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EC 111411 pyblic Hearing to Consider Amendments to the Carbon Intensity Lookup Tables in the
LLow Carbon Fuel Standard Regulation

Staff is proposing fuel pathways for inclusion in the Low Carbon Fuel Standard regulfation. .
These proposed new pathways include four that staff has developed and eight that biofue!
producers have submitted pursuant to the requirements of the regulation. The hearing will be
conducted by the Executive Officer or his designee.

IF YOU HAVE ANY QUESTIONS, PLEASE CONTACT THE CLERK OF THE BOARD:
OFFICE: (916) 322-55%4
1001 | Street, Floor 23, Sacramento, California 95814
ARB Homepage: www.arb.ca.qov

SPECIAL ACCOMMODATION REQUEST

Special accommodation or language needs can be provided for any of the following:
« An interpreter to be available at the hearing;
« Documents made available in an alternate format (i.e., Braille, large print, etc.) or another
language;
« A disability-related reasonable accommodation.

To request these special accommodations or language needs, please contact the Clerk of the Board at
(916) 322-5594 or by facsimile at (916) 322-3928 as soon as possible, but no later than 10 business
days before the scheduled Board hearing. TTY/TDD/Speech to Speech users may dial 711 for the
California Relay Service.

Comodidad especial o necesidad de otro idioma puede ser proveido para alguna de las siguientes:
o Unintérprete que esté disponible en la audiencia,

» Documentos disponibles en un formato alterno (por decir, sistema Braille, o en impresién
grande) u otro idioma;

« Una acomodacion razonable relacionados con una incapacidad.
Para solicitar estas comodidades especiales ¢ necesidades de otro idioma, por favor llame a la oficina del
Consejo al (916) 322-5594 o envie un fax a (916) 322-3928 lo mas pronto posible, pero no menos de 10
dias de trabajo antes del dia programado para la audiencia del Consejo. TTY/TDD/Personas que
necesiten este servicio pueden marcar el 711 para el Servicio de Retransmisién de Mensajes de California.







TITLE 17. CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC HEARING TO CONSIDER AMENDMENTS TO THE CARBON
INTENSITY LOOKUP TABLES IN THE LOW CARBON FUEL STANDARD
REGULATION

The Executive Officer of the California Air Resources Board (Board or ARB) will conduct
a public hearing at the time and place noted below to consider amendments fo the
Carbon Intensity (Cl) Lookup Tables in the Low Carbon Fuel Standard (LCFS)
regulation.

DATE: February 24, 2011
TIME: 2:00 p.m.
PLACE: California Environmental Protection Agency |

Air Resources Board

Byron Sher Auditorium, Second Floor
1001 | Street

Sacramento, California 95814

This item will be considered at a hearing on February 24, 2011, commencing in the
afternoon around 2:00 p.m. The hearing will be conducted by the Executive Officer or
an individual designated by him or her pursuant to the authority set forth in sections
39515 and 39516 of the Health and Safety Code. Please consult the agenda for the
hearing, which will be available at least 10 days before February 24, 2011, for
scheduling details on this item.

INFORMATIVE DIGEST OF PROPOSED ACTION AND POLICY STATEMENT
OVERVIEW

Sections Affected: Proposed amendments to California Code of Regulations (CCR),
title 17, section 95486. The following documents would be incorporated in the
regulation by reference: (1) Archer Daniels Midland Company Method 2B Application,
November 5, 2010, (http://www.arb.ca.gov/iuels/Icfs/2a2b/apps/adm-col-rpt-ncbi-
121410.pdf), (2) POET Method 2A Application, December 16, 2010,
(http:/fwww.arb.ca.gov/fuels/Icfs/2a2b/apps/poet-rpt-ncbi-121410.pdf), (3) Trinidad Bulk
. Traders LTD Method 2B Application, November 23, 2010,
(http://iwww.arb.ca.gov/fuels/icfs/2a2b/apps/ibtl-rpt-ncbi-121410.pdf), (4) Green Plains,
Lakota Plant Method 2A Application, November 3, 2010,

thittp:/Amww.arb.ca. qovlfueEs/!cfleaZblaDDs/qleak-rptmcba 121410.pdf), (5) Green
Plains, Central City Plant Method 2A Application, October 20, 2010,
((hitp://www.arb.ca.qgovifuels/Icis/2a2b/apps/gp-cct-rpt-nebi-121410.pdf),




(6) LouisDreyfus Commodities Method 2A Application, December 1, 2010,
(http:/www.arb.ca.qov/fuels/Icfs/2a2b/apps/id-nor-rpt-nchi-121410.pdf), (7) ARB CA-
GREET Model Pathway for Biodiesel Produced in the Midwest from Used Cooking Oil,
December 14, 2010, (http://mww.arb.ca.govifuels/icfs/2a2b/internal/121410icfs-uco-
bd.pdf ), (8) ARB CA-GREET Pathway for Conversion of North American Canola to
Biodiesel - Fatty Acid Methyl Esters-FAME, December 14, 2010,

(hitp:/ww . arb.ca.qov/fuels/icfs/2a2b/internal/121410lcfs-canocla-bd.pdf ), (9) ARB CA-
GREET Pathway for the Production of Biodiesel from Corn Oil at Dry Mill Ethanol
Plants, December 14, 2010, (http://www.arb.ca.gov/uels/lcfs/2a2bl/internal/1214 10lcis-
cornoil-bd.pdf), and (10) California-Modified GREET Pathway for Sorghum Ethanol,
December 28, 2010, (hitp://mww.arb.ca.gov/fuels/icfs/2a2b/internal/121410Icfs-
sorghum-etoh.pdf). | ' ‘

Background: Atits April 23, 2009, public hearing, the Board in Resolution 09-31

- approved the adoption of the LCFS regulation, which went into effect in January 2010."
The LLCFS regulation is described in detail in the LCFS Staff Report released to the
public on March 5, 2009, along with other rulemaking materials which can be viewed at
http://www.arb.ca.gov/regact/2009/Icfs09/lcfs09.htm.

The LCFS regulation is expected to reduce greenhouse gas (GHG) emissions of the
transportation sector in California by about 16 million metric tons in 2020. These
‘reductions account for almost 10 percent of the total GHG emission reductions needed
to achieve the State’s mandate of reducing GHG emissions to 1990 levels by 2020.2
The LCFS incorporates the use of “lifecycle analysis” to reduce each fuel's GHG
emissions.®> The lifecycle analysis accounts for the GHG emissions associated with the
production, transportation, and use in California of regulated transportation fuels in
motor vehicles (also called the fuel’'s “carbon intensity”).

The LCFS regulation specifies three methods by which a regulated party can arrive at a
carbon intensity determination for each fuel pathway (see CCR, title 17, § 95486 for
more information). All three methods use the same analytical tools (CA-GREET* and
GTAP®) for establishing the direct and indirect effects that contribute to a fuel's lifecycle
carbon intensity. Method 1 refers to the ARB-initiated regulatory adoption or
amendment of carbon intensity values in the Lookup Tables® in section 95486. The
remaining two methods, called Method 2A and 2B, refer to the regulatory process by
which regulated parties obtain a customization to an existing pathway in the Lookup

' Codified at title 17, California Code of Regulations, sections 95840-95490. Additional provisions went
info effect in April 2010. '
? pursuant to Assembly Bill 32 (Stats. 2006, ch. 488), which is codified at Health and Safety Code section -
38500 et seq. : : ‘ :
% For petroleum-based fuels, the lifecycle analysis is also referred to as “well-to-wheels; for fuels
produced from crops, the lifecycle analysis is sometimes referred to “seed-to-wheels.”
4 Staff used the California Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation
gCA-GREET) maodel to assess.the direct GHG emissions.

Staff used the Global Trade Analysis Project (GTAP) model to estimate indirect GHG emissions from
land use change.

6 “Lookup Tables” refers to tables 6 and 7 in section 85486.



Tables (Method 2A) or request a brand new pathway for incorporation into the Lookup
Tabies (Method 2B). For both Method 2A and 2B, there is a threshold requirement that
the proposed pathways meet the specified ?rowssons for "scientific defensibility’,” and
Method 2A has an additional "substantiality’” requirement. This is because ARB
reviews of new or modified requirements are intended to help focus ARB’s resources on
consideration of fuel pathways that represent real and significant innovations in the
production of biofuels and alternative fuels.

As noted, the addition of fuel pathways to the Lookup Tables is subject to public review.
In other words, the Executive Officer may not approve a carbon intensity value
proposed pursuant fo Method 2A or 2B unless the proposed method and associated
information submitted in support of that method has been disclosed to the public and
available for public review for the prescribed time period, in accordance with rulemaking
requirements in the Administrative Procedure Act. Trade secrets submitted to ARB, as
defined under State law, are treated in accordance with established ARB regulations
and procedures (CCR, title 17, §§ 91000-91022) and the Publlc Records Act
{Government Code § 6250 et seq.).

Once a fuel's or blendstock’s Cl value is approved, the Cl value may be used by the
appropriate regulated party in calculating the overall carbon intensity for its fuel pool and
the credits/debits generated by the fuels in its fuel pool. Fuels and blendstocks that
have a Cl that is lower than the standard (specified in CCR, title 17, §§ 95482 and
95483) for a given year generate credits in that year, while those with a Cl that is higher
than that year’s standard generate debits (see section 95484 (b) for more information
on the credit balance calculations). Under the LCFS regulation, all regulated parties are
required to show compliance with the carbon intensity reduction and credit balancing
requirement on an annual basis. Thus, the addition of modified or new fuel pathways in
the Lookup Tables will provide regulated parties with additional options from which to
choose an appropriate mix of fuels and blendstocks to comply with the LCFS’ annual CI
standards. . .

Description of the Proposed Reguiatory Action:

Staff is proposing amendments to the Lookup Tables of carbon intensity values
contained in section 954886, title 17, CCR, as well as the list of incorporated supporting
pathway documents. As noted, section 95486 sets forth the methodology for
determination of carbon intensity values of various fuel pathways.

As noted, there are three types of proposed CI amendments: (1) ARB initiated
pathways, (2) Method 2A submiitals, and (3) Method 2B submittals. Staff has
developed carbon intensities for six additional fuel pathways — Used Cooking Oil
Biodiesel (with and without cooking), Canola Biodiesel®, Corn Qil Biodiesel, and

" Refer to section 95486 for more details on these requirements.

® For canola and sorghum, the Executive Officer will consider only the direct emissions associated with
these fuel pathways. To allow regulated parties to use carbon intensities for these fuel pathways, staff
has estimated the indirect emissions for these pathways (i.e., the land use change effects). The Board



Sorghum Ethanol (Dry and Wet DGS)’. In addition, staff has evaluated a number of
Method 2A/2B customized Cl pathway applications submitted by regulated parties or
entities on behalf of reguiated parties. The customized CI pathways under - .
consideration include: corn ethanol, mixed feedstock ethanol (e.g., corn-serghum),
sugarcane ethanol processed pursuant to the Caribbean Basin Initiative, and liquefied
natural gas. The various corn and mixed-feedstock ethanol pathways differ by process
energy input, energy efficiency, production process technology, and co-product mix.
Staff will be presenting these new and modified fuel pathways for Executive Officer
approvai and incorporation into the Lookup Tables.

Staff aiso proposes several non-substantive changes to the Lookup Tables, as follows:

(1) identification of the fuels used for two corn ethanol pathways, which were
inadvertently omitted in the original Lookup Tables but specified in their
respective pathway supporting documents in section 95486(b)(1); and

(2) addition of an alphanumeric, seqguential “Pathway Identifier” column to both
Lookup Tables to assist regulated parties and ARB staff in cross-referencing a
particular fuel pathway with its specific pathway supporting document identified in
section 95486(b)(1).

Finally, ARB staff recently posted on its website preliminary Cl values for sorghum
ethanol (see http://www.arb.ca.gov/fuels/icfs/2a2b/2a-2b-apps.htm). Subsequent to that
posting, staff discovered a calculation error. Under the proposed regulatory action, staff
proposes for adoption corrected Cl values for sorghum ethanol. Pursuant to LCFS
Regulatory Advisory 10-04 (hitp://www.arb.ca.gov/fuels/icfs/122310Icfs-rep-adv.pdf), it
is ARB’s policy at this time to allow regulated parties to use a posted Cl value before it
is approved through the rulemaking process. However, if the adopted Cl value is
different from the posted preliminary Cl value, or if the proposed C! value is disapproved
under the rulemaking, regulated parties would not be allowed to use the posted
preliminary Cl value beyond six months after the effective date of the adoption or
disapproval.

COMPARABLE FEDERAL REGULATIONS

There are no current federal regulations that are comparable to the LCFS regulation.
The U.S. Environmental Protection Agency (U.S. EPA) has adopted its Renewable Fuel
Standard (RFS2) regulation—Code of Federal Regulations (CFR), title 40, part 80,
section 1100 et seq.—that mandates the blending of specific volumes of renewable
fuels into gasoline and diesel sold in the U.S. to achieve a specified ratio for each year
(i.e., the renewable fuel standard). As defined, “renewable fuels” under the RFS2

did not delegate to the Executive Officer in Resclution 09-31 the authority to approve land use change
effects for fuel pathways, therefore, the Board will consider these values at a later public hearing.



superficially resembles the list of transportation fuels subject to the LCFS.® However,
there are a number of reasons why the RFS2 is complementary, but not comparable, to
the LCFS.

Congress adopted a renewable fuels standard in 2005 and strengthened itin
December 2007 as part of the Energy Independence and Security Act (EISA). The
RFS2 requires that 36 billion gallons of biofuels be sold annually by 2022, of which

21 billion galions must be “advanced” biofuels and the other 15 billion galions can be
corn ethanol. The advanced biofuels are required to achieve at least 50 percent
reduction from baseline lifecycle GHG emissions, with a subcategory required to meet a
60 percent reduction target. These reduction targets are based on lifecycle emissions,
including emissions from land use changes.

Although the RFS2 is a step in the right direction, the RFS2 volumetric mandate alone
will not achieve the objectives of the LCFS. The RFS2 targets only biofuels and not
other alternatives; therefore, the potential value of electricity, hydrogen, and natural gas
are not considered in an overall program to reduce the carbon intensity of transportation
fuels. In addition, the targets of 50 percent and 60 percent GHG reductions only
establish the minimum requirements for biofuels. It forces biofuels into a small number
~of fixed categories and thereby stifles innovation. Finally, it exempts existing and
planned corn ethanol production plants from the GHG requirements, thus providing no
incentive for reducing the carbon intensity from these fuels.

By contrast, the LCFS regulates all transportation fuels, including biofuels and non-
biofuels, with a few narrow and specific exceptions. Thus, non-biofuels such as
compressed natural gas, electricity, and hydrogen play important roles in the LCFS
program. In addition, the LCFS encourages much greater innovation than the federal
program by providing important incentives to continuously improve the carbon intensity
of biofuels and to deploy other fuels with very low carbon intensities.

If California were to rely solely on the RFS2 (i.e., the “No LCFS” alternative), the State
would not achieve the GHG emission reductions called for in Assembly Bill 32 and
Executive Order 5-01-07. RFS2, by itself, achieves only approximately 30 percent of
the GHG reductions projected under the LCFS program. Because of these differences,
the federal RFS regulation is complementary but not comparable o the LCFS.

® 40 CFR §80.1101(d)(1) and (2) provides: {1) Renewable fuel is any motor vehicle fuel that is used to
replace or reduce the quantity of fossil fuel present in a fuel mixture used to fuel a mofor vehicle, and is
produced from any of the following: (i) Grain; (i) Starch; (iii) Oilseeds; (iv) Vegetable, animal, or fish
materials including fats, greases, and oils; (v) Sugarcane; (vi) Sugar beets; (vil) Sugar components; {viif)
Tobacco; (ix) Potatoes; (x) Other biomass,; (xi} Natural gas produced from a biogas source, including a
landfill, sewage waste treatment plant, feedlot, or other place where there is decaying organic material.

{2} The term "Renewable fuel” includes celiulosic biomass ethanol, waste derived ethanol, biodiesel
(mono-alkyl ester), non-ester renewabie diesel, and blending components derived from renewable fuel.



AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSONS

ARB staff has prepared a Staff Report: Initial Statement of Reasons (Staff Report or
ISOR) for the proposed regulatory action, which includes a summary of the potential
environmental and economic impacts of the proposal. The ISOR is entitled, “Staff
Report: Initial Statement of Reasons for the Proposed Amendments to the Carbon
Intensity Lookup Tables in the Low Carbon Fuel Standard Regulation.”

Copies of the Staff Report with the full text of the proposed regulatory language, in
underline and strikeout format to allow for comparison with the existing regulations, may
be accessed on the ARB's website listed below, or may be cobtained from the Public
Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, First Floor, Sacramento, California 95814, (916) 322-2990, at least

45 days prior to the scheduled hearing on February 24, 2011.

Upon its completion, the Final Statement of Reasons (FSOR) will be available and
copies may be requested from the agency contact persons in this notice, or may be
accessed on the ARB’s website listed below.

Inquiries concerning the substance of the proposed regulations may be directed to the .
designated agency contact persons: John Courtis, Manager of the Alternative Fuels
Section, at (916) 323-2661, or Wes Ingram, Air Resources Engineer, at

(916) 327-2965.

Further, the agency representative and designated back-up contact persons to whom
nonsubstantive inquiries concerning the proposed administrative action may be directed
are Lori Andreoni, Manager, Board Administration & Regulatory Coordination Unit,

(916) 322-4011, or Amy Whiting, Regulations Coordinator, (916) 322-6533. The Board
has compiled a record for this rulemaking action, which includes all the information upon
which the proposal is based. This material is available for inspection upon request to
the contact persons. '

This notice, the ISOR, and all subsequent regulatory documents, including the FSO_R,
when completed, are available on ARB’s website for this rulemaking at
http://www.arb.ca.gov/regact/2011/icfs11/icfs11.him.

COSTS TO PUBLIC AGENCIES AND TO BUSINESSES AND PERSONS AFFECTED

The determinations of the Board's Executive Officer concerning the costs or savings
necessarily incurred by public agencies and private persons and businesses in
reasonable compliance with the proposed regulations are presented below.

The proposed reguiatory action will provide regulated parties additional options to
comply with the LCFS regulation. Costs incurred as a result of the proposed regulatory
action are not expected to exceed the costs estimated for the LCFS regulation in the
April 2009 rulemaking.



Pursuant to Government Code sections 11346.5(a)(5) and 11346.5(a)(8), the Executive
Officer has determined that the proposed regulatory action would not create costs or
savings to any State agency or in federal funding to the State, costs or mandate to any
local agency or school district, whether or not reimbursable by the State pursuant to
Government Code, title 2, division 4, part 7 (commencing with section 17500), or other
nondiscretionary cost or savings to State or local agencies.

In developing this regulatory proposal, ARB staff evaluated the potential economic
impacts on representative private persons or businesses. The ARB is not aware of any
cost impacts that a representative private person or business would necessarily incur in
reasonable compliance with the proposed action.

The Executive Officer has made an initial determination that the proposed regulatory
action would not have a significant statewide adverse economic impact directly affecting
businesses, including the ability of California businesses to compete with businesses in
other states, or on representiative private persons.

In accordance with Government Code section 11346.3, the Executive Officer has’
determined that the proposed regulatory action would not affect the creation or
elimination of jobs within the State of California, the creation of new businesses or
elimination of existing businesses within the State of California, or the expansion of
businesses currently doing business within the State of California. A detailed
assessment of the economic impacts of the proposed regulatory action can be found in
the ISOR.

The Executive Officer has also determined, pursuant to California Code of Regulations,
title 1, section 4, that the proposed regulatory action would not affect small businesses

because ARB is not aware of any small businesses that are impacted by the proposed

action.

Before taking final action on the proposed regulatory action, the Executive Officer must
determine that no reasonable alternative considered by the ARB staff, or that has
otherwise been identified and brought to the attention of the ARB staff, would be more
effective in carrying out the purpose for which the action is proposed, or would be as
effective and less burdensome to affected private persons than the proposed action.



SUBMITTAL OF COMMENTS

Interested members of the public may also present comments orally or in writing at the
meeting, and comments may be submitted by postal mail or by electronic submittal
before the meeting. The public comment period for this regulatory action will begin on
January 10, 2011. To be considered by the Board, written comments, not physically.
submitted at the meeting, must be submitted on or after January 10, 2011 and received
no later than 12:00 noon on February 23, 2011, and must be addressed to the
following:

Postal mail: Clerk of the Board, Air Resources Board
1001 | Street, Sacramento, California 95814

Electronic submittal: http://www.arb.ca_.qov/iispub/oomm/bclistphp

Please note that under the California Public Records Act (Government Code

section 6250 et seq.), your written and oral comments, attachments, and associated

contact information (e.g., you address, phone, email, etc.) become part of the public

- record and can be released to the public upon request. Additionally, this information

may become available via Google, Yahoo, and other search engines.

The Board requests but does not require 30 copies of any written submission. The

Board also requests that all written statements be filed at least 10 days prior to the

hearing so that ARB staff and Board Members have time to fully consider each

comment. The ARB encourages members of the public to bring to the attention of staff

in advance of the hearing any suggestions for modification of the proposed regulatory
action.

Additionally, the Board requests but does not require that persons who submit written
comments to the Board reference the title of the proposal in their comments fo facilitate
review.

STATUTORY AUTHORITY AND REFERENCES

This regulatory action is proposed under the authority granted to ARB in sections
38510, 38560, 38560.5, 38571, 38580, 39600, 39601, 41510, 41511, 43013, and
43018, Health and Safety Code; and Western Oil and Gas Ass’n v. Orange County Air
Pollution Controf District, 14 Cal.3rd 411, 121 Cal.Rptr. 249 (1975). This regulatory
action is proposed to implement, interpret, or make specific sections 38501, 38510,
38560, 38560.5, 38571, 38580, 39000, 39001, 38002, 39003, 39515, 39516, 41510,
41511, 43013, and 43018, Health and Safety Code; and Western Oil and Gas Ass’n v.
Orange County Air Pollution Control District, 14 Cal.3rd 411, 121 Cal.Rptr. 249 (1975).



HEARING PROCEDURES

The public hearing will be conducted in accordance with the California Administrative
Procedure Act, title 2, division 3, part 1, chapter 3.5 (commencmg with section 11340) of
the Government Code

The public hearing will be conducted by the Executive Officer of ARB or a designee of
the Executive Officer, in accordance with the California Administrative Procedure Act,
Title 2, Division 3, Part 1, Chapter 3.5 (commencing with section 11340) of the
Government Code. Following the public hearing, the Executive Officer may adopt the
regulatory language as originally proposed or with non-substantial or grammatical
modifications. The Executive Officer (or designee) may also adopt the proposed
regulatory language with other modifications if the modifications are sufficiently related
to the originally proposed text that the public was adequately placed on notice that the
regulatory language as modified could result from the proposed regulatory action. In
the event that such modifications are made, the full regulatory text, with the
modifications clearly indicated, will be made available to the public for written comment
at least 15 days before it is adopted.

The public may request a copy of the modified regulatory text from ARB's Public

Information Office, Air Resources Board, 1001 | Street, Visitors and Environmental
Services Center, First Floor, Sacramento, California, 85814, (916) 322-29980.

SPECIAL ACCOMMODATION REQUEST

Special accommodation or language needs can be provided for any of the following:

« An interpreter to be available at the hearing;

o Documents made available in an alternate format (| e, Brailie, large print, etc.) or
another language;

o A disability-related reasonabie accommodation.

To request these special accommodations or language needs, please contact the Clerk
of the Board at (916) 322-5594 or by facsimile at 916) 322-3928 as soon as possible,
but no later than 10 business days before the scheduled Board hearing.
TTY/TDD/Speech to Speech users may dial 711 for the California Relay Service.

Comodidad especial o0 necesidad de otro idioma puede ser proveido para alguna de las
siguientes:

« Unintérprete que esté disponible en la audiencia.

» Documentos disponibles en un formato alterno (por decir, sistema Braille, o en
impresion grande) u otro idioma.

» Una acomodacion razonable relacionados con una mcapacadad



Para solicitar estas comodidades especiales o necesidades de otro idioma, por favor
flame a la oficina del Consejo al (916) 322-5594 o envie un fax a (916) 322-3928 lo mas
pronto posible, pero no menos de 10 dias de trabajo antes del dia programado para la
audiencia del Consejo. TTY/TDD/Personas que necesiten este servicio pueden marcar
el 711 para el Servicio de Retransmisién de Mensajes de California.

CALIFORNIA AIR RESOURCES BOARD

James N. Goldstene
Executive Officer

3 Date: December 28, 2010

The energy challenge facing Califomia is real. Every Calfiformian needs to take immediate action to reduce energy
consumption. For a list of simple ways you can reduce demand and cut your energy costs, see our website at

www. arb.ca.gov.
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Executive Summary

On April 23, 2009, the Air Resources Board (ARB or Board) approved the Low Carbon
Fuel Standard (LCFS) for adoption. The regulation became effective on

January 12, 2010; additional provisions became effective on April 15, 2010. The LCFS
is designed fo reduce the carbon intensity of the transportation fuels used in California
by 10 percent by 2020. Further, to allow for a smooth transition, the LCFS requires
gradual reductions in carbon intensity of transportation fuels in the early years of the
program with increasingly more stringent standards to meet the 10 percent requirement
in 2020. ‘

As discussed in this staff report, the development and submittal of pathways and their
associated carbon intensities for transportation fuels is an integral part of the LCFS
regulation. In fact, the proposed action to add pathways and carbon intensities is a
clear indication that the LCFS regulation is doing what it was intended to do—facilitate
the production of fuels with lower lifecycle greenhouse gas {GHG) emissions.

As background, the carbon intensity of transportation fuels is the currency of the LCFS;
lower carbon intensity fuels have lower lifecycle GHG emissions. Specifically, carbon
intensity is a full lifecycle measure of the greenhouse gas emissions associated with the
production, transport, storage, and use of a fuel. To facilitate comparison across fuels,
carbon intensity is expressed in terms of grams of CO, equivalent per megajoule of fuel
energy (g CO.e/MJ). The term “CO, equivalent” refers to the fact that CO, is the
baseline against which the atmospheric warming potential of all other greenhouse
gases (GHGs) is measured. Providers of transportation fuels (referred fo as regulated
parties} must demonstrate that the mix of fuels they supply meets the LLCFS carbon
intensity standards for each annual compliance period.

The LCFS provides regulated parties with muitiple compliance options. Because the
regulation is performance-based, it allows fuel providers the flexibility to meet the
annual carbon intensity compliance limit with any combination of approved fuels. They
may supply a mix of fuels that are both above and below the limit, but that, collectively,
-would yield a carbon intensity that is at or below the annual limit. They may also
choose to provide fuels that are all below the annual limit. Another option is to purchase
credits generated by other fuel providers to offset any accumulated deficits from their
own production. Credits are earned when aggregate fuel carbon intensities fall below
the annual regulatory limit. Regulated parties who earn credits may sell them to other
regulated parties, or bank them for future sale or use. As all of these compliance
strategies indicate fuel carbon intensity is the currency on which the LCFS operates;
therefore, the development of lower-carbon-intensity fuels for use by regulated parties is
essential to the success of the LCFS.

As new lower-carbon-intensity fuels are developed and approved, they are added to the
LCFS Lookup Table for use by regulated parties under the LCFS. All fuels approved for
use in California under the LCFS are listed in the Lookup Table. The LCFS regulation
allows the Executive Officer to approve new carbon intensities for fuel pathways after a
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complete rulemaking process, including a 45-day public comment period and a public
. hearing.

Fuel Pathways

Fuel pathways describe the production process and transport of transportation fuels and -
are used use to determine the appropriate carbon intensity for a given fuel. New
pathways can be added to the LCFS Lookup Table in two ways: fuel providers may
apply to ARB for new pathways under the regulatory “Method 27 process, and staff may
develop new pathways internally. Pathways falling into each of these two categories
are proposed under this rulemaking.

The Method 2 application process consists of two variants known as Methods 2A and
2B. Method 2A is reserved for applicants whose proposed pathways consist of modified
versions of existing pathways. Method 2B, on the other hand, is reserved for entirely
new fuels or production processes.

On November 18, 2010, the Board adopted Resolution 10-49, which provided staff with
direction for the ongoing implementation of the LCFS. Among other things, this
Resolution established a policy of allowing the use of draft carbon intensity values and
directed staff to develop guidelines to clarify the use of such draft carbon intensity
values. Accordingly, guidance clarifying this policy was issued in December 2010 in the
form of LCFS Regulatory Advisory 10-04 (advisory). Under that advisory, Method 2A
and 2B applicants will be allowed to use the draft carbon intensity values for which they
are seeking approval as soon as staff has evaluated those values, found them to be
correct and properly documented, and posted them to the LCFS web site. Further, the
advisory allows the use of draft carbon intensity values for a maximum of six months
following the effective date of the formal regulatory action. That is, even if a posted
draft value is modified or ultimately disapproved during the rulemaking, the applicant
would be allowed to use the original draft value for up to six months from the effective
date of either the draft value’s disapproval or the final modified value’s adoption.

Soon after draft carbon intensity values are approved by staff and posted to the LCFS
web site, staff prepares a Staff Report which provides detailed background information
on those values. The public release of that Report initiates a 45-day comment period
which culminates in a hearing before either the Board or the Executive officer (in the
case of the carbon intensities covered by this Staff Report, the comment period will
culminate with an Executive Officer hearing). Based on the public comments received,
the proposed values will either be approved as submitted, revised and approved, or
disapproved. Following Executive Officer approval and subsequent approval by the -
Office of Administrative Law, the pathways proposed in this staff report will be added to
the LCFS Lookup Table.
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Carbon Intensities

A fuel's carbon intensity is comprised of two primary components: “direct” and “indirect”
emissions. As the name implies, direct emissions are those that are directly connected
with the production and use of a fuel, such as the growing and harvesting of the
feedstock, the transport of the feedstock to the biorefinery, the emissions from the
bloreflnery the transport of the fuel from the biorefinery, and vehicle tailpipe emissions.
Indirect emissions are generated by secondary processes (usually economic) set in
motion by a fuel production process. For example, the diversion of food, feed, and fiber
crop acreage to the production of biofuels creates the need to replace a portion of the

- lost food, feed, and fiber crop acreage. Some of that acreage is replaced by the
conversion of non-agricuitural land to agriculture uses. This conversion releases
significant GHGs into the atmosphere. Not all fuels are known to generate indirect
emissions.

Board Resolution 09-31 specifies that proposed changes to existing Board-approved
indirect carbon intensities can only be considered by the Board itself. This provision
leaves the staff and the Executive officer with the discretion to decide whether proposed
new indirect values should be heard by the Board or the Executive Officer.

Staff's Proposed Modifications to the Lookup Table

Staff is seeking Executive Officer approval of a total of 28 new Method 2A, 2B, and
ARB-developed pathways. Tables ES-1 and ES-2, below, are expanded and revised
LCFS Lookup Tables containing these proposed new pathways. The existing pathways
from the original LCFS LLookup Table are shown in a normal font while the proposed
new pathways (along with other proposed changes to the tables) are underlined. Table
ES-1 contains pathway information for gasoline and gasoline substitutes while Table
ES-2 contains the same information for diesel and diesel substitutes.

The three new staff-developed pathways in Table ES-1 and ES-2 are biodiesel from
used cooking oil (with and without cooking), and corn oil biodiesel. The new Method 2
pathways shown in Table ES-1 include corn ethanol and sugarcane ethanol processed
in the Caribbean under the provisions of the Caribbean Basin Initiative.” The specific
proposed changes to the Lookup Tables are the following:

* The identification codes associated with all pathways, approved and proposed,
are shown in a new “Pathway ldentifier’ column. These identifiers were
developed for use in the fuel carbon intensity reporting process, but would, upon
Executive Officer approval of the revised Lookup Table appearing in Appendix A,
be assocéated with these pathways across the entire LCFS program.

* The process fuel used in two approved pathways (ETHCOO1 and ETHC008) has
been specified in the “Pathway Descnptton column

' The U.S. Caribbean Basin Initiative (CBI} exempts 19 countries in the Caribbean and Central America
from the ethanol import tariffs that apply to all other foreign producers of ethanol. CBI countries generally
buy hydrous sugarcane ethanol from Brazil, dehydrate it, and export the anhydrous product to the U.S.
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Table

Eight new Midwest corn ethanol pathways proposed by Archer Daniels Midland
Corporation are included (pathways ETHCO014 through ETHC021). These
pathways describe a new very efficient plant using varying combinations of
natural gas, coal, and biomass for process fuel.

11 new Midwest corn ethanol pathways proposed by POET LLC are included
(Pathways ETHCO025 through ETHCOSS) Five pairs of these pathways differ
only in the type of distillers’ grains with soluables (DGS, a co-product used as
livestock feed) produced. Most pathways use a lower-energy raw starch
hydrolysis process for initial cooking. All pathways use natural gas for process
power, but some also use biogas. Some use combined heat and power while
others use corn fractionation.

Three new pathways for hydrous Brazilian sugarcane ethanol dehydrated in the
Caribbean basin under the terms of the Carribean Basin Initiative are included
(Pathways ETHS004 through ETHS0086) (see footnote 2). '

Three new pathways for modern natural-gas-powered Midwestern dry mill corn
ethanol plants are included. Green Plains Holdings, Lakota Division (ETHC024),
Green Plains Central City L1.C (ETHCO023), and Louis Dreyfus Commodities
(ETHCO022) each submitted one of these pathways.

Three internal, staff-developed pathways are included:

o Two Midwestern used cooking oil biodiesel pathways. One is for a higher-
energy rendering process requiring “cooking” (BIOD004), and the other for
a lower-energy “non-cooking” rendering process (BIOD005).

o One Midwestern corn oil biodiesel pathway in which corn oil is extracted
from DGS near the end of the corn ethanol production process (BIOD007)

ES-1: Proposed Carbon Intensity Lookup Table for Gasolin-e and Fuels that

Substitute for Gasoline
: Carbon intensity Values

Pathwa {(gCO2e/MJ)
Fuel w"!l dentifier Pathway Description Direct Land Use or
Emissions Other Indirect Total
, Effect
' CARBOB - based on the-average crude
Gasoline CBOB001 1 it delivered to California refineries and 95.86 0 95.86

average California refinery efficiencies

Ethanol from
Corn

Midwest average; 80% Dry Mill; 20% 69.40 30 99.40

ETHCO0T | \et Mill; Dry DGS: NG
: California average; 80% Midwest
ETHCO02 | Average; 20% California; Dry Mill; Wet 65.66 3G 95.66
DGS: NG
ETHC0O03 | California; Dry Mill, Wet DGS; NG 50.70 30 80.70
ETHC004 | Midwest; Dry Mill; Dry DGS, NG 68.40 30 98.40
ETHCO05 75.10 30 105.10

Midwest; Wet Mill, 60% NG, 40% coal
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Carbon Intensity Values

Pathway {gCO2e/MJ)
Fuel ———JI dentifier Pathway Description Direct Land _U_sg or
Emissions Other Indirect Total
Effect
ETHCO08 | Midwest; Wet Mill, 100% NG 64.52 30 94 .52
ETHCOO7 | Midwest; Wet Mill, 100% coai 90.99 30 ' 120,99
ETHCO008 | Midwest; Dry Mill; Wat, DGS, NG 60.10 30 30.10
ETHCO008 | Califernia; Dry Mill; Dry DGS, NG 58.90 30 88.90
. Midwest, Dry Mill; Dry DGS; 80% NG;
ETHCO10 20% Biomass 63.60 30 93.60
Midwest; Dry Mill; Wet DGS; 80% NG; _ '
ETHCO11 20% Biomass ' 56.80 30 86.80
California; Dry Mill; Dry DGS; 80% NG; : ‘
ETHCO12 20% Biomass 54.20 30 34.20
California; Dry Mill; Wet DGS; 80% NG;
ETHC013 20% Biomass 47 .44 30 77.44
2B Application®: Midwest: Dry Mill; Plant
energy use not to exceed a value the
applicant classifies as confidential; No
EIHC014 grid electricity use: Coal use not {o 61.00 30 21.00
exceed 63% of fuel use {by energy);
Coal carbon content not to exceed 48%
2B Application®: Midwest; Dry Mill; Plant
energy use not to exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at . 59.00 30 89.09

ETHCOIS 1105t 5% of the fuel use (by energy); o

Coal use not to exceed 58% of fuel use
(by energy); Coal carbon content not to
exceed 48%

2B Application™: Midwest; Dry Mill; Plant
energy use not to exceed a value the
applicant classifies as confidential: No
. grid electricity use; Biomass must be at .

ETHCO16 least 10% of the fuel use (by energy); orA7 30 8711

Coal use not 1o exceed 52% of fuel use
{by energy); Cosal carbon content not {o
exceed 48% '

2B Application®: Midwest: Dry Mill: Plant
enerqy use not fo exceed a value the
applicant classifies as confidential: No

grid electricity use; Biomass must be at-
ETHCOT7 | \ast 15% of the fuel use (by energy): 29.29 20 8225
Coal use not to exceéd 46% of fuel use
{by energyv); Coal carbon content not to
exceed 48%

2B Application*: Midwest: Dry Milt; Plant
energy use not to exceed a-value the
applicant classifies as confidential; No
grid electricity use; Coal use not to —— = s
exceed 68% of fuel use (by energy):
Coal carbon content not to exceed 48%

ETHCO18
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Carbon Intensity Values

CO2e/MJ
Fuel Pathway Pathway Descriptiori . !
Identifier - Direct (;“t?;nd'iu? G‘rt e
Emissions er ncirec ota
Effect

2B Application®; Midwest; Dry Mill; Plant |-
energy use not to exceed a value the
applicani classifies as confidential; No
- grid electricity use; Biomass must be at .

ETHCO13 least 5% of the fuel use (by eneray); 2846 30 - g8.18

Coal use not to exceed 62% of fuel use

(by eneray); Coal carbon content not to

exceed 48%

2B Application®: Midwest: Dry Mill: Plant
enerqy use not fo exceed a value the
applicant classifies as confidential; No

" grid electricity use: Biomass must he at
ETHC020 | -t 10% of the fuel use (by eneray):
Coal use not to exceed 56% of fue| use
(by energy); Coal carbon content not to

exceed 48%.

56.22 30 86.22

2B Application®;: Midwest: Dry Mill; Plant

energy use not to exceed a value the

applicant classifies as confidential; No
grid electricity use; Biomass must be at

ETHCO21 least 15% of the fuel use (hy energy); 5427 30 84.21

Coal use not to exceed 50% of fuel use-
(by energy); Coal carbon content not fo
exceed 48%

2A Application*: Midwest; Pry Mill; 15%
Dry DGS, 85% Partially Drv DGS; NG;

ETHC022 Plant energy use not o exceed a value 57.18 30 87.16
the applicant classifies as confidential

‘ 2A Application*: Midwest; Dry Mill;

ETHCO023 Partially Dry DGS: NG; Plant energy 54 99 30 8429

| use not to exceed a value the applicant
classifies as confidential

| 2A Application®; Midwest: Dry Mill; 75%
Dry DGS, 25% Wet DGS; NG: Plant

ETHC024 gnergy use not {o exceed a value the 61.60 30 21.60

applicant classifies as confidential

2A Application®: Dry Mill; Dry DGS: Raw
starch hydrolysis; Amount and fype of
ETHCO025 | fuel use, and amount of grid electricity 62.40 30 92.40
use nof to exceed a value the applicant ’ ‘
classifies as confidential '

2A Application®: Dry Mill; Dry DGS; Raw
starch hydrolysis/ combined heat and
power; Amount and type of fuel use,
and amount of grid eleclricity use not io
exceed a value the applicant classifies
as_confidential

ETHCOD26 58.50 30 88.50
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Carbon Intensity Values

' CO2e/MJ
ue Identifier athway Description . Land Use or
e - _Direct | operindirect | Total
Emissions er indirec ota
Effect

2A Application®; Dry Mill; Dry DGS: Raw

starch hydrolysis/biomass & landfill gas
) fuels: Amount and type of fuel use, and

ETHCOZ7 amount of grid electricity use not to 56.50 40 £88.50

exceed a value the applicant classifies
as confidential

2A Application®: Dry Mili; Dry DGS; Raw
starch hydrelysis/com fractionation;

Amount and type of fuel use, and
ETHCO28 amount of grid electricity use not to 61.70 30 ===

exceed a value the applicant classifies
as confidential '

2A Application®: Dry Mill; Dry DGS;

_ Conventional cook/combined heat and
power: Amount and tvpe o juel use.

ETHCO29 ower; Amount and tvpe of fuel use 60.50 30

and amount of grid eleciricity use not fo B = ==
exceed a value the applicant classifies |
as confidential '

2A Application™: Dry Mill; Dry DGS; Raw
starch hydrolysis/biogas process fuel;
Amaount and type of fuel use, and
ETHC030 amount of grid electricity use not io . 44.70 20 : 74.70
exceed a value the applicant classifies
as confidential ‘

2A Application*: Dry Mill: Wet DGS;
Raw starch hydrolysis; Amount and
ETHCO31 | type of fuel use, and amount of grid 53.70 30 83.70
electricity use not to exceed a value the
applicani classifies as confidential

2A Application” : Dry Mill; Wet DGS;

Raw siarch hydrolysis/ combined heat
and power: Amount and tvpe of fuel

ETHCO32 use, and amount of grid electricity use 49.80 30 79.80

not to exceed a value the applicant
classifies as confidential

2A Application®: Dry Mill: Wet DGS;
Raw starch hydrolysis/corn _
ETHC0033 fractionation; Amount _and tvm? gf fuel
=== 1 use, and amount of arid electricity use
not to excesd g value the applicant
classifies as confidential

50.70 30 80.70

2A Application™: Dry Mill: Wet DGS:
Conventional cook/combined heat and
power: Amount and type of fuel use,
and amount of grid electricity use not o
exceed a value the applicant classifies
as confidential '

ETHCO34 50.50 30 80.50
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Fuel

Pathway

Identifier

Pathway Description

Carbon Intensity Values

(gCO2e/MJ)

. Direct
Emissions

Land Use or
Other Indirect
Effect

Total

ETHCO035

2A Application”: Dry Mill, Wet DGS;
Raw starch hvdrolysis/biogas process
fuel: Amount and type of fuel use _and
amount of grid electricity use not to

exceed a value the applicant classifies
as confidential

Ethanol from
Sugarcane

ETHSOM

Brazilian sugarcane using average
production processes

27.40

46

7340

ETHS002

Brazilian sugarcane with average
production process, mechanized
harvesting and electricity co-product
credit

12.40

48

58.40

ETHS003

Brazilian sugarcane with average
production process and electricity co-
product credit

20.40

48

66.40

ETHS004

2B Application”: Brazilian sugarcane
processed in the CBI with average
production process: Thermal process

" power supplied with NG

78.94

ETHS005

2B Application®: Brazilian sugarcane

processed in the CBI with average

production process, mechanized
harvesting and electricity co-product

credit; Thermal process power supplied

with NG

17.94

ETHS008

2B Application*: Brazilian sugarcane
pracessed in the CBI with average
production process and electricity co-
product credit; Thermal process power

Compressed
Natural Gas

CNGOO1

25.94

California NG via pipeline; compressed
in CA

67.70

67.70

CNGO02

North American NG delivered via
pipeline; compressed in CA

68.00

68.00

CNGO003

Landfill gas (bio-methane) cleaned up
to pipeline quality NG; compressed in

CA

11.26

11.26

CNG004

- Dairy Digé&ister Biogas to CNG

13.45

13.456

Liquefied
Natural Gas

LNGOO1

North American NG delivered via
pipeline; liquefied in CA using
liquefaction with 80% efficiency

83.13

83.13

LNGOG2

North American NG delivered via
pipeline; liquefied in CA using
liquefaction with 90% efficiency

72.38

72.38

LNGO003

Qverseas-sourced LNG delivered as
LNG to Baja; re-gasified then re-
liquefied in CA using liquefaction with
80% efficiency

93.37

93.37
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Carbon Intensity Values
: {(gCO2e/MJ)
wa oo :
Fuel m Pathway Description Direct | Land Use or
T Emissions Other Indirect Total
Effect
Overseas-sourced LNG delivered as
LNG to CA; re-gasified then re-liquefied
LNG004 in CA using Ilquefactton with 90% 82.62 0 82"62
efficiency
Overseas-sourced LNG delivered as : :
ENGOOS | LNG to CA; no re-gasification or re- 77.50 0 77.50
liguefaction in CA '
Landfill Gas (bio-methane) to LNG _
LNGO0O6 | liquefied in CA using liquefaction with 26.31 0 26.31
80% efficiency '
Landfill Gas (big-methane) to LNG
LNGOQY | liquefied in CA using iiquefaction with 15.56 0 ' 15.56
‘ 90% efficiency .
Dairy Digester Biogas to LNG iaquef:ed
LNGO08 | in CA using liguefaction with 80% 2853 0 28.53
efficiency ' : '
Dairy Digester Biogas to LNG liquefied
LNGO00g | in CA using liquefaction with 90% 17.78 0 17.78
efficiency . ,
ELCOD1 California average electricity mix , 12410 0 124.10
Electricity California marginal electricity mix of
ELC002 natural gas and renewable energy ‘ 104.71 0 104.71
SOUrces . :
. Compressed H2 from central reforming ‘ .
HYGNOO1 | of NG (includes liquefaction and re- 142.20 0 142.20
' gasification steps) .
HYGNOO0Z2 | Liquid H2 from central reforming of NG 133.00 O 133.00
Hvdrogen ] Compressed H2 from central reforming
ydrog HYGNOO3 | of NG (no liquefaction and re- 98.80 0 98.80
gasification steps) ‘
HYGNOO4 gfoizngressed H2 from on-site reformmg 98.30 0 98.30 ‘
Compressed H2 from on»site reforming
HYGN0OS with renewable feedstocks 76.10 0 76.10
* Specific conditions apply
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Table ES-2: Carbon Intensity Loo

kup Table for Diesel and Fuels that Substitute

for Diesel. ‘
_ Carbon Intensity Values
: {gCO2e/MJ)
Fuel __yPath\fv_a Pathway Description ] l.and Use or
Identifier Direct . c
Emissions Other Indirect | Total
. Effect :
‘ | ULSD - based on the average crude oil |
Diesel ULSDO01 | delivered to California refineries and 04.71 .0 94.71
average California refinery efficiencies
Conversion of waste oils (Used Cooking
BIODG02 | Oil) to biodiesel (fatty acid methyi esters 15.84 0 15.84
-FAME) where "cooking” is required
| Conversion of waste oils (Used Cooking
BICDOO3 | Oil) to biodiesel (fatty acid methyl esters 11.76 0 11.76
-FAME) where "cooking” is not required : '
. Conversion of Midwest soybeans to
BIODJO1 | biodieset (fatly acid methyl esters - C 2125 62 83.25
FAME)
Conversion of waste oils (Used Cooking
Oil) to biodiesel (fatty acid methvl esters
Biodigsal BIODOO04 -FAME) where "cocking is required, M "Q 18.44
Fuel produced in the Midwest
Conversion of waste oils (Used Cooking
Ofl} to biodiese! (fafly acid methyl esters
ELQQQQ“@ -FAME) where "cogking” is not required. 1353 0 13.53
Fuel produced in the Midwest
Conversion of corn oil, extracted from
BIOD0OO7 | distillers grains prior fo the drying 5.90 4] 5.80
process, fo biodiesel
Conversion of tallow to renewable
RNWDO02 | diesel using higher energy use for 39.33 0 39.33
: rendering
Conversion of tallow to renewable aE
RNWDQG03 | diesel using lowér energy use for 19.65 0 19.65
R bi rendering -
enewable ; -
) Conversion of Midwest soybeans to ‘
Diesel RNWDOO1 renewable diesel 20.16 62 82.16
CNGOO1 i(r:;a(ljl?mia NG via pipeline; compressed 67.70 0 67.70
North American NG delivered via
CNGG0Z pipeline; compressed in CA 68.00 0 58.00
Landfill gas (bio-methane) cleaned up
Compressed CNGOO3 1 to pipeline quality NG; compressed in 11.26 0 11.26
Natural CA
Gas CNG004 | Dairy Digester Biogas to CNG 13.45 0 13.45
North American NG delivered via
LNGO01 pipeline; liquefied in CA using 8313 0 83.13
liquefaction with 80% efficiency
Revised 1/6/2011
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Carbon intensity Values

. {gCO2e/MJ}
Fuel Eﬁi‘b“‘.\!‘:a“x Pathway Description ) Land Use or
Identifier Direct . N
Emissi Other Indirect | Total
missions
e Effect
North American NG delivered via
LNGO02 | pipeline; liquefied in CA using 72.38 0 72.38
-liquefaction with 80% efficiency
Overseas-sourced LNG delivered as
LNG to Baja; re-gasified then re-
LNGOO3 liquefied in CA using liquefaction with 93.37 0 93.37
80% efficiency
Overseas-sourced LNG delivered as
LNG to CA; re-gasified then re-liquefied
LNGDO2 in CA using liquefaction with 90% 82_f62 0 8262
efficiency :
Overseas-sourced LNG delivered as —
LNG0O05 LNG to CA, no re-gasification or re- 77.50 0 77.50
Liquefied liquefaction in CA
Natural Gas Landfill Gas (bio-methane) to LNG
LNGOOG | liquefied in CA using liquefaction with 26.31 0 26.31
80% efficiency
Landfill Gas (bio-methane) to LNG
LNGOQ7 | liquefied in CA using liquefaction with 15.56 0 15.56
90% efficiency
' Dairy Digester Biogas to LNG liquefied
LNGOO08 | in CA using liquefaction with 80% 28.53 0 28.53
efficiency
- Dairy Digester Biogas to LNG liguefied
LNGO0Z2 | in CA using liquefaction with 90% 17.78 0 17.78
efficiency
'ELCOO. | California average electricity mix 124.10 ) 124,10
California marginal electricity mix of ‘ .
ELCOO2 natural gas and renewable energy 104.71 0 10471
. ‘ sources
Electricity Compressed H2 from central reforming
HYGNOG1 | of NG (includes liguefaction and re- 142.20 0 142.20
gasification steps)
HYGNOQ?2 -] Liguid H2 from central reforming of NG 133.00 0 133.00
Cbmpressed H2 from central reforming
HYGNOO3 | of NG (no liquefaction and re- 98.80 0 98.80
Hydrogen gasification steps)
HYGNOO4 Compressed H2 from on-site reformlng_ 98.30 0 98.30
—— 1 of NG
HYGNOO5 Compressed H2 from on-site reforming . 76.10 0 76.10

with renewable feedstocks
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The proposed Method 2A and 2B pathways appearing in Tables ES-1 and ES-2
represent only the pathway applications that staff received in time to include in the
February 24, 2011 Executive Oﬁscer Heanng Staff is currently evaluating the following
additional applications:

Plans for Additional Pathways _
e Six corn ethanol applications representing 16 pathways;

s Two a'pplicatiohs for a total of five pathways using corn or sorghum, corn and
sorghum, and a mix of corn, sorghum, and wheat slurry as ethanol feedstocks;

e One application covering three pathways for Brazilian sugafcane ethanol
dehydrated in the Caribbean Basin under the terms of the Caribbean Basin
Initiative (see footnote 1 on page ES-2),

o Four Brazilian sugarcane ethanol pathway applications for one-pathway each,
» One application for a single beverage-waste-to-ethanol pathway;

s One application for a single ethanol pathway using molasses from the Indonesian
sugar industry as a feedstock; and

» One appiicatéon for a single liquefied natural gas pathway.

In addition, staff is developing the following three interal priority pathways. Analysis of
the direct effects of these pathways was completed and the results posted along with
the other Method 2A, 2B, and staff-developed pathways discussed in this staff report.
-~ The pathways listed below, however, require additional analysis before they can be
‘considered for final approval, and will therefore be considered at a future hearing.

¢ Two Midwest dry mill natural-gas-powered sorghum ethanol pathways: one for
dry distillers’ grains with solubles, and the other for wet distiller’s grains with
soluble; and :

s Conversion of North American canola oil, extracted in Canada from Canadlan~
. grown canola, to biodiesel.

When staff completes its analysis of the Method 2A and 2b applications listed above,
they will be posted for an initial informal comment period and then scheduled for formal
rulemaking. The internally developed sorghum and canola pathways listed above have
already been posted for informal comment. As staff completes its analysis of those
pathways, therefore, they can proceed directly to the formal rulemaking process. In
keeping with the provisions of Board Resolution 10-49 and Regulatory Advisory 10-04,
the applicants will be able to begin using the carbon intensities in their applications
when those applications are posted for comment. As each pathway is approved at a

. public hearing, it is added to the Lookup Table.

Biorefineries with fuel pathways and carbon intensities matching those already present
in the approved Lookup Tables may reg;ster those pathways under the LCFS
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Biorefinery Registration program. Registration provides biorefineries and fuel providers
with two main benefits:

e When they purchase fuel produced at registered biorefineries, regulated parties
can identify fuel vendors who have provided evidence of a physical pathway of
their fuels to California, as required by the LCFS regulation. Furthermore, the
carbon intensities of fuels from registered blorefinenes are included in a drop~
down menu in the electronic LCFS Reporting Tool.?

» The carbon intensities of reglstered biorefineries are available fo regulated
parties on the biorefinery registration web site. This information greatly facmtates
the process of shopping for fuels at desired carbon intensities

Excluding facilities that have applied for new pathways under the Method 2A/2B
process, the production capacity of the ethanol facilities currently registered under the
LCFES Biorefinery Registration program totals more than 6.3 billion gallons per year
(BGY). The combined ethanol production capacity of the 22 domestic Method 2A and
2B pathways shown in Table ES-1 is nearly 1.6 BGY®. Overall, therefore, about 7.9
BGY of the nation’s ethanol production capacity is accounted for under the LCFS. This
represents approximately 55 percent of the nation’s total ethanol production capacity.®
This percentage will increase as additional ethanol pathways are approved.

Although fuel providers report their production capacities when they register or apply for
new pathways, neither the registration nor the pathway application process in any way
obligates providers to sell fuel into the California market. Both processes simply provide
fuel suppliers with the ability to obtain a carbon intensity value for their fuel and market
the fuel in the State under the LCFS program. While some suppliers will sell all of the
fuel they produce on the California market, others will sell a proportion of their
production, and still others may not sell any fuel to California.

A number of factors affect a provider’s sales decisions: relative prices across different
markets, the availability of long-term contracts, transportation costs, etc. Due to this
complexity and uncertainty, the proportion of LCFS-approved ethanol that will actually
be sold in the State is not known. Given, however, that 7.9 BGY ethanol are approved
for sale in a State that actually consumed 1.5 BGY in 2010 (Shremp, January 3, 2011),
~ staff anficipates that there is more than enough supply to meet California’s needs in
2011 and beyond. AsBrazilian sugarcane ethanol producers begin providing fuel to
California, either directly, or via the Caribbean Basin, in-State supplies of low-carbon

~ ethanol will increase even further.

% The regulated party remains respeonsible for verffying the accuracy of the carbon intensity values
?rowded by the registered fuel providers.

Because this discussion concerns U.S. production capacity, it excludes the 100 MGY capacity of the
Trinidad Bulk Traders LTD (TBTL) dehydration plant. The TBTL plant, which dehydrates Brazilian
sugarcane ethanol, is located in the Caribbean Basin.

* According to Ethanol Producers Magazine (hitp://www.ethanolproducer.com/plant-fist.jsp), The
production capacity of the U.S. as of December 13, 2010 was 14.3 BGY.
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Although no biodiesel or renewable diesel producers have applied for Method 2A or 2B
- pathways, 13 have registered under the Biorefinery Registration process. Together,
these facilities have the capacity to produce more than 250 million gallons per year
(MGY) of fuel. This is well in excess of the approximately 15.7 MGY of biodiesel
California consumed in 2010 (Shremp, January 3, 2011). Nationwide, 110 facilities with
a combined capacity of more than 1.9 BGY are in operation (Biodiesel Magazine,
December 19, 2010). Thus, about 13 percent of the national capacity is regtstered as
LCFS capacity. Staff expects that proportion to grow as producers begin using the ARB
internal priority. pathways included in this staff report

Recommendation

We recommend that the Executive Officer approve the addltlons to the lookup tabies
described in this Staff Report.
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L. Introduction

On April 23, 2009, the Board approved the LCFS for adoption. This approval was
embodied in Resolution 09-31, which provided staff with detailed guidance on
implementing the rule once it became effective. Resolution 09-31 also approved a
Lookup Table containing 62 fuel pathways, and directed staff to develop additional fuel
pathways, as needed, and to assist fuel providers to develop their own LCFS fuel
pathways.

In this rulemaking, staff is proposing to add 28 new fuel pathways to the Lookup Table.
‘The proposed Regulation Order is presented in Appendix A. These pathways will be
considered at an Executive Officer hearing scheduled for February 24, 2011.
Consistent with the provisions of a second LCFS-related Board Resolution (10-49,
approved on November 18, 2010), the carbon intensities associated with the proposed
new pathways are currently available to fuel providers to use in meeting their LCFS
reporting requirements. Resolution 10-49 established a policy of allowing the use of
draft carbon intensity values and directed staff to develop guidelines to clarify the use of
such draft carbon intensity values. Accordingly, guidance clarifying this policy was
issued in December 2010 in the form of LCFS Regulatory Advisory 10-04 (advisory).
Under that advisory, Method 2A and 2B applicants will be allowed to use the draft
carbon intensity values for which they are seeking approval as soon as staff has
evaluated those values, found them to be correct and properly documented, and posted
them to the LCFS web site. Further, the advisory allows the use of draft carbon
intensity values for a maximum of six months following the effective date of the formal
regulatory action. That is, even if a posted draft value is modified or ultimately
disapproved during the rulemaking, the applicant would be allowed to use the original
.draft value for up to six months from the effective date of either the draft value’s
disapproval or the final modified value’s adoption.

The 28 proposed pathways scheduled to be heard on February 24, 2011 were posted to
the LCFS web site on December 14, 2010.

.  Overview of the Pathway Development Process

The LCFS regulates fuel “carbon intensity.” Carbon intensity (Cl) is a greenhouse gas -
emissions measure that includes, but is not limited fo, vehicle tailpipe emissions. A Cl
is the sum of all GHGs emitted during the production, transport, storage, dispensing,
and use of a fuel—during, in other words, the full fuel lifecycle. Fuels vary in terms of
where in their life cycles they emit most of their GHGs. Although all vehicles powered
by internal combustion engines generate tailpipe GHG emissions, biofuel and petroleum
tailpipe emissions are accounted for differently within the lifecycle GHG accounting
framework. The CO, emitied during biofuel combustion is assumed to simply replace
the atmospheric CO- originally fixed by the feedstock crops. Most of the tailpipe GHG
emissions from petroleum fuels, on the other hand, are generated from compounds that
were sequestered in geologic formations prior to being recovered and refined into
transportation.fuel. Unlike biofuel CO, emissions, therefore, these emissions are
included in the carbon intensities of petroleum fuels.
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Unlike petroleum fuels, most of the GHG emissions associated with biofuels occur
during the fuel production process. In the case of biofuels produced from feedstocks
that displace food crops, indirect land use change emissions are included in the total
fuel carbon intensity value. The diversion of food, feed, and fiber crop acreage to the
production of biofuels creates the need to replace a portion of the lost food, feed, and
fiber crop acreage. Some of that acreage is replaced by the conversion of
non-agricultural land to agriculture uses. This conversion releases significant GHGs
into the atmosphere.

The lifecycle carbon intensity of transportation fuels is estimated under the LCFS using
the California Greenhouse Gases, Regulated Emissions, and Energy Use in
Transportation (CA-GREET) model {Systems Assessment Section, September 2008).

- CA-GREET contains the energy, emissions, and transportation data, as well as the
formulas and coefficients, needed to calculate the lifecycle emissions of most fuels.
When additional information is needed for a new fuel pathway, the model can be
expanded to include the required information.

CA-GREET calculates only what is known as “direct” GHG emissions. Some fuels also
produce what are known as “indirect” emissions. Indirect emissions are generated by

~ secondary processes (usually economic) setin motion by a fuel production process.
Biofuels that displace food crops, for example, create land use change emissions as
new land is converted to agricultural uses to replace the cropland that has been
dedicated to the eultivation of feedstocks. Not all fuels are known to generate indirect
emissions. This Initial Statement of Reasons considers direct GHG emissions only.
Board Resolution 09-31 specifies that proposed changes {o existing Board-approved
indirect carbon intensities can only be considered by the Board itself. This provision
leaves the staff and the Executive officer with the discretion to decide whether proposed
new indirect values should be heard by the Board or by the Executive Officer.

A. Methods 2A, and 2B Pathway Applications

The LCFS established two mechanisms by which fuel providers can determine the Cls
of the transportation fuels they provide to the California market. The first, Method 1,
allows fuel providers to select appropriate carbon intensity values from the Lookup
Table found in §95486(b)(1) of the LCFS Regulation. The second, Method 2, allows
any entity to apply for Board or Executive Officer approval of additional fuel pathways.
Pathways approved under the Method 2 process are added to the Lookup Table, and
become available to all fuel providers. In keeping with the provisions of Resolution
10-49, the use of a new pathway or sub-pathway may begin as soon as staff has
approved the pathway application and posted it to the LCFS web site for comment.

Method 2 is further subdivided into two similar but distinct sub-processes. Method 2A is
reserved for applicants whose proposed pathways consist of modified versions of
existing pathways. A Method 2A sub-pathway consists of a new or improved fuel
production, transport, storage, and/or dispensing process which significantly reduces
the lifecycle carbon intensity of an existing reference pathway. Method 2B, on the other
hand, is reserved for entirely new fuels or fuel production pathways.
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The procedures that Method 2A/2B applicants must follow are described in a guidance
document that ARB staff prepared (ARB, August 2, 2010). Those guidelines urge
potential applicants to begin by consulting with ARB LCFS staff. Depending upon the
complexity of the proposed new pathway—as well as staff's prior experience with
similar pathways—the consultation phase can be brief or lengthy. Once staff is
acquainted with the general outlines of the proposed pathway and the applicant is clear
on how to proceed, the applicant can optionally submit a draft application for staff
comment. Once that draft packet has been revised to reflect staff comments, the
applicant submits a final version for formal review. Once in receipt of a final application
packet, staff has 30 calendar days to determine whether it is complete enough to
continue through the review process. At a minimum, packets must contain the
following: '

1. A completed Method 2A/2B app'fication form®;

2. Two versions of a technical report describing the pathway, the analysis done,
and the proposed final pathway carbon intensities:

a. Afull version containing confidential business information (if any), and
b. A non-confidential version, suitable for public posting;
3. Natural gas, electricity, and coal utility invoices for 1 fo 2 years;

4. Fuel production volumes for the period covered by the energy invoices (see
previous item);

5. Trucking/transpo‘rt invoices (if non-default transportation values are claimed);

6. A full CA-GREET spreadsheet along with a listing of all cells that have been
modified (the GREET input parameter name, the cell reference, and the value
entered must be specified); :

7. Alist of combustion-powered equipment;
8. One or more process flow diagrams, as appropriate; and

9. Ali current air pollution control permits.

The guidance document for Method 2A/2B applicants (California Air Resources Board,
August 2, 2010) presents a general timeline for the evaluation of Method 2A and 2B
applications. That timeline, which is shown schematically in Figure 1, was not always
observed with the first group of applications—those covered by this Staff Report. In
some cases, evaluations were expedited in order to assure that the applicants would be
ready to supply fuel to California by January 1, 2011. Staff determined that a single
comment period—the upcoming 45-day rulemaking comment period-—would be
sufficient for these pathway applications. This is especially frue, given that that all
pathway applications have been posted since December 14, 2010. In other cases,
applicants required significant levels of assistance from staff as they prepared their
applications. Because the application process was new and unfamiliar, and because
examples of successful application packets did not yet exist, staff determined that
providing extensive assistance to early applicants was warranted.

® Alink to the form resides in the first bullet under “Low Carbon Fuel Standard” on this web page:
hitp:/iwww.arb.ca.govifuels/guidancedocs.htm
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As future pathway applications are evaluated, staff will continue to exercise due
diligence in deciding how best to apply the general timeline shown in Figure 1 to specific
applications. While some applications may require more evaluation and development
time and more public comment, others are likely to be relatively routine, requiring less
evaluation time. :

As directed in Resolution 09-31, staff will be working durlng 2011 to convert the
pathway approval process from a regulatory procedure to a certification process. As
staff gains experience assisting applicants, evaluating applications, responding to _
comments, and holding hearings, it will be applying that experience the development of
a pathway certification process proposal. The goal will be to systematize and
standardize the application evaluation and approval process. The result will be a
proposal describing a streamlined, efficient, and clearly defined process. As this
process is developed, it may be necessary to continue the current process of reviewing
carbon intensity values associated with indirect effects. This process reserves
consideration of changes to existing, approved indirect effect values for the Board. The
Executive Officer and staff determine on a case-by-case basis how best to seek
approval for indirect effect values that have not received previous Board approval.
Once a pathway ceriification proposal has been drafted, staff will seek Board approval
to formally integrate that process into the LLCFS regulation. If the Board approves a
certification program, a reguiatory change will not be necessary in order to add new
pathways to the Lookup Table in the future.

The Executive Officer and staff determine on a case-by-case basis how best to seek
approval for new indirect effect values
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Figure 1. The Method 2A/2B Evaluation and Approval Process

Because most applications contain at least some confidential business information,
applicants are asked to submit two versions of their application packets—a full version
that contains all necessary confidential business information and a redacted version.
The latter is posted, along with the Staff Report, for public comment. A public comment
period of at least 45 days is required under the California Administrative Procedures Act
(Government Code section 11340 et seq.). Once the comment period has concluded,
the proposal is heard before either the Board or the Executive Officer. If approved, the
rulemaking package is sent to the Office of Administrative Law (OAL). If OAL approves,
the new package is sent to the Secretary of State for filing, and the new pathway
becomes part of the regulation (and available to LCFS regulated parties).?

® Board Resolution 10-49 established a policy of allowing the use of draft carbon intensity values and
directed staff to develop guidelines to clarify the use of such draft carbon intensity values. Accordingiy,
guidance clarifying this policy was issued in December 2010 in the form of LCFS Regulatory :
Advisory 10 04 {advisory). Under that advisory, Method 2A and 28 applicanis will be allowed to use the
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B. 2A/2B Applications and the Application Evaluation Process

The Method 2A/2B application process was designed to provide staff with enough
information—including supporting documentation—to enable staff to reach a finding the
applicant will be able to reliably produce transportation fuel at the proposed Cl on an
ongoing basis. Applicants are encouraged to describe a fuel pathway and Cl! that would
be verified by production audits performed at random times throughout the year. To
that end, staff requires applicants to submit separate documents that must fully
corroborate each other: air pollution control permits and comprehensive combustion-
powered equipment lists; energy consumption calculations and utility invoices covering
at least one, but preferably two, years; and a detailed technical narrative describing the
pathway and all Cl calculations. Staff cross-checks these items for consistency.
Applications containing inconsistencies across (or within) these documents cannot be
approved until the sources of inconsistency are identified and rectified.

As the review proceeds, staff continues to evaluate the ability of the applicant to operate
at the proposed carbon intensity level on an ongoing basis. If, for example, the
application were based on an anomalous period of operation, staff would not accept the
proposed carbon intensity. Examples of such atypical episodes might include periods in
which fuel-grade biomass is in unusually abundant supply, and periods just prior to the
closure of a nearby cattle feedlot.”

External consistency is also an important consideration in the application evaluation
process. Descriptions of production processes, claimed energy consumption values,
greenhouse gas emission rates, and measures employed {o reduce energy
consumption and emissions are compared to standard external reference cases as a
consistency check. Any parameters that deviate significantly from known reference
cases result in follow-up requests to the applicant. When these deviations are
explained and documented to the satisfaction of staff, the evaluation process can
resume.

The Method 2A and 2B pathways included in this rulemaking are described in
Section {11

C. Internal Priority Pathways

Included in the current rulemaking are three general (non-producer-specific) fuel
pathways developed by ARB Staff. In Resolution 09-31, the Board directed staff to

draft carbon intensity values for which they are seeking approval as soon as staff has evaluated those
values, found them to be correct and properly documenied, and posted them to the LCFS web site.
Further, the advisory allows the use of draft carbon intensity values for a maximum of six months
following the effective date of the formal regulatory action. That is, even if a posted draft value is modified
ar ultimately disapproved during the rulemaking, the applicant would be aliowed to use the original draft
value for up to six months from the effective date of either the draft value’s disapproval or the final

modlf ed value's adoption.

7 Ethanol plants produce a co-product known as distillers’ grains with solubles {DGS), which is used for
livestock feed. When livestock feeding operations are sufficiently close to ethanol plants, the DGS the
plant produces do not need to be dried (or fully dried) prior to delivery. Not fuily drying DGS significantly
reduces energy consumption and GHG emissions.
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work with fuel providers and other interested parties to identify additional fuel pathways
for internal staff development (State of California, Air Resources Board, April 23, 2009).
In deciding which pathways to develop internally, staff gives priority to fuels that are
most likely to be available in significant quantities during the first few years of the LCFS
implementation. This preference is irrespective of whether the fuels would be produced
outside California or within; The goal is to develop the pathways to encourage such.
fuels to be delivered or otherwise made available in California. Fuels that may not be
available in significant quantities early on, but which could contribute to overall fuel
carbon intensity reductions over the longer term {e.g., very low-carbon fuels) are also
given priority. Another category of candidate fuels are those that are likely to provided
by producers that generally lack the resources to develop Method 2A or 2B applications.
Across all small-scale producers of such fuels, however, a significant quantity of lower-
‘carbon fuel could be made available to the California market.

The internal priority pathways included in this rulemaking are also described in
Section il '

L. Summary of Proposed Amendmehts to the Low Carbon Fuel Standard

This Staff Report proposes to amend the LCFS Lookup Table by adding to it a total of
28 new fuel pathways. The proposed amendments, including the amendments to the
" Lookup Table is presented in Appendix A. The preceding section of this report
describes the two available methods for developing new fuel pathways: the Method
2A/2B process whereby fuel providers can apply for new pathways, and the internal

- process whereby ARB staff undertake pathway development. To date, staff has
received a total of 21 Method 2A and 2B applications. Of those, nine were received in
time to be included in this rulemaking. These nine applications contain a fotal of 25
individual fuel pathways. Because fuel production processes vary in response to a
variety of factors, many applications request more than one pathway. Many ethanol
production facilities, for example, are eapable of producing a livestock feed co-product
(distilters grains with solubles, or DGS) at varying dryness levels. Due to the energy
consumed in the drying process a separate pathway is usually needed for each
discrete dryness level.

Also included in this Staff Report are four internal staff-developed pathway documents
containing six individual pathways. All pathways in both groups are briefly summarized
in Table 1, and more fully described in subsequent sections of this report. Full

_ information on all pathways is available on the LCFS web site at
http://www.arb.ca.gov/fuels/icfs/2a2b/2a-2b-apps.htm.
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Table 1

Summary: Method 2A/2B App!lcatlons and Internal Prionty Pathways

' Number Lookup
Applicant Fuel/Feedstock of Table Description
Pathways | Pathway IDs
Archer Daniels ; - | Midwestern dry mill production using
Midland (EJthanoE from 8 ETHCO14- different combinations of ptant energy
o ETHCO021 , - .
Company . use values and process fuel mixes.
Midwestern dry mill production with a
Louis Dreyius Ethanol from 1 ETHC022 combmatlon of dry and partially dry
Commodities Comn DGS' co- product. Process fuel used is
natural gas (NG).

. Midwestern dry mill production with a
green PIE.HRS Ethanol from 1 ETHC023 partially dry DGS co-product. Process
entral City LLC | Corn fue . -

uel used is NG.
] Midwestern dry mill production with a
gg?;igga;;n&,c (E)?rino! from 1 ETHCO24 combination of dry and wet DGS co-
product. Process fuel used is NG.
Six distinct Midwestern dry mill
pathways. Five of the six pathways
produce both dry and wet DGS co-
POET (E:?r?lm[ from i1 ‘ E¥:gg§gﬁ product; one produces only dry DGS.
Pathways vary in their use of raw starch
hydralysis, fractionation, CHP?, and
process fuel.
Hydrous Brazilian sugarcane ethanol
dehydrated in Trinidad and shipped to
California {(under the Caribbean Basin
Trinidad Bulk Ethanol from 3 ETHS004- Initiative). Process fuel used is NG.
Traders LTD Sugarcane ETHS008 The three Cis represent the three
existing Brazilian sugarcane ethanol
pathways plus the Cl increment from
the Caribbean dehydration process.
Biodiesel from Conversion of waste oils (Used Cooking
Internal Priarity Used Cooking 2 BiODO04, Qil) to biodiesel (fatty acid methyl esters
Pathway Oi BIODO0OS -FAME); with and without cooking. Fue!
il : :
produced in the Midwest.
Com oil is extracted during the
production of corn ethanol. Oil is
Internal Priority | Biodiesei from 1 BIOD007 extracted from distillers grains prior to
Pathway Com Oil the drying process. Extracted oil is
converted to biodiesel using the FAME®
process.

Dlstillers grains with solubles—a livestock feed

Combaned heat and power
® Fatty Acid Methyi Ester conversion process

The proposed Method 2A and 2B pathways appearing in Table 1 represent only the
pathway applications that staff received in time to include in the February 24, 2011,
Executive Officer Hearing. Staff is currently evaluating the following additional Method

2 applications:

» Sixcorn ethanol applications representing 16 pathways;
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e Two applications for a total of five pathways using corn or sorghum, corn and
sorghum, and a mix of corn, sorghum, and wheat slurry as ethanol feedstocks;

e One application covering three pathways for Brazilian sugarcane ethanol
dehydrated in the Caribbean Basin under the terms of the Caribbean Basin
Initiative (see footnote 1 on page ES-2);

s Four Brazilian sugarcane ethanol pathway applications for one pathway each;
s One application for a single beverage-waste-{o-ethanol pathway; '

s One application for a single ethanol pathway using molasses from the Indonesian
sugar-industry as a feedstock; and :

o One application for a single liquefied natural gas pathway.

In addition, staff is developing the following three internal priority pathways. Analysis of
the direct effects of these pathways was completed and the resulis posted along with
the other Method 2A, 2B, and staff-developed pathways discussed in this staff report.
The pathways listed below, however, require additional analysis before they can be
considered for final approval:

» Two Midwest dry mill natural-gas-powered sorghum ethanol pathways: one for
dry distilers’ grains with solubles, and the other for wet distiller's grains with
soluble; and

¢ Conversion of North American canola oil, extracted in Canada from Canadian-
grown canola, to biodiesel.

When staff completes its analysis of the Method 2A and 2b applications listed above,
they will be posted for an initial informal comment period and then scheduled for formal
rulemaking. The internally developed sorghum and canola pathways listed above have
already been posted for informal comment. As staff completes its analysis of those
pathways, therefore, they can proceed directly to the formal rulemaking process. In
keeping with the provisions of Board Resolution 10-49 and Regulatory Advisory 10-04,
the applicants will be able to begin using the carbon intensities in their applications
when those applications are posted for comment. As each pathway is approved at a
public hearing, it is added to the Lookup Table..

The combined ethanol production capacity of the 25 Method 2A and 2B pathways
appearing in this Staff report is almost 1.7 billion gallons per year (BGY). Of that
volume, almost 1.6 BGY consists of domestic production and the remainder is from a
Caribbean Basin facility that dehydrates hydrous sugarcane ethanol from Brazil. In
combination with the productlon capacity registered under the LCFS Biorefinery
Registration program,? almost 8 BGY of ethanol has received LCFS approval.
Considering only the 7.9 BGY of domestically produced ethanol that has received LCFS
approval, approxnmately 55 percent of the total U.S. production capacity is LCFS-
approved.” This percentage will increase as additional ethano! pathways are approved.

8 The purpose and structure of the Biorefinery Registration Program is discussed in the Executlve
Summary, above.

® According to Ethanot Producers Magazine {http://www.ethanolproducer com/plant-list.jsp), The
production capacity of the U.S. as of December 13, 2010 was 14272.0 MGY
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Although fuel providers report their production capacities when they register or apply for
new pathways, neither the registration nor the pathway application process in any way
obligates providers to sell fuel into the California market. Both processes simply provide
-:iugl suppliers with the ability to sell fuel in the State. While some suppliers will sell all of
the fuel they produce on the California market, others will sell a proportion of their '
production, and still others may not sell any fuel.

A number of factors affect a provider’s sales decisions: relative prices across different
markets, the availability of long-term contracts, transportation costs, etc. Due to this
complexity and uncertainty, the proportion of LCFS-approved ethanol that will actually
be sold in the State is not known. Given, however, that 7.9 BGY ethanol are approved
for sale in a State that actually consumed 1.5 BGY in 2010 (Shremp, January 3, 2011),
staff anticipates that there is more than enough supply to méet California’s needs in -
2011 and beyond. As Brazilian sugarcane ethanol producers begin providing fuel to
California, either directly, or via the Caribbean Basin, sn -State supplies of low—carbon

- ethanol will increase even further.

Although no biodiesel or renewable diesel producers have applied for Method 2A or 2B .
pathways, 13 have registered under the Biorefinery Registration process. Together,
these facilities have the capacity to produce more than 250 million gailons per year
(MGY) of fuel. This is well in excess of the approximately 15.7 MGY of biodiesel
California consumed in 2010 (Shremp, January 3, 2011). Nationwide, 110 facilities with
a combined capacity of more than 1.9 BGY are in operation (Biodiese! Magazine,

~ December 19, 2010). Thus, about 13 percent of the national capacity is registered as
L.CFS capacity. Staff expects that proportion to grow as producers begin using the ARB
internal priority pathways included in this staff report

A. Detailed Summaries of Proposed Method 2A and 2B Fuel Pathways
1. Archer Daniels Midland |

Plant Summary

The ADM Columbus dry corn mill ethanol plant is located in Columbus, Nebraska. The
plant is permitted to produce more than 800,000 gallons per day of denatured ethanol.
The plant has the capability of producing both dry and wet DGS. Design for the facility .
is based on an annual average moisture content of about 27 percent. The plant uses
electricity produced at an adjacent combined-heat-and-power plant, and consequently
uses no grid electricity during normal operations. This reduces the total energy use at
the plant. The use of a dryer heat recovery system and Mechanical Vapor
Recompression (MVR) evaporator further reduces energy use at the plant.

ADM has specified two plant energy values for which it is seeking a sub-pathway
approval. One plant energy value represents the baseline energy use of the plant, the
other value is lower and is intended to represent the energy use of the plant when
-additional heat recovery and energy savings are achieved in the future due to a more
optimized mode of operation. The fueis used at the plant are various combinations of -
coal, natural gas, and biomass (waste seed and other agricultural waste).
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ADM has specified two sets of four different combinations of coal, natural gas, and
biomass fuel use. One of the sets of four combinations would be used with the baseline
plant energy value, while the other set of four combinations would be used with the '
expected energy value for the plant when it is operating in the optimized mode. Thus,
ADM is requesting ARB approval for eight sub-pathways, each with a different
combination of plant energy values and fuel mix. The eight sub-pathways are as
follows. ' o

For the baseline plant energy use value, the four combinations are:
1) 37 percent natural gas, 63 percent coal, 0 percent biomass;
2) 37 percent natural gas, 58 percent coal, 5 percent biomass," ‘
3) 38 percent natural gas, 52 percent coal, 10 percent biomass;
4) 39 percent natdrat gas, 46 percent coal, 15 percent biomass. _
‘ Fdr the optimized plant energy mode, the four fuel combinations are:
1) 32 percent natural gas, 68 percent coal, 0 perceht biomass:
2) 33 percent natural gas, 62 pércent coal, 5 percent biomass;
3) 34 percent natural gaé, 56 percent coal, 10 percent biomass;
4} 35 percent natural gas, 50 percent coal, 15 percent biomass.

Carbon Intensity of Ethanol Produced

Table 2 summarizes the carbon intensities, as calculated by ADM, of the eight sub-
‘pathways of the application. Also shown in the table are the conditions under which the
carbon intensity values would be applicable for ethanol sold under the LCFS.
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Table 2 -

ADM Pathway Summary and “Not-To-Exceed” Conditions

Sub-pathwa
(% biomass©)

Carbon
intensity
(gCOze/MJ}

Conditions for Applicability of Carbon Intensity Value'

Baseline Plant Energy

0

91.00

1) Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Coal use not to exceed 63%
of fuel use (by energy); 4) Coal carbon content not to exceed 48%.

- 89.09

1} Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least 5%
of the fuel use (by energy); 4) Coal use not to exceed 58% of fuel use
{by enerqy); 5) Coal carbon content not to exceed 48%.

10

8717

1) Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least
10% of the fuel use (by energy); 4) Coal use not to exceed 52% of fuel
use {by energy); 5) Coal carbon content not to exceed 48%.

15

85.25

1) Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least
15% of the fuel use (by energy); 4) Coal use not to exceed 46% of fuel
use (by energy). 5) Coal carbon content not to exceed 48%.

Energy

Optimized Plant

0

90.11

1) Plant energy use not to exceed a vaiue the applicant classifies as
confidential; 2) No grid electricity use; 3) Coal use not to exceed 68%
of fuel use (by energy); 4) Coal carbon content not to exceed 48%.

88.16

1) Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least 5%
of the fuel use (by energy); 4) Coal use not to exceed 62% of fuel use
{by energy); 5) Coal carbon content not to exceed 48%.

10

86.22

1) Plant energy use not fo exceed a vaiue the applicant ciassifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least
10% of the fuel use (by energy); 4) Coal use not to exceed 56% of fuel
use (by energy); 5) Coal carbon content not to exceed 48%.

84.27

1) Plant energy use not to exceed a value the applicant classifies as
confidential; 2) No grid electricity use; 3) Biomass® must be at least
15% of the fuel use (by energy); 4) Coal use not to exceed 50% of fuel
use (by energy); 5) Coal carbon content not fo exceed 48%.

1(.‘:ompliance with the “not-fo-exceed” values will be based on monthly, quarterly, or annual average
values, as determined by operational conditions. Calculation of the average values can exclude periods
of abnormal operations, such as planned maintenance or force majeure events, and the facility may use
grid electricity during such periods,

“Biomass fuels consist of waste seed and other agricultural waste,

The ADM Columbus Plant achieves lower carbon intensity values relative to the
reference pathway through three principal means. First, through the use of dryer heat-
recovery and mechanical vapor-recompression evaporation, plant energy values are
reduced by about 20 percent for the current plant energy value and by about 24 percent
for the optimized plant energy value. Second, the use of cogeneration eliminates the
need for grid power during normal operations. Electrical energy is supplied by the
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cogeneration facility. Third, the use of biomass reduces carbon intensities by about

2 gCOze/MJ for each five percent increment of biomass co-fired in the cogeneration
plant. The amount of coal currently used in the plant ranges from about 46 percent to
63 percent. If all else is equal, moving from 46 percent to 63 percent coal when the only
other process fuel is natural gas would raise carbon intensities by about 10 gCOse/MJ.
But in the case of the Columbus plant, this carbon intensity increase is offset by the use
of low-carbon-content coal. The carbon content of the coal used in the plant is about
48 percent compared to about 64 percent for the reference corn ethanol pathway. -

Staff Analysis and Recommendation

The staff has reviewed the’ADM application; the following are the results of the staff's
review:

s Staff has replicated, using the CA-GREET spreadsheet, the carbon intensity
values calculated by ADM for each of the eight sub-pathways;

o ADM has provided documentation for the plant’s energy use-and ethanol
production;

¢ Staff agrees that the energy vaiue in the application accurately represent the
plant’s energy value;

* The staff agrees that the electricity use value in the application accurately

" represents the plant’s electricity use value; and

e Future electrical energy and total energy use for the plant will have to be
periodically reported to the ARB in order to verify that the electrical and total
energy values for the plant in the application are correct.

.On the basis of these findings, and subject to the conditions in Table 2, the staff
recommends that ADM’s application for eight Method 2B corn ethanol sub-pathways be
approved.

More information on the ADM application, including fhe ARB staff summary and other |
supporting documentation can be viewed at
hitp://www.arb.ca.gov/fuels/icfs/2a2b/apps/adm-col-rpt-nchi-121410. pdf

2. Elkhorn Valley Ethanol LLC, c/o Louis Dreyfus Corporation

Plant Summary

Louis Dreyfus Corporation operates a gas-fired, dry mill corn ethanol plant in Norfolk,
Nebraska. Louis Dreyfus has submitted an LCFS Method 2A application for the Norfolk
plant. The ethanol production capacity of the plant is 53 million gallons per year. About
85 percent of the distillers’ grains with solubles produced at the Norfolk are partially-
dried modified distillers’ grains with solubles (MDGS) with a typical moisture content of
about 55 percent, by weight. The remaining distillers’ grains with solubles co-product is
dried to a nominal 10-percent moisture and sold as dried distillers grains with solubles
(DDGS). The Norfolk plant uses grid electricity and natural gas for its process fuel.
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Carbon Intensity of Ethanol Produced -

Although the Louis Dreyfus plant produces DGS at two distinct moisture levels, it is
applying for a single carbon intensity. The DDGS and MDGS are produced
simultaneously; there is no practical way to collect data on the emissions associated
with 100 percent MDGS and 100 percent DDGS operation. In addition, the proportion
of DDGS produced is small compared to the proportion of MDGS. The single carbon
intensity of the Norfolk plant, as calculated by L ouis Dreyfus, is 87.16 gCO.e/MJ of
ethanol produced. The reference carbon intensity from the LCFS Lookup Table is
98.4 gCO.e/MJ. Because the proposed Cl is five or more gCO.e/MJ below the .
reference pathway CI, the proposed pathway meets the LCFS substantiality
requirement.

The Louis Dreyfus Norfolk plant achieves a lower carbon intensity value relative to the
reference pathway through two principal means. First, the plant incorporates modern
plant design developed by ICM, which results in less energy use in the plant. Energy
use at the Norfolk plant is below the 36,000 BTU per gallon energy use value that forms
- the basis of the carbon intensity for the reference dry DGS pathway. Second, electricity
use at the Norfolk plant is below the 1.08 kw-hr per gallon that is assumed for the
reference pathway.

Staff Analysis and Recbmmendation

Staff has reviewed the Louis Dreyfus application for the Norfolk plant and has
replicated, using the CA-GREET spreadsheet, the carbon intensity value calculated by
‘Louis Dreyfus. Louis Dreyfus has provided documentation for the plant’s energy use

. and ethanol production. Staff agrees that the energy value in the application accurately
represents the plant’s energy value. Staff agrees that the electricity use value in the
application accurately represents the plant’s electricity use value. Staff agrees that the
carbon intensity value calculated by Louis Dreyfus can be met on ongoing bases.
Consequently, staff agrees that the carbon intensity value of 87.16 gCO2e/MJ .
" accurately represents the carbon intensity value of the Norfolk plant. Therefore, staff
recommends that Louis Dreyfus Commodltles application for a Method 2A corn ethanol
sub-pathway be approved.

More information on the Louis Dreyfus application, including the ARB staff summary
and other supporting documentation can be viewed at
http://www.arb.ca.gov/fuels/lcfs/2a2b/apps/Id-nor-rpt-nchi-121410. pdf

1% Actual plant energy use values are classified as confidential business snformatlon and not
reported herein.
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3. Greén Plains Centrai City LLC

Plant Summary

The Green Plains Central City (Green Plains) corn ethanol plant is located in Central
City, Nebraska. Green Plains has submitted an |.CFS Method 2A application for the
Central City plant. The Central City plant began operation on May 6, 2004, with a
capacity of 48 million gallons per year (MGY) of denatured ethanol. In November 20086,
the capacity of the facility was expanded to 100 MGY. The plantis a dry mill, ICM-
designed, natural gas-fired plant producing modified distillers grains with solubles
(MDGS) with an average moisture content of about 50 to 55 percent.

Carbon Intensity of Ethanol Produced

The carbon intensity of the Green Plains plant, as calculated by Green Plains, is

84.29 gCOze/MJ of ethanol produced. The reference carbon intensity from the LCFS
Lookup Table is 88.4 gCO.e/MJ for gas-fired plants producing dry distillers’ grains with
-solubles. This reference value also applies to plants producing MDGS. Because the
proposed Cl is five or more gCO,e/MJ below the reference pathway Cl, the proposed
pathway meets the LCFS substantiality requirement.

The Green Plains plant achieves a lower carbon intensity value relative to the reference
pathway through two principal means. First, the plant incorporates modemn plant design
developed by ICM that results in less energy use in the plant. Energy use at the Central
. City plant is below the 36,000 BTU per gallon energy use value that forms the basis of

the carbon intensity for the reference dry DGS pathway. Second, electricity use at the
Central Clty plant is below the 1.08 kw hr per gallon that is assumed for the reference
pathway."

Staff Analysis and Recommendation

Staff has reviewed the Green Plains application and has replicated, using the
CA-GREET spreadsheet, the carbon intensity value calculated by Green Plains. Green
Plains has provided documentation of the plant’s energy use and ethanol production.
Staff agrees

e That the energy value in the appllcatlon accurately represents the plant’s energy
value;

¢ That the electricity use value in the application accurately represents the plant’s
- electricity value;

¢ That the carbon intensity value calculated by Green Plains can be met on an
ongoing basis; and

» That the carbon intensity value of 84.29 gCO,e/MJ accurately represents the
carbon intensity value of the Green Plains plant.

" Actual plant energy use values are classified as confidential business informatson and not
reported herein
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Therefore, staff recommends that Green Plains’ appiication for a Method 2A corn
ethanol pathway be approved.

More information on the Green Plains Central City LLC\appiication, including the ARB
staff summary and other supporting documentation can be viewed at
hitp://www.arb.ca.gov/fuels/lcfs/2a2b/apps/dp-cct-rpt-ncbi-121410. pdf

4. Green Plains Holdings LLC, Lakota, lowa

Plant Summary

The Green Plains Holdings, Lakota Plant Division operates a gas-fired, dry mill corn
ethanol facility in Lakota, lowa. Green Plains has submitted an LCFS Method 2A
application for the Lakota plant. The ethanol production capacity of the Lakota plant is
100 million gallens per year. The plant is ICM-designed producing about 25 percent wet
distillers’ grains with solubles (WDGS) and about 75 percent dry distillers’ grains with
solubles (DDGS).

Carbon intensity of Ethanol Produced

Although the Lakota plant produces DGS at two distinct moisture levels, it is applying for
a single carbon intensity. The DDGS and WDGS are produced simultaneously; there is
no practical way to collect data on the emissions associated with 100 percent WDGS
and 100 percent DDGS operation. The carbon intensity of the Lakota plant, as
calculated by Green Plains Holdings, is 91.6 gCO»e/MJ of ethanol produced. The
reference carbon intensity from the LCFS Lookup Table is 98.4 gCOze per MJ for
DDGS. Because the proposed Cl is five or more g CO.e/MJ below the reference
pathway Cl, the proposed pathway meets the L CFS substantiality requirement.

The Green Plains plant achieves a lower carbon intensity value relative to the reference
pathway through three principal means. First, the plant incorporates modern plant
design developed by ICM, which results in less ehergy use in the plant. Energy use at
the Lakota plant is below the 36,000 BTU per gallon energy use value that forms the
basis of the carbon intensity for the reference dry DGS pathway. Second, electricity use
at the Lakota plant is below the 1.08 kw-hr per gallon that is assumed for the reference
pathway.™ Third, due to the proximity of the corn farms to the Lakota plant, corn
transportation distances are less. The average transportation distance from the
cornfield to the corn stacks is only two miles, compared to a distance of 10 miles in the
reference pathway. The distance from the corn stacks to the ethanol plant is only

17 miles, compared to 40 miles in the reference pathway.

2 Actual plant energy use values are classified as confidential business information and not reported
herein _
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Staff Analysis and Recommendation

Staff has reviewed the Green Plains Holdings application for the Lakota plant and has
replicated, using the CA-GREET spreadsheet, the carbon intensity value calculated by
Green Plains Holdings. Green Plains Holdings has provided documentation for the
plant’s energy use and ethanol production. Staff agrees

e That the energy value in the apphcatlon accurately represents. the plant’s energy
value; _ _

& That the electricity use value in the application accurately represents the plant’ S
electricity value;

» That the carbon intensity value calculated by Green Plains can be met on an
ongoing basis; and

¢ That the carbon intensity value of 91.6 gCOQe/MJ accurately represents the
carbon intensity value of the Green Plains plant.

Therefore, the staff recommends that Green Plains’ application for a Method 2A corn
ethanol pathway be approved.

More information on the Green Plains Holdings LLC application, including the ARB staff
summary and other supporting documentation can be viewed at
http://www.arb.ca.gov/fuels/|cfs/2a2b/apps/ap-lak-sum-nchi-121410.pdf

5. POETLLC

Plant SUmmaN

The POET, LLC application contains six distinct dry-mill production processes. With
one excéption, each of the six processes produces both wet and dry DGS co-products
at separate times. However, currently over 97 percent of the DGS produced by the
POET facilities is dry. Therefore, the application is for 11 differently defined com
ethanol sub-pathways. The six distinct production processes represent multiple POET
facilities. Five of the six POET production processes use a Raw Starch Hydrolysis
(RSH) process instead of the conventional dry grind process, which is the basis for the
reference pathway carbon intensity values in the LCFS. The RSH process is a cold
cook process in which the cooking occurs at lower temperatures than the cooking
process used in the conventional process. The RSH process eliminates the liquefaction
and saccharification steps. The total energy use is generally lower in the RSH process
than the conventional process. A brief summary of the six production processes are as
follows: 1) RSH process with natural gas process fuel; 2) RSH process with natural gas
process fuel and the use of combined heat and power; 3) RSH process with natural gas,
landfill gas, and biomass'® as process fuel; 4) RSH process with corn fractionation and
natural gas process fuel; 5) conventional cook process with natural gas process fuel
and the use of combined heat and power; and 6} RSH process with biogas process fuel.

'3 Biomass fuel consists of waste wood, field waste and thin stillage.
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The carbon intensities for the LCFS reference pathways are 98.4 gCO.e for sub-
pathways using processes 1), 2), 4), and 5) and producing 100 percent dry DGS, and
90.2 gCO.e/MJ for these processes producing 100 percent wet DGS. The reference

carbon intensities are 93.6 gCO.e/MJ for sub-pathways using processes 3) and 6) and
producing 100 percent dry DGS, and 86.8 gCO.e/MJ for the sub-pathway using process
6) and producing 100 percent wet DGS. The application contains no sub-pathway using
process 3) and producing 100 percent wet DGS. On the basis of the carbon intensity
values calculated by POET for each of the sub-pathways, the LCFS substantiality
requirement is met.

Carbon Intensity of Ethanol Produced

The POET production processes achieve lower carbon intensity values relative to the
reference pathway carbon intensity values through three principal means. First, the use
of RSH process requires less process heat. Nine of the 11 sub-pathways use the RSH
process. Second, four of the 11 sub-pathways use combined heat and power, which
reduces the need for grid power and reduces total plant energy. Third, four of the

11 sub-pathways use either biogas, landfill gas, or waste wood as fuels for process
heat, which reduces fossil fuel consumption.

Table 3 summarizes the carbon intensities, as calculated by POET, of the 11 sub-
pathways in the application. The carbon intensity values in the table include a
30-gram-per-mega-joule component for the emissions from indirect land use change."
Conditions on amount and type of fuel used and grid electricity uses apply to each of |
POET’s sub-pathways. These conditions are not shown because the values in the
conditions are considered confidential business information. The carbon intensity
values and conditions for each sub-pathway would appiy to each POET plant that is
represented by the sub-pathway.

Table 3
POET Pathway Carbon Intensities

Carbon Intensity
Sub- - (COLe/MJ)
Pathway | - Sub-Pathway Description ‘ 2
number 100% 100% Wet
_ | Dry DGS DGS
Raw Starch Hydrolysis 924 83.7
2 Raw Starch Hydrolysis/Combined 88.5 70.8
Heat and Power
: Raw Starch Hydrolysis/Biomass &
3 | Landfill Gas Fuels 88.5 none
4 Raw Starch Hydroly53s/Corn M7 80.7
Fractionation _
5 Conventional Cook/Comblned Heat 90.5 80.5
and Power |
6 Raw Starch Hydrolysis/Biogas . 74.7 73.2
Process Fuel _
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Staff Analysis and Recommendation

Staff has reviewed the POET application. Staff’s findings are as follows:

» Staff has replicated, using the CA-GREET spreadsheet, the carbon ihtensity
values calculated by POET for each of the eleven sub-pathways;

» POET has provided documentation for its plants’ energy use and ethanol
production levels;

» Staff agrees that the energy values in the application accurately represent the
POET plants’ energy values appearing in the application;

o Staff agrees that the grid electricity use values in the application accurately
represents the POET plants’ grid electricity use values claimed in the application;
and

o Future grid electrical energy and total energy use for the plants, using these
- pathways will have to be reported to the ARB in order to verify that the grid
electrical and total energy values for the POET plants in the application continue
- 1o be met.

On the basis of these findings, staff recommends that POET's application for eieven
Method 2A corn ethano! sub-pathways be approved.

More information on the POET application, including the ARB staff summary and other
supporting documentation can be viewed at
http://www.arb.ca.gov/fuels/icfs/2aZb/apps/poet-rpt-nchi-121410.pdf

- 6. Trinidad Bulk Traders Limited

Plant Summary

Trinidad Bulk Traders Ltd. (TBTL) operates an ethanol dehydration plant in the city of
Point Fortin, Trinidad and Tobago. Point Fortin is located in the southwest portion of the
island of Trinidad. TBTL imports Brazilian hydrous sugarcane ethanol (95 percent
ethanol) for dehydration at its Point Fortin plant. Dehydration is accomplished using
molecular sieves. The finished product (99.5 percent ethanol) is shipped to the United
States. Oceangoing tankers transport hydrous ethanol from Brazil to the TBTL. plant
and anhydrous product from that plant to the U.S. TBTL uses electricity and natural gas
for its process power. The plant’s natural gas supply is from wells within {and owned
by} the country of Trinidad and Tobago. That same naturai gas is used to generate
most of the electricity used by the plant.

Trinidad and Tobago exports anhydrous sugarcane ethanol to the U.S. under the
Caribbean Basin Initiative (CBI), an economic incentive program in which Caribbean
Basin countries are permitted to export ethanol {o the US. duty-free. CBI countries are
collectively allowed to export a volume of ethanol equal to seven percent of the
American consumption for the prior year. Ethanol imported d:rectly to the U.S. from
Brazil is subject to import duties.
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Carbon Intensity of Ethanol Produced

The total carbon intensity of the ethanol produced by TBTL consists of the carbon
intensity associated with the Brazilian sugarcane ethanol that is dehydrated in the TBTL
plant, plus the carbori intensity of the dehydration process itself. The TBTL carbon
intensity increment also includes a small transportation component reflecting the
shipping distance differential between the existing Brazilian pathways and the proposed

CBI pathway. The LCFS lookup table currently contains three Brazilian sugarcane
ethanol pathways. The proposed TBTL pathway adds 5.54 gCO,e/MJ to these
pathways, resulting in the final carbon intensities shown in Table 4.

Table 4

TBTL Cls as Increments fo Brazilian Sugarcane Cls
. Brazilian
Direct Total
. Iy o Land Use S TBTL Total
Bra;iilan Pathway Description Braé:ihan Change Braéllhan increment! | TBTL CI
Cl

Braznl;ap sugarcane using average o974 46 73.4 554 78.94
production processes
Brazilian sugarcane with average
production process, mechanized harvesting 12.4 46 58.4 554 - 63.94
and electricity co-product credit
Brazilian sugarcane with average
production process and electricity co- 204 46 66.4 5.54 71.94
product credit

More information on the TBTL application, including the ARB staff sumrhary and other |
supporting documentation can be viewed at ' '
http://www.arb.ca.gov/fuels/lcfs/2a2b/apps/tbtl-rpt-ncbi-121410.pdf

B. Detailed Summaries of Proposed Internal Priority Fuel Pathways

1. Corn Qil Biodiesel--Corn Ethanol Oil Extraction

ARB staff has estimated the carbon intensity for the production of biodiesel fuel using
corn ofl extracted at dry mill corn ethanol plants producing dry distillers’ grains with
solubles (DDGS). The estimated carbon intensity for this pathway is 5.9 gCO2e/MJ of
biodiesel produced. This value does not inciude any emissions due to indirect land use
changes (ILUC). ARB staff's estimate for the emissions associated with corn oil
extraction at corn ethanol production facilities is based on information provided by
Greenshift Corporation, a company that has commercialized corn oil extraction
processes. ltis the ARB staff's understanding that a number of companies have
developed, or are developing, processes for the extraction of corn oil from distiflers’
grains with solubles (DGS) at corn ethanol production facilities. There is much more
publicly available information on the Greenshift processes, and it is for this reason that
ARB staff used the Greenshift information as the basis for its analysis. If information
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from other corn extraction processes is pubhshed ARB staff will incorporate this into its
analysis.

The Greenshift corn oil extraction processes (two Greenshift processes are discussed
below) extract corn oil from the thin stillage produced at corn ethanol plants following
fermentation and distillation. The Greenshift processes use a combination of washing
and centrifuging to extract 60 to 75 percent of the corn oil contained in the stillage. This
translates to about 6.5 gallons of corn oil per 100 gallons of ethanol produced at corn
ethanol plants. The extracted corn oil is sent to biodiesel production plants where the
corn oil is converted to fatty acid methyl esters (FAME) biodiesel using a
fransesterification process, as is done to produce biodiesel from soy oil.

Corn oil extraction facilities using the Greenshift process can be added to pre-existing
corn ethanol plants with little modification to the plant and no effect on the ethanol
production. ARB staff believes that as corn oil-based biodiesel becomes a more
attractive option for compliance with the Low Carbon Fuel Standard (LCFS), corn oil
extraction facilities will be added in this manner to pre-existing corn ethanol plants.
ARB staff believes that corn ethanol will always be the primary fuel produced with corn
oil being secondary.

The extraction of corn oil using the Greenshift process requires additional thermal
energy that is used to heatthe stillage and additional electricity requirements to run the
motors on the pumps and centrifuges. However, there are energy savings that exceed
“the additional thermal and electricity requirements. These savings occur because the
removal of the corn oil reduces the mass of the stillage that needs to be dried while also
increasing the heat transfer characteristics of the stillage that is dried. Using the
Greenshift information, ARB staff has estimated that the installation of corn oil extraction
at pre-existing ethanol plants reduces the energy use at the plant by about nine percent.

ARB staff has assumed that the carbon intensity values for corn oil biodiesel pathway
components other than the corn oil extraction (production of biodiesel from corn oil, corn
oil transportation, biodiesel transportation, etc.) are the same as those in the other
published ARB pathways. For example, the carbon intensity for transesterification of
the corn oil is the same as the transesterification carbon intensity calculated in the
ARB’s pathway for the conversion of soy beans to FAME biodiesel. Because two fuel
products (ethanol and corn oil) are produced at corn ethanol plants, the allocation of
some of the emissions associated with the corn production and transportation can be
complicated. Various schemes for allocating these emissions have been suggested
ARB staff chose, for the reasons discussed below, to allocate all of the emissions
assoctated with corn production and transportation to the carbon intensity of corn
ethanol, and none of the emissions to corn oil. The rationale for this decision lies in the
incremental and secondary nature of the corn oil production. Because corn oll
production facilities will be added to pre-existing corn ethanol plants, ARB staff believes
that the carbon intensity of corn oil should be calculated as an incremental, carbon
intensity including only the additional energy requirements -and savings that occur as a
result of adding the corn oil extraction facility. For the same reason, ARB staff believes
that any and all emissions associated with indirect land use changes should all be
allocated to corn ethanol. Staff recommends that the Executlve Officer approve this
pathway.
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. More information on the proposed Corn Oil Biodiesel pathway can be viewed at
http://www.arb.ca.gov/fuels/Icfs/2a2b/internal/1214 10lcfs-cornoil-bd.pdf

2. Used Cooking Oil Biodiesel

The Midwestern used cooking oil (UCO) biodiesel pathway described in this analysis.
yields a higher carbon intensity (Ct) than the approved “Detailed California-Modified
GREET Pathway for Biodiesel Produced in California from Used Cooking Oil.” * Except
for the final distribution and use of the fuel, all of the production steps for the
Midwestern product occur in the Midwest. The carbon intensity difference between the
Midwestern and California fuels is due to: (1) differences in the feedstocks used to
generate electricity in the two regions, and (2) the distances the finished biodiesel must
be transported for final use.

The differences between the electrical generation fuel mixes used in the current and
approved UCO pathway analyses are shown in Table 7.

: Table 7
Electrical Generation Fuel Mix Differences Between the California and Midwestern
UCO Biodiesel Pathways

Natural Coal Biomass | Other (Solar Wind,

Gas Hydroelectric,efc.)

Midwest 33.5% | 51.6% 5.8% 9.1%
California 78.7% 0% 0% 21.3%

The differences in the biodiesel transport distances are as follows:

» Approved California pathway: 50 miles to bulk terminals and 90 miles to
distribution points, all by heavy-duty diesel truck;

o New Midwestern pathway: 1,400 miles by rail to California and 90 miles to
distribution points by heavy-duty diesel truck.

Tables 8 through 10 summarize the Cl differences between the new Midwestern
pathway and the already approved UCO pathways
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Table 8
~Carbon Intensity Comparison—Biodiesel produced in the Midwest
(New Pathway) versus BD produced in California (Existing Approved

Pathway) (Cooking Required)

New Midwest Pathway | Existing CA Pathway
| Emissions (gCO2e/MJ) | Emissions (gCO.e/MJ)
Rendering of
UCco 5.71 4.73
uco
Transport 0.31 0.31
{(after
ren’dering)ﬁ_
Biodiesel
Production 6.07 5.56
Biodiesel
Transport 1.87 0.76
Total (Well To
Tank) _13.96 11.36
Total {Tank _
To Wheel) 4.48 - 448 |
Total (Well To
Wheel) 18.44 15.84

For the scenario in which no cooking is required, the only difference in carbon
intensities results from UCO rendering emissions (Table 9).

Table 9

Comparison of Rendering Carbon Intensities (Cooking versus Non-cooking)

New Midwest Pathway Ex1st?gi§;:::hway
Emissions (gCOzg[.MJ)) (CO,e/MJ
UCO Rendering :
(Cooking) | 5.71 473
UCO Rendering
(No cooking) 0.80 0.65
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Table 10

~ Comparison of Carbon Intensities of Biodiesel produced in the Midwest versus
Biodiesel produced in California (No Cooking Required)

New Midwest Pathway | o'md OA Pathway
Emissions (gCOze/MJ) (g"ég:’;?;’}j
Rendering of UCO 0.80 0.65
Total (Well To Tank) 9.05 7.28
Total (Tank To Wheel) 448 4.48
Total (Well To Wheel) 13.53 11.76

Staff recommends that the Executive Officer approve this fuel pathway.

More information on the proposed UCO biodiesel pathways can be viewed at
http:/iwww.arb.ca.gov/fuels/icfs/2aZb/internal/1214 10lcfs-uco-bd. pdf

IV. Environmental Impacts of Proposed Amendments

The rulemaking described in this Staff Report was undertaken in response to
implementation activities described in the LCFS Regulation (2009) and in

Resolution 09-31 (State of California, Air Resources Board, April 23, 2009). The LCFS
established the Method 2A and 2B processes. These processes allow fuel providers to
apply to the ARB for the addition of new fuel pathways to the LCFS Lookup Tables.
Resolution 09-31 directed staff to “work with biofuel producers and other interested
stakeholders to identify specialized fuel pathways . . . that the Board staff will develop
and propose for incorporation into the Carbon Intensity Lookup Table.”

The regulatory changes described in this Staff Report were undertaken in direct
response to these regulatory provisions and Board directives. They contain no
elements that in any way modify, supersede, or extend the analytical boundaries of
those provisions and directives. As such, the implementation of these regulatory
changes occurs entirely within the context established by the Staff Report prepared in
support of the LCFS (Air Resources Board, March 5, 2009). Hence, the environmental
impacts attributed to the original LCFS Regulation order apply equally to the rulemaking
proposed in this Staff Report. No actions which would go beyond those described in
that prior analysis would be undertaken as a result of the current proposed rulemaking.
Further, after consideration of the technologies involved in the staff-initiated pathways
and pathways submitted by the applicants, staff is not aware of any pollutants that
would be emitted or released under these pathways in such a way as to be substantially
different in nature or magnitude from the emissions that were characterized and
evaluated in the original 2009 rulemaking. Therefore, for the above reasons, staff
believes that no significant adverse environmental impacts beyond those described in
that original analysis would occur as a result of this rulemaking.
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V. Economic Impacts of Proposed Amendments

As described in Section 1V, above, the current rulemaking was undertaken in response -
to implementation activities described in the LCFS Regulation (2009) and in
Resolution 09-31 (State of California, Air Resources Board, April 23, 2009). As such,
the implementation of these reguiatory changes occurs entirely within the context
established by the Staff Report prepared in support of the LCFS (Air Resources Board,
March 5, 2009). Hence, the economic impacts attributed to the original LCFS
Regulation qrder apply equally to the rulemaking proposed in this Staff Report. No
actions which would modify, supersede, or extend the analytical boundaries described
in that prior analysis would be undertaken as a result of the current proposed

rulemaking. No economic impacts beyond those described in that analysis would
therefore occur as a result of this rulemaking.
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PROPOSED REGULAT[ON ORDER

e

Amend section 95486, title 17, California Code of Regulations (CCR), to read as
follows:

[Note: The original regulatory text is shown in plain type. The proposed amendments
are shown in underline to indicate addition and strikeeut to show deletions. All other
portions remain unchanged and are indicated by the symbol ** * * * *” for reference]

_ Subchapter 10. -C!imate Change
Article 4. Regulations to Achieve Greenhouse Gas Emission Reductions
Subarticle 7. Low Carbon Fuel Standard

Section 95486. Determination of Carbon Intensity Values

% Kk ok * &

(b)  Method 1~ ARB Lookup Table.

(1)  To generate carbon intensity values, ARB uses the California-modified
GREET (CA-GREET) model (version 1.8b, February 2009, updated
December 2009)), which is incorporated herein by reference, and a land-
use change (L.UC) modifier (when applicable). The CA-GREET model is
available for downloading on ARB’s website at
http:/iwww.arb.ca.gov/fuels/icfs/icfs.htm.

The Carbon-intensity Lookup Tables, shown below, specify the carbon
intensity values for the enumerated fuel pathways that are described in the
following supporting documents, all of which are incorporated herein by
reference'

(A}  Stationary Source thsmn Air Resources Board
(February 27, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for California Reformulated Gasoline Blendstock for -
Oxygenate Blending (CARBOB) from Average Crude Refined in
California;,” Pathway CBOBOO1; -
(B) Stationary Source Division, Air Resources Board
' (February 27, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for California Reformulated Gasoline (CaRFG)-,”
Pathways ETHCO001, ETHC002, ETHCO003, ETHC004, ETHC005,
ETHCO006, ETHC007,.ETHC008, ETHC009, ETHC010, ETHC0011,
ETHC0012, ETHC0013;
(C) Stationary Source Division, Air Resources Board
(February 28, 2009, v.2.1), “Detailed California-Modified GREET
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D)

(F)

(G)

(H)

()

()

(L)

(M)

Pathway for Ultra Low Suifur Diesel (ULSD) from Average Crude
Refined in California:,” Pathway ULSDO01;

Stationary Source Division, Air Resources Board

(February 27, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for Corn Ethanol;,” Pathways ETHC001, ETHCO02,
ETHCO003. ETHC004, ETHC005, ETHC006, ETHC007, ETHCO008,

ETHC009, ETHCO010, ETHC0011, ETHC0012, ETHC0013;

Stationary Source Division, Air Resources Board

(February 27, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for Braznhan Sugarcane Ethanol:,” Pathways ETH8001
ETHS002, ETHS003,

Stationary Source Division, Air Resources Board

(February 28, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for Compressed Natural Gas (CNG) from North American
Natural Gas:,” Pathways CNG001, CNG002:

Stationary Source Division, Air Resources Board

(February 28, 2009, v.2.1), “Detailed California-Modified GREET
Pathway for Compressed Natural Gas (CNG) from Landfill Gas;,”

- Pathway CNG003;

Stationary Source Division, Air Resources Board

(February 27, 2009, v.2.1)}, “Detailed California-Modified GREET
Pathway for California Average and Marginal Electricity;” Pathway '
ELCO01, ELCO0Z;

Stationary Source Division, Air Resources Board

(February 27, 2009, v.2.1), “Detailed California-Modified GREET -
Pathway for Compressed Gaseous Hydrogen from North American
Natural Gas;” Pathways HYG001, HYG002, HYG003, HYG004,
HYGO005;

Stationary Source Division, Air Resources Board (September 23,
2009, v.2.0), “Detailed California-Modified GREET Pathways for
Liquefied Natural Gas {LNG) from North American and Remote
Natural Gas Sources;” Pathways LNGQ01, | NG002, .NGOQ3,
LNG004, LNG0OO05;

Stationary Source Division, Air Resources Board (September 23,
2009, v.2.0), “Detailed California-Modified GREET Pathway for
Liquefied Natural Gas (LNG) from Landfill Gas (LFG);" Pathways -
LNGO006, LNGOO7;

Stationary Source Division, Air Resources Board (July 20, 2009,
v.1.0), “Detailed California-Modified GREET Pathway for
Compressed Natural Gas (CNG) from Dairy Digester Biogas;”
Pathway CNG004;

Stationary Source Division, Air Resources Board {(September 23,
2009, v.2.0), “Detailed California-Modified GREET Pathway for
Liquefied Natural Gas (LNG) from Dairy Digester Biogas;”
Pathways LNGOO08, L NGOO9;
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(N)

©)

(P)

(Q)

(R)

(8)

Stationary Source Division, Air Resources Board (September 23,
2009, v.2.0), “Detailed California-Modified GREET Pathway for
Biodiesel from Used Cooking Oil;” Pathways BIOD002, BIOD003;
Stationary Source Division, Air Resources Board (September 23,
2009, v.2.0), “Detailed California-Modified GREET Pathway for Co-
Processed Renewable Diesel from Tallow (U.S. Sourced)

Pathways RNWD002, RNWDQ03;

Stationary Source Division, Air Resources Board (September 23,
2009, v.2.3), “Detailed California-Modified GREET Pathways for
Brazilian Sugarcane Ethanol: Average Brazilian Ethanol, With
Mechanized Harvesting and Electricity Co-product Credit, With
Electricity Co-product Credit;” Pathways ETHS001, ETHS002,
ETHS003;

Stationary Source DNlSlon Air Resources Board (December 14,
2009, v.3.0), “Detailed California-Modified GREET Pathway for
Biodiesel from Midwest Soybeans;” Pathway BIOD001; and
Stationary Source Division, Air Resources Board (December 14,
2009, v.3.0), “Detailed California-Modified GREET Pathway for
Renewable Diesel from Midwest Soybeans-;” Pathway RNWD001;
Archer Daniels Midland Company Method B Application Package

(1)

{(November 5, 2010),
hitp://’www.arb.ca.gov/fuels/Icfs/2aZ2blapps/adm-col-rpt-ncbi-
121410.pdf, Pathways ETHC014, ETHC015, ETHCO0186, ETHCOW
ETHCO018, ETHC019, ETHC020, ETHC021;

POET Method 2A Application Package (December 16, 2010),

()

hitp.//www.arb.ca.gov/fuels/lcis/2a2b/apps/poet-rpt-nchi-
121410.pdf, Pathways ETHC025, ETHC026, ETHC027, ETHC028,
ETHC029, ETHCOSO ETHC031, ETHC032, ETHC033, ETHC034,
ETHCO35 ;

Trinidad Bulk Traders LTD Method 2B Application Packaqe

{(November 23, 2010),
hitp://www.arb.ca.gov/fuels/icfs/2a2b/apps/tbil-rpt-ncbi-121410. Ddf
Pathways ETHS004, ETHS005, ETHS006:

(V)

(W)

Green Plains Holdings Il LLC— akota Plant Division Method 2A
Application Package, (November 3, 2010).
hitp://www.arb.ca.gov/fuels/Icfs/2a2b/apps/gp-lak-sum-ncbi-
121410.pdf, Pathway ETHC024; '

Green Plains Central City LLC, Method 2A Application Package

(X)

{October 20, 2010). http://www.arb.ca.gov/fuels/Icfs/2a2blapps/ap-
cct-rpt-ncbi-121410.pdf. Pathway ETHC023:"
Louis Drevfus Commodities, Flkhorn Valley Fthano!l LLC Method

()

2A Application Package (December 1, 2010),
http:/fwww.arb.ca.gov/fuels/Icfs/2a2b/apps/id-nor-rpt-nchi-
121410.pdf, Pathway ETHC022: ‘

Stationary Source Division, Air Resources Board (December 14,

2010), “Detailed California-Modified GREET Pathway for Biodiesel
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Produced in the Midwest from Used Cooking Oil and Used in-
California,” Pathways BIOD004, BIODOOS5; ‘ |

(Z) _ Stationary Scurce Division, Air Resources Board (December 14,
2010, v. 1.0), "Detailed California-Modified GREET Pathway for the
Production of Biodiesel from Corn Oil at Dry Mill Ethano| Plants”,
Pathway BIOD00O7; ‘
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Table 6. Carbon Intensity LOokup Table for Gasoline and Fuels that Substitute for Gasoline.
Carbon Intensity Values
CO2e/MJ
Fuel Pathway Pathway Description g )
Identifier Direct Land Use or ‘
Emissi Other Indirect Totat
missions ‘
‘ Effect
CARBOB - based on the average crude
(Gasoline CBOBQO0O1 | oit delivered to California refineries and 85.86 o 95,86
average California refinery efficiencies
Ethanol from Midwest average; 80% Dry Mill; 20%
Corn ETHCO01 Wet Mill; Dry DGS; NG 69.40 30 9940
California average; 80% Midwest ‘
- ETHCO0Z | Average; 20% California; Dry Mill; Wet 65.66 30 95.66
DGS; NG
. ETHCO03 | California; Dry Mill; Wet DGS; NG 50.70 30 80.70
ETHCO04 | Midwest; Dry Mill; Dry DGS, NG 68.40 30 98.40
ETHC005 | Midwest; Wet Mill, 60% NG, 40% coal 75.10 30 105.10
ETHCO06 | Midwest; Wet Mill, 100% NG 64.52 30 94.52
ETHC007 | Midwest; Wet Mill, 100% coal 90.99 30 120.99
ETHCO08 - | Midwest: Dry Mill; Wet, DGS, NG 60.10 30 90.10
ETHCO009 | California; Dry Mill; Dry DGS, NG 58.90 30 88.90
’ Midwest; Dry Mill; Dry DGS; 80% NG;
ETHCO10 20% Biomass 63.80 30 93.60
Midwest; Dry Mill; Wet DGS; 80% NG; !
ETHCO11 20% Biomass 56.80 30 86.80
ETHCG12 Cahforpta, Dry Mill; Bry DGS; 80% NG; 54.20 30 84 90
Feemretn L 20% Biomass
California; Dry Mill; Wet DGS; 80% NG; _
ETHCO13 20% Biomass 47.44 30 77.44
2B Application™: Midwest; Dry Mill: Plant
energy use not to exceed a value the
applicant classifies as confidential; No ;
ElHCO1d arid electricity use; Coal use not to £1.00 30 21.00
exceed 63% of fuel use {by energy);
Coal carbon content not to exceed 48%
2B Application™: Midwest: Dry Mill; Plant
energy use nof fo exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at
ETHCO15 least 5% of the fuel use (by energy); 29.09 20 §2.09
Coal use not to exceed 58% of fuel use
{by energy); Coal carbon content not {o
1 exceed 48%
- A6 -
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Fuel

Pathway
ldentifier

Pathway Description

Carbon Intensity Values -

(gCO2e/MJ)

Direct
Emissions

L.and Use or
Other Indirect
Effect

Total

ETHCO16

2B Application®: Midwest: Dry Mill; Plant
energy use not to exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at
least 10% of the fuel use (by eneray):
Coal use not to exceed 52% of fuel use
{by energy); Coal carbon content not to
exceed 48%

ETHCO17

2B Application™: Midwest; Dry Mill; Plant

energy use not o exceed a value the
applicant clagsifies as confidential; No
grid electricity use; Biomass must be at
least 15% of the fuel use (by energy);

Coal use not to exceed 46% of fuel use
{by energy). Coal carbon content not fo
exceed 48%

55.25

85.25

ETHCO18

2B Application®*: Midwest; Dry Mili; Plant
energy use not to exceed a value the
applicant classifies as confidential; No
grid electricity use: Coal use not fo
exceed 88% of fuel use (by energy);
Coal carbon content not to exceed 48%

ETHCO19

60.11

2B Application™: Midwest; Dry Mill; Flant
energy use not {o exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at
least 5% of the fuel use (by eneray):

‘Coal use not {o exceed 62% of fuel use

{by energy); Coal carbon content not to
exceed 48%

ETHCGZ0

58.16

2B Application™: Midwest; Dry Mill; Plant
energy use not to exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at
ieast 10% of the fuel use (by eneray);
Coal use not to exceed 56% of fuel use
{by energy). Coal carbon content not fo
exceed 48%.

56.22

ETHCO21

2B Application™: Midwest; Dry Mill; Piant
energy use not to exceed a value the
applicant classifies as confidential; No
grid electricity use; Biomass must be at

least 15% of the fuel use (by energy);
Coal use not to exceed 50% of fuel use
{by energy); Coal carbon content not to
exceed 48%

54.27

84.27
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Fuel

Pathway
identifier

Pathway Description

Carbon Intensity Values

(gCO2e/MJ)

Direct
Emissions

l.and Use or
Other Indirect
Effect

ETHCO022

2A Appilication*: Midwest: Dry Mill: 15%
Dry DGS. 85% Partially Dry DGS; NG;
Plant energy use not fo exceed a vaiue

the applicant classifies as confidential

57.16

30

ETHC023

2A Application™: Midwest; Dry Mill;
Partially Dry DGS; NG; Plant energy
use not to exceed a value the applicant
classifies as confidential

ETHCO24

2A Application®: Midwest; Dry Mill; 75%
Dry DGS, 25% Wet DGS: NG; Plant
enerqy use not fo exceed a value the

applicant classifies as confidential

ETHCO025

2A Application®; Dry Mill; Dry DGS; Raw
starch hydrolysis; Amount and type of

fuel use, and amount of grid electricity

use not to exceed a value the applicant
classifies as confidential

62.40

92.40

£THC026

2A Application™; Dry Mill: Dry DGS; Raw
starch hydrolysis/ combined heat and
power: Amount and type of fuel use,
and amount of grid electricity use not to
exceed a value the applicant classifies
as confidential

ETHCO27

2A Application®: Dry Mill; Dry DGS; Raw
starch hydrolysis/biomass & landfill gas
fuels; Amount and type of fuel use, and

amount of grid electricity use not io

exceed a value the applicant clagsifies
as confidential

5850

ETHCO28

2A Application”: Dry Mil: Dry DGS:; Raw |

starch hvdrolysis/corn fractionation;
Amount and type of fuel use, and
amouni of grid electricity use not to

exceed a value the applicant classifies
as confidential '

ETHCG29

2A Application™; Dry Mill; Dry DGS;
Conventional cook/combined heat and
power; Amount and type of fuel use,
and amount of grid electricity use not to

exceed a value the applicant classifies
as_confidentiai :

90.50

ETHCO030

2A Application*: Dry Mill; Dry DGS; Raw
starch hvdrolysis/biogas process fuel;
Amount and type of fuel use, and
amount of grid electricity use not to

exceed a value the applicant ciassifies
as_confidential

44.70

74.70
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Carbon Intensity Values

. e (gCO2e/MJ)
Fuel Pathway Pathway Description
Identifier Direct Land Use or
Emissi Other Indirect Total
missions _
Effect

28 Application®: Dry Mill; Wet DGS;
Raw starch hydrolysis; Amount and
ETHCO31 | type of fuel use, and amount of grid 53.70 30 83.70
electricity use nat {o exceed a value the
applican! classifies as confidential

2A Application® ; Dry Mill; Wet BDGS;

Raw starch_hydrolysis/ combined heat
and power, Amount ang type or iuel

ETHCO3? and power; Amount and type of fuel 49.80 30

use, and amount of arid electricity use
not to exceed a value the applicant
classifies as confidential

2A Application®: Dry Mill; Wet DGS;

4 Raw starch hydrolysis/corn
fractionation; Amounti and {ype of fuel ]

ETHC0033 use, and amount of grid electricity use 50.70 30

not to exceed a value the applicant

classifies as confidential

80.70

2A Application®: Dry Mill; Wet DGS;
Conventional cook/combined heat and
power; Amount and type of fuel use,
and amount of grid electricity use not to
exceed a value the applicant classifies
as confidential

ETHC034 50.50 30 . 80,50

2A Application®: Dry Mill; Wet DGS:
Raw starch hydrolysis/biogas process
fuel; Amount and type of fuel use. and ,
amount of grid electricity use not to b, - B
exceed a value the applicant classifies
as confidential

ETHCO35

Ethanof from ETHSO061 Brazilian sugarcane using average

: 27.40 46 73.40
Sugarcane =————— | productioh processes

Brazilian sugarcane with average
production process, mechanized
harvesting and electricity co-product
credit

ETHS002 12.40 46 58.40

Brazilian sugarcane with average
ETHS003 | production process and electricity co- 2040 46 66.40
product credit .

2B Application®; Brazilian sugarcane

processed in the CBl with average 78.94
ETHS004 production process; Thermal process 32.94 46
power supplied with NG

2B Application”: Brazilian sugarcane
processed in the CBI with average

production process, mechanized
ETHS005 harvesting and electricity co-product
credit; Thermal process power supplied
with NG

17.94 46 63.94
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Carbon Intensity Values

Fuel Pathway Pathway Description (gCO2eMJ)
Identifier Direct | sandbseor |
: i . er Indirec ota
7 Emissions Effect
2B Application*; Brazilian sugarcane '
processed in the CBIl with average
ETHS006 | production process and electricity co- 25.94 48 71.94
product credit; Thermal process power
supplied with NG '
CNGOo1 | gla(l:h;gmia NG via pipeline; compressed 67.70 0 67.70
North American NG delivered via
Compressed CNGOQe pipeline; compressed in CA 68.00 0 68.00
Natural Gas Landfill gas (bio-methane) cleaned up
CNGO03 | to pipeline quality NG; compressed in 11.26 0 11.26
CA ,
CNGO04 | Dairy Digester Biogas to CNG 13.45 0 13.45
‘ North American NG delivered via '
LINGOOA pipeline; liquefied in CA using ' 83.13 0 83.13
liquefaction with 80% efficiency
North American NG delivered via ‘ o
LNG0O02 | pipeline; liquefied in CA using 72.38 0 72.38
liquefaction with 90% efficiency
Overseas-sourced LNG delivered as
NG to Baja; re-gasified then re-
LNGOO3 liquefied in CA using liquefaction with 93.37 0 93.37
80% efficiency
Qverseas-sourced LING delivered as
LNG to CA, re-gasified then re-liquefied
LNGO04 | 1 = ysing liquefaction with 90% 8262 0 82.62
Liquefied effictency .
Natural Gas Overseas-sourced LNG de_livered as
LNGOG5 | LNG to CA; no re-gasification or re- 77.50 0 77.50
liquefaction in CA
Landfill Gas (bio-methane) to LNG
ENGO0G | liquefied in CA using liquefaction with - 26.31 0 26.31
.80% efficiency
Landfill Gas (bio-methane) to LNG
LNGOQ7 i liquefied in CA using liquefaction with 15.56 0 15.56
90% efficiency ' :
Dairy Digester Biogas to LNG liquefied
LNGOO8 | in CA using liquefaction with 80% 28.53 0 28.53
efficiency . '
‘Dairy Digester Biogas to LNG fiquefied
LNG0OO9 | in CA using liquefaction with 90% 17.78 0 17.78
efficiency o :
ELCOO01 California average electricity mix 124 .10 "0 12410
Electricity California marginal electricity mix of
ELC0O0Z .| natural gas and renewable energy 104.71 -0 104.71
sources
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Carbon Intensity Values

‘ L {gCO2e/MJ)
Fuel Pathway Pathway Description .
Identifier Direct c;-t;ﬂd IU*;? Oft total
s er Indirec ota
.Emlssmns Effect
Compressed H2 from central reforming
HYGNOQG1 | of NG (includes liquefaction and re- 142.20 0 142.20
= ~ | gasification steps) :
HYGNOO2 | Ligquid H2 from cendral reforming of NG | . 133.00 0 133.00
Hvd ‘ - Compressed H2 from central reforming
yarogen HYGNOO03 | of NG (no liquefaction and re- 98.80 0 98.80
gasification steps)
HYGNDO4 gfofzngressed H2 from on-site reforming 08.30 0 08.30
HYGNOO5 Compressed H2 from on-site reforming 76.10 0

with renewable feedstocks

76.10

*Specific conditions apply.
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Table 7. Carbon Intensity Lookup Table for Diesel and Fuels that Substitute for Diesel.

, Carbon Intensity Values
Fuel Pathway Pathway Description (9CO2e/MJ)

Identifier o . Land Use or

Direct N
Emissions Other Indirect Total
Effect

ULSD - based on the average crude oil
Diesel ULSDOO1 | delivered to California refineries and 94.71 . 0 94.71
average California refinery efficiencies

_ Conversion of waste oils (Used Caooking ‘
BIOD00GZ | Qil) to biodiese! (fatty acid methyt esters 15.84 t 15.84
-FAME) where "cooking” is required

Conversion of waste oils (Used Cooking
BIODOO3 | Qil) to biodiesel (fatty acid methyi esters 11.76 0 11.76
-FAME) where "cooking” is not required

Conversion of Midwest soybeans to :
BIOD0O01 | biodiesel (fatty acid methyi esters - 21.25 62 83.25
FAME) ' .

Conversion of waste oils (Used Cooking
Qil} to biodiesel (fatty acid methyl esters

Biodiesel BIODOU4 -FAME) where "cooking” is required, 1844

Fuel produced in the Midwest

e
{9
o
B
Y

Conversion of waste oils {(Used Cooking
Qil) to biodiesel (fatty acid methvi esters 1353
-FAME) where "cooking" is not required. R
Fuel produced in the Midwest

BIODO0S

[}
. 4
o)
4
3t

Conversion of corn oil, extracted from
BIODO07 | distillers grains pricr to the drying 580

process, to biodiesel

o
[#a]
[o]
o

Conversion of tallow to renewable
RNWD002 | diesel using higher energy use for 39.33 0 39.33
rendering '

Conversion of tallow to renewable : _ :
RNWDOQ03 | diesel using lower energy use for 18.65 0 19.65
rendering

Renewable

Diesel RNWDO001 Conversion of Midwest soybeans to 20.16 62

renewable diesel 82.16

California NG via pipeline; compressed 67.70 0 67.70

CNGOO1 in CA

North American NG delivered via

ChGo02 pipeline; compressed in CA

68.00 .0 68.00

Landfill gas (bio-methane) cleaned up : ‘
Compressed CNGOD(3 | to pipeline quality NG; compressed in 11.26 o 11.26

Natural CA

Gas CNG004 | Dairy Digester Biogas to CNG 13.45 0 13.45

North American NG delivered via
LNGO01 pipeline; liquefied in CA using 83.13 ‘ 0 83.13
liguefaction with 80% efficiency
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Carbon Intensity Values

with renewable feedstocks

Fuel Pathway Pathway Description (9C0Ze/MJ)
ontifi . Land Use or
ldentifier Direct ‘
Emissions Other Indirect | Total
Effect
North American NG delivered via
LNGOO02 pipeline; liquefied in CA using 72.38 g 72.38
liguefaction with 90% efficiency '
Overseas-sourced LNG delivered as
LNG to Baja; re-gasified then re-
LNGOO3 liguefied in CA using liquefaction with 93.37 0 93.37
80% efficiency :
Overseas-sourced LNG delivered as
LNG to CA,; re-gasified then re-liquefied
LNGO0& | ) oA using liquefaction with 90% 8262 0 82.62
efficiency
Overseas-sourced LNG delivered as
LNGOOS LNG to CA; no re-gasification or re- 77.50 0 77.50
Liquefied liquefaction in CA :
Natural Gas Landfill Gas {bio-methane) io LNG :
: LNGOGE liquefied in CA using liguefaction with 26.31 0 26.31
80% efficiency
Landfill Gas {bio-methane) to LNG
LNGOOGY | liquefied in CA wsing liguefaction with 16.56 0 15.56
80% efficiency
Dairy Digester Biogas to LNG liquefied
LNGOO8 in CA using liquefaction with 80% 28.53 0 28.53
' efficiency
Dairy Digester Biogas to LNG liquefied :
LNGO0g | in CA using liquefaction with 80% 17.78 -0 17.78
efficiency '
ELCO0] California average electricity mix 124.10 0 124.10
California marginal eléctricity mix of
£ELCO002 natural gas and renewable energy 104.71 0 104. 71
- sources
Electricity Compressed H2 from central reforming _
HYGNOO1 | of NG (includes liquefaction and re- 142.20 0 142.20
gasification steps)
HYGNOQZ | Liquid H2 from central reforming of NG 133.00 0 133.00
Compressed H2 from central reforming
_ HYGNOO3 | of NG {no liquefaction and re- . 98.80 Ry 98.80
Hydrogen gasification steps) _
HYGNO04 Compressed H2 from on-site reforming 98.30 0 98.30
=" | of NG
HYGNOD5 Compressed H2 from on-site reforming 76.10 0 76.10
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