June 3, 2024

Submitted via https://www.regulations.gov

Nicole Law

Donnique Sherman

Sina Schwenk-Mueller
EPA Region IX

75 Hawthorne St.

San Francisco, CA 94105

Re:  Proposal to Approve California SIP Revisions (EPA—R09—OAR-2024-0175; FRL—
11888—01-R9)

Dear Ms. Law, Ms. Sherman, and Ms. Schwenk-Mueller:

We are writing to submit these comments on behalf of Voices in Solidarity Against Oil in
Neighborhoods, Central California Environmental Justice Network, FracTracker Alliance, the
Center for Biological Diversity, and Earthjustice, on the following agency actions—
= EPA’s proposal to approve revisions to California’s state implementation plan (SIP),
including a statewide rule and six air district rules regulating emissions of volatile
organic compounds (VOCs) from crude oil and natural gas facilities, and reasonably
available control technology (RACT) demonstrations for the 2008 and 2015 ozone
national ambient air quality standards (NAAQS) for sources covered by EPA’s 2016
Control Techniques Guidelines for the Oil and Gas Industry (Oil and Gas CTG) for the
Sacramento Metropolitan Air Quality Management District (AQMD), San Joaquin Valley
Unified Air Pollution Control District (APCD), Ventura County APCD, and Yolo-Solano
AQMD;? and
= EPA’s proposal to conditionally approve SIP revisions based on the RACT
demonstrations for the 2008 and 2015 ozone NAAQS for sources covered by the Oil and
Gas CTG for the South Coast AQMD.?

These comments build on comments submitted on June 13, 2022, in connection with the prior
iteration of this rulemaking, which we incorporate herein by reference.*

California’s proposed SIP does not meet the minimum requirements of RACT and will not
qualify for EPA approval under the Clean Air Act unless and until serious deficiencies are
corrected. We urge the EPA to disapprove the SIP revisions and instruct California to resubmit a
SIP that includes, at minimum, (1) a full disclosure and analysis of the environmental justice
impacts of the SIP; (2) RACT requirements applicable to all oil and gas wells in nonattainment

VEPA, Control Techniques Guidelines for the Oil and Natural Gas Industry, EPA-453/B-16-001 (Oct. 2016)
(hereafter Oil and Gas CTQG), https://www.epa.gov/sites/default/files/2016-10/documents/2016-ctg-oil-and-gas.pdf.
2 89 Fed. Reg. 36729, 26729-37, Docket No. EPA-R09-OAR-2024-0175; FRL-11888-01-R9 (May 3, 2024).
31d.

4 Letter from Hollin Kretzmann, Center for Biological Diversity, et al., to Nicole Law, EPA Region IX, et al.,
Comment ID EPA-R09-OAR-2022-0416-0072 (June 13, 2022).
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areas, regardless of production volume (this includes idle wells), the gravity of oil, and whether
the wellhead is connected to other equipment; and (3) improved monitoring and reporting
requirements.

Likewise, EPA’s guidelines (particularly the Oil and Gas CTG) and regulations are inconsistent
with the Clean Air Act to the extent they recommend exemptions for low production wells
(including idle wells), heavy oil, and wellhead-only sites, and must be revised to ensure that
RACT such as optical gas imaging (OGI) or Method 21 inspections are in use at all wells in all
oil-producing states with moderate or higher ozone non-attainment areas.

Together, California’s SIP, the Oil and Gas CTG, and EPA’s wellhead-only regulation create
“create[] a potent loophole for polluters to walk through.”” Fugitive emissions from all well
sites—whether idle or active, heavy or light, containing infrastructure or wellhead only—are a
category of VOC sources covered by the Oil and Gas CTG, represent a major source of VOC
emissions in California and a major public health threat, and merit full RACT protections.

I. EPA must conduct a full analysis of environmental justice impacts of this SIP.
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5 Sierra Club v. U.S. EPA, 972 F.3d 290, 297 (3d Cir. 2020).
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California has some of the worst air quality in the nation. These poor air quality conditions are
borne most heavily by the state’s environmental justice communities, as depicted on the maps®
above. A significant portion of this air pollution can be attributed to oil and gas activity. VOC
emissions from oil and gas activity result in the formation and increased presence of smog,
contributing to adverse health impacts for communities near oilfields. Even so, neither the State
nor EPA considered environmental justice factors in evaluating the proposed SIP or RACT
standards, despite Executive Order 12898 directing environmental justice analysis in federal
decisionmaking.” The Order’s mandate to incorporate and promote environmental justice “to the
greatest extent practicable” is clear, but this SIP fails to meet this requirement by exempting
significant amounts of VOC near low-income communities and communities of color from the
RACT requirements.

Ozone, the main component of smog, is a corrosive air pollutant that inflames the lungs,
constricts breathing, and likely kills people.® Ozone causes and exacerbates asthma attacks,
emergency room visits, hospitalizations, and other serious health harms.® Ozone-induced health
problems can force people to change their ordinary activities, requiring children to stay indoors
and forcing people to take medication and miss work or school. !

Ozone can harm healthy adults, but others are more vulnerable.!! Because their respiratory tracts
are not fully developed, children are especially vulnerable to ozone pollution, particularly when
they have elevated respiratory rates, as when playing outdoors.!? People with lung disease and
the elderly also have heightened vulnerability.'* People with asthma suffer more severe impacts
from ozone exposure than healthy individuals do and are more vulnerable at lower levels of
exposure. '*

Ozone also damages vegetation and forested ecosystems, causing or contributing to widespread
stunting of plant growth, tree deaths, reduced carbon storage, and reduced crop yields.' The
damage includes tree-growth losses reaching 30-50% in some areas, and widespread visible leaf
injury, including 25-37% of sites studied in just one state.'® By harming vegetation, ozone can
also damage entire ecosystems, leading to ecological and economic losses.!”

® Figure 1: CARB Air Quality Planning and Science Division, 2022 Area Designations for State Ambient Air Quality
Standards, Ozone (Nov. 2022); Figure 2: Cal. Office of Environmental Health Hazard Assessment, Cal/EnviroScreen
4.0 Results Map, https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40 (last accessed June 3, 2024).

7 Executive Order 12898 (Clinton), 59 Fed. Reg. 7629 (Feb. 16, 1994).

8 EPA, National Ambient Air Quality Standards for Ozone, 80 Fed. Reg. 65,292, 65,308-09 (Oct. 26, 2015); EPA,
Integrated Science Assessment for Ozone and Related Photochemical Oxidants, at 2-20 to -24, Table 2-1 (Feb. 2013)
(EPA-HQ-OAR-2008-0699-0405) (“Science Assessment”).

9 See, e.g., EPA, Policy Assessment for the Review of the Ozone National Ambient Air Quality Standards, at 3-18, 3-
26 to -29, 3-32 (Aug. 2014) (EPA-HQ-OAR-2008-0699-0404) (Policy Assessment); Science Assessment at 2-16

to -18, 2-20 to -24 Table 2-1.

10 See, e.g., Policy Assessment at 4-12.

' See 80 Fed. Reg. at 65,310.

12 See, e.g., Policy Assessment at 3-81 to -82.

13 See 80 Fed. Reg. at 65,310.

1 1d. at 65,311 n.37, 65,322.

15 Policy Assessment at 5-2 to -3; Science Assessment at 9-1.

16 Policy Assessment at 5-13; Science Assessment at 9-40.

1780 Fed. Reg. at 65,370, 65,377.
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Areas within a state classified as being in “moderate” nonattainment or higher for the 2008 and
2015 8-hour ozone NAAQS must implement RACT. California has five such nonattainment
areas'® which reflect a correlation between ozone pollution, heavy oil and gas activity, adverse
health effects, and environmental justice communities.

For example, the San Joaquin Valley Air Basin is classified as being in “Extreme” nonattainment
for the 2008 and 2015 8-hour ozone NAAQS,!” and is home to a number of communities with
some of the highest overall CalEnviroScreen scores indicative of disadvantaged communities
“burdened by multiple sources of pollution and with population characteristics that make them
more sensitive to pollution.”?’ In particular, a sampling of census tracts from the Bakersfield
area, below, illustrates the strong overlap between environmental injustice, air quality, and oil
and gas drilling in California, including downtown Bakersfield tracts with both overall scores
and asthma scores as high as the 99th percentile:?!

Figure 4: CalEnviroScreen Map, Downtown Bakersfield

18 For the 2008 and 2015 8-hour ozone NAAQS, South Coast Air Basin, Riverside County / Coachella Valley, San
Joaquin Valley Air Basin, Sacramento Metropolitan, and Ventura County were rated either “serious,” “severe,” or
“extreme.” EPA, TSD for EPA’s Rulemaking for the California State Implementation Plan at 1-2 (April 2022).

19 See 40 C.F.R. § 81.305.

20 See, e.g., Cal. EPA, Final Designation of Disadvantaged Communities Pursuant to Senate Bill 535 at 15, Figure 2
(May 2022) (map of disadvantaged communities in the Los Angeles Region), https://calepa.ca.gov/wp-
content/uploads/sites/6/2022/05/Updated-Disadvantaged-Communities-Designation-DAC-May-2022-Eng.a.hp_-
1.pdf. See also id. at 19, Figure 6 (map of disadvantaged communities in the San Joaquin Valley); California
Department of Public Health Environmental Health Investigations Branch, California Asthma Dashboard
(discussing asthma rates by county),
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CPE/Pages/CaliforniaBreathingCountyAsthmaProfile.

aspx (accessed May 31, 2024).

2! See, e.g., CalEnviroScreen 4.0 at Census Tract 6029002000 (99 overall, 95 asthma), 6029001902 (92 overall, 97
asthma), 6029001600 (95 overall, 99 asthma), 6029001500 (95 overall, 94 asthma), 6029001300 (93 overall, 97
asthma), 6029002700 (91 overall, 97 asthma), 6029002600 (95 overall, 91 asthma). Available at
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428¢6184203/page/CalEnviroScreen-4_0/
(accessed June 3, 2024).



https://calepa.ca.gov/wp-content/uploads/sites/6/2022/05/Updated-Disadvantaged-Communities-Designation-DAC-May-2022-Eng.a.hp_-1.pdf
https://calepa.ca.gov/wp-content/uploads/sites/6/2022/05/Updated-Disadvantaged-Communities-Designation-DAC-May-2022-Eng.a.hp_-1.pdf
https://calepa.ca.gov/wp-content/uploads/sites/6/2022/05/Updated-Disadvantaged-Communities-Designation-DAC-May-2022-Eng.a.hp_-1.pdf
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CPE/Pages/CaliforniaBreathingCountyAsthmaProfile.aspx
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHIB/CPE/Pages/CaliforniaBreathingCountyAsthmaProfile.aspx
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/CalEnviroScreen-4_0/
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Similarly, the South Coast Air Basin is classified as being in “Extreme” nonattainment for the
2008 and 2015 8-hour ozone NAAQS.?? A sampling of census tracts from the heavily drilled
Wilmington area of Los Angeles area, depicted on the maps below, once again confirms the
linkage between oil and gas production, air pollution, and environmental injustice, including
overall scores as high as the 99th percentile and asthma scores in the 80s.%*
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Frontline communities live with oil and gas wells in their neighborhoods. California has no

statewide setback to separate oil wells from homes, schools, or other sensitive receptors.?* As a

result, Californians are acutely aware of the links between oil and gas wells and their health. The

recent discovery of fugitive emissions from dozens of leaking idle wells in Kern County

provided a stark example of the dangers of living close to idle wells. These wells were found

leaking high concentrations of methane, some at levels high enough to be explosive.?

22 EPA, TSD for EPA’s Rulemaking for the California State Implementation Plan at 1.

2 See, e.g., CalEnviroScreen 4.0 at Census Tract 6037294302 (91 overall, 82 asthma), 6037294900 (96 overall, 81
asthma), 6037294810 (91 overall, 83 asthma), 6037294820 (95 overall, 83 asthma), 6037294830 (98 overall, 83
asthma), 6037294701 (99 overall, 83 asthma), 6037294620 (91 overall, 83 asthma), 6037294120 (97 overall, 83
asthma).

24 The California legislature enacted a statewide setback of 3,200 feet between oil and gas wells and sensitive
receptors like homes and schools in recognition of the “direct health impacts from proximity to oil extraction,”
which “disproportionately impact[] Black, indigenous, and people of color in California,” S.B. 1137, § 1, 2022 Leg.,
Reg. Sess. (Cal. 2022), but the legislation is currently on hold pending the outcome of an industry-funded
referendum on the November 2024 ballot, Jim Newton, In 2024, who will California voters believe more: Oil
companies or Jane Fonda?, Cal Matters, Dec. 21, 2023, https://calmatters.org/commentary/2023/12/voter-
referendum-jane-fonda-oil/.

25 Janet Wilson, 21 Oil Wells Now Found Leaking Methane Near California Homes, Desert Sun, June 2, 2022,
https://www.desertsun.com/story/news/environment/2022/06/02/number-oil-wells-leaking-methane-near-
californiahomes-climbs-21/7484046001/. See also Inspectors Find 14th Oil Well Leaking Methane in Bakersfield
Residential Area, Bakersfield Californian, May 31, 2022, https://www.bakersfield.com/news/inspectors-find-14th-

oil-well-leaking-methane-in-bakersfield-residentialarea/article 76b33f18-¢127-11ec-98ae-cbb404e¢66185.html.



https://calmatters.org/commentary/2023/12/voter-referendum-jane-fonda-oil/
https://calmatters.org/commentary/2023/12/voter-referendum-jane-fonda-oil/
https://www.desertsun.com/story/news/environment/2022/06/02/number-oil-wells-leaking-methane-near-californiahomes-climbs-21/7484046001/
https://www.desertsun.com/story/news/environment/2022/06/02/number-oil-wells-leaking-methane-near-californiahomes-climbs-21/7484046001/
https://www.bakersfield.com/news/inspectors-find-14th-oil-well-leaking-methane-in-bakersfield-residentialarea/article_76b33f18-e127-11ec-98ae-cbb404e66185.html
https://www.bakersfield.com/news/inspectors-find-14th-oil-well-leaking-methane-in-bakersfield-residentialarea/article_76b33f18-e127-11ec-98ae-cbb404e66185.html
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EPA admits that it did not conduct an environmental justice analysis for this rulemaking.2®
Eschewing such an analysis is inconsistent with Executive Order 12898, which directs agencies,
to the extent practical and appropriate, to “use [environmental justice-related] information to
determine whether their programs, policies, and activities have disproportionately high and
adverse human health or environmental effects on minority populations and low-income
populations.”?’

While EPA maintains that “the CAA and applicable implementing regulations neither prohibit
nor require” an environmental justice review in the present context,® EPA also admits that
RACT must be based on case-specific evaluations of circumstances in particular jurisdictions
and information submitted by members of the public.?’ Likewise, EPA insists that costs are a
relevant concern in determining what does or does not qualify as RACT.

As Californians living and working on the frontlines of oil production suffer astronomical public
health costs (discussed further infra), environmental justice is directly relevant here as a case-
and jurisdiction-specific factor illustrating why RACT is necessary. RACT-related reductions in
VOC emissions would results in major improvements to the health and wellbeing of Californians
living closest to oil wells, including cost savings due to fewer missed days of work, fewer visits
to emergency rooms for asthma attacks, and reductions in premature mortality. It is essential that
EPA acts with this big picture in mind when making decisions about RACT, rather than
dismissing technologically superior options due to concerns about costs to industry.

Given oil and gas activity’s disproportionate harm to environmental justice communities, the
exemptions allowing wells located in these communities to evade pollution control requirements
under the Clean Air Act will have disproportionate impacts on the same communities that have
historically suffered from oil and gas production. As such, EPA must, at minimum, provide a
thorough analysis of the disproportionate impacts on California’s frontline communities under
the proposed SIP.

IL. EPA must revise its guidelines to include RACT protections to reduce VOC
emissions from all low production wells, including idle wells.

The Clean Air Act requires implementation of reasonably available control technology (RACT)
in state implementation plans for states like California with ozone nonattainment areas classified
as Moderate or above.>! EPA has made clear that “all sources contributing to the nonattainment
situation are required to implement restrictive available control measures even if it requires

26 89 Fed. Reg. at 36737.

27 Executive Order 12898 (Clinton) 59 Fed. Reg. 7629 (Feb. 16, 1994) 3-302(a).

28 89 Fed. Reg. at 36737.

2 EPA Memorandum from Anna Marie Wood, Director of Air Quality Policy Division, to Regional Air Division
Directors, Implementing Reasonably Available Control Technology Requirements for Sources Covered by the 2016
Control Techniques Guidelines for the Oil and Natural Gas Industry at 2 (Oct. 20, 2016) (hereafter Wood Memo),
https://www.epa.gov/sites/default/files/2016-
10/documents/implementing_reasonably_available control technology requirements_for sources_covered by_the
_2016_control_techniques_guidelines for the oil and natural gas industry.pdf.

30 See Oil and Gas CTG at 1-1 (defining RACT as including economic feasibility).

3T CAA § 182(b)(2), 42 U.S.C. § 7511a(b)(2).



https://www.epa.gov/sites/default/files/2016-10/documents/implementing_reasonably_available_control_technology_requirements_for_sources_covered_by_the_2016_control_techniques_guidelines_for_the_oil_and_natural_gas_industry.pdf
https://www.epa.gov/sites/default/files/2016-10/documents/implementing_reasonably_available_control_technology_requirements_for_sources_covered_by_the_2016_control_techniques_guidelines_for_the_oil_and_natural_gas_industry.pdf
https://www.epa.gov/sites/default/files/2016-10/documents/implementing_reasonably_available_control_technology_requirements_for_sources_covered_by_the_2016_control_techniques_guidelines_for_the_oil_and_natural_gas_industry.pdf
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significant sacrifice.”*> EPA has long maintained that “RACT should represent the toughest
controls considering technological and economic feasibility that can be applied to a specific
situation” and that “[a]nything less than this is by definition less than RACT.”** While
California’s SIP applies RACT requirements at light-oil, low production wells, it exempts
significant volumes of oil and gas emissions by failing to apply RACT requirements at heavy-oil,
low production wells.

Additionally, EPA erroneously considers low production wells, including idle wells, outside the
scope of the instant rulemaking,** meaning that a huge additional volume of emissions could
evade RACT requirements in other oil-producing states with nonattainment areas. In reality, low-
producing and idle wells represent a category of sources that are covered by the 2016 Oil and
Gas CTG, and the VOC emissions from this category are substantial. “Rules affecting major
sources in nonattainment areas generally cannot exempt activities subject to relevant CTGs or other
presumptive RACT...”3* Accordingly, EPA improperly failed to consider emissions from low
production wells when determining that RACT is unnecessary at active heavy-oil wells, and
failed altogether to consider the need for RACT at light-oil low production wells, and EPA's
resulting proposal to uphold California’s air regulations is fatally flawed. Furthermore, EPA’s
proposal to approve California’s ozone SIP is not “based on a consideration of the relevant
factors” as required by the Administrative Procedure Act.>

A. Fugitive emissions from idle and marginally producing wells fall within the
category of sources covered by the 2016 Oil and Gas CTG.

EPA’s guidelines would exempt the vast majority of California’s oil and gas wells from RACT
requirements under its carveout for wells that produce less than 15 barrels of oil equivalent per
day. While California’s rules provide coverage for light-oil, low-production and idle wells, it is
important for EPA to revise the Oil and Gas CTG to ensure that RACT applies to all low
production and idle wells in all oil-producing states with moderate or worse ozone
nonattainment.

The Clean Air Act requires RACT protections for all low production wells, including California’s
40,000 idle wells.>” RACT applies to “[e]ach category of VOC sources in the area covered by a
[control techniques guideline (CTG)] document.”® Fugitive emissions from idle wells are a
“category” of VOC sources “covered by” EPA’s 2016 CTG “for the Oil and Natural Gas
Industry” (Oil and Gas CTG).* Accordingly, EPA’s position that RACT is only necessary for oil

32 Memorandum from Roger Strelow, Assistant Administrator for Air and Waste Management at U.S Env’t Prot.
Agency, to Regional Administrators, Regions I - X, at 5 (Dec. 9, 1976) (hereafter Strelow Memo),
https://www3.epa.gov/ttn/naaqs/agmguide/collection/cp2/19761209 _strelow_ract.pdf.

3 1d. at 3.

3487 Fed. Reg. at 59317.

35 EPA, Little Bluebook at 3.

36 State of Mich. v. Thomas, 805 F.2d 176, 181-82 (6th Cir. 1986).

37 EPA defines “low production wells” as wells “where the average combined oil and natural gas production is less
than 15 barrels of oil equivalent (boe) per day averaged over the first 30 days of production,” which necessarily
includes idle wells that produce 0 boe per day. 81 Fed. Reg. 35824, 35856 (June 3, 2016).

38 CAA § 182(b)(2)(A), 42 U.S.C. § 7511a(b)(2)(A).

39 See generally Oil and Gas CTG, supra.
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wells that produce more than 15 boe per day is inconsistent with the Clean Air Act. Any SIP or
federal implementation plan approvals on this basis would be arbitrary, capricious, and an abuse
of discretion.

EPA’s Oil and Gas CTG “covers select sources of VOC emissions in the onshore production and
processing segments of the oil and natural gas industry,” specifically including ‘“fugitive
emissions.”*” In particular, the Oil and Gas CTG applies to “existing sources of VOC emissions,”
including emissions covered by new source performance standards (NSPS) “establish[ing]*! VOC
emission standards for certain new and modified sources in the oil and gas industry.”** As one
example, the Oil and Gas CTG cites a 2016 rule finalizing VOC standards “for several emission
sources not previously covered by the NSPS,” including “fugitive emissions from well sites and
compressor stations.” This fugitive emissions rule explicitly covers fugitive emissions from low-
producing and idle wells.*

In the final rule setting NSPS for fugitive emissions from well sites, EPA discussed its initial
proposal to exclude low production oil and gas wells from fugitive emissions monitoring and
repair requirements, and its decision to reverse course based on the following:

Based on the data from DrillingInfo, 30 percent of natural gas wells are low production
wells, and 43 percent of all oil wells are low production wells...[T]his type of well...is
typically unmanned and not visited as often as other well sites that would allow fugitive
emissions to go undetected...[T]The potential emissions from these well sites could be as
significant as the emissions from non-low production well sites because the type of
equipment and the well pressures are more than likely the same.**

As a result, and based “in particular, [on] the large number of low production wells and the
similarities between well sites with production greater than 15 boe per day and low production
well sites in terms of the components that could leak and the associated emissions,” EPA stated
that “we are not exempting low production well sites from the fugitive emissions monitoring
program. Therefore, the collection of fugitive emissions components at a// new, modified or
reconstructed well sites is an affected facility and must meet the requirements of the fugitive
emissions monitoring program.”#’

40 Oil and Gas CTG at 3-5.

4 Id. at 2-4.

42 Id. at 2-1 (citing 81 Fed. Reg. 35824 (June 3, 2016)).

43 See 81 Fed. Reg. 35824, 35827 (June 3, 2016) (“The final fugitive standards apply to low production wells.”).

4 Id. at 35856. Notably, while EPA temporarily reversed its position on low-production wells in a 2020 technical
rule on cost-effectiveness grounds and based on an assumption that low production wells emit lower amounts of
pollution, a 2021 proposed rule that recently became final admitted that both of these rationale were without basis
and reinstated the 2016 NSPS policy on low production wells. 86 Fed. Reg. 63110, 63158-59 (Nov. 15, 2021); 89
Fed. Reg. 16820, 16989-90 (Mar. 8, 2024).

4581 Fed. Reg. at 35827 (emphasis added). See also 40 C.F.R. § 60.5397a (requiring VOC emissions reductions
such as monitoring, repair, and recordkeeping requirements at “affected facilities”); 40 C.F.R. § 60.5365a(i)
(generally defining “an affected facility” to include “the collection of fugitive emissions components at a well site”);
40 C.F.R. § 60.5430a (defining the “[c]rude oil and natural gas source category” as “[c]rude oil production, which
includes the well” and “[n]atural gas production, processing, transmission, and storage, which include the well...”)

8
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Since fugitive emissions from low production oil and gas rules represent an existing source of
VOC emissions from the oil and gas industry with established NSPS in place, such emissions
represent a “category” that is “covered by’ the Oil and Gas CTG for purposes of section 182(b) of
the Clean Air Act, meaning that California and other moderate+ ozone non-attainment states must
impose RACT requirements to address this source of emissions.*® Moreover, EPA fails to provide
a justification for exempting low-production and idle wells given its own assessment that “the
potential emissions from these well sites could be as significant as the emissions from non-low
production well sites because the type of equipment and the well pressures are more than likely
the same.”*’

Based on the above, while the Oil and Gas CTG attempts to carve out low production wells from
the scope of coverage,*® the effect is simply to make a recommendation that RACT is unnecessary
for this covered category of emissions, the same way the CTG makes a recommendation that
RACT is unnecessary for active wells that produce heavy oil, as discussed further infra. Moreover,
the CTG itself “encourage[s] air agencies to consider site-specific data from [wells producing
under 15 barrels per day] in their RACT analyses.”* The proposed SIP does not make any such
consideration nor does it require local air districts to do so.

EPA has never disputed that fugitive emissions from active wells fall within the scope of the Oil
and Gas CTG—equally so do fugitive emissions from low production wells. California must
continue imposing RACT for both emissions categories,’® and EPA must revise the Oil and Gas
CTG to make clear that coverage for low production wells is part of the federal minimum standards
expected for compliance with the Clean Air Act’s RACT requirements. Likewise, EPA must
provide a substantive response to our comments about low production and idle wells consistent

46 While there is an exception in the regulations for sites that “only contain[] one or more wellheads,” 40 C.F.R. §
60.5365a(i)(2), it is important to note that wells producing any volume of oil or gas, even amounts less than 15 boe,
would necessarily have production-related components onsite, and many idle wells (defined in California as being
out of production for 24 consecutive months, Cal. Pub. Res. Code, § 3008(d)) should still have production-related
components onsite because the entire premise of leaving a well idle rather than plugging and abandoning it is the
potential to return it to active production. See Cal. Pub. Res. Code, § 3206.1(a)(4) (allowing an operator to
demonstrate that a well is “idle” and not “deserted” by providing “an engineering analysis demonstrating...that it is
viable to return the idle well to operation in the future”).

4781 Fed. Reg. at 35856; see also 86 Fed. Reg. at 63159 (“[D]ue to the wide variation in well characteristics, types
of oil and gas products and production levels, gas composition, and types of equipment at well sites, there is
considerable uncertainty regarding the relationship between the fugitive emissions and production levels.
Accordingly, the EPA no longer believes that production levels provide an appropriate threshold for any exemption
from fugitive monitoring.”).

48 See Oil and Gas CTG at 9-1 (“For purposes of this CTG, the emissions and programs to control emissions
discussed herein would apply to the collection of fugitive emissions components at well sites with an average
production of greater than 15 barrel equivalents per well per day,” and “[f]or the purposes of this CTG, fugitive
emission reduction recommendations would not apply to well sites that only contain wellheads”).

¥ CTG at 9-38.

0 As a factual matter, CARB’s Leak Detection and Repair standards do generally apply to fugitive emissions from
light-oil idle wells. See Cal. Code Regs., tit. 17, §§ 95666, 95669(a), (c)(2) (making CARB’s leak detection
requirements applicable to “owners and operators of equipment and components associated with . . . crude oil or
natural gas production” “regardless of emissions level or well status,” except for components “used exclusively for”
heavy oil). Nevertheless, it is important for EPA to clarify as a matter of federal law that RACT is mandatory for
fugitive emissions of VOCs from a/l oil wells.
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with EPA’s obligations under the Clean Air Act and Administrative Procedure Act,’' rather than
dismissing such comments offthand.>?

B. RACT for idle and marginally producing wells is necessary due to the scope
of the emissions problem from idle and marginally producing wells.

1. Low producing and idle wells represents a huge source of statewide
VOC emissions.

According to CalGEM’s online database, California currently has around 40,000 idle wells,
which comprise 39 percent of all the unplugged wells in the state.>* By one estimate, two-thirds
of those idle wells are leaking methane.>* In 2020, researchers identified a combined total of
69,425 idle wells and economically marginal wells, 2,975 wells at high risk of becoming orphans
in the near future, and 2,565 wells that were likely orphans, meaning there is no owner or
operator for those wells.>® The researchers defined “marginal” wells as those producing less than
5 barrels per day.* California currently has 65,019 unplugged oil and gas wells, with 59,772
(91.9%) of those qualifying as idle or producing less than an average of 15 barrels per day.>’

Unplugged wells can be “super-emitting” sources of methane,>® which EPA recognizes as a
proxy for VOC emissions.’” An estimated 30 million tons of methane spewed from one such idle

51 See Allied Local & Reg’l Mfis. Caucus v. EPA, 215 F.3d 61, 80 (D.C. Cir. 2000) (“For an agency’s decisionmaking
to be rational, it must respond to significant points raised during the public comment period.”).

52 In responding to our June 13, 2022 comments discussing the problem of methane and VOC leaks from idle wells
in California in relation to the heavy-oil exemption, EPA acknowledged that ’leaking wells might implicate the
RACT requirement” for non-idle wells but failed to address the merits of our complaint regarding the lack of RACT
for idle wells, on the incorrect basis that “commenters’ concerns regarding idle wells relate to emissions from
sources not covered by the CTG . . . and are therefore beyond the scope of this rulemaking.” Compare Letter from
Hollin Kretzmann, supra, with 87 Fed. Reg. at 59317.

33 CalGEM Data Dashboard, https://www.conservation.ca.gov/calgem/Online_Data/Pages/WellSTAR-Data-
Dashboard.aspx (accessed May 28, 2024); Letter from Kyle Ferrar, Western Program Director, FracTracker Alliance
Re: Expert Witness Comments on Scope of U.S. EPA State Implementation Plan of RACT Requirements for Oil and
Gas Sites at 2 (June 3, 2024).

> Lebel, E. et al., Methane Emissions from Abandoned Oil and Gas Wells in California, Environmental Science and
Technology, 54, 14617-14262 (2020).

35 J. Boomhower et al., Orphan Wells in California: An Initial Assessment of the State’s Potential Liabilities to Plug
and Decommission Orphan Oil and Gas Wells, California Council on Science and Technology at 16 (2020),
https://ccst.us/wp-content/uploads/CCST-Orphan-Wells-in-California-An-Initial-Assessment.pdf.

6 Id. at 16.

57 Letter from Kyle Ferrar at 3.

8 M. Kang et al., Identification and characterization of high methane-emitting abandoned oil and gas wells,
Proceedings of the National Academy of Sciences (2016), https://www.pnas.org/content/pnas/113/48/13636.full.pdf;
J. Sullivan, Abandoned wells can be ‘super- emitters’ of greenhouse gas, Princeton University Office of
Engineering, Dec. 9, 2014, https://www.princeton.edu/news/2014/12/09/abandoned-wells-can-be-super-
emittersgreenhouse-gas.

59 See 87 Fed. Reg. at 59317 (“With respect to the commenters’ concerns regarding leaking wells, the EPA agrees
that if wells are leaking methane, they are likely to also leak VOCs.”)
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well in California.®® This would equate to 8.34 tons of VOCs from a single well.®! Countless
other idle and deserted wells may also be leaking significant quantities of methane.

Inspections conducted by CalGEM and community watchdogs over the past two years further
demonstrate wells in frontline communities pose a nuisance to nearby residents. These
inspections exposed the “widespread” leaking of methane and other air pollutants from dozens of
oil and gas wells and infrastructure in the Bakersfield, Arvin-Lamont, Los Angeles, and Ventura
areas, including many leaks from idle wells and some wells leaking methane at explosive
levels.®

Given these high leakage rates and known instances of super-emitter wells, EPA’s Oil and Gas
CTG does not adequately explain why low-producing and idle wells should be exempt from
RACT requirements.

2. VOC:s from low producing and idle wells are particularly dangerous
to frontline communities.

Most wells located within 3,200 feet of communities in California “produce very low volumes of
oil and already have high counts of idle wells,” including “28% idle in Wilmington, 25% in
Inglewood, and 56% in Long Beach.”% It would be wrong for EPA to allow operators to use
idling to avoid incremental expense associated with RACT inspections of these wells, when
doing so shifts those costs to the health of frontline communities and, ultimately, the pockets of
all Californians.

An extensive and still growing body of toxicological and epidemiological studies confirms the
link between proximity to oil production and adverse health outcomes. Based on its review of
these studies, the California Oil and Gas Public Health Rulemaking Scientific Advisory Panel
convened by CalGEM concluded with a “high level of certainty” that (1) “health-damaging air
pollutants, including criteria air pollutants and toxic air contaminants, are more concentrated near
[oil and gas drilling] activities compared to further away,” and (2) serious harm to the public is
occurring within 1 kilometer (3,200 feet) of oil activities, particularly adverse birth and

0 M. Frazier, Gas Companies Are Abandoning Their Wells, Leaving Them to Leak Methane Forever, Bloomberg,
Sept. 17, 2020, https://www.bloomberg.com/news/features/2020-09-17/abandoned-gas-wells-are-left-to-spew-
methane-for-eternity.

6 EPA uses a VOC:Methane ratio of 0.278 in the 2016 Oil and Gas CTG. CTG at 5-7.

62 See, e.g., John Cox, State Finds 27 Oil Wells Leaking Methane in Arvin-Lamont Area, Bakersfield Californian,
June 1, 2023, https://www.bakersfield.com/news/state-finds-27-oil-wells-leaking-methane-in-arvin-lamont-
area/article 52120332-00da-11ee-b466-83¢7{8b280c5.html; Kyle Ferrar, FracTracker Finds Widespread
Hydrocarbon Emissions from Active and Idle Oil and Gas Wells and Infrastructure in California, FracTracker
Alliance, Aug. 22, 2022, https://www.fractracker.org/2022/08/fractracker-finds-widespread-hydrocarbon-emissions-
from-active-idle-oil-and-gas-wells-and-infrastructure-in-california/; CalGEM, Well Inspections and Repair Updates
(last updated May 17, 2023), https://www.conservation.ca.gov/well-inspections-repair-
updates#:%7E:text=July%2019%2C%202022,al1%20leaks%20are%20properly%20fixed. &text=A11%20six%20well
$%20previously%20found%20t0%20be%20leaking%20methane%20are%20repaired..-
Post%2Drepair%20inspections.

83 Kyle Ferrar, People and Production: Reducing Risk in California Extraction, FracTracker Alliance, Dec. 17, 2020,
https://www.fractracker.org/2020/12/people-and-production/.
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respiratory outcomes.®* The Panel also found that such harm will remain ongoing until a full
phaseout of neighborhood drilling.%®

Indeed, CalGEM issued a Finding of Emergency in December 2022 acknowledging the direct
and significant health impacts associated with proximity to oil production at distances less than
3,200 feet.®® The agency’s emergency finding closely tracks the California Legislature’s earlier
findings that there are “direct health impacts from proximity to oil extraction,” with such
negative impacts “disproportionately” experienced by “Black, indigenous, and people of color . .
. who are most likely to live in close proximity to oil extraction activities and who are the most
vulnerable to the negative impacts of climate change.”®” Based on these concerns, CalGEM
found that urgent action was “necessary for immediate preservation of the public peace, health,
safety, or general welfare.”%®

More recently, empirical modeling performed by researchers at the University of California
Santa Barbara and published in a peer-reviewed study has confirmed earlier research that a
greater distance of separation from oil and gas wells results in fewer deaths due to reduced air
pollution, particularly in “disadvantaged communities.”®

Thus, the proposed SIP’s exemption for low-producing wells is likely to lead to disproportionate
health and environmental impacts on communities already overburdened by pollution. EPA
should reject the SIP, but at minimum, evaluate the SIP’s environmental justice consequences of
the low-producing and idle well exemption, as discussed above.

C. Absent RACT, extended VOC leaks are likely at low producing and idle well
sites.

EPA repeatedly expressed concern over the potential for active production, light-oil wells to leak
VOC:s over extended periods of time in connection with its initial partial disapproval of CARB’s
rules. That same rationale applies equally to low producing and idle wells, whether they involve

light oil or heavy oil.

For example, EPA initially disapproved of subsections 95668(c)(4)(F) and 95668(d)(9) of the
CARB Oil and Gas Methane Rule because they “potentially allowed a leak to go unrepaired for
an additional year after being identified,” whereas “the 2016 Oil and Gas CTG does not allow for

%4 Letter from Cal. Oil and Gas Public Health Rulemaking Scientific Advisory Panel, Response to CalGEM
Questions at 1-11 (Oct. 1, 2021), https://www.conservation.ca.gov/calgem/Documents/public-
health/Public%20Health%20Panel%20Responses FINAL%20ADA .pdf.

% Id. at 12-14.

% CalGEM, SB 1137 First Emergency Implementation Reguls.: Notice of Proposed Emergency Rulemaking Action
at 2-3 (Dec. 19, 2022),
https://www.conservation.ca.gov/calgem/Documents/SB%201137%20%20Emergency%20Regulations%20-
%20Rulemaking%?20Notice.pdf.

7 Id. at 3 (quoting S.B. 1137, § 1, 2022 Leg., Reg. Sess. (Cal. 2022)).

8 Jd. at 2.

% Ranjit Deshmukh et al., Equitable Low-Carbon Transition Pathways for California’s Oil Extraction, 8 Nature
Energy 597, 600, 603 (2023), https://doi.org/10.1038/s41560-023-01259-y.
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this extended timeline.”’® But failure to apply RACT inspection requirements to components
used at low producing and idle well site could have an even worse effect—allowing leaks to
continue indefinitely.

Similarly, EPA initially disapproved of Subsections 95668(c)(3)(D)(1)(a), (c)(4)(D)(1)(a),
(d)(6)(A)(1) and subsections 95669(h)(4)(A)(1) and (1)(5)(A)(1) of the CARB Oil and Gas
Methane Rule, for “provid[ing] an open-ended and potentially indefinite period during which a
leak could remain unrepaired.”’! Again, the same rationale applies to exempting low producing
and idle wells from inspections.

As a third example, EPA initially disapproved of Subsection 95669(i)(1) of the CARB Oil and
Gas Methane Rule, which required leaks of 1,000-9,999 ppm to be repaired within 14 days,
compared to the Oil and Gas CTG’s recommendation that operators attempt repairs within 5 days
of the detected leak.”? Plenty of wells in California are leaking at higher levels for longer time
periods due to the low production exemption, and go undetected but for community science.”

D. EPA has offered no rationale for excluding low-producing and idle light-oil
wells from RACT.

As discussed above, idle and marginally producing wells are a significant source of VOC
emissions,’* yet EPA has erroneously interpreted low production wells as falling outside the
scope of the instant rulemaking. Accordingly, EPA has made no attempt to analyze whether an
exemption for idle wells would be justified for any reason, such as inspections with optical gas
imaging failing to “expedite attainment.”” Indeed, such a claim would be unsupportable in light
of EPA’s own admission that OGI monitoring programs have an effectiveness rate of “40 to 99
percent” emissions reductions.’® Likewise, EPA has made no claim and offered no evidence that
inspections at low production and idle light-oil wells would be economically infeasible, to the
extent economic feasibility is a permissible limitation (see below). As a result, EPA’s failure to
require RACT for low producing and idle wells is wholly unsupported. Finalizing the proposed
rule in this respect would be arbitrary, capricious, and an abuse of discretion.”’

7089 Fed. Reg. at 36732.

Id.

2 Id. at 36733.

3 Wilson, supra.

4 See also Oil and Gas CTG at 9-19 (“[F]Jugitive emissions from components are a significant source of VOC
emissions from well sites and gathering and boosting stations.”).

75 See Natural Resources Defense Council v. E.PA., 571 F.3d 1245, 1252 (D.C.Cir. 2009) (stating that “EPA ha[s]
discretion to conclude that a measure was not ‘reasonably available’ if it would not expedite attainment”).

76 Oil and Gas CTG at 9-20.

77 See Motor Vehicle Mfrs. Ass’n v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983) (stating that agency
action is arbitrary and capricious if the agency “entirely failed to consider an important aspect of the problem”);
Sierra Club v. United States EPA (3d Cir. 2020) 972 F.3d 290, 305 (“While we defer to the agency's expertise, the
agency's decisions must nevertheless be rational and supported by record evidence™).
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II1. California’s SIP is legally deficient because it fails to apply RACT requirements to
VOCs emitted from wells producing heavy oil.

California’s proposed SIP fails to meet Clean Air Act requirements because it exempts wells
producing heavy oil from RACT requirements. Any well producing oil with an API gravity of 20
degrees or less would be exempt from the leak detection requirements under the SIP.”® Because a
large proportion of production in California would qualify as heavy oil, the exemption leaves
substantial VOC emissions unaddressed. Moreover, while the exemption appears as a
recommendation in the Oil and Gas CTG, this document is mere guidance and EPA admits that it
is states’ duty to conduct a case-by-case analysis to determine when, as here, the federal guidance
does not go far enough toward achieving RACT.”

A. VOC:s from heavy oil are a huge source of ozone-causing emissions in
California.

Heavy oil makes up the vast majority of production in California. In 2018, 68% of California’s
crude oil production was heavy.%® According to CalGEM production data, 74% of the state’s
production over the last three years has been crude with API gravity less than 20 degrees.®' And
of the 65,019 unplugged oil and gas production wells in the state, 51,743 (79.6%) reported
production of oil with an average API gravity value of less than 20 degrees, based on a ten-year
average of oil API values.

The most recent figures from the U.S. Energy Information Administration showed that 91% of
California’s oil production in February of 2024 came from oil with an API gravity of 30 degrees
or lower.®* A 2009 report quotes Chevron as stating that “‘[h]eavy oil makes up approximately
80 percent of the crude oil production in the California fields.””%* Similarly, a 2017 report from
the Center for Biological Diversity found that “three-quarters of the state’s current oil production
is composed of very dirty crude that rivals Canada’s tar sands crude and diluted bitumen in terms
of its lifecycle greenhouse gas emissions and climate impacts.”3> This report also found that
“[n]early two-thirds of remaining oil reserves in 18 of the largest oil fields in the San Joaquin and

7817 Cal. Code Regs., § 95669(c)(2).

7 Wood Memo at 2.

80 California Energy Commission, Petroleum Watch (Feb. 2020), https://www.energy.ca.gov/sites/default/files/2020-
02/2020-02_Petroleum Watch ADA_0.pdf

81 Letter from Kyle Ferrar at 2.

82 1d.

8 U.S. Energy Information Administration, Petroleum & Other Liquids: Crude Oil and Lease Condensate
Production by API Gravity (Released April 30, 2024),

8 Communities for a Better Environment (CBE), The Increasing Burden of Oil Refineries and Fossil Fuels in
Wilmington, California and How to Clean them Up! at 28 (2009), https://www.cbecal.org/wp-
content/uploads/2012/05/wilmington_refineries_report.pdf?fbclid=IwZXhO0bgNhZWOCMTAAAR 1yssXK7gUeL 6k
JWxV39HEhroqOn2cKqYsleyQfpXm53fqWzy4L fiL Ne68 aem_AdnFoe9mfJI2xzBwTabZsPHKZ3bVtwy76uJFV
wiPMDgo6gAa44TSOSNEZhIiQFp3MUvWO9I6sa63tZzh09Udsunl g.

8 Shaye Wolf, PhD & Kassie Siegel, Oil Stain: How Dirty Crude Undercuts California’s Climate Progress, Center
for Biological Diversity (Nov. 2017),
https://www.biologicaldiversity.org/programs/climate law_institute/energy _and_global warming/pdfs/Oil_Stain.pdf
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Los Angeles Basins are also very dirty, totaling 6.1 billion barrels of particularly climate-
damaging crude.”%¢

Collectively, these estimates consistently show that the majority of oil production in California is
heavy and that a loophole exempting heavy oil from RACT would swallow the rule, greatly
reducing the efficacy of the SIP for VOCs. Not only is the majority of crude oil heavy;, it
accounts for a greater portion of extraction each year.?’

According to a 2017 International Energy Agency survey, 96.5% of thermal enhanced oil
recovery in the United States is performed in California.®® In 2020, Kern County's Midway-
Sunset oilfield produced more than 20 million barrels of 0il.* Oil from this field is heavy crude.
Chevron markets oil from Midway Sunset “at 13° API gravity and USGS records indicate
gravities below 11° APL.”?° Midway-Sunset is California’s most productive field, despite its oils
“grow[ing] heavier and more complex as it has aged, while air quality in the surrounding region
constitutes the worst in the nation.””! Midway Sunset “has [barrel-for-barrel] greenhouse gas
(GHG) emissions that rival Canadian oil sands.”®

California’s second largest oilfield by volume is South Belridge in Kern County. It produced 18.4
million barrels of oil in 2020.%* This oil is also heavy crude: “Crude from California’s South
Belridge field, north of Midway-Sunset, ha[d] an average API gravity of 15 degrees.””* Kern
County’s Kern River and Cymric oil fields, produced 16.3 and 11.6 million barrels, respectively,
in 2020. Each of these fields similarly require energy-intensive enhanced oil recovery to extract
the heavy oil in the formations. Another large oilfield, Wilmington in Los Angeles County,
produced 10.2 million barrels in 2020.%° The Wilmington oilfield production relies heavily on
waterflooding to extract the 0il.”® The Oil and Gas CTG estimated that the Los Angeles basin has
the highest concentration of new wells per site, with the San Joaquin basin sixth on the list, and
the Ventura Basin ranked at eleventh.®’

8 Id.

87 J. Fleming, Killer Crude: How California Produces Some of the Dirtiest, Most Dangerous Oil in the World,
Center for Biological Diversity (June 2021),
https://www.biologicaldiversity.org/programs/climate_law_institute/pdfs/June-2021-Killer-Crude-Rpt.pdf

88 California Energy Commission, Petroleum Watch (Dec. 2021), https://www.energy.ca.gov/sites/default/files/2021-
12/2021-12_Petroleum_Watch ADA.pdf.

8 CalGEM, Annual Oil and Gas Report — 2020 (2023), p. 13.

0 Deborah Gordon & Samuel Wojcicki, Drilling Down on Qil: The Case of California’s Complex Midway Sunset
Field, Carnegie Endowment, Mar. 15, 2017, https://carnegicendowment.org/posts/2017/03/drilling-down-on-oil-the-
case-of-californias-complex-midway-sunset-field?lang=en.

N Id.

2 Id.

9 CalGEM, 2020 Annual Report, p. 13.

%4 Judith Lewis Mernit, Why Does Green California Pump the Dirtiest Oil in the U.S.?, Yale Environment 360,
Oct. 19, 2017, https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-
s?fbclid=IwZXh0bgNhZWOCMTAAAROdTBVjnyseUeJpKsneRWk-MgpaD9-_511A-wFPO-

jkpo9u13sjVpk2QNY aem_ AdmbEimNjINPtVIWcaBtBnh0Qq71ujWVq9-gxI8PAshFawny-
m4iWegSHiYPPIF NttawVNptsoHcw36FyrGRmmC.

95 CalGEM 2020 Annual Report, p. 13.

% CalGEM Annual Report 2020, p. 44.

°7 Oil and Gas CTG at 9-8 to -9.
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https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-s?fbclid=IwZXh0bgNhZW0CMTAAAR0dTBVjnyseUeJpKsneRWk-MqpaD9-_51lA-wFP0-jkpo9u13sjVpk2QNY_aem_AdmbEimNjJNPtV9WcaBtBnh0Qq71ujWVq9-qxI8PAshFawny-m4iWegSHiYPPIF_NttawVNptsoHcw36FyrGRmmC
https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-s?fbclid=IwZXh0bgNhZW0CMTAAAR0dTBVjnyseUeJpKsneRWk-MqpaD9-_51lA-wFP0-jkpo9u13sjVpk2QNY_aem_AdmbEimNjJNPtV9WcaBtBnh0Qq71ujWVq9-qxI8PAshFawny-m4iWegSHiYPPIF_NttawVNptsoHcw36FyrGRmmC
https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-s?fbclid=IwZXh0bgNhZW0CMTAAAR0dTBVjnyseUeJpKsneRWk-MqpaD9-_51lA-wFP0-jkpo9u13sjVpk2QNY_aem_AdmbEimNjJNPtV9WcaBtBnh0Qq71ujWVq9-qxI8PAshFawny-m4iWegSHiYPPIF_NttawVNptsoHcw36FyrGRmmC
https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-s?fbclid=IwZXh0bgNhZW0CMTAAAR0dTBVjnyseUeJpKsneRWk-MqpaD9-_51lA-wFP0-jkpo9u13sjVpk2QNY_aem_AdmbEimNjJNPtV9WcaBtBnh0Qq71ujWVq9-qxI8PAshFawny-m4iWegSHiYPPIF_NttawVNptsoHcw36FyrGRmmC
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Heavy oil resources “require more energy and water to produce and refine than lighter oils. They
also contain sulfur and a range of polluting or toxic contaminants, including heavy metals, which
must be removed and disposed of, further increasing costs and environmental impacts.”*® Heavy
oils result in greater greenhouse gas emissions per barrel of oil produced, “especially due to gas-
fired steam generators and the energy-intensive processing required to lighten or break down
heavy oil into forms that can be transported and used.”®® For example, steam-injection produced
heavy oil from the Midway Sunset field emits 725 kg CO2 per barrel, compared to 480 kg CO2
per barrel from “[t]ypical light West Texas oil.”!%

As heavy oil is difficult to access and process, California “extracts, refines, and burns some of
the dirtiest oil on the planet.”!°! For example, “[e]ach steam-injected well in Midway-Sunset
requires the burning of natural gas to produce the necessary steam and lift the oil, which in some
cases comes up freighted with as much as 95 times as much water as crude. Then, at the refining
stage, producers use more natural gas to transform heavy crude into gasoline.”!% As a result,
Midway-Sunset is “only one-and-a-half percent less carbon-intensive than tar sands oil from the
Athabascan forests of Alberta.”!%

“Production of heavy oils...are known to produce secondary organic aerosols (SOAs) that make up
fine particulate pollution (PMz.s),”'% which is tied to increased risk for cancer, diabetes and
various lung and heart problems. A recent study found that production of Albertan oil sands is the
leading source of air pollution in North America, emitting twice as much SOAs as car and truck
exhaust.”!% As VOCs “are important precursors” to SOAs, % the link between SOAs and heavy
oil further confirms that heavy oil is a major source of VOCs.

These extraction operations are a significant source of VOCs. A 2015 air quality monitoring
study from the South Coast AQMD demonstrated that VOC emissions from oil and gas wells are

% E. Allison & B. Mandler, Heavy Oil: Abundant but hard to work with, heavy oil has some specific environmental
impacts, American Geosciences Institute, 2018,
https://www.americangeosciences.org/sites/default/filess AGI PE_HeavyOQOil_web_final.pdf.

9

101 Judith Lewis Mernit, Why Does Green California Pump the Dirtiest Oil in the U.S.?, Yale Environment 360,
Oct. 19, 2017, https://e360.yale.edu/features/why-does-green-california-pump-the-dirtiest-oil-in-the-u-
s?fbclid=IwZXh0bgNhZWOCMTAAAROdTBVjnyseUeJpKsneRWk-MgpaD9-_511A-wFPO-
jkpo9u13sjVpk2QNY aem AdmbEimNjJNPtVIWcaBtBnh0Qq71ujWVq9-gxI8PAshFawny-

m4iWegSHiYPPIF NttawVNptsoHcw36FyrGRmmC.

102 14

103 14

104 1 iggio, J. et al., Oil sands operations as a large source of secondary organic aerosols, Nature 534, 91-94 (2016),
available at https://www.nature.com/articles/nature17646

105 Gordon & Wojcicki, supra (citing John Liggio, et al., Oil sands operations as a large source of secondary
organic aerosols (May 25, 2016), https://www.nature.com/articles/nature 1 7646).

196 Jookjantra, Formation potential and source contribution of secondary organic aerosol from volatile organic
compounds, J. Envtl. Quality, at 1017. See also id. (identifying fuel evaporation and vehicle exhaust as major
sources of VOCs contributing to SOAs), https://acsess.onlinelibrary.wiley.com/doi/epdf/10.1002/jeq2.20381.
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considerably underestimated, and oil and gas wells actually contribute to more than half of the
district’s stationary source VOC emissions. '’

Heavy oil wells are also located close to communities and raise serious environmental justice
concerns. The Wilmington/Carson area of Southern California has “the highest concentration of
refineries in California” including “heavy oil drilling in residential areas.”!'® Many of
California’s heavy oil-producing fields “operate in densely populated areas, meaning that oil
drilling occurs dangerously close to millions of Californians,” including disproportionate drilling
in “communities of color already suffering from severe environmental pollution.”!* Wilmington
oil field contains heavy oil that relies largely on energy-intensive waterflood for extraction.

Many of the leaking wells identified in California over the past two years involved heavy oil,
including heavy-oil wells operated by Sunray Petroleum, Inc in the HoodBloemer lease in the
Morningstar neighborhood of Bakersfield, which community thermographers discovered in the
spring of 2022.1° The investigation of the Sunray wells led to the discovery of 49 additional
leaking wells in the region—all of which “reported average API values of under 20°, and have
therefore avoided detection,” which “is often the issue” in California, due to deteriorating oil and
gas infrastructure at heavy well sites.'!!

B. Absent RACT, widespread and extended VOC leaks are likely at heavy oil
wells.

A SIP that only enforces RACT requirements for a small fraction of wells cannot meet the
requirements of the Clean Air Act, which requires the inclusion of “enforceable emission
limitations, and such other control measures means or techniques ... as may be necessary or
appropriate to provide for attainment of such standard in such area by the applicable attainment
date.”!1?

For the same reasons discussed in Part I, above, the concern EPA demonstrated in its initial
disapproval of portions of CARB’s Oil and Gas Methane Rule applies equally to heavy oil
wells.!!3 Just like light-oil wells, heavy-oil wells have the potential to leak VOCs over extended
periods of time. EPA specifically faulted the previous CARB Oil and Gas Methane Rule because
it “did not capture all storage tanks in the oil and gas sector in the state that are required to meet
RACT, the Rule allowed delay of leak repairs in several sections, and that there were several

197 FluxSense, Using Solar Occultation Flux and other Optical Remote Sensing Methods to measure VOC emissions

from a variety of stationary sources in the South Coast Air Basin at 3, 6 (Sept. 14, 2017),
http://www.aqgmd.gov/docs/default-

source/fenceline_monitroing/project 2/fluxsense_project2 2015 _final_report.pdf?sfvrsn=6.

108 CBE, supra, at 3.

109 CBD, supra, at 1.

10 [ etter from Kyle Ferrar at 3.

g

112 Clean Air Act, § 172(c)(6); 110(a)(2)(A)

113 See 89 Fed. Reg. at 36732-33 (articulating concerns about prior versions of CARB’s rules that allowed leaks to go
undetected and/or unrepaired for unacceptable periods of time).
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exemption in the Rule that reduced the Rule’s stringency with respect to RACT.”!!* The same
concerns EPA raised for storage tanks exemptions applies even more to the vast number of wells
that would be exempt under this SIP.

Failure to apply RACT inspection requirements to components used at heavy oil wells could
allow leaks to continue indefinitely, thereby cancelling out the rationale for the exemption, even
assuming heavy oil wells emit lower amounts of VOCs.!!> Neither the SIP nor the EPA has
provided support that the exemption would not result in significant VOC emissions. On the
contrary, an exemption that applies to heavy oil would effectively release the vast majority of oil
wells from RACT requirements.

IV.EPA Must Revise Its Regulations To Require RACT at Wellhead-Only Sites.

For the same reasons discussed above, EPA’s exemption from RACT for wellhead-only sites is
illogical and inconsistent with the requirements of the Clean Air Act.''® Wellhead-only sites are
still subject to leaks, as such sites still contain at the very least a flanged casing hanger where a
well can be shut-in with a flange seal and cap. The flange seals can fail due to aging or corrosion
and deterioration. Casing hanger flanges have been a documented source of many leaks
identified by community scientists using optical gas imaging (OGI) technology.!!” The Oil and
Gas CTG recognizes that “[f]ugitive emissions occur when connection points are not fitted
properly or when seals and gaskets start to deteriorate.*!'® The same risk of deterioration is
present at wellhead-only sites. In other words, wellhead-only sites still contain “fugitive
emissions components,” which EPA defines, in relevant part, as—

any component that has the potential to emit fugitive emissions of VOC at a well site or
gathering and boosting station, including but not limited to valves, connectors, pressure
relief devices, open-ended lines, flanges, covers and closed vent systems not already
subject to equipment and fugitive emissions monitoring, thief hatches or other openings
on a controlled storage vessel, compressors, instruments and meters. !

Likewise, the same types of downhole risks that lead to leaks in other wells—such as casing age,
proximity to wells used for cyclic steaming/steam flooding, etc.—are present at wellhead-only
sites. The Oil and Gas CTG acknowledges that “[c]hanges in pressure, temperature, or

mechanical stresses can also cause components or equipment to emit fugitive emissions.”!?°

114 USEPA Region IX Technical Support Document for EPA Rulemaking, Cal. SIP, GHG Emission Standards for
Crude Oil and Natural Gas Facilities. (Apr. 2024).

115 Cf: 89 Fed. Reg. at 36735 (claiming “that monitoring for well sites producing heavy oils would not be
sufficiently cost effective, as leaks associated with heavy oil production will generally emit less VOC”).

116 See Oil and Gas CTG at 9-1 (exempting sites that “only contain[] one or more wellheads™).

117 See Letter from Kyle Ferrar at 4, Appendix B (documenting leaking wellheads in the Bakersfield and
Morningstar areas of Kern County in June 2022, including pictures indicating the location on the wellheads where
the leaks occurred).

18 1d. at 9-2.

19 74

120 14
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Indeed, California’s Geologic Energy Management Division treats wellhead-only sites as posing
special concern, applying a presumption that a well has been deserted and must be plugged and
abandoned in the interests of human health and the environment if the well’s “production
facilities or injection equipment has been removed from the well site for at least two years.
The State views deserted wells with no solvent operator as “public nuisances,” deeming it
“essential, in order to protect life, health, and natural resources that those oil and gas wells and
facilities be abandoned, reabandoned, produced, or otherwise remedied to mitigate, minimize, or
eliminate their danger to life, health, and natural resources.”!??

121

RACT requirements for wellhead-only sites could have prevented or mitigated the leaks
discovered in Kern County, where many of the leaks came from wellheads not connected to any
other equipment. 2

V. Substantial evidence contradicts EPA’s conclusion that RACT is economically
infeasible.

EPA’s economic feasibility evaluation is misplaced. RACT analyses are not subject to an
economic analysis, and even if they were, the EPA’s analysis in this instance does not support an
exemption for heavy oil wells, wellhead only sites, or low production and idle wells.

As an initial matter, it is important to note that the Clean Air Act itself contains no economic
feasibility caveat on the requirement for non-attainment states to utilize RACT. As regulated
entities have no incentive to spend money to decrease their pollution in the absence of regulation,
laws like the Clean Air Act should play a technology-forcing role to internalize the externality of
air pollution. Moreover, economic analysis is, at best, an incomplete picture of the consequences
of this SIP. At worst, it is misleading and obscures the true cost of pollution in ways that cannot
be quantified into dollar amounts. The right to breathe healthy air or live on a sustainable planet
is immeasurable and should not be weighed against the narrow pecuniary interests of the oil and
gas industry.

Assuming arguendo that imposing an economic feasibility limitation on RACT is permissible
under the Clean Air Act, the presumption still needs to be that readily available technology
proven to reduce emissions is economically feasible. Here, RACT for VOCs is economically
feasible at all well sites—whether idle, low producing, active, wellhead only, heavy-oil, or light
oil—as RACT to detect leaks primarily involves operator-conducted inspections already in use
by other sources in the source category (i.e., light-oil wells). Most importantly, benefits to human
health and the environment from the additional reduction in VOCs will outweigh any added
economic costs of more stringent regulation.

121 Cal. Pub. Res. Code, § 3237(a)(3)(B).

122 Cal. Pub. Res. Code, § 3250.

123 See, e.g., Letter from Kyle Ferrar at 4, Appendix B (documenting wellhead leaks in the Bakersfield and
Morningstar areas of Kern County in June 2022); CalGEM, Well Inspections & Repair Updates (last updated May
17, 2023) (discussing numerous leaks found between May 2022 and May 2023),
https://www.conservation.ca.gov/well-inspections-repair-updates.
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A. The Clean Air Act contains no exemption for economic infeasibility.

RACT is a technology-forcing standard designed to induce and require improvements in control
technology and reductions in pollutant emissions.!?* The Clean Air Act itself does not contain a
definition for “reasonably available control technology.”!? Indeed, EPA has long maintained that
“RACT should represent the toughest controls considering technological and economic
feasibility that can be applied to a specific situation” and that “[a]nything less than this is by
definition less than RACT.”!26 127 “In determining RACT for an individual source or group of
sources, the control agency, using the available guidance, should select the best available
controls, deviating from those controls only where local conditions are such that they cannot be
applied there and imposing even tougher controls where conditions allow.”!?

EPA first defined RACT in 1976 as “the lowest emission limitation that a particular source is
capable of meeting by the application of control technology that is reasonably available
considering technological and economic feasibility.”'?* However, it has since been determined
that the RACT standard does not require economic feasibility under the Clean Air Act.'*° The
Clean Air Act “envisions situations where standards currently economically or technologically
infeasible will nonetheless be enforced,”!*! and Clean Air Act requirements are “expressly
designed to force regulated sources to develop pollution control devices that might at the time
appear to be economically or technologically infeasible.”'*? Further, “[t]he Supreme Court has
held that neither the Administrator nor a reviewing court may reject a SIP on the ground that it is
economically or technologically infeasible.”!** Thus, EPA should not approve any of the RACT
exemptions described above even if inspections at some well sites are purported to be
economically infeasible.

B. To the extent relevant, categorical operator adoption is a proper measure of
economic feasibility rather than individual operator costs.

To the extent economic feasibility is relevant to the analysis, RACT for VOCs at all well sites is
still economically feasible. Rather than attempting a complicated cost-benefit analysis, economic
feasibility “considers the cost of reducing emissions and the difference in costs between the

124 Strelow Memo at 2; see also Whitman v. Am. Trucking Ass 'ns, 531 U.S. 457, 492 (2001) (Breyer,

J., concurring) (noting that technology forcing requirements “are still paramount in today’s [Clean Air] Act”).

125 CAA § 172(c)(1), 42 U.S.C. § 7502(c)(1).

126 Strelow Memo at 2.

127 Thomas, 805 F.2d at 180; see Strelow Memo at 2.

128 Id. at 2.

129 Thomas, 805 F.2d at 180; see Strelow Memo at 2.

130 See Nat'l Steel Corp., Great Lakes Steel Div. v. Gorsuch, 700 F.2d 314 (6th Cir. 1983) (finding EPA’s approval of
SIP based on RACT determinations reasonable even though requirements appeared technologically and
economically infeasible); see also 1 Environmental Law in Real Est. & Bus. Transactions § 5.02 (2024) N. 14 (“the
term ‘reasonably available’ does not require economic feasibility for each individual source.”).

31 United States v. Ford Motor Co., 814 F.2d 1099, 1103—04 (6th Cir. 1987) (quoting S.Rep. No. 91-1196, p. 2-3
(1970)) (“Congress has the authority to demand that ‘existing sources of pollutants either should meet the standard
of the law or be closed down....”, regardless of whether such standards are currently feasible.”).

132 Union Elec. Co. v. E.PA.,427 U.S. 246,257,96 S. Ct. 2518, 2525, 49 L. Ed. 2d 474 (1976).

133 Gorsuch, 700 F.2d at 324 (citing Union Elec. Co. v. EPA, 427 U.S. 246, 265, 96 S.Ct. 2518, 2529, 49 L.Ed.2d 474
(1976)).
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particular source for which RACT is being determined and other similar sources that have
implemented emission reductions.”'** EPA presumes that “similar sources . . . bear similar costs
for emissions reduction.”!*> In particular—

p

Economic feasibility rests very little on the ability of a particular source to ‘afford’ to
reduce emissions to the level of similar sources. Less efficient sources would be rewarded
by having to bear lower emission reduction costs if affordability were given high
consideration. Rather, economic feasibility for RACT purposes is largely determined by
evidence that other sources in a source category have in fact applied the control
technology in question.'3®

EPA stresses that “[t]he affordability of implementing a control option should generally not be
considered in the economic impact analysis because affordability is highly subjective and
depends upon the economic viability of a particular source.”'*” Therefore, “control options
should not be eliminated solely on the basis of economic parameters that indicate they are not
affordable by the source.”!*

C. RACT for VOCs, including optical gas imaging or Method 21 inspections, is
already in use at other wells in the source category.

It is economically feasible to require RACT such as optical gas imaging (OGI) and Method 21
inspections and monitoring at all well sites (including heavy oil wells, wellheads, and low
production wells), as such technology is already required and in use at active, light-oil wells
nationwide, and as California goes beyond EPA’s minimum recommendations in the Oil and Gas
CTG and currently requires OGI or Method 21 inspections and monitoring at low-production,
light-oil wells.'*” Likewise, other states such as Colorado already have regulations requiring leak
inspections “at all well sites.” !4

For RACT to be economically infeasible, an operator would need to “contend[] that it cannot
afford RACT and/ or may have to shut-down its operation if RACT controls are imposed,”
potentially opening the door to an economic impact analysis “consist[ing] of weighing the

134 U.S. EPA, National Service Center for Environmental Publications, Procedures for Identifying Reasonably
Available Control Technology for Stationary Sources of PM-10, EPA-452/R-93-001, at 2-6 (Sept. 1992).

135 Id.

136 EPA, State Implementation Plans; General Preamble for the Implementation of Title I of the Clean Air Act
Amendments of 1990; Supplemental, 57 Fed. Reg. 18,070, 18,074 (Apr. 28, 1992).

137U.S. EPA, National Service Center for Environmental Publications, Procedures for Identifying Reasonably
Available Control Technology for Stationary Sources of PM-10, EPA-452/R-93-001, at 2-7 (Sept. 1992); see also 87
Fed. Reg. 53381, 53390 (Aug. 31, 2022) (“EPA has long held that ‘[e]conomic feasibility rests very little on the
ability of a particular source to “afford' to reduce emissions to the level of similar sources. Less efficient sources
would be rewarded by having to bear lower emission reduction costs if affordability were given high
consideration.’”) (citing E.P.A., State Implementation Plans; General Preamble for the Implementation of Title I of
the Clean Air Act Amendments of 1990; Supplemental, 57 FR 18,070, 18,073 (proposed April 28, 1992)).

138 4.

139 Cal. Code Regs., tit. 17, §§ 95666, 95669(a), (c)(2).

140 Oil and Gas CTG at 9-34.
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benefits (and costs) of the facility remaining open against those of closing.”'*! Even then, a
standard will be economically feasible as long as it “will not be such as to threaten the financial
welfare of the affected firms or the general economy.”!#?

In light of California already requiring leak inspections at low-producing and idle wells,
Colorado already requiring leak inspections at “all well sites,” and EPA already requiring leak
inspections at active, light-oil wells, it would be an abuse of discretion for EPA to conclude that
mandating similar leak inspections at all well sites nationally would threaten the financial
welfare of the industry or general economy as a whole.

Moreover, as the economic feasibility analysis “of a given RACT limit should reflect, to the
extent possible, consideration of the past, current, and future expected operating
environment,”!** the notion that additional OGI inspections would “threaten the financial
welfare” of the oil industry is particularly absurd. Operators continue their historic trend of
raking in obscene profits'** while under ongoing scrutiny for lying for years about the negative
effects of drilling activities. California has sued five of the world’s largest oil companies for
“engaging in a decades-long campaign of deception and creating statewide climate change-
related harms in California” in order “to further their record-breaking profits at the expense of
our environment.”'* Such actions have resulted in California “spen[ding] tens of billions of
dollars to adapt to climate change and address the damages climate change has caused so far,”
and anticipating the “need to spend multiples of that in the years to come.”!*® EPA must follow
the “polluter pays” principle to ensure that the oil industry—which can well afford to do so—
employs every possible technology to prevent harmful leaks and emissions at all of their well
sites, as the absolute minimum step necessary to start triaging the damage these operators have
already done to our health and climate.

It is also notable that California oil production is on the decline overall, as more and more

consumers make the switch to clean energy and operators take steps in anticipation of the State’s
transition to a carbon-neutral economy by 2045, meaning that any added inspection costs will be
temporary and will likely decrease each year as the industry continues to phase down production

YL EPA, Procedures for Identifying Reasonably Available Control Technology for Stationary Sources of PM-10 at
2-7-2-8 (Sept. 1992).

14243 Fed. Reg. 5939 (Feb. 10, 1978). See also Sierra Club v. Tahoe Regional Planning Agency, 916 F. Supp. 2d
1098, 1124 (E.D. Cal. 2013) (stating in a state-law case that “[t]he fact that an alternative may be more expensive or
less profitable is not sufficient to show that the alternative is financially infeasible. What is required is evidence that
the additional costs or lost profitability are sufficiently severe as to render it impractical to proceed with the project.”
(quotation marks omitted)).

143 87 Fed. Reg. at 53383.

144 See S. Reed, Oil Giants Pump Their Way to Bumper Profits, NY Times (Feb. 2, 2024) (noting that Exxon earned
$36 billion in 2023 and Chevron earned $21.4 billion in 2023), https://www.nytimes.com/2024/02/02/business/oil-
gas-companies-profits.html; S. Sadai, Fossil Fuel Companies Make Billions in Profit as We Suffer Billions in
Losses: 2024 Edition, Union of Concerned Scientists (Apr. 17, 2024) (stating that “the combined profits of
ExxonMobil, Chevron, Shell, and BP total[ed] over $100 billion” in 2023), https://blog.ucsusa.org/shaina-
sadai/fossil-fuel-companies-make-billions-in-profit-as-we-suffer-billions-in-losses-2024-edition/.

145 State of California, Department of Justice, Attorney General Bonta Announces Lawsuit Against Oil and Gas
Companies for Misleading Public About Climate Change, Sept. 16, 2023, https://oag.ca.gov/news/press-
releases/attorney-general-bonta-announces-lawsuit-against-oil-and-gas-companies.

146 14
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by plugging and abandoning more and more wells.'#” In fact, a study reviewing economically
feasible methane mitigation strategies by sector determined that “the majority of economically
feasible actions come from the oil and gas sector... oil and gas measures dominate the [potential]
avoided warming from economically feasible actions.”!*® Nevertheless, “[c]arbon emissions
from the oil extraction process remained steady in California from 2000 to 2015, even as overall
oil production fell by 30 percent over that same period,” which means that the “carbon
intensity”—and, thus, the health impact—of production has increased.”*’

RACT to address VOC emissions from a// oil wells is necessary, readily available from a
technological standpoint, and feasible for the oil industry to adopt.

D. The public health benefits of decreased VOCs—especially in frontline
communities—far outweigh any RACT-related costs.

As discussed above, issues of individual-operator affordability should generally not come into
play in RACT analysis. To the extent it is permissible to weigh costs and benefits under the
Clean Air Act due to concerns about potential industry shutdowns, there is no doubt that the
benefits of applying RACT to all wells outweigh any economic concerns.

Agencies “cannot put a thumb on the scale by undervaluing the benefits and overvaluing the
costs of more stringent standards.”!>° Cost-benefit analyses can be “biased against regulations
that benefit health, welfare, and safety” when “decision-makers give greater weight to effects
that can be quantified” and “reject more stringent alternatives that achieve additional, non-
monetized benefits that outweigh the additional costs.”!>!

A recent American Lung Association report illustrates the proper way to value “health, welfare,
and safety benefits” by documenting the widespread public health benefits from an accelerated
transition away from fossil fuels to zero-emissions transportation. The report estimates $1.2
trillion in public health benefits across the U.S. by 2050, including $95.5 billion in benefits in the
Los Angeles area, $42.5 billion in the San Francisco area, and $12.4 billion in the San Diego

147 Executive Dept., State of Cal., Executive Order N-29-20 (Sept. 23, 2020), https://www.gov.ca.gov/wp-
content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf.

148 Jlissa Ocko et al, Acting rapidly to deploy readily available methane mitigation measures by sector can
immediately slow global warming, Environmental Research Letters, vol. 6, no. 5 (May 4, 2021),
https://iopscience.iop.org/article/10.1088/1748-9326/abf9c8.

1499 K. Trout et al., The Skys Limit California: Why the Paris Climate Goals Demand that California Lead in a
Managed Decline of Oil Extraction at 17 (May 2018) (emphasis added),

http://priceofoil.org/content/uploads/2018/05/Skys Limit_California_Oil Production R2.pdf. See also Fleming,
supra.

130 Center for Biological Diversity v. National Highway Traffic Safety Admin., 538 F.3d 1172, 1198 (9th Cir. 2008).
151 Cal. Legislative Analyst’s Office (LAO), Improving California’s Regulatory Analysis (Feb. 2017) at 11-12 (based
on a review by the California Legislative Analyst’s Office of twenty-two different standard regulatory impact
assessments from various state agencies), https://lao.ca.gov/reports/2017/3542/Improving-CA-Regulatory-Analysis-
020317.pdf. For example, the LAO criticized the California Department of Resources Recycling and Recovery’s
SRIA for the Compostable Materials regulation, because it “did not quantify the environmental benefits of any of the
options it considered.” /d. at 12-13.
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area.'>? The cumulative health benefits in these regions also include avoiding nearly 14,000
premature deaths, over 383,000 asthma attacks, and over 1.9 million workdays lost due to
cleaner air.!>

As noted above, ozone is a major contributor to asthma. According to the Centers for Disease
Control and Prevention (CDC), in 2021 California was the state with the highest number of
deaths caused by asthma, totaling 352 deaths that year.'>*

Similarly, an expert report examining just the health benefits related to reduced exposure to
PM2.5 with a 3,200-foot setback between sensitive receptors and oil and gas wells showed a
health benefit of somewhere between $500 million and $828 million annually due to a decline in
premature mortality.'>®> According to a CARB estimate, if PM2.5 were “reduced to background
levels,” each year around 7,200 premature deaths, 1,900 hospitalizations, and 5,200 emergency
room visits would be avoided.!*® As discussed above, heavy oil fields underly the many oil wells
interspersed throughout populated regions in California—especially the Los Angeles area and
Kern County—illustrating that RACT leading to early leak detection and prompt leak repairs at
heavy oil wells will result in substantial cost savings from a public health standpoint. Similarly,
low-producing and idle wells, and isolated wellheads are prevalent in frontline communities.

VI.  California’s SIP Does Not Require Sufficiently Frequent Monitoring and Reporting
To Qualify As RACT.

A. Monitoring Frequency and Methodology

Federally, the Oil and Gas CTG only recommends semiannual monitoring of wells, using OGI or
Method 21 at a detection frequency of 500 ppm.'7 At the state level, CARB’s rules require
quarterly emissions monitoring of wells using Method 21, with a detection frequency of 1,000
ppm. 58 Both the federal guidelines and the state rules do not go far enough toward achieving
RACT in terms of the monitoring frequency and degree of technological sensitivity needed to
promptly detect and stop VOCs emissions, for three reasons.

First, to the extent California utilizes a Method 21 detection frequency of 1,000 ppm, this
frequency is inconsistent with the CTG and must be changed. Even 500 ppm is a relatively high
threshold, considering “a typical handheld camera can accurately detect emissions at

152 Am. Lung Assn., Zeroing in on Healthy Air at 3, 12 (2022), htips://www.lung.org/getmedia/13248145-06{0-4e35-
b79b-6dfacfd29a71/zeroing-in-on-healthy-air-report-2022.pdf.

133 1d. at 12.

154 Centers for Disease Control and Prevention, Most Recent Asthma State or Territory Data,
https://www.cdc.gov/asthma/most recent data states.htm (last visited May 31, 2024).

155 James Bono, et al., Recommendations to CalGEM for Assessing the Economic Value of Social Benefits from a
3,200’ Buffer Zone Between Oil & Gas Extraction Activities and Nearby Communities at 14-16 (Dec. 2021).

156 California Air Resources Board, Health & Air Pollution, https://ww2.arb.ca.gov/resources/health-air-pollution
(last visited May 31, 2024).

1570il and Gas CTG at 3-7 to -8.

158 Cal. Code Regs. tit. 17, § 95669.
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concentrations of down to 20 ppm” and “[e]ven an off-the shelf Klein methane detector costing
just $100 at Home Depot has a detection limit near 50 ppm.”!>

Second, the increased frequency at use in California illustrates that such standards are
technologically possible and, to the extent relevant, economically feasible. Even so, monthly
emissions monitoring would be much more protective of human health and the environment. The
Oil and Gas CTG agrees. For example, the CTG estimates an additional 20 percent in VOC
emissions reductions with monthly monitoring compared to quarterly monitoring with OGI
inspections.!®® Data also shows better emissions reduction with more frequent inspections using
Method 21.'®! Frequent inspections facilitate prompt repair, which can have a huge impact. In
fact, one study showed that repairing leaks reduced emissions by about 8,400 metric tons
methane. !> As discussed infi'a, the Clean Air Act’s standards are “expressly designed to force
regulated sources to develop pollution control devices that might at the time appear to be
economically or technologically infeasible,”'®* and any cost increase related to monthly
monitoring can and should be absorbed by the oil industry. Like the heavy oil exemption, the low
monitoring frequency recommended in the Oil and Gas CTG is a non-binding guidance that
California-specific information warrants reconsidering here. 64

Third, California’s SIP would allow a decrease in monitoring frequency if a well had no
violations for five quarters.'®® This is based on a logical fallacy—the supposition that a lack of
leaks in the past is an indicator that there will be no leaks in the future. In reality, the entirety of
the discussion about the frequency of VOC leaks from oil wells underscores the need for to
maintain constant vigilance, regardless of whether a particular well has a history of leaks in the
recent past.

B. Reporting Frequency

The oil and gas RACT provisions are unenforceable, in violation of the Clean Air Act, because
they lack adequate reporting requirements. Without timely reporting requirements that parallel
the necessary monitoring frequency discussed above, enforcement agencies and members of the
public cannot gauge the industry’s compliance with RACT. EPA has rejected other SIPs because
their lax reporting requirements hindered the state and local residents from accessing the
information needed to enforce the provision of the SIP.!6®

159 Letter from Kyle Ferrar at 2.

160 il and Gas CTG at 9-20.

161 Id. at 9-21 to -22.

162 Lucy Cheadle et al., Leak detection and repair data from California's oil and gas methane regulation show
decrease in leaks over two years, Environmental Challenges at 5 (2022),
https://www.sciencedirect.com/science/article/pii/S2667010022001202.

163 Union Elec. Co. v. E.PA., 427 U.S. 246,257 (1976).

164 Wood Memo at 2.

165 EPA, TSD for EPA’s Rulemaking for the California State Implementation Plan at 9 (April 2022).

166 See, e.g., 88 Fed. Reg. 29827 (May 9, 2023) (disapproving Colorado SIP that only requires operators to maintain
records)
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Emission limitations under the Clean Air Act must be enforceable.'®” Without a mechanism to
evaluate compliance, enforcement is impossible. Courts have previously granted petitions for

review based on EPA’s failure to explain how it could ensure compliance with a Clean Air Act
requirement without requiring that the relevant data be recorded and reported.'®

While California’s SIP requires some degree of reporting, the annual reporting timeline is
insufficient.'®® As discussed above, in initially disproving portions of California’s air rules, EPA
expressed concern that the wording could have facilitated extended leakage from wells prior to
detection and/or delayed repair timelines, thereby contributing to the problem of ozone pollution
rather than combating it. Without timely reporting, there is an inability “for public insight into
how the plants are operating, and therefore no way for interested members of the public, or more
crucially, the EPA itself, to conduct oversight.”

Similarly, with limited oversight other than annual reporting, there is the potential for an operator
to be aware of leaks and not fix the issue for extended time periods, or for an operator to choose
not to conduct inspections for a year and deal with the consequences. Due to historically low
bonding, California has dealt with many instances of operators deliberately deserting their wells
and rejecting their regulatory obligations in favor of bankruptcy.'”

Under the annual reporting requirements of California’s SIP, it is possible for a well to be leaking
fugitive emissions of VOCs for an entire year before regulators or members of the public learn
about the issue. Annual reporting thus defeats the purpose of RACT overall—to help states come
into attainment by decreasing source emissions—and cancels out the prompt-detection-and-
repair rationale for requiring more frequent inspections in the first place.

VII. Conclusion

Together, the heavy oil exemption in the Oil and Gas CTG and SIP, the CTG’s low-production
exemption, and the wellhead-only exemption codified in EPA’s regulations, and California’s
monitoring and reporting practices create exemptions that swallow the RACT rule for monitoring
and reducing fugitive emissions from oil and gas wells. In other words, “[w]hile the reasoning
supporting each element is questionable individually, joined together they are decidedly worse
than the sum of their parts.”!”!

Californians, especially those in environmental justice communities, have suffered from poor air
quality for far too long. Oil and gas activity is a major reason why residents are unable to breathe

167 See 42 U.S.C. § 7502(c)(6); Ass 'n of Irritated Residents v. EPA, 686 F.3d 668, 677-78 (9th Cir. 2012) (finding
EPA approval of an unenforceable, discretionary plan element arbitrary and capricious).

168 See New York v. EPA, 413 F.3d 3, 35-36 (D.C. Cir. 2005) (remanding to EPA so that the agency could either
provide an acceptable explanation for its “reasonable possibility” standard or to devise an appropriately supported
alternative).

169 Cal. Code Regs. tit. 17, § 95673(a)(12).

170 Kyle Ferrar, Literally Millions of Failing Abandoned Wells, FracTracker Alliance, Mar. 29, 2019,
https://www.fractracker.org/2019/03/failing-abandoned-wells/. See also Sierra Club, 972 F.3d at 308
(acknowledging “under the CAA, [that] past practices of weighing economic factors have historically counseled
against complete compliance”).

71 Sierra Club, 972 F.3d at 299.
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healthy air. EPA has the legal duty to ensure that states are meeting the requirements of the Clean
Air Act by imposing effective measures to reduce pollution. California’s SIP fails to do so and
must be rejected with instructions to the state to resubmit a plan that properly covers all well
sites and incorporates environmental justice goals in its analysis. Likewise, EPA must revise the
Oil and Gas CTG and the wellhead-only exemption in EPA’s regulations implementing the Clean
Air Act to ensure RACT is properly in use at all well sites nationally.

Respectfully submitted,

Elizabeth Fisher
Senior Attorney
Earthjustice

Hollin Kretzmann
Senior Attorney
Center for Biological Diversity

Kyle Ferrar, MPH
Western Program Director
FracTracker Alliance

Kobi Naseck
Coalition Director
Voices in Solidarity Against Oil in Neighborhoods

Cesar Aguirre

Associate Director, Air and Climate Justice Team
Central California Environmental Justice Network
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Heavy Oil

Petroleum and the Environment
Part 11

Abundant but hard to work with, heavy oil has some specific environmental impacts

Introduction

Naturally occurring crude oil comes in many forms. The most
familiar to many people is light crude oil, which is less dense
than water and flows easily at room temperature. Heavy oil and
bitumen are forms of crude oil that are more viscous (thicker) and
dense. The largest crude oil deposits in the world are heavy oil,
extra-heavy oil, and bitumen oil sands (also called tar sands) in
Venezuela and Canada.The U.S. also has heavy oil and oil sands,
mostly in California, Alaska, and Utah. Globally, almost 1.1 trillion
barrels of heavy oil, extra-heavy oil, and natural bitumen may
be technically recoverable, compared to 950 billion barrels of
light crude oil."

Vast heavy oil resources pose an environmental conundrum: they
are major energy resources and important to their host countries’
economies, but they require more energy and water to produce
and refine than lighter oils. They also contain sulfur and a range
of polluting or toxic contaminants, including heavy metals, which
must be removed and disposed of, further increasing costs and

environmental impacts."?

Production Techniques

Because heavy oils are very viscous, they are difficult to extract
from rocks. Different techniques are used depending on the type
of oil and the properties and depth of the rocks:

Oil sand from
Athabasca,
Canada. The oil
in these sands is
so thick (viscous)

« Open-pit mining — used for oil sands that are very close
to the Earth’s surface (typically less than 250 feet deep).
The oil sands are mined in bulk, crushed, and transported
to processing facilities that separate the oil from the
sand using hot water and/or solvents. The ultra-thick
oil (bitumen) is then refined or diluted with light oil for
pipeline transport.* Open-pit mining is used for about
20% of Canadian oil sand production.* The Uinta basin in
Utah also contains large, shallow oil sand deposits, but
many efforts to produce oil from these sands have failed
commercially.?

« Injection of water, steam, and/or solvents — used where
heavy oil is deep below the surface, or where surface mining
is not viable for environmental or commercial reasons.
Waterflooding - the injection of water through one well
to push oil towards another well where it is extracted — has
been used to produce over 100 million barrels of heavy
oil in Alaska since the early 1990s.” Steam flooding works
in the same way, but the steam’s heat softens the oil,
allowing the process to be used for more viscous oils than
waterflooding. This method is used in central California® and
parts of Alberta. A special steam injection method called
steam-assisted gravity drainage (SAGD) is used for 80% of
Canadian oil sand production. SAGD involves the injection
of steam into a horizontal well at the top of the oil sands.
The heated and thinned oil then drains down into another
horizontal well at the base of the oil sands, which then
pumps the oil to the surface.* Any of these processes may
be enhanced by adding solvents to the water.

that special

processing Is

;:%:i;et: ?’?from + Cold heavy oil production with sand (CHOPS)’ - used

the sand. for mushy heavy and extra-heavy oil sands that can be

mz?n‘::é?:it: extracted in their entirety through a well using intensive

Commons user pumping. The oil, water, and sand are then separated at

Int23.> the surface. This technique has been tested in oilfields in
Alaska’s North Slope but not yet commercially developed
due to low oil prices.’
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Open-pit mining
of oil sands in
Alberta, Canada.
The ponds in the
photo are “tailings
ponds’, containing
a mixture of water,

Environmental Impacts Specific to Heavy Oil
Energy - heavy oils require much more energy to produce and
refine than light crude oil. This leads to higher overall greenhouse
gas emissions per barrel of oil produced, especially due to gas-
fired steam generators and the energy-intensive processing

required to lighten or break down heavy oil into forms that
can be transported and used. Total “lifecycle emissions” from
production, refining, transportation, and use for light vs. various
heavy oils are:®

« Typical light West Texas oil - 480 kg CO, per barrel

« Canadian oil sands bitumen produced by SAGD, and
Venezuelan extra-heavy oil, both diluted with lighter oil for
ease of transport - 600 kg CO, per barrel

» Heavy oil produced by steam injection in California’s
Midway Sunset field - 725 kg CO, per barrel

» Canadian oil sands produced by open-pit mining and
upgraded to a light synthetic crude oil (“syncrude”) before
transporting - 729 to 736 kg CO, per barrel

Open pits — open-pit mining of oil sands poses some specific
environmental challenges that are less common elsewhere in
the oil industry:

 Large volumes of tailings (residual clay, bitumen, and other
chemicals) are stored in open surface ponds, presenting a
potential risk to wildlife® and groundwater."®"

« Tailings ponds, piles, and exposed heavy oil in the open mine,
along with the heavy industrial activity common to all mining
operations, are a major source of air pollution,” and dust from
the mines can contaminate nearby surface waterbodies.’

» Open-pit mining of oil sands disturbs more of the land
surface than oil wells. This impact is temporary if the mine
land is fully reclaimed after the oil sands are extracted (as is
currently required by the Government of Alberta, Canada),
but has the effect of fragmenting or destroying habitats.”

Consistency of Heavy Oils

Heavy oil - like molasses
Extra-heavy oil - like peanut butter
Oil in oil sand - like window-sealing caulk or putty

fine sand, clay,
and residual oil
components after
the sands have
been processed
to remove most
of the oil. Image
Credit: Dru Oja
Jay, Dominion."

U.S. Imports of Heavy Oil

The United States is the largest consumer of Canadian and
Venezuelan heavy oil, extra-heavy oil, and bitumen.In 2017,
the United States imported 2.7 million barrels of heavy oil
per day from Canada'” and 618,000 barrels per day from
Venezuela."® Heavy oil imports from these two countries
represented over 40% of U.S. crude oil imports in 2016."

References & More Resources
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section of the full publication, Petroleum and the Environment,
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About this Report

Zeroing in on Healthy Air finds that a widespread transition to zero-emission cars, trucks, buses and other vehicles,
coupled with non-combustion, renewable energy resources would yield tremendous air quality, public health and
climate benefits across the United States. To illustrate the potential benefits, a transition to 100 percent sales of light-
duty passenger vehicles and medium-and heavy-duty vehicles were assumed over the coming decades, along with
a transition to non-combustion electricity generation.

Zeroing in on Healthy Air builds off the 2020 Road to Clean Air report by the American Lung Association, and illustrates
the potential scale of benefits to public health, air quality and climate change if the United States accelerates the
course to a zero-emission transportation sector coupled with non-combustion renewable sources like wind and solar
energy. While similar to the 2020 “Road to Clean Air” report on zero-emission transportation, this report stands alone.
Updates to technical models, assumptions and methods do not allow for direct comparisons between “Road to Clean
Air” and this new analysis.

The American Lung Association developed this project with the assistance and technical support of ICF Incorporated,
LLC (ICF). Using a series of modeling tools, ICF provided estimated fleet characteristics and emissions profiles (US EPA
MOVES2021 model, ICF’s custom fleet modeling), emissions associated with fuel and electricity generation (Argonne
National Lab GREET Model, ICF’s custom IPM model) and health outcomes associated with changes in emissions
(US EPA COBRA health model). ICF conducted a comprehensive analysis of the potential health and climate benefits
of this transition as a consultant to the American Lung Association, which is solely responsible for the content this
report. Additional details on the structure of the report, a full methodology and assumptions about future vehicle fleets,
changes in the electric power grid and citations are detailed in the technical report document prepared by ICF for the

American Lung Association. Available online at Lung.org/ev.
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Executive Summary

Zeroing in on Healthy Air is a report by the American Lung Association
illustrating the public health urgency of policies and investments for
transitioning to zero-emission transportation and electricity generation in
the coming decades. These sectors are leading sources of unhealthy air in
the United States. Today, over four in ten Americans — more than 135 million
people — live in communities impacted by unhealthy levels of air pollution.
Research demonstrates that the burdens of unhealthy air include increased
asthma attacks, heart attacks and strokes, lung cancer and premature
death. These poor health outcomes are not shared equitably, with many
communities of color and lower income communities at greater risk due to
increased exposure to transportation pollution. The transportation sector
is also the largest source of greenhouse gas emissions that drive climate
change, which threatens clean air progress and amplifies a wide range of
health risks and disparities.

This report finds that a national shift to 100 percent sales of zero-emission
passenger vehicles (by 2035) and medium- and heavy-duty trucks (by
2040), coupled with renewable electricity would generate over $1.2 trillion
in public health benefits between 2020 and 2050. These benefits would
take the form of avoiding up to 110,000 premature deaths, along with nearly
3 million asthma attacks and over 13 million workdays lost due to cleaner
air. This report calculates the emission reductions possible from shifting
to vehicles without tailpipes, as well as eliminating fuel combustion from
the electricity generation sector so that neither those living near roads or
near electricity generation would be subjected to unacceptable doses of
toxic air pollution. The report also highlights the fact that the shift to zero-
emission transportation and electricity generation in the United States will
yield avoided global climate damages over $1.7 trillion.

By expediting investments and policies at the local, state and federal levels
to reduce harmful pollution, all communities stand to experience cleaner
air. Policies and investments must prioritize low-income communities and
communities of color that bear a disproportionate pollution burden. State
and local jurisdictions should act to implement policies as soon as possible,
including in advance of the benchmarks used in this report’s methodology.
These actions are needed to achieve clean air, reduce health disparities and
avoid even more dire consequences of climate change.

Zeroing in
on Healthy Air

In the United States,
transportation and
electricity generation
are leading sources of
unhealthy air and the
pollutants that cause
climate change.

Those living near
highways, ports,
railyards, warehouses,
and other transportation
hubs are at greater
health risk, as are

those impacted by

fuel refining, electricity
generation and
processes.

The widespread, rapid
shift to zero-emission
transportation and
electricity generation is
critical to healthy air, and
can yield more than $1.2
trillion in health benefits
and 110,000 pollution-
related deaths avoided
over the coming
decades along with
over $1.7 trillion in global
climate benefits.
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The Public Health Need for Zero Emissions

Air Pollution Remains a Major Threat to Americans’ Health

Despite decades of progress to clean the air, more than 4 in 10 of all Americans — 135 million — still live in a community
impacted by unhealthy levels of air pollution.' Those impacted by polluted air face increased risk of a wide range of
poor health outcomes as the result of increased ozone and/or particle pollution.The adverse impacts of pollution from
the transportation and electricity generation sectors are clear, and must be recognized as a threat to local community
health, health equity and a driver of major climate change-related health risks. Even with certification to meet existing
standards, it is clear that combustion technologies often generate far greater levels of pollution in the real world than

on paper.
Respiratory Other
Ai llution can harm
Ir po Wheezing and coughing Premature death
H Shortness of breath Susceptibility to infections
C h I I d re n an d ad U |tS Asthma attacks Heart attacks and strokes
. Worsening COPD Impaired cognitive functioning
Lung cancer Metabolic disorders
In m any WayS Preterm births and low birth weight

“The shift to zero-emission transportation and electricity generation will save lives
and generate massive health benefits across the United States. It is critical that
we ensure these benefits are realized in the near term in communities most
impacted by harmful pollution today.”

Harold Wimmer, American Lung Association President and CEO
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Location Matters: Disparities in Exposure Burden

Exposure to pollution with its associated negative health consequences is dictated by where someone lives, attends
school or works. In general, the higher the exposure, the greater the risk of harm. Many communities face disproportionate
burdens due to pollution generated from production, transportation, refining and combustion of fuels along the
transportation and electricity generating systems. Lower income communities and communities of color are often the
most over-burdened by pollution sources today" due to decades of inequitable land use decisions and systemic racism.

The American Lung Association’s State of the Air 2021 report illustrated the disparities in pollution burdens across
the United States, noting that a person of color in the United States is up to three times more likely to be breathing
the most polluted air than white people.’ All sources of harmful air and climate pollution must shift rapidly away from
combustion and toward zero-emission technologies to ensure all Americans have access to the benefits of less-

polluting technologies.

“Rapidly eliminating emissions from
the transportation and electricity
generation sectors must be a national
priority. The nationwide transition to
electric vehicles is urgently needed
to improve lung health and advance
health equity.”

Harold Wimmer
American Lung Association President and CEO

For those living in close proximity to major transportation hubs like highways, ports,
railyards or warehouses, tailpipe (or “downstream”) emissions yield an outsized risk to
community health.

Similarly, “upstream” emissions from transportation fuels generate localized health
burdens near oil and gas extraction sites, refineries and even local gas stations, all of
which generate toxic air pollution and threaten commmunity health.

Health of communities all along the electricity production system — from the extraction
of fossil fuels such as coal, oil and gas, transportation of these fuels, and combustion
at the power plant itself — can be adversely impacted.
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Estimated Benefits of Zero-Emission Transportation and Electricity Generation

The combustion of fuels in the electricity generation and transportation sectors is a major contributor to the health and
climate burdens facing all Americans. These sources of pollution also create significant disparities in pollution burdens
and poor health, especially in lower-income communities and communities of color. The transition to non-combustion
technologies is underway and must continue to accelerate to protect the health of communities today and across the
coming decades. Key findings are presented below:

Pollution Reduction Benefits from Zero-Emission Transportation

Accelerating the shift to zero-emission transportation and non-combustion electricity generation will generate major
reductions in harmful pollutants. Key pollutants included in this research are described below along with projected on-
road pollution reductions with the shift to zero-emission technologies when compared with a modeled “Business As
Usual” case for the on-road fleet.
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NOx and VOCs are building blocks for
ozone (“smog”) and contribute to particle
Nitrogen Oxides pollution formation and a wide range of -6% -56% -92%
(NOx) health impacts including asthma attacks, 2\ 2\ ¥
heart attacks, strokes, and premature death.
Breathing VOCs can irritate the eyes, nose
and throat, can cause difficulty breathing
and nausea, and can damage the central
nervous system as well as other organs.
Some VOCs can cause cancer. NO2 is -8% -42% -78%
associated with increased risk of asthma
attacks, ER visits, hospitalizations and a * 0 *
range of other health consequences.
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. . heart disease, lung cancer and asthma
Fine Particle 9

. attacks and can interfere with the growth -8% -43% -61%
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and work of the lungs. Major health impacts * * *
(PM2'5) include asthma attacks, heart attacks,
stroke, COPD, lung cancer and death.
Contributes to wheezing, shortness of
Sulfur Dioxide breath and chest tightness, reduced -15% -67% -93%
(S02) lung function, increased risk of hospital * * *
admissions or emergency room visits.
Drives climate change health risks,
Greenhouse Gases . : 9 o -14% -66% -93%
H including extreme weather, wildfires and
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Benefits of Moving All Vehicle Classes to Zero-Emissions

All vehicles must move to zero-emission technologies to ensure the most robust public health benefits occur. The
2020 passenger vehicle fleet represents approximately 94 percent of the nation’s on-road vehicle fleet and generates
over 1 million tons of ozone- and particle-forming NOx emissions, and over 33,400 tons of fine particles annually.
Heavy-duty vehicles represent approximately six percent of the on-road fleet in 2020, but generate 59 percent of

ozone- and particle-forming NOx emissions and 55 percent of the particle pollution (including brake and tire particles).

Differentiating the relative impacts of fleet segments is particularly important when considering the concentrations
of heavy-duty vehicles in environmental justice areas near highways, ports, railyards and warehouse settings. For
greenhouse gases (GHG), the 2020 light duty vehicle fleet generates approximately 69 percent of GHG emissions,
while the heavy-duty fleet produces 31 percent.

The table below illustrates the relative emission reduction benefits of on-road transportation electrification for each
the light-duty fleet and the medium- and heavy-duty segments compared with the “Business-As-Usual” case. It is
important to note that these on-road reductions could yield major benefits within each class, with light-duty vehicles
reducing nearly twice the GHGs as heavy-duty, while heavy-duty engines could yield approximately eight times the
smog- and particle-forming NOx emissions when compared with the light-duty fleet. Ultimately, all segments produce

harmful pollutants and must move quickly to zero-emissions to protect health and reduce climate pollution.

Light Duty: On-Road Emission Reductions Heavy Duty: On-Road Emission Reductions
Pollutant (Tons per Year, Percent Reduction) (Tons per Year, Percent Reduction)
2030 2040 2050
Ni -23124 -80,975 -111,168 -478,879
itrogen
Oxides -8% -61% -92% -55%
Volatile -49,080 -195,520 -347,094
Organic
Compounds -9% -41% -76%
. -2,903 -11,369 -16,170
Fine
Particles -10% -42% -58%
Greenhouse
Gases -198 M -733 M -10B
(CO2e, -18% -70% -94%
Short Tons)
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National Results: Public Health and Climate Benefits

The shift to zero-emission transportation and non-combustion electricity generation could yield major health benefits
throughout the nation in the coming decades. Cumulatively, the national benefits of transitioning away from combustion
in the transportation sector toward 100 percent zero-emission sales and a hon-combustion electricity generation sector
could generate over $1.2 trillion in health benefits across the United States between 2020 and 2050. These benefits
include approximately 110,000 lives saved, over 2.7 million asthma attacks avoided (among those aged 6-18 years), 134
million lost works days and a wider range of other negative health impacts avoided due to cleaner air’? lin addition to these
health benefits, this analysis found that over $1.7 trillion in global climate benefits could be achieved with a reduction of over
24 billion metric tons of GHGs by mid-century.?

National Scale Benefits to Health and Climate (Cumulative: 2020-2050)

Public Health Benefits 2020-2050 Value of Benefits 2020-2050

Premature Asthma Attacks Lost Work Days Public Health Climate
Deaths Avoided Avoided Avoided Benefits Benefits
110,000 278 M 134 M $12T S17T

Near-Term Health Benefits

While the benefits noted above are cumulative between 2020 and 2050, this analysis also finds that annual health benefits
could reach into the tens of billions by the end of this decade — nearly $28 billion in 2030 alone. Health benefits increase
significantly as deployments of zero-emission technologies in the transportation and electricity generating sectors expand.

Annual Health Benefits (Billions)
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Note: Total values presented for all vehicles using high estimate of benefits using a 3% discount rate and using 2017S.

Note that the analysis and report include ozone-precursor emissions data. However, ozone-related health effects are not included in this report. US EPA’s COBRA model relies on PM2.5 health effects
to assess and monetize impacts. Results therefore do not include significant health burdens posed by ozone pollution throughout the United States independent of those related to PM reductions,
as described in the health effects section of this report.

2In all cases, avoided health costs are presented in 2017 dollars. The value of avoided mortality estimates is grown from EPA’s 1990 value of a statistical life to future years using standard income
growth data and are presented in 2017 dollars. These results reflect the benefits of cumulative emission reductions estimated between 2020 and 2050, utilizing the American Lung Association’s
on-road and upstream emissions scenarios. Health results include the number of avoided adverse health impacts and the economic value of these health risk reductions at a 3% discount rate and
reflect higher range estimates associated with the Di et al. (2017) health study. Greenhouse gas emission benefits are based on interim SCC values published in February 2021 by the Interagency
Working Group on Social Cost of Greenhouse Gases, United States Government; climate benefits are also presented in 2017$ values at a 3 percent discount rate.

3The social cost of CO2 emissions (SC-CO2) is a measure, in dollars, of the long-term damage done by a ton of carbon dioxide (CO2) emissions in a given year. This dollar figure also represents
the value of damages avoided for a small emission reduction (i.e., the benefit of a CO2 reduction). SC-CO2 is intended to be a comprehensive estimate of climate change damages and includes
changes in net agricultural productivity, human health, property damages from increased flood risk, and value of ecosystem services. However, not all important damages are included due to data
limitations. Note that the climate change benefits of clean electricity generation are limited to the transportation-driven marginal increases in emissions, and do not include all benefits from the entire
grid shifting to non-combustion sources, which differs from the whole-grid approach to air pollutants.
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State Results: Public Health Benefits Across the United States

Every state in the U.S. stands to experience significant public health benefits from the widespread implementation
of zero-emission transportation and electricity resources over the coming decades. As shown below, more than half
of the states could experience more than $10 billion in cumulative public health benefits. Two states (California and
Texas) could exceed $100 billion in health benefits, and six more states (Pennsylvania, Florida, Ohio, New York, lllinois,
and Michigan) could see benefits exceeding $50 billion by 2050. These benefits cover a wide range of avoided health
impacts, three of which (premature deaths, asthma attacks, lost workdays) are shown in the table below.

Cumulative Health Benefits, 2020 - 2050
Health Benefits Premature Asthma Lost Work Days
(Billions) Deaths Avoided | Attacks Avoided Avoided

California $169.0 15,300 440,000 2,160,000
Texas $104.0 9,320 346,000 1,620,000
Pennsylvania $86.8 7,940 148,000 735,000
Florida $85.6 7,760 142,000 766,000
Ohio $685 6,280 137,000 635,000
New York $68.2 6,200 159,000 825,000
llinois $595 5410 138,000 670,000
Michigan $51.4 4,700 97,400 466,000
New Jersey $43.6 3,960 92,400 464,000
Indiana $36.8 3,360 83,000 373,000
North Carolina $35.3 3,210 79,100 387,000
Virginia $29.7 2,700 70,900 350,000
Georgia $29.3 2,640 78,500 385,000
Maryland $27.8 2,530 63,600 315,000
Tennessee $24.9 2,180 53,800 255,000
Kentucky $204 1,850 43,000 200,000
Wisconsin $19.2 1,760 39,300 186,000
Missouri $18.8 1,710 41,300 193,000
Massachusetts $180 1,640 35,500 195,000
Louisiana $17.8 1,610 40,800 184,000
South Carolina $170 1,550 32,000 154,000
Arizona $1541 1,360 38,500 182,000
Minnesota $14.9 1,350 36,600 171,000
Alabama $14.3 1,300 28,300 134,000
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Cumulative Health Benefits, 2020 - 2050
Health Benefits Premature Asthma Lost Work Days
(Billions) Deaths Avoided | Attacks Avoided Avoided

Connecticut $137 1,250 27,400 143,000
Oklahoma $12.3 1,120 31,700 136,000
lowa $10.8 989 24,500 108,000
West Virginia $9.8 898 16,100 81,200
Colorado $95 857 31,200 151,000
Arkansas $95 865 20,300 90,700
Mississippi $85 773 18,300 80,600
Nevada $75 676 14,800 78,900
Kansas $6.9 625 18,100 77,400
Washington $5.9 531 15,000 73,200
Utah $5.7 506 26,100 94,300
Nebraska $5.2 476 14,300 60,500
Delaware $51 462 11,200 55,100
Maine $45 402 5,870 31,000
New Hampshire $3.9 356 5,860 32,800
Rhode Island $3.8 348 6,570 35,600
New Mexico $30 273 7,380 32,300
Oregon $27 242 5,600 28,300
Vermont 820 183 2,880 15,700
Idaho $1.8 166 4,850 20,000
District of Columbia 17 149 5,680 36,400
South Dakota $16 143 4,140 16,500
North Dakota $15 133 3,300 14,800
Montana $1.3 122 2,650 11,800
Wyoming 309 81 2,290 9,870
Note: Health results include the number of avoided adverse health impacts and the economic value of these
health risk reductions at a 3% discount rate and reflect higher range estimates associated with the Di et al.
(2017) health study. Mortality estimates are grown from EPA 1990 value of a statistical life using standard
income growth data while non-fatal costs are presented in 20178 values.
Note: Data for Alaska and Hawaii are not presented in this report because the US EPA COBRA Model provides
health outputs for the contiguous United States.
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Local Results: Public Health Benefits Across America

Communities across the United States stand to benefit from the widespread transition to zero-emission transportation
and electricity generation. As transportation emissions are a dominant source of local exposures in many communities,
a carefully and equitably designed shift to non-combustion transportation can mean cleaner air for all, and especially
those most burdened by pollution from these sources today. Similarly, a shift away from fossil-fueled electricity
generation is critical to improving the health of those most impacted by emissions from power plants, including in
lower-income, rural communities across the United States.

This analysis found that the 100 U.S. counties (roughly 3 percent of all counties assessed) with the highest percent
populations of People of Color could experience approximately 13 percent of the cumulative health benefits of this
transition ($155 billion, between 2020-2050). Expanding this further, the 500 U.S. Counties (16 percent of counties
assessed) with the highest percent populations of People of Color could experience 40 percent of the benefits, or
$487 billion cumulatively between 2020 and 2050. It is also clear that the presence of benefits within these counties
does not directly translate to benefits to individual neighborhoods or residents, however. This is an indicator of the
urgent need to center equity in policies and investments to ensure access to the benefits of pollution-free mobility
and power.

Additional analysis of the benefits in rural coommunities, lower-income communities, and neighborhood exposure levels
could provide deeper insights into more equitable policy and investment designs. At a broader scale, this analysis
shows a leveling of benefits across the country as the locations of power plants and transportation hubs are often

impacting communities with varying socioeconomic characteristics.

As shown in the table on the next page, communities across the United States could experience billions in public
health benefits, and significantly reduce premature deaths, asthma attacks and other negative health consequences
of polluted air through 2050. The table includes the 25 Metropolitan Areas across the United States showing the
largest cumulative health benefits by 2050 considering the shift to non-combustion electricity generation and zero-

emission transportation.
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Cumulative Public Health Benefits 2020-2050

Top 25 Metro Areas, Public Health Benefits Health Premature | Asthma Lost Work
Benefits Deaths Attacks Days
(Billions) Avoided Avoided Avoided

1. Los Angeles-Long Beach, CA $955 8,680 241,000 1,210,000
2. New York-Newark, NY-NJ-CT-PA $84.2 7,660 206,000 1,070,000
3. Chicago-Naperville, IL-IN-WI $46.5 4,230 113,000 552,000
4. San Jose-San Francisco-Oakland, CA $425 3,850 113,000 561,000
5. Philadelphia-Reading-Camden, PA-NJ-DE-MD S44 3,760 86,600 424,000
6. Washington-Baltimore-Arlington, DC-MD-VA-WV-PA $389 3,640 104,000 516,000
7. Miami-Port St. Lucie-Fort Lauderdale, FL $365 3,320 62,300 342,000
8. Houston-The Woodlands, TX $334 3,000 130,000 568,000
9. Detroit-Warren-Ann Arbor, MI $29.2 2,690 55,100 268,000
10. Dallas-Fort Worth, TX-OK $28.0 2,530 88,300 405,000
1. Boston-Worcester-Providence, MA-RI-NH-CT 8227 2,070 43,000 238,000
12. Atlanta-Athens-Clarke County-Sandy Springs, GA-AL $20.9 1,890 59,400 296,000
13. Cincinnati-Wilmington-Maysville, OH-KY-IN $20.7 1,900 51,600 233,000
14. Cleveland-Akron-Canton, OH $20.3 1,870 31,500 153,000
15. Pittsburgh-New Castle-Weirton, PA-OH-WV $19.9 1,830 26,100 138,000
16. Orlando-Lakeland-Deltona, FL $129 1,160 22,400 121,000
17. San Diego-Chula Vista-Carlsbad, CA $12.4 1,100 29,200 151,000
18. Indianapolis-Carmel-Muncie, IN $i12.2 1,120 32,000 144,000
19. St Louis-St. Charles-Farmington, MO-IL $12.2 1,120 25,800 122,000
20. Minneapolis-St. Paul, MN-WI SH7 1,070 30,700 145,000
21. Phoenix-Mesa, AZ $H.O 994 30,700 145,000
22. Tampa-St. Petersburg-Clearwater, FL $10.9 088 20,00 108,000
23. Charlotte-Concord, NC-SC $9.2 833 23,200 13,000
24. Harrisburg-York-Lebanon, PA 3$8.8 805 16,500 78,700
25. San Antonio-New Braunfels-Pearsall, TX $8.8 791 25,200 112,000
Note: Health results include the number of avoided adverse health impacts and the economic value of these health risk
reductions at a 3% discount rate and reflect higher range estimates associated with the Di et al. (2017) health study. Mortality
estimates are grown from EPA 1990 value of a statistical life using standard income growth data while non-fatal costs are
presented in 2017 $ values.
Note: The counties assigned to a metropolitan area follow the groupings determined by the White House Office of Management
and Budget (OMB) and used by the U.S. Census Bureau. The Metropolitan Statistical Areas and Combined Statistical Areas are
used as the basis for considering populations at risk in these urban areas because they reflect the “high degree of social and
economic interaction as measured by commuting ties,” as OMB describes them. In some cases, metropolitan area results may
exceed state results due to geographies of metropolitan areas crossing state lines.
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Policy Recommendations to Achieve Public Health and Climate Benefits

At every level of government, transportation and energy decisions are essentially public health decisions. The phase-out
of combustion in the transportation and electricity generation sectors is critical as the nation transitions to a healthier
future. Continued investments in combustion technologies may prolong the use of harmful fuels or otherwise delay
investment in healthier choices today. Public leaders must align transportation and energy decisions and investments

with the protection of public health and reductions in harmful emissions.

Recommended Federal Policies to Achieve Public Health Benefits of Zero-Emission Transportation

and Electricity Generation

The Federal Government has a critical opportunity to move the nation to healthier, pollution-free transportation
and power systems through a combination of strong policies and investments in zero-emission technologies and
infrastructure, actions that enjoy broad public support according to a recent American Lung Association poll." A key
down payment was made in the transition to zero-emission transportation with the President signing the Bipartisan
Infrastructure Law in November 2021. This law invests $2.5 billion in zero-emission school buses and set $7.5 billion in
motion to expand the national infrastructure for zero-emission vehicles — an important start to the larger, and longer-
term public/private investments needed. These investments must not only continue and scale up, but must be paired
with stronger laws and rules to reduce harmful air and climate pollution:

e Fully implementing the provisions of the bipartisan infrastructure and vehicle investments and continuing to
increase funding for non-combustion electricity generation and transportation as the nation continues to
invest in a healthier future.

e Extending and increasing incentive and grant programs to support zero-emission vehicle purchases by
consumers, transit agencies, school districts and other entities.

e Leading by example by converting public fleets to zero-emission vehicles immediately.

e Congress must pass legislation to accelerate the transition to zero-emission transportation more broadly than
contained in the Bipartisan Infrastructure Law and to ensure more equitable distribution of clean air benefits.

e US EPA must act quickly to update National Ambient Air Quality Standards (NAAQS) for NO2, SO2, carbon
monoxide, lead, ozone and particle pollution in line with the scientific understanding of what levels are
appropriate with an adequate margin of safety of the most vulnerable communities.

e US EPA and the National Highway Traffic Safety Administration (NHTSA) must adopt standards that drive the
complete transition to zero-emission passenger vehicles.

*  EPA has finalized regulations that help clean up carbon pollution from the light-duty vehicle sector through
Model Year 2026. NHTSA must finalize the Corporate Average Fuel Economy Standards (CAFE) regulations
through 2026 for light-duty vehicles.

* These actions must be followed by increasingly stronger rules beyond 2026 that deliver on President
Biden’s goal for 50 percent of vehicles sold in the United States to be zero-emission by 2030, and a more

complete transition to follow shortly thereafter.
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US EPA must move quickly to approve the next generation standards for heavy-duty trucks in 2022 that

acknowledge the growing market for combustion-free medium- and heavy-duty vehicles:

*  More stringent greenhouse gas emission standards for heavy trucks by 2027

* 90 percent reduction in smog-forming NOx emissions for new trucks by 2027

* These actions must be followed by stronger rules for subsequent years that drive a complete transition
to zero-emission heavy-duty vehicles

The Biden Administration’s Justice40 initiative must ensure that major investments are made in environmental

justice communities throughout the United States. These investments must ensure that the benefits of zero-

emission technologies are felt in historically underserved and over-polluted communities.

* Treat 40 percent investment as a minimum requirement

*  Ensure that investments are located in commmunities of concern, and that health, climate and other benefits
actually accrue within these communities

Increase and sustain policies, incentives and investments to accelerate non-combustion renewable electricity

generation and the retirement of combustion-based power plants to achieve the Biden Administration’s target

for 100 percent carbon pollution-free electricity by 2035.

Broad Public Support for
Transportation Electrification

70% of American voters believe the
federal government should:

* implement policies that

support a transition to
zero-emission vehicles; and

* require that by 2040 all new

freight trucks, buses and
delivery vans sold in the
U.S. must produce zero
tailpipe emissions.

American Lung Association Poll, 2021
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Recommended State Policies to Achieve Public Health Benefits of Zero-Emission
Transportation and Electricity Generation

Under the Federal Clean Air Act, California holds the authority to seek a waiver to enact stronger-than-national standards
to address its air pollution challenges, while states can — and increasingly do — follow these more health-protective
rules. At present, 15 states have adopted zero-emission vehicle standards and increasing numbers are pursuing zero-
emission truck requirements. In addition to adopting these standards, states must invest in the fueling infrastructure

needed to support the growing market, while also supporting the transition to non-combustion renewable power.

Zero Emission Zero Emission Zero Emission
Vehicle Standard Truck Standard Truck MOU
California o o o
Colorado o ()
Connecticut o o
Hawaii L J
Maine [ ) o
Maryland o o
Massachusetts o o [ )
Minnesota o
Nevada o
New Jersey o o o
New York o o o
North Carolina (]
Oregon () [ ) [ )
Pennsylvania ()
Rhode Island o o
Vermont [ ) o
Virginia [ ) o
Washington o o o
Washington, DC ‘
Note: The California Zero Emission Vehicle standard sets increasing requirements for zero-emission passenger
vehicle sales. The California Advanced Clean Truck standard sets similar sales percentages for medium- and
heavy-duty truck sales. The Multi-State Memorandum of Understanding creates a coordinated approach to
achieving 30 percent zero-emission truck sales by 2030 and 100 percent sales by 2050.
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e States must adopt state standards for passenger vehicles and medium- and heavy-duty trucks to require that
100 percent of sales are zero-emissions.

e States must lead by example by converting public fleets to zero-emission vehicles.

e States must establish incentive programs to accelerate zero-emission mobility options and set clear
requirements for the equitable distribution of incentive funding and infrastructure investments so that all
communities (including urban, rural, lower-income, etc.) have access to the benefits of zero-emission mobility.

e States must remove barriers to equitable utility investments in zero-emission infrastructure serving all
communities, and invest in upgrades needed to integrate light-, medium- and heavy-duty zero-emission
vehicles across the grid.

e California must utilize its unique Clean Air Act authority to develop and implement stringent near- and long-
term zero-emission standards (e.g., Advanced Clean Cars, Advanced Clean Trucks) that support attainment
of NAAGS and state climate policies while also ensuring equity is central to policy design.

e States must enact programs and investments in infrastructure, consumer rebates and other supportive
programs to join the growing list of jurisdictions following these more health-protective Advanced Clean Cars
and Advanced Clean Trucks standards.

e States must not preempt actions by local governments seeking to expand zero-emission fueling infrastructure
and clean electricity installations or to set more protective building codes.

e States can also join regional or other partnerships such as the Regional Electric Vehicle Midwest Coalition or
the Multi-State Memorandum on Zero Emission Trucks to leverage broader resources to achieve healthier
transportation.

e States must adopt and accelerate clean electricity standards, modernize electric grids and ensure equitable

access to clean electricity to ensure full benefits of non-combustion electricity generation and transportation.
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Recommended Local Policies to Achieve Public Health Benefits of Zero-Emission
Transportation and Electricity Generation

In planning and building bike lanes and sidewalks, transit routes and carpool lanes, local government decisions
impact how we move, and how safely and easily it is we do so. Local decisions can also ease the transition to zero-
emissions. There are examples across the nation of public agencies, rural and urban transit fleets and school districts
incorporating or fully converting to zero-emission technologies within their own fleets and make it easier for residents
and businesses to make the switch and capture the benefits of cleaner air. Local governments must:
e Develop resources with utilities, manufacturers, local and regional governments and others to accelerate
regional deployment of zero-emission vehicles, electricity and associated infrastructure
e Shift public fleets to zero-emissions across all weight classes.
e Establish simplified renewable energy and zero-emission fueling infrastructure installation processes for
businesses, homeowners, renters and apartment managers.
¢ Coordinate with local agencies to implement zero-emission mobility options for lower-income neighborhoods,
including car share, bike share, on-demand transit, etc.
e Ensure building code requirements follow best practices for charging readiness.
¢ Develop non-financial incentives such as preferred parking, sidewalk charging or other, visible measures to
support residents in this transition.

At all levels, local, state and federal partners must collaborate and coordinate to deliver the framework for accessible,

sustainable and reliable deployment of zero-emission transportation.
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Conclusion

Too many Americans face unhealthy air that is being polluted by the transportation and electricity generation sectors.
Climate change is making air pollution worse. This is especially true in lower-income communities and communities
of color experiencing highly concentrated doses of pollution from diesel hotspots, refineries, power plants and other
fossil fuel facilities. To reduce air pollution burdens and disparities, and to protect public health against the worst
impacts of climate change, policies and investments must align with rapid reduction and elimination of combustion in
these sectors. Doing so could yield over $1.2 trillion in public health benefits across the United States between 2020
and 2050 and $1.7 trillion in climate benefits. Acting now provides opportunities for major benefits in the near term and

establishes pathways for generations to breathe healthier air.

iAmerican Lung Association. Health Impact of Air Pollution. April 2021. https://www.lung.org/research/sota/health-risks

iAmerican Lung Association. State of the Air 2021. April 2021. www.lung.org/sota

iIAmerican Lung Association. State of the Air 2021. April 2021. www.lung.org/sota

vUnited States Environmental Protection Agency. Transportation and Environmental Justice Fact Sheet. March 2022. https://www.
epa.gov/system/files/documents/2022-03/420f22008.pdf

vAmerican Lung Association. State of the Air 2021. April 2021. www.lung.org/sota

VAmerican Lung Association poll. June 2021. https:/www.lung.org/media/press-releases/seventy-percent-of-voters-support-
federal-action
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https://www.bakersfield.com/news/inspectors-find-14th-oil-well-leaking-methane-in-bakersfield-residential-
areal/article_76b33f18-e127-11ec-98ae-cbb404e66185.html

Inspectors find 14th oil well leaking methane in Bakersfield
residential area

The Bakersfield Californian
May 31, 2022

in this May 2022 file photo, idle oil wells found to have been leaking methane, marked with blue bins, can be seen from a
housing development on Morningstar Avenue. Authorities said they do not know how much methane had been escaping
from these wells, which are located as close as an eighth of a mile from the neighborhood.

Eliza Green / The Californian

State regulators have discovered another oil well leaking methane in a residential area in

Bakersfield, bringing to 14 the number found fitting that description in the past two weeks.



According to information the state Department of Conservation provided Tuesday, the leak was
found in the vicinity of 216 Durham Court, which is northeast of the intersection of California Avenue
and Stockdale Highway, at a facility operated by Griffin Resources LLC. The previous batch of leaky
wells was located in northeast Bakersfield near the intersection of Morning Drive and Morningstar

Avenue.
MORE INFORMATION

Authorities lack methane data from local oil well leaks

Leaky oil well count hits 21

Newsom lays out plans for methane-detecting satellites after 9 more leaky wells come to light


https://www.bakersfield.com/news/leaky-oil-well-count-hits-21/article_45c457fc-e2cb-11ec-b4ff-b37999c3ecc5.html
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Introduction

The purpose of this memo is to recommend guidelines to CalGEM for evaluating the
economic value of the social benefits and costs to people and the environment in
requiring a 2,500 foot setback for oil and gas drilling (OGD) activities. The 2,500’
setback distance should be considered a minimum required setback. The extensive
technical literature, which we reference below, analyzes health benefits to populations
when they live much farther away than 2,500, such as 1km to 5km, but 2,500’ is a
minimal setback in much of the literature. Economic analyses of the benefits and costs
of setbacks should follow the technical literature and consider setbacks beyond 2,500’
also.

The social benefits and costs derive primarily from reducing the negative impacts of
OGD pollution of soil, water, and air on the well-being of nearby communities. The
impacts include a long list of health conditions that are known to result from hazardous
exposures in the vulnerable populations living nearby. The benefits and costs to the
OGD industry of implementing a setback are more limited under the assumption that the
proposed setback will not impact total production of oil and gas.



The comment letter submitted by Voices in Solidarity against Oil in Neighborhoods
(VISION) on November 30, 2020 lays out an inclusive approach to assessing the health
and safety consequences to the communities living near oil and gas extraction activities.
This memo addresses how CalGEM might analyze the economic value of the net social
benefits from reducing the pollution suffered by nearby communities. In doing so, this
memo provides detailed recommendations on one part of the broader holistic evaluation
that CalGEM must use in deciding the setback rule.

This memo consists of two parts. The first part documents factors that CalGEM should
take into account when evaluating the economic benefits and costs of the forthcoming
proposed rule. These include factors like the adverse health impacts of pollution from
OGD, the hazards causing them and their sources, and the way they manifest into
social and economic costs. It also describes populations that are particularly vulnerable
to pollution and its effects as well as geographic factors that impact outcomes.

The second part of this memo documents the direct and indirect economic benefits of
the proposed rule. Here, the memo discusses the methods and data that should be
leveraged to analyze economic benefits of reducing exposure to OGD pollution through
setbacks. This includes the health benefits, impacts on worker productivity, opportunity
costs of OGD activity within the proposed setback, and the fact that impacted
communities are paying the external costs of OGD.

Summary of Factors that CalGEM Should Consider

Adverse Health Impacts

A recent review by Johnston et al (2018) identified only the following health impacts
from exposure to oil extraction: cancer, liver damage, immunodeficiency, and
neurological symptoms'. However, the adverse health impacts from the soil, air and
water pollution were not included because of limited knowledge about exposure. Below
we include a more comprehensive list of the health outcomes that are likely associated
with this air, soil and air pollution. These range from premature mortality, acute
hospitalizations, and increased emergency room and ambulatory care visits; poor birth
outcomes, to absenteeism and low productivity at work and school to increased need
for chronic care and reduction in life expectancy? 3.

" Johnston, J. E., Lim, E., & Roh, H. (2018). Impact of upstream oil extraction and environmental public
health: A review of the evidence. Science of The Total Environment.

2 https://lwww.oxy.edu/sites/default/files/assets/UEP/letter_city oil _report_health_impacts_10.11.19.pd
3 Shonkoff, S. B., Hays, J., & Finkel, M. (2014). Environmental Public Health Dimensions of Shale and

Tight Gas Development. Environ Health Perspect, 122(8). doi:10.1289/ehp.1307866



A single drill site typically operates for decades, and the extraction produces emissions
of multiple health-hazardous air pollutants, including benzene, toluene, ethylbenzene,
xylene, formaldehyde, hydrogen sulfide, and methylene chloride. Many of these
compounds are known to be toxic to human health, carcinogenic, cause respiratory
harm, or are endocrine disrupting chemicals and can cause long-term developmental or
reproductive harm—a consideration for health across generations* % ¢ 7. These
chemicals can migrate off-site due to fugitive emissions, spills, leaks, or accidents.

Scientific studies on upstream oil and gas extraction from many parts of the US and
globally provide a substantive base of evidence documenting health impacts. In
California, two recent studies demonstrate significant increases in adverse birth
outcomes for pregnant women living within 1 km and 10 km of wells® °. Despite different
extraction procedures, geology and varying local demographics, scientific studies have
consistently demonstrated significant associations with adverse birth outcomes in

4 Zielinska, B., Campbell, D., & Samburova, V. (2014). Impact of emissions from natural gas production
facilities on ambient air quality in the Barnett Shale area: a pilot study. Journal of the Air & Waste
Management Association (1995), 64(12), 1369-1383.

5 Moore, C. W., Zielinska, B., Pétron, G., & Jackson, R. B. (2014). Air impacts of increased natural gas
acquisition, processing, and use: A critical review. Environmental Science and Technology, 48(15), 8349-
8359. doi:10.1021/es4053472

% Field, R., Soltis, J., & Murphy, S. (2014). Air quality concerns of unconventional oil and natural gas
production. Environmental Science: Processes & Impacts, 16(5), 954-969.

7 Colborn, T., Schultz, K., Herrick, L., & Kwiatkowski, C. (2013). An Exploratory Study of Air Quality near
Natural Gas Operations. Human and Ecological Risk Assessment: An International Journal, 20(1), 86-
105. doi:10.1080/10807039.2012.749447

8 Gonzalez DJX, Sherris AR, Yang W, Stevenson DK, Padula AM, Balocchi M, Burke M, Cullen MR,
Shaw GM. Oil and gas production and spontaneous preterm birth in the San Joaquin Valley, CA: A Case
control study. Environ Epidemiol. 2020;4(4):c099. Epub 2020/08/25.

% Tran KV, Casey JA, Cushing LJ, Morello-Frosch R. Residential proximity to Oil and Gas Development
and birth outcomes in California: A Retrospective cohort study of 2006-2015 births. Environ Health
Perspect. 2020;128(6):67001. Epub 2020/06/04



Pennsylvania'® ' 12, Colorado' 4, Texas'®, and Oklahoma'®. Adverse perinatal effects
are associated with maternal proximity of %z mile to 3 miles from drill activity.

Residents near petroleum extraction sites report symptoms of throat and nasal irritation,
eye burning, sinus problems, headaches, skin problems, severe fatigue, loss of smell,
cough, nosebleeds, and psychological stress'” 18 19 2021 Among adults, risk factors for
cardiovascular disease rise with the intensity of nearby oil and gas drilling ?2. These

0 Casey JA, Goin DE, Rudolph KE, Schwartz BS, Mercer D, Elser H, Eisen EA, Morello-Frosch R.
Environ Res. 2019 Unconventional natural gas development and adverse birth outcomes in
Pennsylvania: The potential mediating role of antenatal anxiety and depression. Oct;177:108598. doi:
10.1016/j.envres.2019.108598. Epub 2019 Jul 23. PMID: 31357155

" Unconventional Natural Gas Development and Birth Outcomes in Pennsylvania, USA.

Casey JA, Savitz DA, Rasmussen SG, Ogburn EL, Pollak J, Mercer DG, Schwartz BS.

Epidemiology. 2016 Mar;27(2):163-72. doi: 10.1097/EDE.0000000000000387.

PMID: 26426945

12 Stacy SL, Brink LL, Larkin JC, Sadovsky Y, Goldstein BD, Pitt BR, Talbott EO. Perinatal outcomes and
unconventional natural gas operations in Southwest Pennsylvania. PLoS One. 2015 Jun
3;10(6):e0126425. doi: 10.1371/journal.pone.0126425. PMID: 26039051; PMCID: PMC4454655.

3 McKenzie LM, Guo R, Witter RZ, Savitz DA, Newman LS, Adgate JL. Birth outcomes and maternal
residential proximity to natural gas development in rural Colorado. Environ Health Perspect. 2014
Apr;122(4):412-7. doi: 10.1289/ehp.1306722. Epub 2014 Jan 28. PMID: 24474681; PMCID:
PMC3984231.

4 McKenzie LM, Allshouse W, Daniels S. Congenital heart defects and intensity of oil and gas well site
activities in early pregnancy. Environ Int. 2019 Nov;132:104949. doi: 10.1016/j.envint.2019.104949. Epub
2019 Jul 18. PMID: 31327466.

S Whitworth KW, Marshall AK, Symanski E. Maternal residential proximity to unconventional gas
development and perinatal outcomes among a diverse urban population in Texas. PLoS One. 2017 Jul
21;12(7):e0180966. doi: 10.1371/journal.pone.0180966. PMID: 28732016; PMCID: PMC5522007.

6 Janitz AE, Dao HD, Campbell JE, Stoner JA, Peck JD. The association between natural gas well
activity and specific congenital anomalies in Oklahoma, 1997-2009. Environ Int. 2019 Jan;122:381-388.
doi: 10.1016/j.envint.2018.12.011. Epub 2018 Dec 12. PMID: 30551805; PMCID: PMC6328052.

17 Steinzor, N., Subra, W., & Sumi, L. (2013). Investigating links between shale gas development and
health impacts through a community survey project in Pennsylvania. NEW SOLUTIONS: A Journal of
Environmental and Occupational Health Policy, 23(1), 55-83. doi:10.2190/NS.23.1.e

8 Rabinowitz, P. M., Slizovskiy, I. B., Lamers, V., Trufan, S. J., Holford, T. R., Dziura, J. D, . . . Stowe, M.
H. (2015). Proximity to natural gas wells and reported health status: results of a household survey in
Washington County, Pennsylvania. Environmental Health Perspectives, 123(1), 21-26.
doi:10.1289/ehp.1307732 [doi]

9 Elliott, E. G., Ma, X., Leaderer, B. P., McKay, L. A., Pedersen, C. J., Wang, C., . . . Deziel, N. C. (2018).
A community-based evaluation of proximity to unconventional oil and gas wells, drinking water
contaminants, and health symptoms in Ohio. Environmental Research, 167, 550-557.
doi:https://doi.org/10.1016/j.envres.2018.08.022

20 Jemielita, T., Gerton, G. L., Neidell, M., Chillrud, S., Yan, B., Stute, M., . . . Panettieri, R. A., Jr. (2015).
Unconventional Gas and Qil Drilling Is Associated with Increased Hospital Utilization Rates. PLoS One,
10(7), e0131093. doi:10.1371/journal.pone.0131093

21 Casey, J. A., Wilcox, H. C., Hirsch, A. G., Pollak, J., & Schwartz, B. S. (2018). Associations of
unconventional natural gas development with depression symptoms and disordered sleep in
Pennsylvania. Scientific Reports, 8(1), 11375.

22 McKenzie, L. M., Crooks, J., Peel, J. L., Blair, B. D., Brindley, S., Allshouse, W. B., . . . Adgate, J. L.
(2019). Relationships between indicators of cardiovascular disease and intensity of oil and natural gas
activity in Northeastern Colorado. Environ Res, 170, 56-64. doi:10.1016/j.envres.2018.12.004


https://pubmed.ncbi.nlm.nih.gov/31357155/
https://pubmed.ncbi.nlm.nih.gov/31357155/
https://pubmed.ncbi.nlm.nih.gov/26426945/

symptoms increased in incidence among individuals living near oil and gas facilities
compared to those living farther away. Neurological symptoms, kidney damage and
thyroid problems also increase among those living in oil extraction regions compared to
those living farther away, while stress, including social and economic stress, can make
these health conditions worse?3.

Cancer mortality is higher in communities exposed to oil extraction 24 25 26 27 For
example, in Colorado, children with leukemia were 4.6 times more likely to live in an
area with dense petroleum extraction®.

Toxic emissions leak into the air surrounding oil and gas production especially during
the production phase. With the lengthy operation timeframes, episodic peak emission
events, and the largest number of hazardous air pollutants from the various equipment
and operations, this period has the potential to emit the highest concentrations of
hazardous air pollutant over the longest period of time?°. The truck traffic to and from
the drilling site and the operation of diesel equipment releases toxic air pollutants
compromising air quality3® 3'. Exposure to these air pollutants have been shown to be

23 Morello-Frosch, R., Zuk, M., Jerrett, M., Shamasunder, B., & Kyle, A. D. (2011). Understanding the
cumulative impacts of inequalities in environmental health: implications for policy. Health Aff (Millwood),
30(5), 879-887. doi:10.1377/hlthaff.2011.0153

24 San Sebastian M, Armstrong B, A, C. J., & C., S. (2001). Exposures and cancer incidence near oil
fields in the Amazon basin of Ecuador. . Occup Environ Med, 58, 517-522.

25 Moolgavkar, S. H., Chang, E. T., Watson, H., & Lau, E. C. (2014). Cancer mortality and quantitative oil
production in the Amazon region of Ecuador, 1990-2010. Cancer Causes Control, 25(1), 59-72.
doi:10.1007/s10552-013-0308-8

26 McKenzie, L. M., Allshouse, W. B., Byers, T. E., Bedrick, E. J., Serdar, B., & Adgate, J. L. (2017).
Childhood hematologic cancer and residential proximity to oil and gas development. PLoS One, 12(2),
€0170423. doi:10.1371/journal.pone.0170423

27 Finkel, M. L. (2016). Shale gas development and cancer incidence in southwest Pennsylvania. Public
Health, 141, 198-206. doi:https://doi.org/10.1016/j.puhe.2016.09.008

28 McKenzie, L. M., Allshouse, W. B., Byers, T. E., Bedrick, E. J., Serdar, B., & Adgate, J. L. (2017).
Childhood hematologic cancer and residential proximity to oil and gas development. PLoS One, 12(2),
€0170423. doi:10.1371/journal.pone.0170423

29 Garcia-Gonzales, D. A., Shonkoff, S. B. C., Hays, J., & Jerrett, M. (2019). Hazardous Air Pollutants
Associated with Upstream Oil and Natural Gas Development: A Critical Synthesis of Current Peer-
Reviewed Literature. Annu Rev Public Health, 40, 283-304. doi:10.1146/annurevpublhealth-040218-
043715

30 Goodman, P. S., Galatioto, F., Thorpe, N., Namdeo, A. K., Davies, R. J., & Bird, R. N. (2016).
Investigating the traffic-related environmental impacts of hydraulic-fracturing (fracking) operations.
Environ Int, 89-90, 248-260. doi:10.1016/j.envint.2016.02.002

31 Alishouse, W. B., McKenzie, L. M., Barton, K., Brindley, S., & Adgate, J. L. (2019). Community Noise
and Air Pollution Exposure During the Development of a Multi-Well Oil and Gas Pad. Environ Sci
Technol, 53(12), 7126-7135. doi:10.1021/acs.est.9b00052



higher near drilling sites®? 33 34 35 including in Los Angeles3® 37, Adverse human health
impacts result from exposure to these chemicals3®. Acute inhalation of petroleum
hydrocarbons increases the incidence of eye irritation and migraine headaches3® 40 41
as well as asthma symptoms*? 43 44 The high decibels of noise around drilling
operations is an important co-exposure?*® 46 47,

32 McKenzie, L. M., Witter, R. Z., Newman, L. S., & Adgate, J. L. (2012). Human health risk assessment
of air emissions from development of unconventional natural gas resources. The Science of The Total
Environment, 424, 79-87. doi:10.1016/j.scitotenv.2012.02.018

33 Colborn, T., Schultz, K., Herrick, L., & Kwiatkowski, C. (2013). An Exploratory Study of Air Quality near
Natural Gas Operations. Human and Ecological Risk Assessment: An International Journal, 20(1), 86-
105. doi:10.1080/10807039.2012.749447

34 pétron, G., Frost, G., Miller, B. R., Hirsch, A. |., Montzka, S. A., Karion, A,, . . . Tans, P. (2012).
Hydrocarbon emissions characterization in the Colorado Front Range: A pilot study. Journal of
Geophysical Research: Atmospheres, 117(D4), n/a-n/a. doi:10.1029/2011JD016360

3% Macey, G. P., Breech, R., Chernaik, M., Cox, C., Larson, D., Thomas, D., & Carpenter, D. O. (2014).
Air concentrations of volatile compounds near oil and gas production: a community-based exploratory
study. Environ Health, 13, 82-82. doi:10.1186/1476-069X-13-82

36 Collier-Oxandale, A. M., Gordon Casey, J., Piedrahita, R. A., Ortega, J., Halliday, H., Johnston, J., &
Hannigan, M. (2018). Assessing a low-cost methane sensor quantification system for use in complex rural
and urban environments. Atmospheric Measurement Techniques, 11(6), 3569.

37 Shamasunder, B., Collier-Oxandale, A., Blickley, J., Sadd, J., Chan, M., Navarro, S., . . . Wong, N. J.
(2018). Community-Based Health and Exposure Study around Urban Oil Developments in South Los
Angeles. Int J Environ Res Public Health, 15(1). doi:10.3390/ijerph15010138

38 McKenzie, L. M., Witter, R. Z., Newman, L. S., & Adgate, J. L. (2012). opcit

39 Kim, B. M., Park, E. K., LeeAn, S. Y., Ha, M., Kim, E. J., Kwon, H., . . . Ha, E. H. (2009). BTEX
exposure and its health effects in pregnant women following the Hebei Spirit oil spill. Journal of
Preventive Medicine and Public Health, 42(2), 96-103. doi:10.3961/jpmph.2009.42.2.96

40 Tunsaringkarn, T., Ketkaew, P., Siriwong, W., & Rungsiyothin, A. (2013). Benzene Exposure and lts
Association with Sickness Exhibited in Gasoline Station Workers. 1-8. doi:10.7726/ijeps.2013.1001

41 Tustin, A. W., Hirsch, A. G., Rasmussen, S. G., Casey, J. A., Bandeen-Roche, K., & Schwartz, B. S.
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Headache, and Fatigue Symptoms in Pennsylvania. Environ Health Perspect, 125(2), 189-197.
doi:10.1289/ehp281

42 Rasmussen, S. G., Ogburn, E. L., McCormack, M., Casey, J. A., Bandeen-Roche, K., Mercer, D. G., &
Schwartz, B. S. (2016). Association Between Unconventional Natural Gas Development in the Marcellus
Shale and Asthma Exacerbations. JAMA Intern Med, 176(9), 1334-1343.
doi:10.1001/jamainternmed.2016.2436

43 White, N., teWaterNaude, J., van der Walt, A., Ravenscroft, G., Roberts, W., & Ehrlich, R. (2009).
Meteorologically estimated exposure but not distance predicts asthma symptoms in schoolchildren in the
environs of a petrochemical refinery: a cross-sectional study. Environmental health : a global access
science source, 8, 45-45. doi:10.1186/1476-069X-8-45
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Increased asthma and respiratory symptoms in children exposed to petrochemical pollution. Journal of
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Animals living in oil producing regions accumulate toxins in various organs, especially
toxic metals, that lead to kidney damage 2 4°. Elevated levels of toxic metals and
petroleum hydrocarbons have been measured in soil and water near oil extraction
sites® in Texas®!, China®? 53 %4 Nigeria®®, and Iraq®®.

Hydrogen sulfide is an odoriferous gas associated with oil drilling. Most human organ
systems are susceptible to the toxic effects of H2S, especially the central nervous
system, the respiratory system, the cardiovascular system, the gastrointestinal system,
and mucus membranes®’. At ambient levels, odorant chemicals may irritate the eyes,
nose and throat and induce symptoms such as nausea, vomiting, headaches, stress,
negative mood, and stinging sensations®® °°. Odors that are perceived as unpleasant,
embarrassing, or sickening may interfere with mood, beneficial land use, and social
activities. Chronic exposure to elevated ambient concentrations contribute to harm to

48 Miedico, O., lammarino, M., Paglia, G., Tarallo, M., Mangiacotti, M., & Chiaravalle, A. E. (2016).
Environmental monitoring of the area surrounding oil wells in Val d'Agri (ltaly): element accumulation in
bovine and ovine organs. Environ Monit Assess, 188(6), 338. doi:10.1007/s10661-016-5317-0

49 Al-Hashem, M. A. (2011). Evidence of hepatotoxicity in the sand lizard Acanthodactylus scutellatus
from Kuwait's Greater Al-Burgan oil field. Ecotoxicol Environ Saf, 74(5), 1391-1395.
doi:10.1016/j.ecoenv.2011.02.021

50 Johnston, J. E., Lim, E., & Roh, H. (2018).0pcit.

51 Bojes, H. K., & Pope, P. G. (2007). Characterization of EPA's 16 priority pollutant polycyclic aromatic
hydrocarbons (PAHSs) in tank bottom solids and associated contaminated soils at oil exploration and
production sites in Texas. Regul Toxicol Pharmacol, 47(3), 288-295. doi:10.1016/j.yrtph.2006.11.007

52 Zhang, J., Yang, J. C., Wang, R. Q., Hou, H., Du, X. M., Fan, S. K., . . . Dai, J. L. (2013). Effects of
pollution sources and soil properties on distribution of polycyclic aromatic hydrocarbons and risk
assessment. Sci Total Environ, 463-464, 1-10. doi:10.1016/j.scitotenv.2013.05.066

53 Wang, J., Cao, X., Liao, J., Huang, Y., & Tang, X. (2015). Carcinogenic potential of PAHs in
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10909. doi:10.1007/s11356-014-3954-9

54 Fu, X., Cui, Z., & Zang, G. (2014). Migration, speciation and distribution of heavy metals in an oil
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doi:10.1039/c3em00618b
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Delta. International Journal of Physical Sciences, 2(10), 271-275.
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the respiratory system in adults and children and increase cough, headaches and
wheezing®® 1.

Buffers or setbacks help to limit exposures to harmful contaminants that adversely
impact human health®2 63 64 65 From the public health perspective, given the
overwhelming weight of evidence of adverse health effects from oil and gas
development, it is essential to reduce exposures to these harmful pollutants in
communities especially in homes, schools, and workplaces.

Hazards Contributing to Adverse Health Impacts

CalGEM’s assessment of the proposed rule’s health impacts should capture the effects
of the following air pollutants: PM2.5, PM10, NOX, SO2, ozone, volatile organic
compounds (VOCs, a broad category including benzenes, toluenes, hydrogen sulfide,
poly aromatic hydrocarbons, and related chemicals), and other compounds used in
fracking for which not much is known about toxicity. The emissions can come from
engines, outgassing, flares, leaks, or proppants. Pollution of the soil and water are also
essential to consider, as are psychological stressors such as light and noise.

Vulnerable Populations

Some population groups are especially vulnerable to these hazards and have increased
risk of harm from exposure. These groups include young children and the elderly,
pregnant women, poor and disadvantaged communities that often suffer food insecurity
and inadequate health care, Black and Latinx community members, and those with pre-
existing health conditions such as diabetes, lung disease, heart disease, and asthma.
To ensure limited exposure, OGD should have at least a 2,500’ setback from places
where these vulnerable populations congregate such as schools, day care, senior and
health care facilities, and residences.

60 Jaakkola, J. J., Paunio, M., Virtanen, M., & Heinonen, O. P. (1991). Low-level air pollution and upper
respiratory infections in children. American Journal of Public Health, 81(8), 1060-1063.
doi:10.2105/AJPH.81.8.1060

61 Marttila, O., Jaakkola, J. J. K., Vilkka, V., Jappinen, P., & Haahtela, T. (1994). The South Karelia Air
Pollution Study: The Effects of Malodorous Sulfur Compounds from Pulp Mills on Respiratory and Other
Symptoms in Children. Environmental Research, 66(2), 152-159. doi:10.1006/enrs.1994.1051

62 Fry, M. (2013). Urban gas drilling and distance ordinances in the Texas Barnett Shale. Energy Policy,
62, 79-89.

63 Haley, M., McCawley, M., Epstein, A. C., Arrington, B., & Bjerke, E. F. (2016). Adequacy of current
state setbacks for directional high-volume hydraulic fracturing in the Marcellus, Barnett, and Niobrara
Shale Plays. Environmental Health Perspectives, 124(9), 1323-1333.

64 McKenzie, L. M., Allshouse, W. B., Burke, T., Blair, B. D., & Adgate, J. L. (2016) opcit

65 Banan, Z., & Gernand, J. M. (2018). Evaluation of gas well setback policy in the Marcellus Shale region
of Pennsylvania in relation to emissions of fine particulate matter. Journal of the Air & Waste
Management Association, 68(9), 988-1000.



Sources of Exposure to Hazards

People living and working nearby OGD can be exposed to the above-mentioned
hazards through air, water, and the environment, and the workers involved with OGD
have occupational exposure.

Toxic air pollution results from aerosolizing of the polyaromatic hydocarbons, fine
and ultrafine particulate matter, and other chemicals from the wells themselves
and from the engines in the vehicles and in the wells. The first few months of
preparing a new well result in especially high levels of toxins and pollutants in the
air from the traffic and engines required for initiating production. Then, over the
relatively long periods of production, chemicals leak consistently in high
cumulative volume. Even after production has ended, improperly plugged wells
may continue to leak toxic chemicals into the air, soil, and water for many years.
The chemicals used in OGD (some of which are unknown since they are
protected by trade secrets) contaminate water through several avenues:
contamination of aquifers above or below the wells, spills and leakage of excess
water contaminated with petrochemicals into the soil around the wells, leakage
from unlined excess water storage pools, use of excess water from wells for
irrigation, among others.

Environmental exposures that harm health include direct exposure to soil
contaminated from leaks and spills, as well as indirect exposure to food grown on
contaminated soil and/or irrigated with contaminated water. Excess light and
noise from activity around wells increase anxiety.

Humans are also exposed to hazards through the negative impacts of OGD on
plants and wildlife, which include habitat loss and fragmentation.

Geographic Factors

It is important to consider the role of geography in determining the impacts of OGD.
These factors include:

The number and demographics of the population living, working, and engaging in
activities within 2,500’ of oil and gas operations has a direct bearing on the
negative effects of OGD. Special attention must be paid to vulnerable
populations.

The presence and proximity of aquifers, reservoirs or other bodies of water or
watersheds affect the likelihood and severity of negative health impacts through
water pollution.

The density of wells in the area must be considered to determine the degree of
negative impacts. It is insufficient to merely note the presence or absence of any
wells.



e The proximity of wells in the area must be considered to determine the degree of
negative impacts. It is insufficient to merely note whether wells fall within the
proposed 2,500’ setback.

e The well geology, production method, and history of the production company
must be considered to estimate the risk of spill, leak, and inappropriate disposal
or reuse of produced water containing chemicals.

e Where and how the exposures take place must be considered : air — inhaled,
water — contamination of wells (rural) and aquifers (rural vs urban watershed),
spills of oil and gas and/or the chemicals used for oil and gas development

e The level of toxic exposure in air (e.g., local AQl), water (presence of toxins), and
environment must be considered to determine the marginal harm from additional
exposures.

Economic Benefits of Proposed 2,500° Setback Rule

Economic Value of Social and Health Benefits of a Proposed
Setback Rule

As the above sections document, the adverse health impacts range from increased
acute diseases (such as asthma and increased incidence and severity of COVID19) to
chronic conditions such as cancer, reduced cardiopulmonary function, and the long-
term consequences of poor birth outcomes on life expectancy. All of these impacts
result in high social and economic costs to the impacted population (i.e., people living
within 2,500’ of OGD). Social and economic costs of health deterioration resulting from
exposure to toxic emissions for extraction activities include costs related to morbidity,
such as increased health services, productivity losses from disease and absenteeism,
long term care for low birth weight or preterm birth, and mortality, with the value of a
statistical life estimated by the US Dept of Transportation in 2016 as $9.6 Million per
death.®®

Here we provide guidelines based on accepted practices for estimating the economic
value of the health benefits of a policy rule.®” Our proposed method for estimating the
economic value of the health benefits from reduced ambient air pollution on the nearby
communities is conservative because it includes the economic valuation of only a few of
the known toxic air pollutants released by oil and gas extraction activities. Often the

66 See US Department of Transportation, “Revised Departmental Guidance on Valuation of a Statistical
Life in Economic Analysis.”

67 See the United States Environmental Protection Agency’s Guidelines for Preparing Economic
Analyses. https://www.epa.gov/environmental-economics/guidelines-preparing-economic-analyses
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local air pollution analysis involves only PM2.5, and also ozone in some studies. As the
above literature review shows, these are only two air pollutants out of the many air,
water, and environmental hazards of OGD known to cause negative health impacts.
Therefore, the estimated total social benefit of the proposed rule that results from an
analysis of only a few ambient air pollutants must be viewed as only a very small part of
the actual total social benefits for the impacted population.

The economic valuation of the proposed 2,500’ setback’s effects on improved health for
the impacted population through improving air quality (e.g., reducing PM2.5 and ozone)
requires a rigorous analysis done by researchers who are familiar with undertaking
statistical analysis of the publicly available data. Then, this economic analysis can be
added to the CalGEM health impact analysis to systematically consider the full range of
potential impacts of the proposal on health determinants, health status, and health
equity.%®

CalGEM should integrate the quantitative economic and health analyses into the
qualitative data from stakeholders affected by the proposal, particularly impacted
vulnerable populations who provided testimony in pre-rulemaking hearings and with
materials directly submitted to CalGEM. This use of qualitative data is in line with the
official standard for health impact analysis: “The lack of formal, scientific, quantitative, or
published evidence should not preclude reasoned evaluation of health impacts. The
expertise and experience of affected members of the public (local knowledge), whether
obtained via the use of participatory methods, collected via formal qualitative research
methods, or reflected in public testimony, comprise a legitimate source of evidence.”®°

The first step in evaluating the economic benefits of improved health due to improving
air quality is to determine the improvement in air quality. To provide concrete
recommendations on how CalGEM can do this, we discuss an ongoing research project
being conducted at by David Gonzalez and colleagues at Stanford University’® that
uses panel data from California air pollution monitors to estimate the ambient air
pollution emitted from nearby oil and gas wells. We think that this research can be
useful to CalGEM because it uses California data, it estimates the increase in pollution
from one additional well by using panel data over 21 years, and it uses a rigorous
statistical method.

%8 |bid

89 Health Impact Analysis_https://hiasociety.org/resources/Documents/HIA-Practice-Standards-
September-2014.pdf See the list of practice standards to be followed.

70 Gonzalez, David J.X. Research Project on Extractive Industries and Health Equity in the Emmett
Interdisciplinary Program in Environment and Resources at Stanford University.

11


https://hiasociety.org/resources/Documents/HIA-Practice-Standards-September-2014.pdf
https://hiasociety.org/resources/Documents/HIA-Practice-Standards-September-2014.pdf
https://hiasociety.org/resources/Documents/HIA-Practice-Standards-September-2014.pdf

The Gonzalez et al. study examines the effects of upstream oil and gas preproduction
(drilling sites) and production activities (total volume of oil and gas) on the
concentrations of ambient air pollutants in California. The data comes from 360
monitors in the EPA Air Quality System over the time period 1999-2019, which provided
approximately 1.6 million daily observations including daily concentrations of ambient air
pollutants previously reported to be associated with oil and gas production (PM2.5,
NO2, O3, SO2, VOCs). The research team obtained data on the preproduction sites
and production by well from CalGEM. For each monitor-day, they assessed exposure to
upwind drilling sites and total production volume of oil and gas within 1 km bins out to 1
km from the monitor. They estimate adjusted fixed effects linear regression models for
each pollutant, controlling for geographic, seasonal, temporal, and meteorological
factors.”! They find that it is important to control for season, year, precipitation, wind
speed, and presence of wildfire smoke plumes. Their preliminary findings show higher
concentrations of PM2.5 with exposure to upwind drilling sites within 3 km, higher
concentrations of O3 for drilling sites at 2-4 km, and higher concentrations of SO2 for
drilling sites within 1 km.

A preliminary estimate of the social benefits that would accrue as a result of a decline in
premature mortality from mandated setbacks of 2,500’ would be calculated as follows
using a conservative estimate based solely upon the excess PM2.5 generated by OGD
within 2 km radius of wells. The excess PM2s is approximately 1.8 ug/m? for an
additional drilling site within a 2 km (6,561’) radius, an estimate that can be reasonably
applied to 2,500'.7? Recent studies demonstrate that 10 microgram/M3 higher levels of
PM2.5 are associated with a 7.3% increase in all cause mortality rate.”® This increase in
all-cause mortality rate doubles among those with low socioeconomic status and almost
triples among Blacks. Those living near oil and gas wells are frequently of low
socioeconomic status and many are Black, as discussed below.

If oil and gas wells are moved to at least 2,500’ km away from where people live, go to
school, work, and play, and inhabitants’ exposure to PM2.5 declines by only 1 ug/m?3, a
conservative estimate based on the estimated effect of 1.8 ug/m3, then mortality rates
would decline by at least 0.73%. The overall mortality rate in 2018 in California was
609 per 100,000. For each 100,000 people living within 1 km of a well, 609 deaths

" The findings were tested for robustness by using alternative model specifications and by conducting
placebo tests using exposure to wells that were downwind and in random wind directions from the
monitors.

2 Gonzalez, David J.X., Christina K. Francis, Michael Baiocchi, Mark Cullen, and Marshall Burke.
Upstream oil and gas production and ambient air quality in California. Research Project in the Emmett
Interdisciplinary Program in Environment and Resources at Stanford University, Work in progress (2020)
3 Qian Di MS, Wang Y, Zanobetti A, Wang Y, Kourtrakis P, Choirate C, Dominici F, Schwartz J. 2017.
Air Pollution and Mortality in the Medicare Population. N Engl J Med 2017 June 29;376(260:2513-2522).
Berger RE, Ramaswami R, Solomon CG, Drazen JM. 2017. Air Pollution Still Kills. N Engl J Med
2017:376:2591-2592.
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would occur in a year. If wells were moved so that the PM2.5 was 1 ug/m? less for these
100,000 people, then 4.5 premature deaths (0.73%) would be averted annually. With a
Value of a Statistical Life of $10,000,000 estimated by the EPA in 2019, then averting
4.5 deaths leads to a social benefit of $45M annually. In 2018 over 850,000
Californians live within 2,500’ of an active oil well,”* and improving their mortality by
decreasing their PM2.5 air pollution would provide social benefits at least $382.5
million annually. The social benefit may be greater for communities exposed to
intensive oil production activities, where concentrations of PM2.5 would likely be higher.
This size of the impacted population is increasing as new wells are drilled. In 2020, 2.17
million Californians live within 2,500’ of operational wells (new, active, and idle wells).”®

However OGD spews much more toxicity in air, soil, and water that cause poor health
than just the increase in PM2.5 around wells. The health problems caused by OGD are
listed above so that the social benefits from increasing setbacks from wells are much
greater than the already high social benefits from decreasing PM2.5 emissions in
nearby communities.

Next we look at the demographics of the population living near extraction activities.
Public Data from FracTracker®™ provides GIS analysis overlaying oil and gas wells (idle,
operational, new; within 2,500" and within 2,500'-5,280") by census block to American
Community Survey (2013-2018) block group demographics data (age, non-white,
Latinx, poverty rate, distribution of income) with CalEnviroScreen 3.0 by census tract.”®
Here CalEnviroScreen 3.0 is linked to the American Community Survey demographic
data.

An aggregation of these data are provided for CalEnviroScreen 3.0 percentile groups
(Table 1), and American Community Survey (2013-2018) census block group
demographics data (Table 2).

Table 1 maps the distribution of wells in the census block groups with CalEnviroScreen
3.0 data on incidence of asthma (from lowest 0-20% percentile to highest 80-100%
percentile groups), incidence of low birth weight, drinking water quality, PM2.5, and
Ozone.”” The relationship between location of wells and specific health problems is
complex and must be carefully explained.

4 http://priceofoil.org/2018/05/22/skys-limit-california-oil-production-paris-climate-goals/ See also
https://www.fractracker.org/2019/07/impact-of-a-2500-oil-and-gas-well-setback-in-california/

7S https://www.fractracker.org/2020/12/people-and-production/ p 1.

76 CalEnviroScreen 3.0 rankings were updated June 2018. https://oehha.ca.gov/calenviroscreen

T Database created and made available by Kyle Ferrar, Western Program Coordinator, FracTracker
Alliance

13


http://priceofoil.org/2018/05/22/skys-limit-california-oil-production-paris-climate-goals/
https://www.fractracker.org/2019/07/impact-of-a-2500-oil-and-gas-well-setback-in-california/
https://www.fractracker.org/2020/12/people-and-production/
https://oehha.ca.gov/calenviroscreen

The large number of wells located in the 60-80th percentile rather than the worst (80-
100th percentile) is a result of spatial bias,’® and the many factors that are aggregated
to generate the CES Total Scores. These factors include relative affluence and other
indicators of socio-economic status. The majority of the worst (80th-100 percentile for
Total CES Score) census block groups are located in low-income urban census block
groups, many in Northern California cities that do not host urban drilling operations.

For the asthma rankings, the majority of wells are located in the best CES 3.0 percentile
(0-20th percentile) for Asthma. While there is much urban drilling in Los Angeles, the
spatial bias in this type of analysis gives more weight to the majority of oil and gas wells
that are located in rural areas, which historically have much lower asthma rates. This is
a result of the very high incidence of asthma in cities without urban drilling such as the
Bay Area and Sacramento (80-100th percentile).

Operational Well Counts

0-20%ile | 20-40%ile |40-60%ile |B0-80%ile | 30-100%ile
Asthma 40,247 19,827 18,902 4 867 19,792
Low Birth Weight| 10,186 13,368 14,995 3,236 58,036
Drinking Water 1,019 1,675 53,452 6,214 41,206
PM2.5 5,708 4,237 16,614 70,8549 659,987
Ozrone 2,238 5,435 6,107 9,898 79,957
Total CES 3.0 1,583 5,756 15,671 65,356 12,985

Table 1. Oil and Gas Wells in CES 3.0 Percentile Groups (2018)

Distance from an operational oil and gas well
Demographies Within 2,.500' (2.500'- 1 Mile [Bevond 1 Mile (Statewide]
Non-white 44, 44% 43.56% 39.16%
Latinx 43.25% 44 97% 37.79%
Age 0-5 6.08% 6.12% 6.37%
Age <18 21.54% 22.12% 23.39%
Age 65+ 13.17% 13.11% 13.68%
Poverty: Under .5 Income to Poverty Ratio 6.51% 6.40% 6.21%
Poverty: .5-.99 Income to Poverty Ratio 8.508 B.58% 7.92%
Median Annual Household Income < 40k 30.09% 30.73% 28.72%
Median Annual Household Income <575k 53.53% 54.36% 51.76%

Table 2. California Demographics at Specific Distances from Oil and Gas Wells (U.S.
Census Bureau, ACS 2013-2018 5-year Summaries)

78 This spatial bias results from edge effects of census block groups, where communities living near oil
and gas extraction operations may not live in the same census block groups as the oil and gas wells, and
are therefore not counted.
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Further descriptive analysis of this database can demonstrate the observed
demographics by age, race and income of the vulnerable population, and the observed
health outcomes for asthma and birthweight. As Table 2 shows, populations living within
2,500’ of operational wells tend to be more non-white and Latinx, under age 5 years,
and living in poverty than populations beyond 1-mile.

To simplify the data collection and analysis, the three counties (LA, Orange, and Kern),
which have 95% of the population living within 2,500’ of extraction operations, can be
used with the assumption that the findings can be generalized to the rest of the state.
The percentage of the population in these three counties living within 2,500’ range from
8.5% in Kern to 5.5% in LA.

One recent study on preterm births used an inverse distance-squared weighted index
for new and active wells within 10 km of the maternal residence as the predictor
variable.” Another recent study used exposure to wells as the inactive well count (no
inactive wells, 1 well, 2-5 wells, 6+ wells) and production volume from active wells in
barrels of oil (no BOE, 1-100 BOE/day, >100 BOE/day).8°

CalGEM can integrate the economic valuation with evidence of other social benefits
related to less polluted water and soil, to reduce noise and light, to alternative uses of
the land, along with qualitative data from impacted communities. The broad impact
analysis provides the basis for knowing how the proposed 2,500’ setback rule would
affect people’s daily lives and their health both today and in the future.

Impact of Air Pollution on Productivity

In its assessment of the benefits of the proposed 2,500’ setback, CalGEM should
consider the negative impact of air pollution on worker productivity. Recent studies have
found that exposure to PM2.5 and ozone air pollution results in economically significant
harm to the productivity of indoor and outdoor workers across a variety of job types.
Zivin and Neidell (2012) study the effect of ozone pollution on the productivity of outdoor
agricultural workers in California. They find that “ozone levels well below federal air
quality standards have a significant impact on productivity: a 10 parts per billion (ppb)
decrease in ozone concentrations increases worker productivity by 5.5 percent.” The
authors note that “it seems plausible that efforts to reduce pollution could in fact also be
viewed as an investment in human capital, and thus a tool for promoting, rather than

¥ Gonzalez DJX, Sherris AR, Yang W, Stevenson DK, Padula AM, Baiocchi M, et al. Oil and gas
production and spontaneous preterm birth in the San Joaquin Valley, CA: A case- control study. Environ
Epidemiol. 2020;4(4):e099. Epub 2020/08/25.

80 Tran KV, Casey JA, Cushing LJ, Morello-Frosch R. Residential Proximity to Oil and Gas Development
and Birth Outcomes in California: A Retrospective Cohort Study of 2006- 2015 Births. Environ Health
Perspect. 2020;128(6):67001. Epub 2020/06/04.
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retarding, economic growth.” Chang et al (2016) study the effect of outdoor PM2.5
pollution levels on indoor agricultural workers at a pear packing facility in California and
find “an increase in PM2.5 pollution of 10 micrograms per cubic meter (ug/m3) reduces
the productivity of workers by ... approximately 6 percent of average hourly earnings.”
This work is consistent with other studies on pollution and productivity for physically
demanding occupations, including Chang et al. (2014); Hanna and Oliva (2015);
Archsmith, Heyes, and Saberian (2018); He, Liu, and Salvo (2016); Adhvaryu, Kala, and
Nyshadham (2016); and Fu, Viard, and Zhang (2017).

To study air pollution’s effect on the productivity of higher-skilled indoor workers, Chang
et al (2019) examine outdoor PM10 pollution levels (which includes PM2.5) and service
sector workers at an indoor call center in China, finding a statistically significant
reduction in the number of calls handled per shift. Air pollution’s adverse cognitive
effects have even been measured on stock market returns. Heyes et al (2016) study
S&P 500 returns, finding that “a one standard deviation increase in daily ambient PM2.5
concentrations causes a statistically significant 11.9% reduction in daily percentage
returns.”

CalGEM should also consider pollution’s negative impacts on productivity defined more
broadly to include non-market productivity like unpaid household work and education
outcomes. For education outcomes, there is evidence that early-life exposure to air
pollution is associated with negative impacts on neurodevelopment and behavior in
infants and young children, autism diagnosis, and attention-deficit/hyperactivity
disorder.8! As noted by Stingone et al (2017), there is “evidence that air pollutants
contribute to deficits in neurodevelopment that persist into later childhood... affecting
cognitive outcomes such as academic achievement.”

When considering any alleged costs to the OGD industry, CalGEM must also consider
the potential for such costs to be offset by worker productivity gains across industries
due to a reduction in OGD pollution as well as productivity gains defined more broadly
to include unpaid household work and education outcomes.

Employment Costs of the Proposed Setback

Few jobs are required in the field once wells are actively operating, with only occasional
maintenance or repair work by blue-collar workers. Employment of blue-collar workers
is mostly for drilling new wells or reworking wells as they become less productive or
have been idle. Professional and managerial employees work at desks in company
headquarters. However all oil and gas workers face a cyclical industry that varies with

81 See Stingone et al (2017) and references therein.
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the price of oil and gas. The latest severe downturn occurred with the over-supply of oil
just as the pandemic was causing demand to fall.®2

A recent analysis of employment characteristics in a report by researchers at the
University of California Santa Barbara (UCSB report, Section 3)8 commissioned by
CalEPA uses average total compensation for all workers, which is not the correct data
for evaluating the pay for blue-collar workers in the extraction sector. Average wages
and annual earnings by employment in the blue-collar occupations for the oil and gas
extraction industry in California by year is publicly available from the US BLS. Data for
2019 is shown in Table 3.

Table 3: Number of Employees and Median Wages for Blue-Collar Occupations in Oil
Extraction Operations®
Employees Median Wage Avg. Earnings

Rotary drill operators 1,680 (.27) 530.58 568,930
Service unit operators 2,340 (.37) 526.67 557,260
Roustabouts 1,350 {.22) $15.75 538,730
Derrick operators 890 (.14) 525.02 552,310
Total 6,260 (1.00) -- 555,642

Note that the average annual earnings for these occupations in O&G extraction of
$55,642 are much lower than the annual total compensation shown in the UCSB report,
which was $161,443 in LA County; $122,344 in Contra Costa County, and $97,765 in
Orange county ($2020; avg total compensation over 2016 to 2018), Table 2, p. 74.) You
can see that using the UCSB estimated compensation, which is for all occupations and
education, is much higher than average earnings for blue collar workers, and is even
much higher than the $98,693 for HS or less for the relevant FF workforce (Table on p
79).

Once CalGEM knows the number and occupation of blue-collar jobs per active well,
then it must know to what extent phasing out extraction activities in the set-back area
reduces jobs and to what extent this is offset by increasing output in the non-impacted
area.Then it can calculate the cost of job loss using the OES average earnings data.

82 See https://www.latimes.com/business/la-fi-bakersfield-0il-20160207-story.html

83 See “Carbon Neutrality Studies: Reducing Transportation Fossil Fuel Demand and Emissions, and
Managing the Decline in Transportation Fossil Fuel Supply” updated 10/21/2020.
https://calepa.ca.gov/climate/carbon-neutrality-studies/

84 Source: California OES Data May 2019, https://www.bls.gov/oes/current/oes _ca.htm#47-0000
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Opportunity Costs of Oil and Gas Drilling within the Proposed
2,500’ Setback

Any alleged social costs of a reduction in OGD activity within the proposed 2,500’
setback are offset by the opportunity costs of that activity. Critically, because investment
decisions are made based on private benefits, the social benefits of their opportunity
costs may exceed the social benefits of the investments themselves. These opportunity
costs include but are not limited to: alternative land uses for OGD wells and access
roads within the proposed setback; alternative investments for the capital that would
otherwise be used to fund OGD projects within the proposed setback; and the public
spending or tax savings that are foregone as a result of the wasteful federal and
California tax subsidies enjoyed by the OGD industry for projects within the proposed
setback.

To assess the opportunity cost of land used by OGD within the proposed setback,
CalGEM should first evaluate the total land area of OGD wells and access roads that
would be impacted by the proposed setback. For example, in its 2015 environmental
impact report for oil and gas permitting, Kern County calculated the average acreage of
land disturbance per producible well for the top 10 oil fields in each of the Western,
Central, and Eastern Subareas, accounting for an estimated 97-99% of total
production.8® The report estimates final disturbance factors of 2, 3, and 1.2 acres per
producible well for the Western, Central, and Eastern Subareas, respectively.8¢
Multiplied by the 52,592 producible wells, these estimates imply approximately 92,000
acres of land disturbed by oil and gas in Kern County. Using similar estimates for
Orange and Los Angeles Counties as well as estimates of the number of impacted wells
in each county, CalGEM can estimate the opportunity cost of land used by OGD within
the proposed setback in terms of acres. Then, a first-order estimate of the associated
economic value would be the non-OGD market value of that land.

In addition to the total land use and its value, CalGEM may consider the opportunity
cost of land used by OGD within the proposed setback in terms of specific use cases
with high social priority. For example, parks and green spaces are well known to impart
social and economic benefits through increased property values, health outcomes, living
space, recreation, and tourism.?” In a study of parks in Roanoke, Virginia, Poudyal et al

85 See Draft Environmental Impact Report for Revisions to the Kern County Zoning Ordinance — 2015.
Appendix F. Kern County Planning and Community Development Department. Bakersfield, CA. July
2015.

Focused on Oil and Gas Local Permitting https.//kernplanning.com/environmental-doc/environmental-
impact-report-revisions-kern-county-zoning-ordinance-2015-c-focused-oil-gas-local-permitting/

8 |bid Table 11.

87 See Sherer, Paul M. “The Benefits of Parks: Why American Needs More City Parks and Open Space.”
The Trust for Public Land, 2006.
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(2008) find that increasing the size of parks by 20% from their current levels resulted in
a consumer surplus increase of $160 per household. Parks are particularly valuable in
park-poor places like the city of Los Angeles. “Only 30 percent of its residents live within
a quarter mile of a park, compared with between 80 percent and 90 percent in Boston
and New York, respectively. If these residents are Latinx, Black, or Asian Pacific, they
have even less access to green space.”® This contrasts sharply with the fact that in
2019, Los Angeles County was home to 2,478 active wells within 2,500’ of a
residence.8

The land footprint of OGD also has a high opportunity cost in terms of wildlife habitat
and ecosystem services. Allred et al (2015) document and measure these costs for
wells built in North America from 2000 to 2012, covering “~3 million ha, the equivalent
land area of three Yellowstone National Parks.” The costs include the amount of carbon
fixed by plants and accumulated as biomass (net primary production, NPP). The
authors calculate the NPP loss over this time frame as ~4.5 Tg of carbon. Lost
rangelands total “more than half of the annual available grazing on public lands
managed by the U.S. Bureau of Land Management. The amount of biomass lost in

croplands is the equivalent of 120.2 million bushels of wheat, ~6% of the wheat

produced in 2013 within the region and 13% of the wheat exported by the United
States.” Moreover, OGD land use harms additional ecosystem functions like wildlife
habitat and landscape connectivity, which results in “increasing fragmentation that can
sever migratory pathways, alter wildlife behavior and mortality, and increase
susceptibility to ecologically disruptive invasive species.”

Other high priority alternative uses of OGD land include the expansion of the housing
supply and space for non-OGD local businesses. Expanding the housing supply is a
particularly valuable use of land in dense urban environments like Los Angeles County.

To account for another important opportunity cost, CalGEM must consider that the
capital that would otherwise be used to fund OGD projects within the proposed setback
will be redeployed to other projects. The economic value of those alternative projects,
which in some cases may still be OGD projects, should weigh against any costs of the
proposed rule alleged by the OGD industry. Importantly, as the investment decision is
private and does not capture all social costs and benefits, alternative investments may
offer greater net social benefit all by themselves, e.g., through greater employment
benefits and more tax revenue, even before consideration of the negative health and
environmental effects of OGD.

88 See Sherer p. 9
89 See “Urban Oil and Gas Production in Los Angeles County.” https://arcg.is/1jm1X;
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Finally, OGD projects in California enjoy substantial tax subsidies at the expense of
federal and California state taxpayers. It is wasteful and unfair to provide public
subsidies to an industry with both outsized private benefits and external costs. Before
subsidies, the private benefits already result in greater than the socially optimal level of
oil and gas production, a point underscored by the near-universal agreement among
economists on the need for a carbon tax to slow climate change.®® Providing
exceptional tax subsidies beyond what other industries enjoy, like percentage depletion
and expensing of exploration, makes OGD investment decisions even more inefficient.
The proposed setback rule will not significantly impact these massive distortions, which
the CALPIRG Charitable Trust estimated as $129 million in California in 1997.°’
However, it may result in lower foregone public spending or greater tax savings
associated with the phasing out of OGD projects within the proposed setback,
opportunity costs, which, again, must be weighed against any alleged costs of the
proposed rule to the OGD industry.

External Costs from Oil and Gas Drilling Should not Be Paid by
the Impacted Communities

From a societal viewpoint, we note that the costs of the pollution to the air, water and
land impacts the nearby communities, who are paying with their health and well-being
for the oil and gas to be extracted from wells within 2,500’. The companies and the state
of California are not paying for these social costs.

The state of California needs to recognize that the impacted communities are paying an
enormous amount with their health and well-being so oil and gas companies can extract
oil and gas for profit. The impacted communities are directly subsidizing the oil and gas
companies, and thereby the end users of the oil and gas extracted. The state should not
continue to make the impacted communities subsidize oil and gas produced in
California.

More broadly, however, the population of the state and the world is also paying for
extraction and burning of oil and gas globally. If future California policies reduce
production of oil and gas for burning, then the social benefits extend far beyond the
nearby impacted communities, and the Social Cost of Carbon can be used to estimate
these benefits.

90 See “This is not controversial: Bipartisan group of economists calls for carbon tax” by Heather Long.
The Washington Post. January 16, 2019. https://www.washingtonpost.com/business/2019/01/17/this-is-
not-controversial-bipartisan-group-economists-calls-carbon-tax/

91 See “Crude Policy: Subsidy to the Oil and Gas Industry by California Taxpayers.” CALPIRG Charitable
Trust. December 1997.
http://cdn.publicinterestnetwork.org/assets/qM_id3naUNoDMeVTArJdow/Crude_Policy.pdf
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Conclusion

As this memo demonstrates, a large literature documents how the health of the people
living near oil and gas extraction operations is adversely impacted by the large array of
toxins that are emitted into the air, water, and soil. Our focus is on how Californians
living near oil and gas wells suffer health problems from exposure to the pollution from
these wells. The health impacts have high social and economic costs because they
range from shorter life expectancy, preterm and low birth weight, and a variety of acute
and chronic diseases affecting essentially all of the organ systems of the body. The
activities of going to school and to work and engaging in daily life are adversely
impacted, along with the overall health of the people over a shortened life expectancy.

CalGEM is required to estimate the social benefits from a proposed setback rule that
reduces the air, water, and soil pollution in the nearby communities. A holistic evaluation
integrates the large literature that already exists on the health impacts from the toxic
pollution. It can be supplemented with an analysis of the health benefits from reducing
ambient air pollution on people living near extraction activities, such as the research
study being done by Gonzalez and colleagues at Stanford. Preliminary findings indicate
that the health benefits from improved mortality when PM2.5 is reduced for inhabitants
living within 2,500’ of extraction activities would be at least $360 million annually. The
large social benefits from reducing the other toxins caused by extraction activities
should be added to the benefits from reduced PM2.5.

The proposed setback rule is also likely to have a positive impact on worker and
household productivity through reducing air pollution, which some economic experts
suggest promotes rather than retard economic growth.

The cost of blue-collar job loss depends how many blue-collar jobs are required per
active well. Employment of blue-collar workers is mostly for drilling new wells or
reworking wells as they become less productive or have been idle. The blue-collar jobs
in the extraction sector in California are not high-paying jobs, with the median hourly
wage ranging from $16 to $30 (OES data). The job loss will depend on how many active
wells are shut-down and to the extent this is offset by an expected increase in
employment to plug and safely abandon California’s growing inventory of idle and
orphan wells.

The social benefits to the impacted communities includes the other potential uses of the
land and resources. The opportunity costs of land use, investment capital, and
extraordinary industry tax subsidies must count against any alleged costs to the oil and
gas industry. Most importantly, because investment decisions are private, these
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opportunity costs may exceed the social benefit of the impacted wells even before
counting the other benefits of the rule.

The local pollution from oil and gas extraction activities affect the nearby communities,
and the people are paying the external social costs with their health and well-being for
the oil and gas to be extracted from wells within 2,500’. CalGEM’s setback rule should
protect the health of the nearby communities, and end their subsidizing the costs of oil
and gas produced in California. This is one part of the overall social cost of producing
and consuming oil and gas for energy, and future rules can address how to phase out
fossil fuel production in California so the state reaches its climate goals.
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Summary

Summary

In 2017, California was the fourth largest producer of crude oil and the fifteenth largest
producer of natural gas among U.S. states (US EIA). There are about 107,000 active and
idle oil and gas wells in California. At some point all of these wells will end their productive
life and the operator/owner of the well will be required to carefully plug the well with
cement and decommission the production facilities, restoring the well site to its prior
condition. There is a large population of nonproductive wells in the state, known as idle
wells, which have not produced oil and gas for at least two years and have not been plugged
and decommissioned. Idle wells can become orphan wells if they are deserted by insolvent
operators. When this happens, there is the risk of shifting responsibilities and costs for
decommissioning the wells to the State.

There are policies in place to protect the State from the potential liabilities of orphan and
idle wells. Operators are required to file indemnity bonds when drilling, reworking, or
acquiring a well, to support the cost of plugging a well should it be deserted. However,

the available bond funds are often not enough to fully cover the costs of plugging and
decommissioning a well. In two recent insolvencies involving offshore facilities, Rincon
Island and Platform Holly, the bonds recoverable by the State totaled about $32 million—
well under the more than $100 million estimated cost to plug and decommission the wells
at both facilities.

Issues with orphan wells are not limited to offshore wells. The vast majority of orphan wells
in the state are located onshore. These wells represent potentially large liabilities for the
State. In some cases, especially for older orphan wells, there may be no bond available.

In an effort to prevent orphan wells, the operators of idle wells are required to pay fees or
develop management plans to eliminate long-term idle wells. The Division of Oil, Gas, and
Geothermal Resources (the Division) is in the process of updating these regulations and
implementing new well testing requirements from recent legislation.

Concerned about the potential financial risks involved with idle and orphan wells and aware
of similar problems in other parts of North America, the Division requested the California
Council on Science and Technology (CCST) produce a study assessing the State’s potential
orphan well liabilities. Using existing data from the Division, we have conducted a rough
estimate of potential future costs to the State for plugging and decommissioning orphan
wells. We have also summarized recent studies that compare the policies and practices of
California to other states and regions.

The preliminary analysis performed here finds that 5,540 wells in California may already
have no viable operator or be at high risk of becoming orphaned in the near future. The
likely plugging and abandonment costs for these wells, based on the State’s historical
experience with orphan wells, exceed the available bond funds by a factor of 10 or more.
The State’s potential net liability for these wells appears to be about $500 million. This



Summary

estimate ignores environmental or health damages that could be caused by orphan wells,
which is a poorly understood category of potential impacts that is outside of the scope of
this report and deserves greater study.

An additional 69,425 economically marginal and idle wells are identified here that could
become orphan wells in the future as their production declines and/or as they are acquired
by financially weaker operators. Increasing the financial security for these wells while

they are still profitable may avoid enforcement challenges in the future. Idle Well Fee and
Management Plan requirements may also reduce the stock of idle wells, but operators have
less incentive to comply with regulations after wells cease production.

The total costs of plugging and abandoning all of the state’s 106,687 active and idle oil

and gas wells are found to be about $9.1 billion. This gives an unlikely worst-case scenario
for the state’s total costs. The share of this cost that is ultimately borne by the State (as
opposed to operators) will depend on policy choices, market dynamics, and other factors. In
comparison, the bond amounts currently held by the state for these wells cover only about
$110 million. This study recommends several specific areas where more in-depth research
will better inform future policy approaches.
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Findings, Conclusions,
and Recommendations

Chapter 1: Background

Finding 1-1: California requires well operators to obtain an individual or blanket
indemnity bond prior to drilling, reworking, or acquiring a well or wells, not to
be released until the well is plugged and decommissioned...........cccceeevvveeeeenciieeeeennnnen. 1

Finding 1-2: The amount of the required indemnity bond depends on well depth for
individual bonds, the number of wells in the state to be covered for blanket bonds,
and whether the well is located onshore or offshore. Bond amounts range from
$25,000 for a single well to $3 million for a blanket bond covering multiple wells.
The amount on file may also depend on when the well was last drilled, reworked,
or acquired, and the bonding requirements at that time..........ccceeevveeeeieiiiiieerinniieeeennn. 2

Finding 1-3: The amount of an indemnity bond may not be adequate to cover the
actual plugging and decommissioning costs. For example, bonds on file from
the leases at Rincon Island and Platform Holly, $10 million and $22 million,
respectively, were a fraction of the estimated total costs of over $100 million for
DOtR IRASES. ettt 4

Finding 1-4: The vast majority (nearly 98%) of wells in the state are located onshore.
The vast majority of idle wells in the state are also Onshore..........cccccveeeviierecieeenieeennnne. 6

Conclusion 1-1: Recent cases in California highlight the potentially expensive
and complicated nature of plugging and decommissioning offshore wells and the
difficulty of determining liabilities following bankruptcy. As most of California’s
wells are located onshore, it will be important to assess the potential liabilities for
onshore wells in situations where idle wells may become orphan wells..............cccccce..... 6

Chapter 2: Relevant Laws and Regulations Governing Oil and Gas Wells
in California

Finding 2-1: Recent legislation revised California’s indemnity bond requirements,
requiring bonds for operators acquiring a well, increasing individual and blanket
bond amounts, and requiring that a well be properly plugged and decommissioned
before a bond is released. ........eevruiiiiriiiiiiiiiiie e 8
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Finding 2-2: In addition to the required offshore indemnity bond of $1 million,
offshore wells require a supplemental form of security to cover the full costs of
plugging all of the operator’s offshore wells. However, these bonds may be filed
as part of the operator’s lease with the State Lands Commission, rather than as

additional security with the DiVISION. .......cceeriuiiieeieriiiiieeeeiiiieeeeeeriereeeeesrreeeeesserreeeees

Finding 2-3: Recent legislation in California has increased idle well fee requirements
and revised the requirements for the idle well management program. ..........cc..cc.u......

Finding 2-4: Fees from the idle well program go into the Hazardous and Idle-Deserted
Well Abatement Fund (HIDWAF), which is continuously appropriated without
regard to fiscal year to support the plugging and decommissioning of hazardous or
potentially hazardous wells and facilities........cc.veeeerreiiiiiiiiiiiiiee e,

Finding 2-5: Wells may be considered deserted and ordered plugged if the operator
fails to comply with certain well regulations, including payment of idle well fees.........

Finding 2-6: Since 2008, operators with a history of violating well regulations
may be required to hold a life-of-well bond, covering the full estimated lifetime
costs of the well and/or production facility, including plugging, decommissioning,
and spill response, rather than a categorical indemnity bond based on well depth,
or a blanket bond. According to the Division, no operator currently holds such a life-
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Finding 2-7: The Division’s expenditure authority for plugging and decommissioning
deserted or hazardous wells and facilities was recently increased to up to $3 million
per fiscal year until 2022, when it will decrease back to $1 million per year. With
this expenditure authority, there are numerous reporting requirements to the
Legislature regarding orphan and hazardous wells and facilities............ccccccvvereernnneenn.

Conclusion 2-1: With the recent updates to idle well management and testing
requirements, and the numerous reporting requirements, the State will gain a more
comprehensive list of remaining hazardous and orphan wells and a better sense of
responsible operators based on compliance with the updated idle well requirements...

Chapter 3: Quantifying Potential Oil and Gas Well Liabilities in California

Finding 3-1: A coarse analysis of readily available information from the Division
suggests several thousand wells in California are likely orphan wells or are
at high risk of becoming orphan wells in the near future.........cccccoeevieeienniiiiereenneen.

Finding 3-2: Tens of thousands of additional idle and low-producing wells could
become orphan wells in the future if they are acquired by a financially weak
operator or there is a prolonged negative shock to the oil and gas industry.
The likelihood of these wells eventually becoming orphan wells depends
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in part on the practical enforceability of California’s rules that make previous
well operators jointly liable for decommissioning costs. Old wells plugged prior to
modern standards may also POSE SOME TiSK. ...cceiirreiieireieiiiiiiiiiiieeeeeeeeeeeeeeeeeeieiannnees

Finding 3-3: Improved measurement and data management will be important
for assessing the orphan wells problem in more detail and monitoring the
effectiveness Of POLICY TESPONISES. ...ccevuuriiieieriiiiiee e ettt e ettt e e e e et e e e e e iaeeeas

Finding 3-4: The likely and potential orphan wells we identify are located throughout
the state matching the overall geographic distribution of oil and gas activity, with
greater concentrations near Kern County and Los Angeles COUNLY. ........eeevveeerneveeennnee.

Finding 3-5: The risk of environmental or health damages from orphan wells is poorly
understood but may be significant in SOME CASES. ...ccouvvrreeerreiiieeeeeiiieeeeeeieee e e

Finding 3-6: Based on a small sample of well-level plugging costs, the statewide
average cost to plug and abandon an onshore orphan well is $68,000. Costs in the
densely-populated Southern district near Los Angeles are about three times higher
than in other regions. Additional surface reclamation costs may be required for
SOTIIE WELLS. ©eeeiiiiiiiiieeeeiiit et e e ettt e e eete e e e ettt e e e eetbaeeeeeanasteeeeassnsseeeeeansnsseaeeennnnseeens

Finding 3-7: The bond amounts available to pay for plugging and decommissioning
vary according to operator, but in almost all cases these amounts are substantially
lower than the Predicted COSES. .uuviiurmiiiiiiiiiiitieeteeeeeeeeeesirirreereeeeeeeeeeeeesssssnanaennnnees

Finding 3-8: Idle well fees may offset some of the State’s eventual liability for orphan
wells. A rough calculation suggests that this contribution would be small with the
current fee SChEUIE. ........iiiiiiiiee et e e e

Conclusion 3-1: If all of the roughly 5,000 wells that we identify as having the highest
orphaning risk were to become orphan wells, the State’s net costs after subtracting
out bond funds could be about $500 million. The total net difference between
plugging costs and available bonds across all oil and gas wells in the state is about
RO I 071 T o OSSOSO PUPURRRRSRRSRI

Chapter 4: The Policies and Practices of Plugging and Decommissioning
in Other States and Regions

Finding 4-1: Relative to other states, California has been proactive in enacting
some of the strictest financial assurance requirements in the nation, although

the requirements still do not cover the full costs of plugging orphan wells. ..................

Finding 4-2: Many states and regions have been forced to re-evaluate their regulations
and financial assurance systems for orphan wells in recent years due to challenges
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Using the data, results, and recommendations of this study as a framework,
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CCST Introduction

The California Council on Science and Technology (CCST) is a nonpartisan, nonprofit
organization established via the Legislature in 1988 that is called upon by the State to
conduct independent, scientifically rigorous studies to inform policy decisions. CCST studies
are valued for their scientific and technical analysis, which undergoes a full peer review
process to ensure that the information presented is accurate and technically sound.

This study was produced at the request of the Division of Oil, Gas, and Geothermal
Resources (the Division) under the California Department of Conservation. It was
researched and written by principal researchers and select CCST staff within a study team
overseen by a Steering Committee Chair. The study team provides an appropriate range of
expertise, a balance of perspectives, and no conflicts of interest.! This study was subject to a
full and thorough peer review and the authors responded to all comments from reviewers.

CCST strives to produce reports through a transparent process to ensure that the final
product is responsive to the questions of the sponsor, while maintaining full scientific
independence. Transparency is achieved by engaging the sponsor in dialogue about the
nature of the information needed and informing the sponsoring agency of study progress.

Language used in this study:

In oil and gas well terminology, there are many ways to say that a well has been properly
plugged and/or that the remaining facilities have been removed and the site returned to

its original condition: ‘properly plug and abandon,” ‘plugging and reclamation,’ etc. In this
study, we primarily use the term ‘plug and decommission’ to refer to the actual cementing or
plugging of the well and restoration of the site.

1. See Appendix F for more information on the CCST study team selection and study process.
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Chapter 1

Chapter 1

Background

Among states in 2017, California was the fourth largest producer of crude oil (US EIA)
and the fifteenth largest producer of natural gas (US EIA). The state’s oil and gas fields are
considered mature, and there is a growing population of nonproductive wells in the state.

The life cycle of oil and gas wells depends on a number of factors, the most important

of which are production rates and energy market prices (Figure 1). A well can operate
profitably for several years or decades depending on the rate of production and operating
expenses. At low prices, or as production slows, operators may be inclined to shut down,
idle, or hand off non-economic wells and leases. Once a well’s productive life comes to

an end, it must be carefully plugged with cement and its attendant production facilities
decommissioned! to prevent any potential hazards. In California, this process is the
operator’s responsibility.

Under current rules (which have recently been revised), prior to drilling, reworking, or
acquiring a well, an operator must file a security with the State in the form of an indemnity
bond or other deposit. As of January 1, 2018, this bond cannot be released until the well

is properly plugged and decommissioned. Indemnity bonds are an agreement between

a principal (the operator), an obligee (the State), and a surety bond company (the

surety) that protects the State in cases where operators do not fulfill their obligations to
decommission a well—providing payment of the bond amount to the State. These bonds
range in amount depending on the depth of the well and the number of wells to be covered.
Current requirements for onshore wells range from $25,000 for a single well to $3 million
for a blanket bond to cover all of an operator’s wells. For offshore leases, there is a blanket
$1 million bond required for drilling or modifying one or more wells. The historic and
existing bond requirements as well as the availability and adequacy of bonds on file to cover
the plugging and decommissioning of potential orphan wells are discussed in Chapters 2
and 3.

Finding 1-1: California requires well operators to obtain an individual or blanket indemnity
bond prior to drilling, reworking, or acquiring a well or wells, not to be released until the
well is plugged and decommissioned.

1. 14 CCR § 1760 “Decommission” means to safely dismantle and remove a production facility and to restore the site
where it was located.
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Figure 1. Typical well life cycle in California compared with the orphan well cycle. The initial
exploratory phase encompasses the discovery and evaluation of reserves, drilling and completion
of the exploratory well, and the determination that the well (field) can economically produce

oil or gas. Prior to drilling, a notice of drilling along with an indemnity bond must be filed

and approved. Production can last several years or decades depending on the size of the field

and operating expenses. When the rate of production and sales fails to cover the expenses
associated with maintenance and production, it has reached its economic limit. At that limit,

the well may be considered a liability by the owner and may be plugged and abandoned,

the production facilities decommissioned, and the indemnity bond recovered. Production can also
be idled. A well is classified as idle when there is zero production, or other defined uses, for at least
24 consecutive months. Operators may eventually return idle wells to production, but while idle
they may need to either pay annual idle well fees or file an Idle Well Management Plan. Finally, ifa
well is orphaned prior to plugging, the responsibilities of plugging and decommissioning the well
may ultimately fall upon the State.

Finding 1-2: The amount of the required indemnity bond depends on well depth for
individual bonds, the number of wells in the state to be covered for blanket bonds, and
whether the well is located onshore or offshore. Bond amounts range from $25,000 for

a single well to $3 million for a blanket bond covering multiple wells. The amount on file
may also depend on when the well was last drilled, reworked, or acquired, and the bonding
requirements at that time.

Of the approximately 229,000 oil and gas wells in California, about 122,000 have already
been plugged. The remaining 107,000 of them are classified as either active or idle wells.
California regulators consider a well to be an idle well if it has not produced oil or gas for
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24 consecutive months.? Many of California’s idle wells are long-term idle wells—wells

that have been idle wells for eight or more years.® These idle wells are potentially at risk of
becoming orphan wells. If not properly maintained or plugged, idle and orphan wells

can present a potential environmental hazard. In some cases, these wells may provide

a source for fluid and gas migration to unwanted zones. For example, they may leak oil,
injected fluids, or formation water into nearby underground drinking water or surface water
reservoirs, or release methane or other gases into groundwater or the atmosphere.

From idle to orphan

Wells are not always plugged and decommissioned immediately after production ceases.
Operators often maintain wells in a nonproductive, idle state—either to preserve the
option of resuming production in the future, or simply to defer the expense of permanently
plugging the well.

It costs much less in the short term for operators to maintain a well in an idle state than

to properly plug and decommission a well. In California, the required fees to maintain an
idle well range from $150 per year to $1,500 per year. This approach also maintains the
potential to return the well to production if energy prices increase. Although this “option
value” from the ability to resume production can in principle be quite important, research
in Alberta, Canada, has shown the decision to leave a well idle is more often driven by a desire
to defer decommissioning costs on wells with little likelihood of resuming production
(Muehlenbachs, 2015). Ultimately, some operators may declare bankruptcy in order to
relinquish their leases and forfeit any requirement to plug and decommission the well,
potentially leaving the costs to the governmental regulator.

Wells deserted by insolvent operators become orphan wells. Since orphan wells
have no financially viable operator, the State may become responsible for plugging and
decommissioning costs. At this point, the State may use the available indemnity bond funds
on file, if any, to contribute toward the cost of plugging and decommissioning the well.

Orphan wells are a concern in every state and region that produces oil and gas. At the federal
level, a recent study by the U.S. Government Accountability Office (GAO) made several
recommendations to the U.S. Department of Interior in order to better protect against billions
of dollars of potential decommissioning liabilities for offshore wells in the Gulf of Mexico
(GAO, 2016). In Alberta, Canada, potential liabilities were estimated at between $129
million and $257 million for known orphan wells, with the total costs of well liabilities (when
considering potential future insolvencies) estimated at up to $8.6 billion (Dachis et al., 2017).

2. PRC §3008(d) Wells that for 24 consecutive months have not produced oil or gas, or have not produced water used to
stimulate production, for enhanced oil recovery, reservoir pressure management, or injection.

3. PRC§3008(e).
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Recent offshore cases in California: Rincon Island and Platform Holly

In California, there have been several prominent cases where the State has had to take
responsibility for an oil or gas field. Two offshore facilities in southern California and their
associated wells recently became the responsibility of the State: Rincon Island in Ventura
County and Platform Holly in Santa Barbara County. Offshore wells are much more
expensive to plug and decommission than their onshore counterparts—often amounting

to millions of dollars rather than thousands—and have a high priority to plug due to their
environmental risk. For these reasons, operators of offshore wells are required to file higher
amounts of security than what is required for onshore wells, either as part of their lease
with the State or under Division regulations. This security, typically in the form of a surety
bond, is intended to protect the State against losses in the event that the operator cannot
afford the cost of plugging and decommissioning their wells. However, at Rincon Island and
Platform Holly, the security amounts available were not enough for either facility. The State
Lands Commission (the Commission) is responsible for managing leases on submerged
lands in the state, including the three miles off the Pacific coast. The Commission requested
$108.5 million over three years from the state’s General Fund to plug and decommission
the wells (California State Lands Commission, 2018a), in addition to millions already
appropriated to maintain and monitor the wells.

Finding 1-3: The amount of an indemnity bond may not be adequate to cover the actual
plugging and decommissioning costs. For example, bonds on file from the leases at Rincon
Island and Platform Holly, $10 million and $22 million, respectively, were a fraction of the
estimated costs of over $100 million for both leases.

In the case of Rincon Island, operated by Rincon Island Limited Partnership, the lease had not
produced oil or gas since 2008. According to a staff report, Commission staff were prepared

to recommend termination of the lease in August 2016 over regulatory violations (potentially
risking environmental contamination) and other lease requirements. However, Rincon

Island Limited Partnership filed for chapter 11 bankruptcy before the lease was terminated
(Fabel & Blackmon 2018). After bankruptcy and eventual relinquishment of the leases, the
Commission—with no responsible operator available to take over—entered into an emergency
contract with a company to oversee the wells. The Commission also obtained $8 million in a
settlement agreement with prior lessee ARCO and worked to secure a combined $10 million
surety bond that was held by Rincon Island Limited Partnership.* The cost to plug the 49 wells
and decommission the facilities at Rincon Island was estimated to be around $50 million over
three years (California State Lands Commission 2018a).

At Platform Holly, which had been non-operational since the Refugio Oil Spill in May 2015,
the operator Venoco relinquished its leases of the South Ellwood Field in April 2017 and filed

4. According to a February 2018 SLC staff report (Fabel & Blackmon), the Division requested their combined $350,000
bond be released to the Commission, which holds a $9.65 million bond.
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a petition for relief under chapter 11 bankruptcy, returning the lease and the platform’s
32 wells to the Commission. The Division subsequently ordered that the Venoco wells be
plugged and abandoned. When Venoco was unable to do so, the Commission called on and
received Venoco’s $22 million bond. This bond amount was intended to be larger. In August
2013, an amendment to the lease included provisions for increasing the bond amount
incrementally by $4 million per year to eventually reach $30 million in September 2018.
This amount was intended to be adjusted in 2025 and every 10 years to accurately reflect
the full cost of Venoco’s liabilities (California State Lands Commission, 2013).

In 1997, Venoco became the third operator assigned to the lease, following approximately
28 years by ARCO and 4 years by Mobil Oil Company. Under California law, the

Division can pursue previous operators as far back as January 1, 1996, for plugging and
decommissioning responsibilities. After calling on Venoco’s bond, the Commission sought
an agreement with the prior lessee, now ExxonMobil, to plug and abandon the wells. In
August 2017, the Commission and ExxonMobil filed a letter of intent to discuss the plugging
and abandonment of the Venoco wells and collaborated to assess needed repairs that
would ease the plugging process. Meanwhile, the Commission hired a contractor to take
over daily operations of Platform Holly. Anticipating a potentially lengthy process to reach
a final agreement on the extent of liability and funding amount with ExxonMobil—and
recognizing the urgency of the situation—the Commission requested $58.04 million from
the General Fund to manage the platform and plug and abandon the wells (California
State Lands Commission 2018a). In June 2018, the Commission and ExxonMobil entered
into a Phase 1 agreement for plugging and abandoning the 32 wells on site, with provisions
addressing contested wells modified by Venoco (California State Lands Commission and
Exxon Mobil 2018).

In response to these recent offshore bankruptcies, the Governor signed legislation in
September 2018 to specifically address any inadequate financial security of offshore oil and
gas wells in California (SB 1147, Hertzberg).

The decommissioning of onshore wells

Though these recent cases highlight the more expensive and complicated nature of the
offshore plugging and decommissioning process, most wells in California are located
onshore. In fact, offshore wells account for just over 2% of all wells in California and, as of
January 2018, there were only 19 offshore leases remaining in the state (California State
Lands Commission, 2018b). No new offshore lease has been approved by the Commission
since 1968.

Like their offshore counterparts in California, onshore wells can also be hazardous
and expensive to decommission, especially in dense urban areas. In 2004, an orphan well
leaked in a neighborhood in the city of Huntington Beach for several hours. An emergency
rig was called in to plug the well (Division of Qil, Gas, and Geothermal Resources, 2011).
In 2016, two buried orphan wells were discovered on Firmin Street in the residential Echo
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Park neighborhood of downtown Los Angeles after reports of an odor coming from one of
the wells. Drilled before 1903, these wells were deserted by their operators. The Division
utilized industry funds from their orphan wells program to properly plug the wells. It cost
the Division more than $1 million to plug the wells, according to its own estimates.
The expense of such onshore projects, along with the sheer number of onshore wells and
their location throughout the state, makes them a major point of concern for the State in
terms of potential liabilities.

Finding 1-4: The vast majority (nearly 98%) of wells in the state are located onshore.
The vast majority of idle wells in the state are also onshore.

Conclusion 1-1: Recent cases in California highlight the potentially expensive and
complicated nature of plugging and decommissioning offshore wells and the difficulty
of determining liabilities following bankruptcy. As most of California’s wells are located
onshore, it will be important to assess the potential liabilities for onshore wells in situations
where idle wells may become orphan wells.

Considering these recent experiences and concerned about the potential cost and liabilities
associated with plugging and decommissioning both existing orphan wells and wells that
may become orphaned—which may include some of the thousands of idle and long-term
idle wells—the Division asked CCST to assess these potential costs. CCST was also asked to
look at the policies of other states and regions regarding orphan well management and cost
recovery for how they could inform California policy. To accomplish these tasks, the CCST
study team undertook a literature review and examined available datasets from

the Division and elsewhere. Through meetings, investigations, and literature and data
review, the CCST study team has drafted this report to address the questions and concerns
of the Division.
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Chapter 2

Relevant Laws and Regulations
Governing Oil and Gas
Wells in California

The statutory requirements and definitions relating to the operation of oil and gas wells

in California are provided in Division 3 of the Public Resources Code (PRC) and Title 14,
Chapter 4 of the California Code of Regulations (CCR), with primary responsibilities given
to the Division of Oil, Gas, and Geothermal Resources (the Division), led by the state oil and
gas supervisor (the Supervisor), under the California Department of Conservation (DOC).

The operation of oil and gas wells

There are numerous laws affecting the operation of oil and gas wells in California.

The operator of a well is the entity who has the right to drill or operate a well.! Drilling
new wells or the deepening or redrilling of existing wells requires a notice of intention,
to be approved by the Supervisor or district deputy.? Alongside the notice of intention,
operators must provide an indemnity bond, or a deposit in lieu of a bond,® for any well
drilled or reworked, intended to protect the State against losses in case the operator cannot
afford to plug the well. The bond can be released once the well is properly plugged and
decommissioned. Operators must notify the Supervisor or district deputy when selling

or transferring their wells or production facilities* and are similarly required to do so

when they acquire a well or production facility. °

Bonding requirements

Bonding requirements for wells have changed over the years (Table 9). Initially set at $5,000
per well (Ch. 93, 1939), they have since increased in cost and been modified to account

for well depth, idle status, location onshore or offshore, and number, allowing the use of
blanket bonds for operators with many wells. Most recently refined by AB 2729 (Williams

et al., 2016), operators are now required to obtain individual indemnity bonds when they
drill, redrill, deepen, or permanently alter any well. Beginning January 1, 2018, these

PRC §3009 Person who either by ownership or lease has the right to drill, operate, maintain, or control a well.
PRC §3203.

CCP §995.710.

PRC §3201 When selling, exchanging, transferring, or otherwise disposing of their wells or production facilities.

PRC §3202.

SAE I
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requirements were also applied to any operator who acquires a well. As increased by SB 665
(Wolk, 2013), operators must file indemnity bonds with the Supervisor for either $25,000
for each well that is less than 10,000 feet deep, or $40,000 for each well that is 10,000 or
more feet deep (Table 1).° A bond of $100,000 is also required for each Class II commercial
wastewater disposal well.” The bond is specified to protect the state against all losses,
charges, and expenses incurred in obtaining operator compliance with the provisions.

Table 1: Individual bonds

Well Depth Amount
10,000 ft or more $40,000
Less than 10,000 ft $25,000
Class Il disposal well $100,000

Blanket indemnity bonds cover the drilling or modification of 20 or more wells at a time.®
The blanket bond covers all of the operator’s other onshore wells in the state. If the operator
has 50 or fewer wells in the state, they must provide a bond of $200,000 to cover them all, or
$400,000 for more than 50 wells. New upper level categories of $2 million for more than
500 wells, and $3 million for more than 10,000 wells, were added by AB 2729 (Table 2).
These well numbers do not include any wells that the operator has already plugged. Another
notable change resulting from AB 2729 is that, as of January 1, 2018, state law only allows
indemnity bonds to be released upon proper plugging and decommissioning of wells rather
than at the time of completion of the well.? This requires all necessary steps to ensure
proper separation from underground or surface water.'° For safety purposes, the Supervisor
or district deputy may also order or permit the reabandonment of any well they suspect
was not properly plugged or any well that is not visible or accessible.!! Reabandonment

is an operator’s responsibility, except for a few scenarios in which the operator did plug
and decommission the well in conformity with the requirements at the time.

Finding 2-1: Recent legislation revised California’s indemnity bond requirements, requiring
bonds for operators acquiring a well, increasing individual and blanket bond amounts, and
requiring that a well be properly plugged and decommissioned before a bond is released.

6. PRC§3204.
7. PRC§3205.2.
8. PRC§3205.
9. PRC§3207.
10. PRC §3208.
11. PRC §3208.1.
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Table 2: Blanket bonds

# Wells in State Amount
More than 10,000 $3,000,000
501 - 10,000 $2,000,000
51 -500 $400,000
50 or fewer $200,000
Offshore $1,000,000

Offshore wells

For offshore wells, there is a blanket $1 million bond required for drilling or modifying

one or more wells located in submerged, ocean waters within the state’s jurisdiction.'?

In addition, the entity who operates one or more of these offshore wells is required by
the Supervisor to provide security to cover the full cost of plugging and decommissioning
of the wells. However, there is an exception to this additional security in cases where a
similar bonding agreement is part of the lease with the State, usually with the State Lands
Commission, for offshore wells. The Commission tracks bonds for each of the 19 remaining
offshore leases, which are as high as $30 million for a single lease (California State Lands
Commission, 2018c). In September 2018, the Governor signed SB 1147 (Hertzberg),
seeking to more adequately cover the cost of plugging and decommissioning offshore oil and
gas wells.

Finding 2-2: In addition to the required offshore indemnity bond of $1 million, offshore
wells require a supplemental form of security to cover the full costs of plugging all of the
operator’s offshore wells. However, these bonds may be filed as part of the operator’s lease
with the State Lands Commission, rather than as additional security with the Division.

Idle well fees and management

Recently, requirements from AB 2729 (Williams et al., 2016) increased annual idle well fees,
based on the amount of time each well has been idle. The law also requires the operator
of any idle well, even if that idle well is already bonded, to either pay the annual fee or file
an Idle Well Management Plan to manage or eliminate their long-term idle wells. Prior to
January 1, 2018, operators who already had an indemnity bond on an idle well or held a
$2,000,000 all-inclusive blanket bond were exempt from these fees. Now, on an annual
basis on or before January 31, operators must file a fee of $150 for each well that has been
an idle well for 3 years or longer,** $300 for each well that has been an idle well for 8 years
or longer, $750 for each well that has been an idle well for 15 years or longer, or $1,500 for

12. PRC §3205.1.

13. Since idle wells are wells that have not produced for 24 consecutive months, if a well is classified as an idle well for
three years, it means the well has not been productive for five total years.
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each well that has been an idle well for 20 years or longer (Table 3).1* These fees go into
the Hazardous and Idle-Deserted Well Abatement Fund (HIDWAF), which is continuously
appropriated without regard to fiscal year for the plugging and/or decommissioning
of wells or production facilities at hazardous or potentially hazardous sites. Hazardous
wells and facilities are those that have been determined to be a potential danger to
life, health, or natural resources and have no known operator responsible for plugging
or decommissioning. If an operator fails to pay idle well fees for any of their idle wells,
that failure may serve as conclusive evidence of desertion, for which the Supervisor can
order the current operator to plug and decommission the well. Additionally, since the
implementation of AB 1960 (Nava, 2008), if an operator has a history of violating the
Division’s regulations, they may be ordered to keep a life-of-well bond, covering the full
estimated lifetime costs of their wells.'®

Table 3: Idle well fees
Years Classified as an Idle Well Annual Fee

20 or more $1,500
15to 19 $750
8to 14 $300

3to7 $150

Finding 2-3: Recent legislation in California has increased idle well fee requirements and
revised the requirements for the idle well management program.

Finding 2-4: Fees from the idle well program go into the Hazardous and Idle-Deserted Well
Abatement Fund (HIDWAF), which is continuously appropriated without regard to fiscal
year to support the plugging and decommissioning of hazardous or potentially hazardous
wells and facilities.

Finding 2-5: Wells may be considered deserted and ordered plugged if the operator fails
to comply with certain well regulations, including payment of idle well fees.

Finding 2-6: Since 2008, operators with a history of violating well regulations may be
required to hold a life-of-well bond, covering the full estimated lifetime costs of the well
and/or production facility, including plugging, decommissioning, and spill response, rather
than a categorical indemnity bond based on well depth, or a blanket bond. According to the
Division, no operator currently holds such a life-of-well bond.

14. PRC §3206.

15. PRC §3270.4: A life-of-well bond includes an amount adequate to plug each well and decommission each production
facility and to finance a spill response and incident cleanup.

10



Chapter 2

As an alternative to paying idle well fees, operators may file a plan with the Supervisor to
manage or eliminate their long-term idle wells: operators with 250 or fewer idle wells must
plug and decommission 4% of their long-term idle wells each year, operators with 251 to
1,250 idle wells must get rid of 5% of their long-term stock, and operators with more than
1,250 idle wells must get rid of 6% of their long-term idle wells each year (Table 4).1° In
each case, operators must eliminate at least one long-term idle well per year.

Table 4: Idle Well Management Plans
# Idle Wells Annual Reduction of Long-Term Idle Wells*

1,250 or more 6%
251 to 1,249 5%
250 or fewer 4%

*In each case, operators must eliminate at least one long-term
idle well per year

Idle well testing and management requirements

The passage of AB 2729 (Williams et al., 2016) required the Division to update its regulations
relating to idle wells by June 1, 2018. It is in the process of doing so. The bill included idle well
testing and management requirements to determine separation from drinking water sources; well
mechanical integrity or appropriate remediation; and an engineering analysis for wells that are
idle 15 years or more to see if they could return to production. If an operator does not remediate
awell or fails to show that it could return to operation, then the operator must plug and
decommission the well. If an operator fails to comply with these well testing requirements, it can
be considered conclusive evidence of desertion.!” The Supervisor is also required to present an
annual report to the Legislature commencing on or before July 1, 2019, including the following:

1. Alist of all idle and long-term idle wells and any status changes

2. Alist of remaining orphan wells including identified idle/long-term idle wells that
have become orphan wells and the costs and timeline for abandoning those wells

3. Alist of all operators who have filed their long-term idle well plans.!®
The Division is in the process of preparing this information.

District discretionary authority

The Supervisor and district deputy are also granted the authority to order the plugging
and decommissioning of a well or the decommissioning of production facilities that are
determined to be deserted. Credible evidence for desertion includes the operational

16. PRC §3206.
17. PRC§3206.1.
18. PRC §3206.3.

11
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history, operator response, operator compliance with existing law, and other criteria®
and are presumed to be deserted under a number of scenarios.?’ An operator can counter
a presumption of desertion with credible evidence. If a well is deserted but the operator
cannot pay for the costs of plugging and decommissioning the well, the Division can
pursue previous operators as far back as January 1, 1996, as stipulated by SB 2007
(Costa, 1996).2 If no responsible operator is identified, the Supervisor can plug and
decommission the well, in line with their policies for plugging hazardous wells and
facilities.?

As of July 1, 2018, the Division’s expenditure authority for plugging and decommissioning
hazardous or orphan wells and facilities was increased to up to $3 million per fiscal year
(from $1 million) from the annually-assessed industry fees on production that fund

the Division’s operations (Lara 2017).? Beginning with the 2022-23 fiscal year, that
amount will decrease to the previous amount of $1 million. Funds from idle well fees in
HIDWAF (which are continuously appropriated without regard to fiscal year) are available
for additional support. Alongside the increased expenditure authority, the Division is
required to develop criteria for plugging and decommissioning hazardous or orphan
(idle-deserted) wells and facilities. On October 1, 2020, the DOC is required to report to
the Legislature the number of hazardous and orphan wells and facilities remaining and
the estimated costs and timeline for plugging and decommissioning them. On October 1,
2023, the DOC must provide an update on actual costs, average costs per well and facility,
the number of wells plugged and abandoned, the number of facilities decommissioned,
the total projects completed, and any additional wells identified for plugging and
decommissioning.?

Finding 2-7: The Division’s expenditure authority for plugging and decommissioning
orphan or hazardous wells and facilities was recently increased to up to $3 million per fiscal
year until 2022, when it will decrease back to $1 million per year. With this expenditure
authority, there are numerous reporting requirements to the Legislature regarding orphan
and hazardous wells and facilities.

Conclusion 2-1: With the recent updates to idle well management and testing
requirements, and the numerous reporting requirements, the State will gain a more
comprehensive list of remaining hazardous and orphan wells and a better sense of
responsible operators based on compliance with the updated idle well requirements.

19. PRC §3237(a)(2).
20. PRC§3237(a)(3).
21. PRC§3237.

22.PRC §3250 - 3258.

23. See PRC §3258 for expenditure authority. Changes in expenditure authority may result in an adjustment to the rate
that determines annual charges on oil and gas production as described beginning with PRC §3400.

24. PRC §3258.
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Chapter 3

Quantifying Potential Oil and
Gas Well Liabilities in California

This chapter uses administrative data from the Division to roughly estimate the potential
future costs to the State to plug and decommission orphan wells. To do this, a simple screen
was developed to identify wells that may already be orphaned or be at high risk of becoming
orphaned in the future. The likely plugging and abandonment costs for these wells were
benchmarked using historical costs for other wells plugged by the State. Finally, the
available bond funds from each well’s operator were considered to generate an estimated
net cost to the State.

This chapter begins by describing the data provided by the Division and how this raw data
was merged and cleaned to create the analysis dataset. Results are presented in three
subsections focused on identifying orphan wells, understanding likely plugging costs, and
calculating available bond funds. The final section of this chapter combines these pieces into
an overall estimate of the State’s potential net liabilities for orphan wells.

Data and descriptive statistics

Our analysis is based on administrative data on oil and gas wells provided by the Division,
which provided information on 240,741 wells. We remove 12,093 well records with a status
of “Canceled”, which indicates permits that were never drilled, leaving 228,648 wells. This
dataset includes plugged, active, and idle wells. The well types in the dataset include both
oil and gas production wells and other related well types, such as injection wells. The data
appendix provides more detail on the input datasets and how those raw data were used to
build the final dataset.

Table 5 presents summary statistics for the analysis dataset. The median production rate
across active and idle wells is just 2.7 barrel-of-oil-equivalents (BOE) per day.! The median
year of first production is 1989 and 28% of the unplugged wells in the dataset are officially
classified as “idle” by the Division.? These production statistics underscore the mature status
of oil and gas fields in California. With few major discoveries in recent decades, producers
are now focused on efficiently extracting remaining oil and gas from partially-depleted
fields. Most wells are located onshore (about 98%), accounting for 95% of production
during 2013-2017. Of the 1,454 operators with any active or idle (unplugged) wells, 1,099
operate only idle wells. At the same time, 91% of idle wells belong to operators that also

1. One BOE represents one barrel of crude oil or 6,000 cubic feet of natural gas.

2.  We use first observed production because drilling or completion dates are missing for a large share of wells.
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have active wells. As shown later, this reflects the fact that a few companies operate a large
share of all wells.

Table 5: Summary statistics for analysis dataset

Wells 228,648
Plugged 121,961
Active/Idle 106,687

Among Active/Idle Wells

Median Daily Production (BOE)* 2.7
Median Year of First Production* 1989
% of Wells Offshore 2.3
% of Production Offshore 5.3
% of Wells Idle 28
Operators with Active or Idle Wells 1,454
Operators with only Idle Wells 1,099
% of Idle Wells Belonging to Operators 91

with some Active Wells

*Starred values calculated using well types OG, GAS,
and Multi.

Figure 2 shows average monthly production over the life of a California well. These curves
were constructed using all oil and gas wells entering production between 1980 and
2017. The figure shows how production declines over the life of the well due to reservoir
depletion. This phenomenon of declining production is central to the orphan well problem.
Near the end of a well’s productive life, it generates little revenue that can be used to pay
for plugging and decommissioning. Consistent with the mature status of California’s oil and
gas fields, the figure also shows that wells have become less productive in recent decades.
For wells drilled in recent years, initial production is lower and declines are steeper than for
wells drilled during the 1980s. Production in the fifth year of the life of a well drilled during
the 2000s or 2010s is about half of fifth-year production of a well drilled during the 1980s
or 1990s.
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Figure 2. Average production by age of well and decade drilled. This figure shows the average
production rate (in BOE/day) in each month of a well’s productive life. The four colors represent
averages for wells drilled during each decade since 1980. The fitted lines represent smoothed non-
parametric fits and 95% confidence intervals (in gray). The first month of a well’s productive life is
defined as the first month of non-zero production.

RESULTS

Identifying potential orphan wells

Historically, there has been little monitoring of the solvency of operators of idle oil and gas
wells in California. While the State maintains a comprehensive list of idle wells, the share

of these that are orphan wells is unknown. An orphan well is defined here as an idle well

for which no responsible operator exists to undertake plugging and decommissioning.® The
first step in this analysis was to develop a rough screen for wells that may already have been
orphaned or that risk becoming orphan wells in the near future. This approach is based on
recent production from the well, as well as production by the operator from other California
wells. Six categories of wells are defined, which are summarized in Table 6.*

3. Idle wells by definition exclude plugged wells, which are no longer producing but have been properly plugged and
abandoned.

4. The statutory definition of an idle well also exempts from idle status wells that produce water to be used in tertiary
production methods. Accounting for water production has little practical effect on the number of wells in each category in
our analysis.
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Table 6: Categorization of oil and gas wells
Active and Idle Wells

Likely Orphan Wells 2,565
High Risk of Becoming Orphan Wells 2,975
Other Idle and Marginal Wells 69,425
Higher-Producing Wells 31,722
Plugged Wells

Plugged before modern requirements 41,390
Plugged after modern requirements 80,571
Total 228,648

In this study, wells with no production or injection in the past five years that also belong to
operators with no California production or injection in the past five years are considered

to be “likely orphan wells.” There are 2,565 wells in this category. The lack of observable
activity by the operators of these wells is an indication that they may have no viable
operator, so the State may bear the costs of plugging and abandoning these wells.” The
next category in the screen is “wells at high risk of becoming orphan wells,” which includes
2,975 wells. These are wells with no production or injection activity during the past five
years, where the responsible operator is currently active in California but is small and
operates primarily idle and marginal wells. Specifically, this group includes idle wells
where the operator’s average production rate across all wells is less than five BOE/day, and
the operator has fewer than 1,000 actively producing wells. We focus on small operators
because research in other states suggests small operators are more likely to orphan wells
(Boomhower, in press) and because these small companies are more difficult to recover
costs from in the event of default due to the high fixed costs of such collection efforts.

The third category of orphan well risk includes all other idle and marginal wells,

where we define marginal wells as wells producing fewer than five BOE/day. It also
contains currently active injection wells.® This category includes 69,425 wells. Many of
these wells belong to a few large operators that are responsible for thousands or tens

of thousands of primarily low-producing or idle wells.” These major producers likely
face lower risk of insolvency than smaller producers. In addition, if they do become
insolvent, collection efforts may be more cost-effective because the State would quickly
notice such a bankruptcy and because the fixed costs of legal efforts can be spread over
the firm’s many wells. At the same time, the risk of bankruptcy exists even for large

5. While we use five years of inactivity as our cutoff, many of the wells and operators in this category have been inactive
for much longer—in some cases, decades.

6. We include all active injection wells in this category because of the lack of a clear method for identifying which active
injection wells are economically marginal. Of the 69,425 wells in this category, 13,057 are injection wells.

7. AeraEnergy, Chevron U.S.A., and California Resources Production Corporation together account for 57% of the
33,288 wells that have been inactive for five or more years. These same three operators are responsible for 60% of all oil
and gas wells in California. The largest 10 operators account for 90% of inactive wells and 82% of all wells.
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producers. A single bankruptcy among one of these large companies could potentially
create a large number of orphan wells, at great cost to the State.®

The fourth category includes wells that currently produce more than five BOE/day.’ These
higher-producing wells are currently at low risk of becoming orphan wells. Even if their
current operators were to become insolvent, other companies would likely find it profitable
to take over these wells and continue production.

The final two categories include plugged wells. California implemented modern
requirements for well plugging to protect groundwater in February 1978. The 41,390 wells
plugged prior to these requirements may not have been plugged to current standards,
increasing the risk that they will need to “re-abandoned” in the future. The remaining
80,571 wells were plugged during the modern regulatory period.

It is important to note that this coarse categorization is a rough screen meant to assess the
approximate magnitude of the orphan well problem in California using the best available
data from the Division. The thresholds used in the analysis to define marginal wells and to
categorize operators are by necessity somewhat arbitrary. In the appendix, we investigate
the sensitivity of our categorizations to changes in these category thresholds. More
broadly, this coarse approach is substantially less detailed than would be required to make
legal determinations about the status of any given well. It is also less sophisticated than
approaches used by regulators in other jurisdictions (e.g. Alberta, Canada), which rely on
detailed, company-specific financial information that is not tracked by the Division.

Another important note about this screen is that oil and gas wells commonly transfer
between operators as production decreases, meaning that a marginal well at low orphaning
risk today could change risk categories if sold to a less robust operator. Our calculations
using data from the Division imply that a typical California oil and gas well has passed
between about three different operators by the time it reaches ten years old. While
California law makes former operators jointly liable for plugging and decommissioning costs
of wells sold after 1996, recovering costs from previous operators may be costly and time-
consuming in practice. Thus, in coming years or decades, some of the wells in the “Other
Idle and Marginal Wells” and “Higher-Producing Wells” categories could ultimately become
orphan wells as they transfer between operators. Despite these limitations, this coarse
categorization is useful for approximating the current orphan well problem in California
given the available data.

8. The orphan well risk posed by some large operators depends partly on complicated and currently unsettled legal
questions. For example, some of these firms are subsidiaries of or receive investments from international corporations.
There seems to be disagreement about the degree to which those parent firms would be held liable for costs created by
their subsidiaries. In addition, large companies may also consider reputational consequences in addition to direct financial
penalties.

9. A common alternative threshold for marginal wells is ten barrels per day. Our conversations suggest that many wells
in California operate profitably at lower levels of production, and so we use five BOE/day as our cutoff for economically
marginal wells. This is a simplification reflecting our coarse analytical approach. The actual economic limit for any given
well depends on field-level production costs, output prices, and other factors.
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Finding 3-1: A coarse analysis of readily available information from the Division suggests
several thousand wells in California are likely orphan wells or are at high risk of becoming
orphan wells in the near future.

Finding 3-2: Tens of thousands of additional idle and low-producing wells could become
orphan wells in the future if they are acquired by a financially weak operator or there

is a prolonged negative shock to the oil and gas industry. The likelihood of these wells
eventually becoming orphan wells depends in part on the practical enforceability of
California’s rules that make previous well operators jointly liable for decommissioning costs.
Old wells plugged prior to modern standards may also pose some risk.

Recommendation 3-1: Refine predictions of wells at risk of becoming orphaned. A more
detailed analysis could consider additional factors such as operator financial information,
field-level production costs, and output price projections.

Recommendation 3-2: Study the ownership history of orphan wells and wells at high
risk of becoming orphan wells. Such research will identify the share of plugging and
decommissioning costs that may be recoverable from previous operators. It will also
increase understanding of well ownership dynamics, which are thought to involve wells
moving to smaller, higher orphan risk operators as production rates decrease.

Finding 3-3: Improved measurement and data management will be important for assessing
the orphan wells problem in more detail and monitoring the effectiveness of policy
responses.

Figure 3 shows the broad geographic distribution of likely orphan wells and wells at highest
risk of becoming orphan wells. The distribution of these wells is similar to the overall
geographic distribution of oil and gas activity in the state. Figure 4 shows more detail for
southern and central California.
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Figure 3. Statewide map of potential orphan and other wells.
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Figure 4. Detailed map of Southern California.

Finding 3-4: The likely and potential orphan wells we identify are located throughout
the state matching the overall geographic distribution of oil and gas activity, with greater
concentrations near Kern County and Los Angeles County.

Potential costs faced by the State

The costs ultimately imposed on the State by orphan wells depend on plugging and
decommissioning costs, as well as any amounts that can be recovered from responsible
operators through claims on bond funds. This section considers these elements. A category
of potential costs that we do not consider is possible environmental or health damages due
to pollution from orphan wells. These impacts are poorly understood and are the subject
of ongoing research by geologists and engineers. One priority for future research is to
determine the economic significance of these potential damages.

Finding 3-5: The risk of environmental or health damages from orphan wells is poorly
understood but may be significant in some cases.
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Recommendation 3-3: Investigate the potential environmental impacts of orphan and
idle wells in California. Possible impacts may include groundwater contamination, human
health impacts, and other issues.

Per-well plugging costs

The Division provided us with information on plugging and abandonment costs for a subset
of onshore wells that have been plugged at State expense since 2013. In the various records
provided by the Division, we identified 86 wells where expenditures were reported at the
individual-well level.1° The reported costs are the amounts paid by the Division to private
contractors to plug and abandon each well. These contracts are negotiated on a case-by-case
basis and the exact services procured can vary. Most of the contracts we were able to review
included both well plugging and minimal surface restoration.!! Projects involving more
complex surface remediation would likely be costlier.

The average contract cost in this sample is $68,000 per well. The range of costs is large, with
a minimum value of $1,200 and a maximum of $391,000. Figure 5 shows this variation is
partially explained by district-specific factors. The four box plots describe plugging costs

for wells in each the Division district: southern, northern, inland, and coastal. The median
plugging cost in the Southern district, which includes urban areas near Los Angeles and
Long Beach, is about three times greater than median plugging costs in the other districts.

10. The Division also provided aggregate expenditures on well plugging for an additional several dozen wells. We focus on
individual well expenditures in our main analysis so that we can analyze geographic and other variation in costs. Including
the aggregate spending on the additional wells has little effect on our estimate of overall average cost.

11. For example, one fairly typical contract stipulates that in addition to plugging and abandonment of the wellbore, “[A]
1l equipment, casing, or junk that requires removal to implement restoration to lawful conditions shall be removed and
properly disposed of in accordance with environmental laws... All liquid wastes shall be removed and properly disposed of
at the nearest approved site... [and] The surface at the site shall be restored.”
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Figure 5. Well-level plugging costs by district. Each of the four panels shows a box-and-whiskers
plot for well-level plugging costs in the sample of 86 recent plugging contracts provided by the
Division. The thick vertical line indicates the median; thin vertical lines show the interquartile
range (i.e., the 25th and 75th percentiles). Black dots represent outliers (values outside of the
interquartile range (IQR) by more than 1.5 * IQR).

Figure 6 explores this variation in more detail. Panel (a) plots plugging costs against the
date that the well was first drilled. Panel (b) plots plugging costs against population density.
Older well ages and greater population densities are correlated with higher plugging costs.
With this small sample of wells, it is difficult to disentangle correlation and causation. The
Southern district wells in our small sample, which tend to be high cost, are located in more
densely-populated areas and are older than average. Both age and population density have
been reported to increase plugging and abandonment costs by Ho et al. (2018).!2 We also
attempted to study the relationship between historical plugging costs and well depth but

12. Ho et al. (2018) provides a thorough and valuable summary of plugging costs across states, as well as detailed
regression analysis of plugging costs using a sample of about 5,000 wells in Kansas. Their reported plugging cost for
California is $31,000. That estimate is based on 113 wells in the Division’s former District 2, which roughly corresponds to
the coastal district in the Division’s current four-district system. We find that incorporating costs from other districts yields
a higher estimate because the other districts are systematically more expensive.
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were limited by the availability of depth data, as we describe in Appendix B3.

Figure 6. Variation in plugging and abandonment costs. These figures examine variation among
the 86 wells with available information on plugging cost. The blue line and gray region indicate a
quadratic fit and 95% confidence interval. Marker shapes indicate the four Division districts. Spud
date is the date that drilling began. Spud dates were missing for 30 wells, so these are omitted from
panel (b).

With a larger sample of plugging costs, determinants of California plugging costs could
be investigated in more detail with regression analysis. Such analysis may be possible
in the future using data from an industry source, or after the state accumulates cost
records for future contracts. Given the limited data currently available, plugging costs
for wells in each district were instead modeled using district-level averages. These
average costs along with the number of observations for each district are in Table 7.3

13. All 86 of the well-level cost records provided by the Division are for onshore wells. Later in this section, when

we consider future plugging costs, we use a placeholder estimate of $1.5 million for each offshore well based on the
approximate per-well costs of plugging and decommissioning at Rincon Island and plugging and abandonment at Platform
Holly (California State Lands Commission 2018a). While the large majority of idle wells are onshore, future analyses
should consider offshore well costs in more detail.
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Table 7: Average onshore plugging and abandonment costs by district

District Observations Average Cost
Southern 17 $152,000
Northern 32 $51,000
Inland 17 $47,000
Coastal 20 $40,000
Total 86 $68,000

Finding 3-6: Based on a small sample of well-level plugging costs, the statewide average
cost to plug and abandon an onshore orphan well is $68,000. Costs in the densely-populated
Southern district near Los Angeles are about three times higher than in other regions.
Additional surface reclamation costs may be required for some wells.

Recommendation 3-4: Track expenses for orphan well plugging and surface reclamation
at the individual well level in a centralized database. This will allow for more detailed
understanding of the determinants of plugging and decommissioning costs, and thus more
accurate cost predictions for future orphan wells.

Available bond funds to offset these costs

The Division collects performance bonds from oil and gas operators to align operator’s
incentives for plugging and decommissioning, and to offset these costs in the event that the
operator does not perform their responsibility. This analysis suggests the effective amount
of these bond funds is small compared to the predicted plugging costs calculated above. The
Division provided information on bonds for all California oil and gas operators. Summing
over all of the bonds for operators in the dataset, the total bond funds available to plug and
abandon wells in California are about $110 million. Dividing by 106,687 active and idle oil
and gas wells, this implies an overall average of just over $1,000 in available bond funds per
well. Of course, the actual bond amounts available for each well depend on the bond posted
by that well’s operator, which are discussed below. But this simple average across all wells
illustrates the rough size of bonds relative to the costs of plugging and decommissioning.*

The effective bond coverage for every well in California is calculated by dividing each
operator’s total bond amount by that operator’s number of active and idle wells. Figure
7 describes these effective bond amounts for operators of different sizes. Effective bond
amounts tend to be larger for operators with fewer wells, because blanket bond rules

14. The dataset provided by the Division does not include some bonds for offshore wells that are held by the State Lands
Commission instead of by the Division. Many offshore platforms in California have bond coverage with the State Lands
Commission of $20 million or more per platform, meaning that offshore bond coverage is substantially higher than
onshore (though decommissioning costs are also substantially higher).
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allow larger operators to post small bond amounts per well operated. Regardless of
operator size, however, effective bond amounts are well below the predicted plugging

and decommissioning costs discussed previously. Blanket bonds are one reason that

these effective bond amounts are low. A second reason is that until recent increases, bond
requirements in California had been quite limited.!® Importantly, some California operators
may be grandfathered in under prior bond requirements unless they have since undertaken
significant rig work or acquired additional wells, or may have had their bonds released prior
to plugging and decommissioning under old requirements. That means some operators of
old wells in California may have no or very small bonds.*®

Figure 7. Available bond funds per well, by size of operator. This figure shows the median, 25th
percentile, and 75th percentile of effective bond amount for wells with operators of different
sizes. Effective bond amount is calculated by dividing each operator’s total bond amount by the
operator’s total number of active and idle wells.

Finding 3-7: The bond amounts available to pay for plugging and decommissioning vary
according to operator, but in almost all cases these amounts are substantially lower than the
predicted costs.

15. As of January 1, 2018, bonds cannot be released until a well is properly plugged and decommissioned. However, prior
to this, bonds could potentially be released upon completion of a well, prior to it being plugged and decommissioned.

16. The Division’s records imply that 1,168 operators of active or idle wells have zero bond coverage. Together these
companies account for about 3,350 wells.
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Idle well fees and idle well management plans

As of 2018, California increased the fees it charges to operators of wells that have been

idle for more than two years. Idle well fees provide additional revenue that can be used to
fund the costs of plugging orphan wells. Chapter 2, Table 3 shows the current fees are small
compared to the costs of plugging wells. For wells that have been idle less than 15 years, the
fees are $300 per year or less and thus do little to offset plugging costs.!” Fees are higher for
wells idle longer than 15 years, eventually maxing out at $1,500 per year for wells idle for
20 years or more. These higher fees may contribute more meaningfully to revenues.

Using the Division’s Idle Well List, we calculated the fees that would be required for each
well, assuming the operator chose not to develop an Idle Well Management Plan.'® This
calculation implies an upper bound on idle well fees of about $16 million per year. The
actual amount of idle well fees assessed will be smaller, since some operators will develop
Idle Well Management Plans and thus avoid these fees, as explained in Chapter 2. In 2018,
the actual amount of idle well fees that operators chose to pay was just under $4 million.

It is also important to note that idle well fees are only collectible while the well still has a
viable operator. Fees assessed against defunct operators will not be paid. This is potentially
significant because of the increase in idle well fees with years idle. In our calculation,
almost two-thirds of the $16 million in possible idle well fee revenue comes from wells

idle over 20 years. It may prove difficult to collect fees from operators of these very long-
time inactive wells. At the time of this study, there were 2,296 idle wells whose operators
had not responded to 2018 idle well letters, or could not be located to send the letter. In
comparison, an advantage of bond requirements is to collect financial security at the outset
of production, so that funds are guaranteed even if the operator is no longer viable.

The new Idle Well Management Plan (IWMP) requirements also have the potential to
reduce the number of wells that may become orphan wells in the future. One additional
benefit of the new regulation is to create an annual mechanism to verify the continued
viability of operators. Failure to pay idle well fees or file an IWMP allows the Division to
immediately identify legally deserted wells, a process that previously may have taken years
of administrative effort. An important priority for future analysis will be to evaluate the
contributions of idle well fees and the new Idle Well Management Plan requirements to
offset orphan well liability and the number of wells at risk of becoming orphan wells. Such
an analysis will have to consider the length of time wells are likely to be kept idle before
being plugged by the operator or orphaned, the State’s success in collecting idle well fees

17. Using the fee schedule from Chapter 2, Table 3, a well kept idle for 14 years before being orphaned would contribute
$2,850 in idle well fees. Compare this to the average plugging cost in Table 7 of this chapter, which is $68,000.

18. The statutory definition is “any well that for a period of 24 consecutive months has not either produced oil or natural
gas, produced water to be used in production stimulation, or been used for enhanced oil recovery, reservoir pressure
management, or injection” (PRC § 3008(d)).
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from operators, and other factors.

Finding 3-8: Idle well fees may offset some of the State’s eventual liability for orphan wells.
A rough calculation suggests that this contribution would be small with the current fee
schedule.

Recommendation 3-5: Leverage the new annual Idle Well Fee/Idle Well Management Plan
requirement to yield a more detailed count of wells without viable operators. Failure to file
the annual idle well fees or an idle well management plan can serve as legal evidence of
desertion.

Do plugging and abandonment requirements reduce option value from potential
future production?

A common challenge in analyzing and regulating idle wells is understanding whether wells
are kept idle because the operator has a reasonable expectation of eventually resuming
production, or is simply deferring plugging and decommissioning costs. If it is the former,
regulations forcing the well to be plugged create additional economic costs in terms of
foregone option value. Plugging the well today increases the cost of resuming production

in the future if prices or technology improve. It is impossible to know any individual
operator’s expectations about future production, but we can use historical data on idle

wells to understand the average likelihood of returning to production after a given interval
with no production. The most sophisticated existing economic research on this question is
Muehlenbachs (2015), which considers idle oil and gas wells in Alberta, Canada. That study
concludes that most long-term idle wells are unlikely to return to production even with large
increases in output prices or improvements in production technology. Given appropriate
data, such a study could be done specifically for California. Appendix B describes a first

pass at this type of analysis for California using the data readily available for this study, and
describes what would be required to study this question in more detail.

Overall summary of potential orphan well costs

Table 8 summarizes the State’s potential liability for orphan oil and gas wells. The “Cost”
column presents the total predicted plugging and abandonment cost for wells in each group,
based on the district-specific average plugging costs discussed earlier in this chapter. The
“Available Bonds” column sums up the total bond funds available for wells in each category.
The “Net Liability” column shows the difference, which is the State’s potential liability for
orphan wells. All dollar values are rounded to the nearest million dollars. For the 2,565
wells we identified as “likely orphan wells”, the aggregate predicted plugging cost is about
$308 million. These wells are concentrated near Los Angeles and Long Beach, where
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plugging costs are systematically high. For comparison, the Division’s annual budget for
orphan well remediation projects has historically been about $1 million per year (though a
recent appropriation increased that amount to $3 million per year for three years). The costs
of the “likely orphan wells” are partially offset by about $10 million in available bond funds
for these wells. That leaves about $298 million of the projected costs of these wells with the
State. The group of “wells at high risk of becoming orphan wells” would add another $230
million in net costs to the State if they were all to become orphan wells, for a total potential
liability of about $528 million across these two groups.

Table 8: Total potential orphan well costs among active and idle wells

Group Wells Cost (M) Available Bonds (M) Net Liability' (M)
Likely Orphan Wells 2,565 $308 $10 $298
Wells at High Risk of Becoming 2975 4246 416 $230
Orphan Wells

Other Idle and Marginal Wells 69,425 $5,287 $53 $5,234
Higher-Producing Wells 31,722 $3,385 $27 $3,358
Total 106,687 $9,226 $107 $9,120

After these two groups, there are 69,425 remaining idle and marginal wells. In the unlikely
event that 100% of these remaining wells were to become orphan wells, the additional net
liability to the State would be about $5.2 billion. While this scenario is unlikely, the number
of wells in this category means that the State faces large possible costs, particularly in the
event of a prolonged negative shock to the oil and gas industry. Notably, the available bond
coverage in the “other idle and marginal wells” category is lower on a per-well basis than in
the previous two categories. This reflects the fact that many of these wells are operated by
large companies with blanket bonds covering thousands or tens of thousands of wells.

After adding in the 31,722 high-producing wells, the total net cost to the State if it were

to have to plug all active and idle California oil and gas wells would be about $9 billion.
This total cost estimate is interesting not only as an unlikely “worst-case” scenario for state
plugging liability, but also as an estimate of the total plugging and abandonment liability
facing the California industry (regardless of whether it is borne by companies or the State).
Over the longer run, as these wells decrease in production and potentially change hands
between operators, the ultimate share of these wells that are responsibly decommissioned
by their operators will depend on policy decisions as well as market fundamentals.

19. This net liability figure ignores offsetting revenues earned through idle well fees, as discussed in this chapter. Our
analysis suggests these fee revenues are likely small compared to plugging costs, but further study of idle well fee revenues
is required, as we describe.
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This summary calculation omits an additional difficult-to-quantify financial risk posed

by 121,961 wells that have already been plugged (see Table 6). The plugging and
abandonment procedure must provide an effective isolation of the well fluids all along the
well. Wells plugged according to older technologies and regulations may still pose some risk
of contamination. Table 6 shows that 41,390 wells were plugged prior to modern plugging
requirements. The precise risk posed by these older plugged wells is unknown.

Conclusion 3-1: If all of the roughly 5,000 wells that we identify as having the highest
orphaning risk were to become orphan wells, the State’s net costs after subtracting out bond
funds could be about $500 million. The total net difference between plugging costs and
available bonds across all oil and gas wells in the state is about $9.1 billion.

Recommendation 3-6: Study potential changes to blanket bond rules that would increase

the effective per-well bonds for economically marginal wells. The Division should consider

whether securing larger effective per-well bonds while wells are still profitable would avoid
enforcement challenges once wells become idle.

Recommendation 3-7: Use the results of a more detailed investigation beyond the limited
scope of this study to conduct an economic analysis of policy alternatives. The Division
should identify specific policy changes with the greatest promise to manage costs from
existing orphan wells and to efficiently regulate the number of additional orphan wells
going forward.
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Chapter 4

The Policies and Practices of
Plugging and Decommissioning
in Other States and Regions

Regulation overview: California in comparison with other states and regions

Ensuring that state policy adequately manages idle and orphan wells and their potential
costs to the state is difficult to achieve. With an annually increasing inventory of historical
wells—some many decades old—which for one reason or another require some form of
remediation, most states have struggled to ensure they are able to adequately manage their
well populations.

Most states regulate at least four principal aspects of potential or actual well
decommissioning:

1. Financial assurance

2. Idle (or inactive) well status

3. Plugging and restoration

4. Notification, inspection, and approval

California is comparable to many other states in this regard. Like most regions, California’s
regulations have not been entirely sufficient to effectively monitor the scope of the orphan
well problem, nor to ensure adequate financial resources to plug them. However, the State
has been proactive in recent years and taken numerous steps that make its current financial
assurance requirements among the strictest in the nation. Many other states and regions
are in the process of re-evaluating their own orphan well management, and it remains to be
seen whether and to what extent they choose to emulate the approach taken by California.

Finding 4-1: Relative to other states, California has been proactive in enacting some of the
strictest financial assurance requirements in the nation, although the requirements still do
not cover the full costs of plugging orphan wells.

Finding 4-2: Many states and regions have been forced to re-evaluate their regulations and

financial assurance systems for orphan wells in recent years due to challenges in funding
orphan well plugging.
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Financial assurance

In every state, operators have to provide some form of financial assurance for a well at the
time that it is drilled. This assurance is intended to cover or mitigate the eventual costs

of plugging the well and/or environmental impacts caused by the well, in the event the
operator at the time the well is terminated is unable or unwilling to do so. The type and
scope of the assurance has changed considerably over time, with states attempting to ensure
the most effective way to cover the price of decommissioning wells. Some states also express
concern that operators, particularly smaller ones, may be less willing to invest in wells

in states where more costly financial assurances are required (Ho et al., 2016). Broadly
speaking, economic and policy analysis finds that financial assurance requirements improve
operators’ behavior, and the actual amounts required in most jurisdictions may be too low
(Davis, 2015; Ho et al., 2016; Boomhower, in press)

Finding 4-3: Financial assurance requirements across states, such as indemnity bonds and
fees, are broadly found to improve operator behavior.

States accept various types of financial assurance, including surety bonds, letters of credit,
certificates of deposit, cash, escrows or trust accounts, liens, government bonds, or annual
fees. California accepts bonds, certificates of deposit (CDs), or cash (it used to accept escrow
accounts, but no longer does). Operators may choose between individual and blanket bonds
as forms of assurance. Individual bonds cover a single well, while blanket bonds cover a
number of wells. The amount of these bonds varies, but generally, most states do not collect
sufficient financial assurance to cover the entire costs of decommissioning orphan wells
(Louisiana Legislative Auditor, 2014; Ho et al., 2018).

The bond amount required depends upon the characteristics of the well and/or the
operator. In terms of physical well characteristics, California determines individual bond
amounts by well depth, idle status, and location (onshore or offshore). Well depth is the
most common characteristic employed by states to determine bond amount, but not the
only one; a few states also differentiate between the type and location of the wells. Like most
states, California also differentiates between large and small operators, allowing a range of
blanket bonds whose costs depend on an operator’s total number of wells in the state. As
discussed in Chapter 2, blanket bonds in California range from $200,000 to $3,000,000,
depending on the total number of wells operated in the state. California requires a
$1,000,000 blanket bond for one or more offshore wells, and also requires a security to
cover the full cost of plugging and decommissioning an operator’s offshore wells. At present
California’s current requirements for new or newly-transferred wells are at the upper end of
the scale in terms of minimum bonds required. Unlike other states, however, existing wells
in California may be grandfathered in under previous bond requirements if operators have
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not reworked or acquired any wells since the most recent requirements were implemented.*
Additionally, some wells may have had their bonds released upon completion of the well
under old requirements, prior to plugging and decommissioning. This situation contrasts
with a universal bond requirement, as implemented by Texas, where all qualifying operators
would be required to file the new bond amount at the time of the policy’s implementation.
Most states, and the Bureau of Land Management, have a minimum blanket bond amount
set at $25,000. California also requires idle well fees—or an Idle Well Management Plan—
even if an idle well is already covered by a bond.

Finding 4-4: California is now at the upper end of minimum bond amounts currently
required, but existing wells in California may be covered by older bonds or no bond at

all depending on when they were last drilled, reworked, or acquired, and whether the
bond was released prior to plugging. This contrasts with a universal bond requirement, as
implemented by Texas, where all qualifying operators would be required to file the new
bond amount at the time of implementation.

Financial assurance requirements in most states do not fully cover orphan well-related
costs. Wyoming, which has bonding requirements similar to California, spent $11 million
plugging orphan wells between 1997-2014, but only $3 million was covered by bonds put
up as financial assurance by operators (Joyce & Wirfs-Brock, 2015). Another study found
the average and median decommissioning costs exceeded average bond amounts in all 22
states examined (Ho et al., 2016). A separate study of average bond amounts and average
costs of well plugging in 13 states found that two states, Texas and Oklahoma, did have
average bond amounts which exceeded the average cost of orphan well plugging (Ho et al.,
2018). Texas’s introduction of a universal bond requirement in the early 2000s changed
the composition of the industry, re-allocating production to companies less likely to avoid
liability through bankruptcy and improving environmental compliance (Boomhower, in
press).

One of the issues in estimating financial assurance requirements is that well plugging costs
are variable depending not only on the specific location and characteristics of the well,

but also on the price of oil at the time. When oil prices and production are high, there are
higher prices for drilling wells, and consequently more competition for the service providers
contracted to plug orphan wells. One recent study (Ho et al., 2018) found a $1 per barrel
increase in oil price correlated with a 1.6% increase in plugging costs.

California has modified its bonding requirements repeatedly over the past five years
(Wolk, 2013; Williams et al., 2016) and increased potential bonding requirements for
offshore drilling as recently as September 2018 when SB 1147 (Hertzberg) was signed by
the Governor. Some have suggested that an effective way to ensure that states would be

1. PRC § 3204: “An operator who...engages in the drilling, redrilling, deepening, or in any operation permanently
altering the casing, of a well, or who acquires a well, shall file with the supervisor an individual indemnity bond for each
well so drilled, redrilled, deepened, or permanently altered, or acquired.”
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able to cover the cost of orphan wells would be to tie bonding requirements to production
(Andersen et al., 2009); others indicate that bonding requirements should be a minimum
of $250,000 per well (Dutzik et al., 2013). However, these are not approaches states have
opted for (Joyce & Wirfs-Brock, 2015). Instead, they all have specific bond amounts,
generally linked to well depth, starting in some cases as low as $500 per well.

California law does not require a test of financial capability, but where an operator has a
history of violating legal requirements or has outstanding financial liabilities, as of 2018
they may be required to provide a separate life-of-well bond adequate to ensure the full
costs of proper plugging and decommissioning of each well.?

Compared to other states, California has been somewhat proactive in attempting to
modulate its financial assurances to better provide for costs relating to orphan wells.
However, its requirements have been insufficient to cover costs. Along with the Division’s
annual expenditure authority for hazardous or orphan wells and facilities, recently
increased to up to $3 million per fiscal year, the State has relied on two funds supported by
industry fees to plug priority orphan wells annually: the Acute Orphan Well Account and the
continuously appropriated Hazardous and Idle-Deserted Well Abatement Fund (HIDWAF).
At the end of fiscal year 2016-17, the combined total in these funds was just over $1.1
million. In cases where costs of plugging wells are higher than normal, such as for offshore
wells or wells in highly populated areas, the funds are not sufficient to pay the costs. This
lack of funds has occasionally required special appropriations in the State budget.

It should be noted that regions outside the US have adopted different strategies.

The Canadian province of Alberta, which had more than 3,200 orphan wells in 2017,
generally relies on two policy tools to address potential well plugging costs: an orphan well
levy collected from all well operators, and a form of contingent bonding called the Liability
Management Regime (LMR; Dachis et al., 2017). The well levy, which is set as a proportion
of firms’ share of total liabilities, does not differentiate between financially strong and weak
producers, and is not reflective of environmental risk. The LMR system does account for
the financial strength of producers, and uses a three-year netback to calculate the value of
their assets in order to account for fluctuating energy prices, which affect the value of the
well. While Alberta’s system has been adequate to cover costs in the past, a rising number
of operator insolvencies, in combination with lower oil and gas prices, mean the existing
system will not remain sustainable unless modifications are made. Further, Canada is
confronting major legal questions regarding the order of priority for decommissioning
costs in bankruptcy proceedings.

Finding 4-5: In Canada, Alberta collects an orphan well fee from all operators and utilizes
contingent bonding based on the financial strength of the operator to pay for orphan
wells. However, Alberta is facing an increase in insolvencies in combination with lower

2. CCR, Title 14, § 1722.8.
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oil and gas prices and hearing major legal questions regarding the order of priority for
decommissioning costs in bankruptcy proceedings.

Idle well management and regulation

When a well’s production drops below a certain threshold the decision to continue
producing will depend upon oil or gas prices. Operators may choose to stop production

on a well that is not performing at an economical rate, keeping it officially active but
maintaining it in an idle state rather than decommissioning it. Most states impose a limit
on the amount of time a well can remain idle, after which the operator has a choice of
restarting production, adopting a status called temporary abandonment (which is also
generally limited), or decommissioning the well altogether. Generally, wells that are idle
or temporarily abandoned come with stipulations that operators take some steps to limit
or mitigate potential environmental impacts. States allow this as an incentive for operators
who may reactivate the wells in the future, as it’s more expensive to reactivate a fully
decommissioned well than one which is simply idle. However, research has shown that the
longer a well is idle, the greater the environmental risks, and that there is a low likelihood of
returning a well to production (Muehlenbachs, 2017).

California in some respects has been more permissive than most states, with no specific limit
on the time a well may remain idle before it must resume production or be decommissioned.
Previously, California had a 300-month limit on a state of temporary abandonment,

which was significantly longer than most states. Most states (19 out of 22 surveyed by Ho

et al. (2016)) imposed a limit of no more than 24 months for idle wells, and (excluding
California) an average maximum of 28 months for temporary abandonment; only six other
states had default time limits as high as 60 months. All of the states but New Mexico, which
regulates the duration of temporarily abandoned well status, allowed for some form of
extension. Outside of the U.S., the provinces of Alberta and Saskatchewan also had no time
limits for suspended wells (Dachis et al., 2017).

Finding 4-6: In contrast to California, many states imposed a limit on the length of time
a well may be idle. However, in practice the impact of these rules tends to be limited by
exemptions and extensions.

California was one of only two states (along with Texas) that didn’t have explicit
notification, approval, and inspection requirements for idle wells. Of the other states
surveyed, only four require simple notification; the remaining 16 require some form of
approval and/or inspection from the state before a well can be declared idle.

Although aspects of California’s idle well regulations may be less stringent than other states,
California has taken steps to try and limit the amount of time operators maintain wells

in this status by increasing the fees required as in AB 2729 (Williams et al., 2016). This

was intended as a financial disincentive to keeping wells idle for longer periods of time,
during which time they may be more likely to have negative environmental impacts. As an

35



Chapter 4

alternative to fees, operators may file an idle well management plan, which requires the
operator to eliminate a specific percentage of their long-term idle wells each year based on
how many idle wells they have. In addition, AB 2729 also established requirements for idle
well testing, beginning at least two years after a well becomes idle.® For idle wells that have
been idle for 15 or more years, they will be required to be tested through an engineering
analysis to show that they could potentially return to production. As of September 2018,
the Division has proposed updated testing and management regulations with a deadline for
public comment of September 13, 2018.

Plugging and restoration regulations and procedures

There exists significant variation among state regulations concerning how a well should

be properly decommissioned. There are multiple aspects of well decommissioning that
regulations may cover, including the types of material used, whether a surface casing plug is
required, how or if the casing needs to be removed, and subsurface geography, such as oil-
and gas-producing strata, water-bearing strata, and so forth. While pertinent regulations in
virtually all states contain some general language about plugging the wells adequately, only
some states offer specific requirements as to what kinds of materials and/or methods need
to be used, and under what circumstances.

California regulations are more specific than most states in many respects, although the
state has gaps in some areas compared to others. Ho et al. (2016) identified 17 regulatory
elements which they used to survey 22 states and the BLM; they found California
regulations to address 13 of these, placing the state in the bottom tier of the survey group.
In terms of the stringency of their regulations overall, California placed ninth and sixteenth
respectively in their quantitative and qualitative assessment of these regulations.

However, where California does have regulations in place, they tend to be more specific
than many other states. For example, California was one of only three states surveyed with
prescriptive requirements for different types of well plugs depending on the location within
the well (bottom, middle, or top). Only Colorado and Ohio had similarly specific regulations
for all three. California also requires permanent marking of decommissioned wells, a
requirement in only half of the states surveyed. Both operators and regulators are required
to report idle wells—a situation shared only by Wyoming and BLM lands. California’s
plugging regulations require plugs to be placed at the surface casing shoe, across oil and gas
bearing strata extending 100 feet above the strata, extending from 50 feet below to 50 feet
above water-bearing strata, and a 50-foot plug at the surface of the wellbore (NPC, 2011).

Notification, approval, and inspection requirements

California policy is similar to most other states with regard to reporting idle wells, the

3. This testing includes fluid level tests and casing pressure tests, with a follow-up schedule dependent upon the psi of the
initial pressure tests.
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plugging of wells, and decommissioning. California requires both regulators and operators
to file reports detailing idle wells. It requires inspection pre- and post-plugging of the

wells, but not post restoration of an abandoned well. In this, it is comparable to most other
states reporting. Of those states which have evaluated their own abandoned well policies,
most have concluded that they have not sufficiently ensured that operators comply with
regulations (Louisiana Legislative Auditor, 2014; Joyce & Wirfs-Brock, 2015). California is
no different in this regard. Outside the US, some Canadian provinces have a more rigorous
and transparent system for ensuring required inspections and compliance. The Alberta
Energy Regulator (AER) requires inspections at each stage and publishes regular reports on
compliance violations and punitive actions taken.*

Most analyses which examine orphan well plugging and decommissioning costs warn

that the price of plugging is likely to continue rising, if for no other reason than that the
strongest single predictor of plugging cost appears to be the depth of the well, and well
depths continue to rise. These rising costs, along with a potential need for older wells to

be remediated in the future, suggests any financial assurance model based on static costs
may require periodic revision. California’s continual revisions to the regulations governing
financial assurances indicate the state is more proactive than most in recognizing and
attempting to manage the issue of orphan well closures. However, like most states, the state
has (until recently) not had an enforcement infrastructure or adequate policy framework
in place to effectively gauge the true scope of its potential and actual orphan well issues.
California is implementing changes, including the recently updated idle wells program and
the establishment of an Office of Enforcement, which should provide both more information
about the scope of the issues and more effectively enforce regulations going forward.

Finding 4-7: As the total number of wells, cost to plug each well, and number of older wells
requiring remediation is likely to increase for the foreseeable future, it is likely that any
financial assurance model based on a static cost level will require periodic revision.

Conclusion 4-1: Historical experience and policy analysis in oil-producing regions throughout
North America demonstrate the urgency and importance of orphan and idle well regulation.
Most studies agree that higher bond requirements for operators will more fully internalize
orphan well liabilities. Laws governing the priority of decommissioning costs are also important
in determining potential costs to governments when operators become insolvent.

4. http://www1.aer.ca/compliancedashboard/enforcement.html
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Conclusion

Significant financial concerns exist about decommissioning inactive wells—that is,
permanently plugging the wells and reclaiming the surrounding well sites. All producing
states and regions face challenges with managing and decommissioning what are known as
orphan wells, those without a responsible owner. Since drilling began in the United States
in the 1850’s, over 2.5 million wells have ceased production. As of 2007 at least 149,000 of
these are known to be orphan wells, though the actual number of orphan wells requiring
potential remediation is almost certainly significantly higher.

Even the most productive well has a certain useful lifetime. Plugging the well properly at
the end of this lifetime can be an expensive procedure whose cost can fluctuate significantly
depending on numerous factors, including the well’s depth, location, and the price of oil.
Wells often pass through the hands of multiple operators through their operational lifetime;
frequently operators controlling wells near the end of their lifetime are smaller companies
more vulnerable to bankruptcy or dissolution, resulting in orphan wells which the state
must then step in and plug itself.

As the overall number of wells has increased, so too has the number of orphan wells, and
concomitantly the various states’ financial burden. In recent years, state legislatures and oil
and gas regulators have increased funding for well cleanup by appropriating more money
and increasing bonding requirements. They also have tried to make it harder for companies
to walk away from their wells, such as by intervening earlier to prod companies to reactivate
or plug wells that are sitting idle.

California, like many states, has devoted increasing effort in recent years to designing a
regulatory framework which seeks to both reduce the number of operators orphaning wells
in the first place and secure financial assurances adequate to pay for plugging the well when
necessary. Currently, California requires well operators to obtain individual or blanket
bonds prior to drilling, reworking, or acquiring a well or wells. The amount of the bond
required depends on the depth of the well, the number of wells owned by the operator, and
the location of the well; bond amounts for most wells range from $25,000 for a single well
to $3,000,000 for a blanket bond covering multiple wells. Offshore wells, which comprise
only 2% of wells in California but are much more expensive to plug, require an additional
bond. The State also collects fees on wells that are kept idle by operators. While the effective
amount of bond funds varies across wells, an analysis of the Division data shows that bond
funds are typically far below likely plugging and remediation costs.

The Division is currently in the process of implementing updates to their idle well fee and
management requirements, including new idle well testing and reporting requirements.
These requirements are intended to improve management of this population of wells

and protect the State and public against both environmental and financial costs. Future
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evaluation efforts will gauge the success of these new regulations. For now, at least, there
remain significant financial concerns about the existing inventory of orphan wells and the
stock of inactive wells that could be orphaned.

While the State currently maintains a comprehensive list of idle (non-producing) wells, the
share of these wells that are orphan wells is unknown. A coarse analysis of data provided by
the Division on 228,648 wells suggests there are 2,565 “likely” orphan wells belonging to
operators with no reported California activity in five years, and an additional 2,975 wells at
high risk of becoming orphaned, which have had no production over the past five years and
are owned by smaller operators with primarily low-producing wells (which other research
suggests are more likely to orphan wells). After subtracting out bond funds associated

with the wells, the potential net liability to the State for wells in these categories is about
$500 million. There are an additional 69,425 idle and marginal wells and 31,722 higher-
producing wells. The eventual cost to plug and abandon all existing wells in California is
found to be about $9.1 billion. The share of this long-run cost that will be borne by the State
(as opposed to operators) will depend on policy, market outcomes, and other factors.

It is too soon to tell whether California’s current bond requirements and idle well fee
collection will prove adequate to cover the cost of orphan well plugging in upcoming
years. One of the most significant challenges facing California, along with every other
state, is inadequate data. It is not possible to adequately assess the scope of the problem
when information about the status of idle wells is incomplete and gathered intermittently.
For one thing, existing wells in California may be grandfathered in under previous bond
requirements if operators have not reworked or acquired any wells since the most recent
requirements were implemented. Also, some wells may have had their bonds released upon
well completion, prior to plugging and decommissioning, under old requirements. This
contrasts with the approach taken in other states such as Texas, which has implemented

a universal bond requirement applicable to all wells, and which was one of the few whose
available bond funds have been sufficient to offset the cost of plugging orphan wells in
recent years.

As noted earlier, California’s situation is not unique. Analyses have found that most states
struggle to meet the costs of plugging orphan wells and typically decommission only a
fraction of known orphan wells each year. Like California, the states surveyed have updated
their regulations in recent years but these efforts have generally proven insufficient to meet
expenses so far.

The estimates we provide in this paper are preliminary and based on coarse sorting criteria
using available data. As the Division implements the updated idle well regulations, with
mandatory annual reporting requirements, California will gain a more comprehensive

and accurate list of remaining hazardous and orphan wells, along with a better sense of
responsible operators based on compliance with the updated requirements.

Historical experience and policy analysis in oil-producing regions throughout North
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America demonstrate the urgency and importance of orphan and idle well regulation. Most
studies agree that higher bond requirements for operators will more fully mitigate the
State’s orphan well liabilities. Laws governing the priority of decommissioning costs are also
important in determining potential costs to governments when operators become insolvent.

California’s recent regulatory changes are encouraging. However, it is essential that
California continue to evaluate the status of its potential financial liability in upcoming
years. A more detailed analysis will be necessary once the State’s new idle well reporting
requirements are in place, in order to ascertain the State’s actual and potential liability more
accurately.

The State must also be prepared to accept the fact that, due to the rising number of wells
overall, cost to plug each well, and number of older wells requiring remediation, it is likely
that any financial assurance model based on a static cost level will require periodic revision.
Hopefully, the new information collected and subsequent analyses will help ensure that

the State is in a better position to understand its liability, and that such revisions may be
implemented in a timely manner.
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Glossary

Glossary

Abandon - to properly plug and/or decommission a well
Blanket bond - a single bond or bond amount to cover one or more wells

Decommission - to remove all of the components of a production facility and restore the
site where it is located

Idle well — a well that has not, for 24 consecutive months, produced oil or natural gas,
produced water to be used in production stimulation, or been used for enhanced oil
recovery, reservoir pressure management, or injection

Indemnity bond - also known as a surety bond, an agreement between three groups, the
principal conducting the work (operator), the obligee to whom money is owed if obligations
are not met (the State), and a surety bond company (surety)

Insolvent — unable to pay one’s debts or when liabilities are greater than assets held
Long-term idle well — a well that has been an idle well for 8 or more years

Marginal well — a well that produces fewer than 10 barrel-of-oil equivalents per day

Orphan well — a well for which there is no known responsible operator or no financially
viable operator capable of plugging and decommissioning the wells

Plug - to properly isolate, using cement and cement plugs and other required materials,

the oil or gas containing components of a well from their surroundings, including from
water reservoirs
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Appendix B

Appendix B
Additional Results

B1. Alternative rules for identifying orphan wells

Our analysis in Chapter 3 proposes a rough screen for categorizing wells according to their
risk of becoming orphan wells. This section explores how the results of that exercise vary if
we change the assumptions used to classify wells.

Figure 8 shows the number of “likely orphan wells” and “wells at high risk of becoming
orphan wells” under a range of assumptions. The 40 markers in this figure represent well
counts under different classification rules. The green circles show how the number of “likely
orphan wells” varies with the minimum required period of inactivity at all of an operator’s
wells. Varying this period between one and ten years has a small effect on the implied count
of likely orphan wells.

The three other marker types explore the number of wells “at high risk of becoming

orphan wells.” Recall that these are currently inactive wells whose operators are active but
potentially vulnerable to insolvency or otherwise at risk of not plugging and abandoning
wells. Each symbol type corresponds to a different rule for identifying potentially vulnerable
operators. The various points for each symbol type show the number of wells that have been
idle for the number of months on the horizontal axis, and whose operators are vulnerable
under the given vulnerability rule. In our main analysis, we define operators as vulnerable if
they have fewer than 1,000 wells and their average production is less than five BOE per well
per day. That rule is shown with the orange triangles. The purple squares and pink crosses
vary the number of wells threshold up and down, while maintaining the five BOE per well
per day threshold.
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Figure 8. Alternative assumptions for orphan well risk assessment. Each marker shows a count
of wells in a given category, using various assumptions about orphan well risk. The marker styles
correspond to four different sets of related assumptions. See text for details.
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B2. Probability of restarting production

A common challenge in analyzing and regulating idle wells is understanding whether wells
are kept idle because the operator has a reasonable expectation of eventually resuming
production, or simply to defer decommissioning costs. If it is the former, plugging the well
creates additional economic costs in terms of foregone option value. Plugging the well today
increases the cost of resuming production in the future if prices or technology improve. It
is impossible to know any individual operator’s expectations about future production, but
we can use historical data on idle wells to understand the average likelihood of returning
to production after a given interval with no production. The most sophisticated existing
economic research on this question is Muehlenbachs (2015), which considers idle oil

and gas wells in Alberta, Canada. That research concludes most long-term idle wells are
unlikely to return to production even with large increases in output prices or improvements
in production technology. Given appropriate data, a similar study could be carried out for
California. This appendix describes a first pass at this type of analysis for California using
the data that were readily available and describes what would be required to study this
question in more detail.

One relatively straightforward statistic to calculate is the share of wells kept idle in the past
that have eventually returned to production. Specifically, conditional on reaching a given
length of time without producing (and without being plugged), what is the probability
that an idle well will eventually return to production? Figure 9 reports the results of such

a calculation. For wells with a given period idle during 1977—2008, the figure shows

the probability that the well resumed production prior to the end of 2017. Intuitively,

the probability of resuming production decreases with the length of time since the well
last produced. After one year idle, there is an almost 50% chance of resuming production
on average. Once a well has been idle for 25 years, that probability falls to about 12%.
This retrospective analysis represents a historical average across all wells and should be
interpreted with caution. There may be substantial heterogeneity in restart probabilities
across different fields, well types and operators. A detailed study of option value associated
with idle wells in California would need to consider these factors. In addition, it would be
important to consider a range of future price and technology projections.
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Figure 9. Historical probability of restarting production after a given idle interval. This figure
shows the probability a well will restart production following a given period idle. To allow at
least 10 years for production to resume, this figure is limited to 1977-2008. Wells that produced
oil or natural gas in at least one month before the end of 2017 are considered to have resumed
production. See text for details.
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B3. Relationship between plugging costs and imputed well depth

Data on well depth were not available for any of the 86 wells with historical plugging costs
(Table 7). As an attempt to impute well depth, the average depth of other wells in the field
containing the well was used as a proxy. Figure 10 shows the relationship between plugging
costs and the imputed depth measure. Instead of indicating no relationship between cost
and well depth, this figure likely serves as evidence that imputed well depth is a poor proxy
for actual well depth.

Figure 10. Relationship between plugging costs and imputed well depth. Data on well depth were
not available for any of the 86 wells with historical plugging costs. This figure likely serves as
evidence that imputing well depth using the average depth of other wells in the field containing the
well is a poor proxy for actual well depth.
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Appendix C

Construction of the Dataset

This section describes how the raw datasets provided by the Division were combined to
create the final analysis dataset.

Monthly production and injection data

The raw monthly production data consist of 43,875,893 monthly observations for 176,823
wells. We drop a small number of observations prior to January 1, 1977, since reporting for
most wells begins in 1977. We also drop observations after December 31, 2017, since the
completeness of the data for 2018 appears to vary across wells. Missing values are reported
for some monthly production observations. We replace these values with zeros if they occur
after the first observed non-zero production for a given well. We drop these observations

if the month is earlier than the first month of non-zero production for the well. There are
also gaps in the production records for some wells. We fill in zero production in any missing
months after the first reported production from each well. We further incorporate data on
monthly injection volumes from the Division’s monthly well injection dataset to identify
wells currently being used for injection.

Well-level characteristics files

The well-level characteristics data include 270,524 records. We exclude 29,783 duplicate
records with identical API numbers and wellbore codes. We further exclude 12,093 wells
with a status of “Cancelled”, which indicates that these wells were permitted but never
actually drilled.

We successfully merge 94% of active and idle wells and 61% of plugged wells to the
production dataset. In our analysis of active and idle wells, for the remaining 6% of wells
that do not appear in the production dataset, we assume that there was no reported
production during the period of the data, and so assign these wells zero production in every
month.?

Plugging cost data

As described in the main text, the Division provided various records of plugging costs for
wells that have been plugged at state expense. By combining these records, we were able to

1. Hand checking of a subsample of the unmerged records with the Division’s online well search tool supports our
assumption that the unmerged records represent very old wells with no recent production.
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identify 86 unique wells where costs were reported at the individual well level and an API
number was included in the record.

Well depth data
The Division provided information on well depth for a subsample of 27,530 wells. We
generate an interpolated depth for as many wells as possible by using these observed depths

to calculate an average depth in field for every oil field where we observe at least one well
depth.
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Appendix D
CCST Study Team

Full curricula vitae for the Study Team members are available upon request. Please contact
California Council on Science and Technology (916) 492-0996.

Study Team Members:

¢ Judson Boomhower, PhD, University of California, San Diego
Lead Author

e Terence Thorn, JKM Consulting
Steering Committee (Chair)

e Mikel Shybut, PhD, California Council on Science and Technology
Author and Project Manager

* M. Daniel DeCillis, PhD, California Council on Science and Technology
Author

e Sarah E. Brady, PhD, Interim Deputy Director, California Council on Science and
Technology

Project Director

* Amber J. Mace, PhD, Interim Executive Director, California Council on Science and
Technology
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Judson Boomhower, Ph.D.

Lead Author
Assistant Professor, Department of Economics, UC San Diego

Judson Boomhower is an applied microeconomist who studies environmental and energy
economics and policy. His research covers a range of topics and industries including oil
and gas extraction, electricity markets, energy efficiency, and the economics of climate
change. He received a PhD in Agricultural and Resource Economics from the University of
California, Berkeley. He earned his bachelor’s and master’s degrees from Stanford.

Terence Thorn

Steering Committee Chair
President, JKM Energy and Environmental Consulting

Terence (Terry) Thorn is a 43-year veteran of the domestic and international natural gas
industry and has held a wide variety of senior positions beginning his career as Chairman
of Mojave Pipeline Company and President and CEO of Transwestern Pipeline Company. He
has worked as an international project developer throughout the world.

As a Chief Environmental Officer, Terry supported Greenfield projects in 14 countries

to minimize their environmental impact. He wrote and had adopted company wide
Environmental Health and Safety Management Standards and implemented the first
environmental management plan for pipeline and power plant construction. In attendance
at COP 1 and 2, Terry has remained involved in the climate change discussions where he is
focusing on international policies and best practices to control methane emissions.

Residing in Houston, Terry is President of JKM Energy and Environmental Consulting

and specializes in project development and management, environmental risk assessment
and mitigation, business and policy development, and market analysis. He has done
considerable work in the areas of pipeline integrity management systems, management
systems auditing, safety and reliability and the reduction of methane emissions from natural
gas facilities.

He also serves as Senior Advisor to the President of the International Gas Union where he
helps drive the technical, policy and analytical work product for the 13 Committees and
Task Forces with their 1000 members from 91 countries. He also serves on the Advisory
Boards for the North American Standards Board where he co-chaired the gas electric
harmonization task force, and the University of Texas’ Bureau of Economic Geology’s
Center for Energy Economics. Terry is also on the Board of Air Alliance Houston. He served
on the CCST California Council on Science and Technology steering committee for the
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report that provided the state with an up-date and independent technical assessment of the
thirteen natural gas storage fields in California. Currently he is on the CCST team that will
estimate the liability and costs to the state of plugging and abandoning oil and gas wells and
decommissioning their attendant facilities.

Terry has published numerous articles on energy, risk management and corporate
governance and was author of the International Energy Agency’s 2007 North American Gas
Market Review. As advisor to European gas companies and regulators he co-authored The
Natural Gas Transmission Business -a Comparison Between the Interstate US-American and
European Situations, Environmental Issues Surrounding Shale Gas Production, The U.S.
Experience, A Primer. As a participant in the National Petroleum Council Study Prudent
Development: Realizing the Potential of North America’s Abundant Natural Gas and Oil
Resources (September 2011), Terry wrote the section on electric gas harmonization, co-
authored the chapter on electric generation, and advised on the residential commercial
chapter. Most recently he has completed market research projects on electricity markets, gas
markets including modeling the US gas markets 2015-2050. Gas Shale Environmental Issues
and Challenges was just published by Curtin University in 2015. His most recent papers are
“The Bridge to Nowhere: Gas in An All Electric World,” “The Paradigms of Reducing Energy
Poverty” and “Making Fossils Fuels Great Again: Initial Observations About Trump’s Energy
Policy.”

Mikel Shybut, Ph.D.

Author and Project Manager
Program Associate, California Council on Science and Technology

Mikel Shybut is a CCST Program Associate. Previously he was a CCST Science and
Technology Policy Fellow appointed to the California State Senate on the Transportation
and Housing Committee, which analyzes legislation covering policy areas from essential
infrastructure needs to autonomous vehicles and affordable housing.

Shybut received his PhD in Plant Biology from UC Berkeley, where he studied the molecular

mechanisms of cassava bacterial blight, a disease of agricultural significance in the tropics.
Shybut completed his BA in Biological Chemistry and in Russian at Grinnell College in Iowa.
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M. Daniel DeCillis, Ph.D.

Author
Senior Research Associate, California Council on Science and Technology

M. Daniel DeCillis is Senior Research Associate & Director of Web Operations at the
California Council on Science and Technology, where he has worked since 2001. He has
been principal project writer on studies including the Overview of California State-Funded
R&D, 2004-2007 (2008), Critical Path Analysis of California’s Science and Mathematics
Teacher Preparation System (2007), An Industry Perspective of the Professional Science
Master’s Degree in California (2005), Opportunities for Collaboration in High-tech Research
and Teacher Professional Development (2004), the Critical Path Analysis of California’s
Science and Technology Education System (2002), and The Preparation of Elementary
School Teachers to Teach Science in California (2010); he has also contributed substantially
to CCST projects on nanotechnology, energy, and intellectual property. In addition he
designed and edited the Workforce Investment Board Online Toolkit (2008), a major
component of CCST’s contributions to the California Innovation Corridor project. In 2011,
he edited and reviewed Imagining the Future: Digitally Enhanced Education in California
and components of California’s Energy Future. In 2012, he completed the California Climate
Change Research Database website. He was part of the team that produced the 2014

report Achieving a Sustainable California Water Future through Innovations in Science

and Technology and a co-author on Promoting Engagement of the California Community
Colleges with the Maker Movement (2016) and The Maker Movement and K-12 Education
(2017).

DeCillis has presented CCST’s work on a variety of projects in numerous venues (including
the Legislature and the National Academies) both in California and abroad. Since 2002, he
has served as primary writer and editor for CCST’s Annual Report and newsletter; he is also
responsible for design and management of the CCST website. From 2001- 2004 he served
as the Managing Editor for the Journal of Robotic Systems. Prior to this, he worked as a
paleographer and French instructor; he holds an M.A. and a Ph.D. in Romance Studies from
Duke University and a B.A. with High Honors in French and Latin from Oberlin College.
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Sarah E. Brady, Ph.D.

Project Director
Interim Deputy Director, California Council on Science and Technology

Sarah Brady, Ph.D. is the Interim Deputy Director for CCST. In addition to managing large-
scale commissioned projects requested by the Legislature and state agencies, Sarah leads
outreach efforts to connect CCST’s network of experts with state decision makers.

Prior to joining CCST, Sarah served as Legislative Director in Assemblywoman Susan
Bonilla’s office where she was hired after her placement as a CCST Science and Technology
Policy Fellow in 2014. During her time with Assemblywoman Bonilla, Sarah initiated
policy work to retain women in STEM careers by preventing pregnancy discrimination in
graduate programs. As a result of legislation that she conceptualized and staffed through
the process, the law now requires all California colleges to establish a family leave policy
for their graduate students. Sarah also spearheaded legislation to increase the use of
biomethane, reduce the cost of college textbooks, and improve access to computer science
education. In addition, she conducted bill analysis and provided vote recommendations to
Assemblywoman Bonilla on all bills related to utilities and commerce, energy, water, natural
resources, and environmental toxicity.

Sarah earned Bachelor’s degrees in Chemistry and French from North Central College and a
Doctorate in Chemistry at the University of Oregon researching the degradation of plastics.
She was also a GK-12 Fellow and an NSF-IGERT Fellow where she worked at the Hong Kong
Baptist University. In her free time, Sarah likes to watch the Green Bay Packers, brew beer,
camp, and is the Co-Chair for the CCST Science Fellows Alumni Group.
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Amber J. Mace, Ph.D.

Interim Executive Director, California Council on Science and Technology

Amber Mace, Ph.D. is the Interim Executive Director of the California Council on Science
and Technology (CCST) and is a Policy Fellow with the UC Davis Policy Institute for Energy,
Environment and the Economy. Mace devotes her time to building new and revitalizing
existing programs and organizations that are dedicated to increasing the impact and

value of science-informed decision-making. Prior to this, Mace served as the Associate
Director of the UC Davis Policy Institute for Energy, Environment and the Economy. She
also served as the Executive Director of the California Ocean Protection Council (OPC)

and Assistant Secretary for Coastal Matters at the California Natural Resources Agency. In
this role she applied her background in ocean policy and marine ecology and collaborative
leadership skills to guide the state in developing policies that promote the sustainable use
of California’s ocean ecosystem. Prior to that, she served in the dual roles of science advisor
to the OPC and executive director of the California Ocean Science Trust, a non-profit whose
mission is to provide objective, high-quality science to decision makers.

She learned firsthand about the challenges of public policy-making at the federal level as a
Knauss Fellow in the U.S. Senate Commerce, Science and Transportation Committee, and
at the state level as a California Sea Grant state fellow at the California Natural Resources
Agency. Amber was recognized as a Coastal Hero by Sunset magazine in 2011 and her
California coastal research experience includes piloting a submersible with the Sustainable
Seas Expedition. She earned a Bachelor of Arts in geography from UC Berkeley and a
doctorate in ecology from UC Davis and the Bodega Marine Laboratory.
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Expert Oversight and Review

Oversight Committee:

* Richard C. Flagan, California Institute of Technology, CCST Board Member
e Samuel J. Traina, University of California, Merced, CCST Board Member
* Robert F. Sawyer, University of California, Berkeley, External Member

Report Monitor:

* RobertF. Sawyer, University of California, Berkeley
Expert Reviewers:

¢ Scott Anderson, Environmental Defense Fund

* Dan Arthur, ALL Consulting, LLC

¢ Peter Maniloff, Colorado School of Mines

e James McCall, National Renewable Energy Laboratory

* Lucija Muehlenbachs, University of Calgary

* Samuel J. Traina, University of California, Merced
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Appendix F
CCST Study Process

California Council on Science and Technology (CCST) studies are viewed as valuable and
credible because of the organization’s reputation for providing independent, objective,

and nonpartisan advice with high standards of scientific and technical quality. Checks and
balances are applied at every step in the study process to protect the integrity of the studies
and to maintain public confidence in them.

Study Process Overview—Ensuring Independent, Objective Advice

For 30 years, CCST has been advising California on issues of science and technology by
leveraging exceptional talent and expertise.

CCST enlists the state’s foremost scientists, engineers, health professionals, and other
experts to address the scientific and technical aspects of society’s most pressing problems.

CCST studies are funded by state agencies, foundations and other private sponsors. CCST
provides independent advice; external sponsors have no control over the conduct of a study
once the statement of task and budget are finalized. Authors and the Steering Committee
gather information from many sources in public and private meetings, but they carry

out their deliberations in private in order to avoid political, special interest, and sponsor
influence.

Stage 1: Defining the Study

Before the author(s) and Steering Committee selection process begins, CCST staff, Board
Members, Council Members and other relevant experts work with the study sponsors to
determine the specific set of questions to be addressed by the study in a formal “statement
of task,” as well as the duration and cost of the study. The statement of task defines and
bounds the scope of the study, and it serves as the basis for determining the expertise and
the balance of perspectives needed for the study authors, Steering Committee members,
and peer reviewers.

The statement of task, work plan, and budget must be approved by CCST’s Project Director
in consultation with CCST leadership. This review sometimes results in changes to the
proposed task and work plan. On occasion, it results in turning down studies that CCST
believes are inappropriately framed or not within its purview.
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Stage 2: Study Author(s) and Steering Committee (SC) Selection and Approval

Selection of appropriate authors and SC members, individually and collectively, is essential
for the success of a study. All authors and SC members serve as individual experts, not

as representatives of organizations or interest groups. The size of the SC depends on

the size and scope of the study.! Each expert is expected to contribute to the project on

the basis of his or her own expertise and good judgment. Each provisional SC member

and author complete a COI form and submit current resumes. CCST staff send all of this
information to outside counsel for a thorough COI review and then organize all results and
recommendations from the outside counsel. CCST organizes an in-person meeting for the
provisional SC and lead authors to discuss the balance of the committee and evaluate each
person for any potential COIs based on the outside counsel feedback. Any issues raised in
this discussion are investigated and addressed. CCST sends the list and COI information

of the provisional SC and lead authors, including any recommendations or concerns from
the in-person meeting, to the Oversight Committee (created by the Board and made up of
two CCST Board Members and an outside expert) for final approval. While the lead authors
attend the meeting for the discussion of their own potential COIs they do not contribute

to the discussion of the provisional SC Member’s COIs. Members of a SC and the lead
author(s) are anonymous until this process is completed. The lead author(s) maintain
continued communication with the SC as the study progresses through frequent updates
and background meetings.

Careful steps are taken to convene SCs that meet the following criteria:

An appropriate range of expertise for the task. The SC must include experts with
the specific expertise and experience needed to address the study’s statement of task.
A major strength of CCST is the ability to bring together recognized experts from
diverse disciplines and backgrounds who might not otherwise collaborate. These
diverse groups are encouraged to conceive new ways of thinking about a problem. The
size of the SC depends on the size and scope of the study.

A balance of perspectives. Having the right expertise is not sufficient for success.
It is also essential to evaluate the overall composition of the SC in terms of different
experiences and perspectives. The goal is to ensure that the relevant points of view
are, in CCST and the Oversight Committee’s judgment, reasonably balanced so that
the SC can carry out its charge objectively and credibly.

Screened for conflicts of interest. All provisional SC members are screened in

1. Due to the short duration of this study, the study had only a Steering Committee Chair. Authors drafted findings and
conclusions and the lead author drafted recommendations in coordination and with final approval from the Steering
Committee Chair.
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writing and in a confidential group discussion about possible conflicts of interest.

For this purpose, a “conflict of interest” means any financial or other interest which
conflicts with the service of the individual because it could significantly impair the
individual’s objectivity or could create an unfair competitive advantage for any person
or organization. The term “conflict of interest” means something more than individual
bias. There must be an interest, ordinarily financial, that could influence the work of
the SC or that could be directly affected by the work of the SC. Except for those rare
situations in which CCST and the Board appointed Oversight Committee determine
that a conflict of interest is unavoidable and promptly and publicly disclose the conflict
of interest, no individual can be appointed to serve (or continue to serve) on a SC used
in the development of studies if the individual has a conflict of interest that is relevant
to the functions to be performed.

Point of View is different from Conflict of Interest. A point of view or bias is not
necessarily a conflict of interest. SC members are expected to have points of view, and
CCST attempts to balance these points of view in a way deemed appropriate for the
task. SC members are asked to consider respectfully the viewpoints of other members,
to reflect their own views rather than be a representative of any organization, and

to base their scientific findings and conclusions on the evidence. Each SC member

has the right to issue a dissenting opinion to the study if he or she disagrees with the
consensus of the other members.

Other considerations. Membership in CCST are taken into account in SC selection.
The inclusion of women, minorities, and young professionals are additional
considerations.

Specific steps in the SC selection and approval process are as follows:

CCST staff solicit an extensive number of suggestions for potential SC members from a
wide range of sources, then recommend a slate of nominees. Nominees are reviewed, as

a provisional SC, at several levels within CCST. Prior to final approval, the provisional SC
members complete background information and conflict-of-interest disclosure forms. The
SC balance and conflict-of-interest discussion is held at the first SC meeting. Any conflicts
of interest or issues of SC balance and expertise are investigated; changes to the SC are

proposed and finalized. Finally, the provisional SC is presented to the Oversight Committee

for formal approval. SC members continue to be screened for conflict of interest throughout

the life of the committee.

CCST uses a similar approach as described above for SC development to identify study
authors who have the appropriate expertise and availability to conduct the work necessary
to complete the study. In addition to the SC, all authors, peer reviewers, and CCST staff are

screened for COI.

Stage 3: Author and Steering Committee Meetings, Information Gathering,
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Deliberations, and Drafting the Study
Authors and the Steering Committee typically gather information through:
1. meetings;
2. submission of information by outside parties;
3. reviews of the scientific literature; and
4. investigations by the study authors and/or SC members and CCST staff.

In all cases, efforts are made to solicit input from individuals who have been directly
involved in, or who have special knowledge of, the problem under consideration.

For larger reports, lead authors may request additional authors to ensure the appropriate
expertise is included. Every author must be approved by the SC and CCST staff. Some of
the additional authors may become section leads. The lead author reviews and approves
the work of all other chapter authors, including section leads.

During the course of a report, authors’ duties may shift which may change the lead author
or section lead designations. Any such changes must be made in conjunction with CCST
staff and the SC. If the reorganization of author responsibilities or the addition of a new
author raises conflict of interest concerns, they are presented to and resolved by the
Oversight Committee.

The authors shall draft the study and the SC shall draft the Executive Summary which
includes findings, conclusions, and recommendations (FCRs). In some cases, the authors
write the first draft of the FCRs to ensure they are based on the information and analysis
contained in the full report. The draft FCRs are then edited and approved by the SC. The SC
deliberates in meetings closed to the public in order to develop draft FCRs free from outside
influences. All analyses and drafts of the study remain confidential.

Stage 4: Report Review

As a final check on the quality and objectivity of the study, all CCST full commissioned
reports must undergo a rigorous, independent external peer review by experts whose
comments are provided anonymously to the authors and SC members. CCST recruits
independent experts with a range of views and perspectives to review and comment on

the draft report prepared by the authors and the SC. The proposed list of peer reviewers is
approved by the Oversight Committee to ensure all report sections are adequately reviewed.

The review process is structured to ensure that each report addresses its approved study
charge, that the findings are supported by the scientific evidence and arguments presented,
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that the exposition and organization are effective, and that the report is impartial and
objective.

The authors and the SC must respond to, but need not agree with, reviewer comments

in a detailed “response to review” that is examined by one or more independent “report
monitor(s)” responsible for ensuring that the report review criteria have been satisfied.
After all SC members and appropriate CCST officials have signed off on the final report, it is
transmitted to the sponsor of the study and the sponsor can release it to the public. Sponsors
are not given an opportunity to suggest changes in reports. All reviewer comments and SC
deliberations remain confidential. The names and affiliations of the report reviewers are
made public when the report is released.
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AN LAO REPORT

EXECUTIVE SUMMARY

Analysis Can Help Select Preferred Regulatory Approach. The Legislature passes laws
that direct agencies to implement policies, but the laws often do not identify all of the details of
how those policies should be implemented. As a result, agencies evaluate different options for
implementing the law and develop regulations to clarify the details. When developing regulations,
agencies are required to analyze the potential effects of proposed rules—including anticipated
benefits and adverse economic effects. The goal of this analysis is to help regulators evaluate
trade-offs between different options and select the approach that achieves the Legislature’s policy
goal in the most cost-effective manner.

Senate Bill 617 Established New Requirements for Major Regulations. Chapter 496 of 2011
(SB 617, Calderon) established a new process for analyzing regulations having an estimated
economic impact of greater than $50 million—known as major regulations. It required agencies to
develop a more extensive regulatory analysis before major regulations are proposed. In addition,
SB 617 required the Department of Finance (DOF) to (1) provide guidance on the methods that
agencies should use when analyzing major regulations and (2) review and comment on the analysis
before a rule is proposed.

Limitations of Current Process for Analyzing Major Regulations. Based on our review of the
analyses developed under the new SB 617 process, we find that some of the changes have led to
improvements in the quality and consistency of agencies’ analysis of major regulations. However, we

also identified the following limitations:

o Analyses of Major Regulations Do Not Consistently Follow Best Practices. In many
instances, agencies did not consistently follow best practices for regulatory analysis. For
example, agencies often analyzed a limited range of alternatives and did not quantify
benefits and/or costs of alternatives. As a result, the likely effects of different regulatory
options were often unclear, and, therefore, it is frequently difficult to know whether the

proposed approaches were the most cost-effective.

o  Certain Analytical Requirements Offer Limited Value. In some cases, the existing
analytical requirements appear to provide information of limited value to making

cost-effective regulatory decisions—which is the main goal of the analysis.

o No Requirement for Retrospective Review. There is no statewide requirement for agencies
to regularly evaluate the effects of a rule after it has been implemented—also known as
retrospective review. As a result, the Legislature and regulators might not have adequate
information in the future to determine whether the laws or rules should be eliminated,

modified, or expanded in order to better achieve statutory goals.
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LAO Recommendations. We make several reccommendations to ensure agencies provide

information that can be used to support regulatory actions that implement legislative objectives

cost-effectively.

Establish More Robust Guidance and Oversight. We recommend the Legislature direct

an oversight entity to (1) develop more detailed guidance on best practices for analysis of
major regulations and (2) review updated analyses when agencies make substantial changes
to a major rule after it is initially proposed. The Legislature could also consider giving

this oversight entity authority to reject an agency’s proposed major rule if the analysis is
inadequate or does not show the rule to be cost-effective. These oversight activities could be

conducted at DOF or some newly created entity with economic and analytical expertise.

Reduce Requirements That Provide Limited Value. We recommend the Legislature identify
opportunities to reduce or eliminate analytical requirements that provide limited value for
assessing trade-offs and making cost-effective regulatory decisions. For example, an agency
could be exempt from certain requirements if (1) it demonstrates that the analysis is not
necessary to adequately compare regulatory options or (2) state or federal law limit agency
discretion. Reducing unnecessary requirements would free up agency resources and allow
the agency to implement regulations more quickly or focus on other aspects of regulatory

analysis that likely have greater value.

Require Agencies to Conduct Retrospective Review. We recommend the Legislature
consider requiring agencies to plan for and conduct retrospective reviews for major
regulations. An oversight entity should be responsible for issuing guidance on best practices
for conducting these reviews and overseeing the reviews. To ensure retrospective reviews
are not too administratively burdensome, the Legislature could allow the oversight entity to
exempt an agency from retrospective review requirements under certain conditions, such as

if collecting adequate data is infeasible or too costly.
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INTRODUCTION

Chapter 496 of 2011 (SB 617, Calderon) made
significant changes to the way California analyzes
and reviews major regulations under the state’s
Administrative Procedures Act (APA). These
changes were intended to promote regulations that
achieve the Legislature’s policy goals in a more
cost-effective manner. In this report, we provide
a brief description of California’s regulatory

process, the potential value of regulatory analysis,

and the recent changes made by SB 617. Although
there have been some improvements in recent
years, we identify some significant limitations
that still remain. We provide recommendations
that are aimed at addressing these limitations by
ensuring that the potential effects of regulations
are thoroughly analyzed and regulators are
implementing the Legislature’s policy direction in

the most cost-effective manner.

STATE REGULATORY PROCESS

General Overview of Regulations

Regulations Implement State Law. Broadly,
regulations are rules issued by a government
authority. In many cases, the Legislature passes
laws that direct agencies to implement policies,
but it does not clearly identify all of the details of
how the policy should be implemented. As a result,
agencies have to develop regulations through a
rulemaking process to clarify these details. For
example, the law could direct an agency to ensure
businesses and/or households reduce a certain type
of pollution to a specified level. If the law does not
specify exactly how pollution must be reduced,
the agency will establish a regulation outlining the
requirements in more detail.

The APA is state law that establishes procedural
requirements that state agencies must follow when
they “implement, interpret, or make specific”
policies established by the Legislature through
the establishment of new or revised regulations.
These requirements apply to rules developed by
all state agencies, unless otherwise exempted by
law. For example, most regulatory activities at the
California Public Utilities Commission are exempt
because the commission has a separate regulatory

process in place. This report focuses on regulations

developed by state agencies that are subject to the
APA.

APA Aims to Ensure Rules Are Consistent
With State Law. The APA aims to ensure that
rulemaking is transparent, agencies consider
public input, and regulations are consistent with
state law. There are two major types of rulemaking
procedures: regular and emergency. In this report,
we focus on regular rulemaking. (Emergency rules
are subject to somewhat different requirements.)

Figure 1 (see next page) summarizes the key
steps of the regular rulemaking process. The
process begins after the Legislature passes a law
that gives authority to a state agency, and the state
agency decides it needs to issue a rule. In some
cases, the new law could require the agency to do
so. The agency then develops the regulation, as well
as various additional documents as summarized
in Figure 2 (see page 7). Once the agency has
developed its proposed rule, it publishes the
Notice of Proposed Action (notice) along with
the other materials. For example, as we discuss
in more detail below, the agency is required to
complete an analysis of various effects—including
economic and fiscal effects—of the proposed

rule. The agency is then required to solicit public
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comments and respond to those comments. The
agency may also modify the proposed rule, which
then triggers additional public comment period(s).
The agency must submit the final rule to the Office
of Administrative Law (OAL) within one year of
issuing the notice, and OAL has 30 working days
to review the rulemaking documents to ensure that
the agency fully complied with APA procedural
and legal requirements.

About 600 Regulations Submitted to OAL
Annually. This total includes regular rules,
emergency rules, and other minor technical
adjustments to rules that are not required to
go through the full rulemaking process. Many

different agencies propose rules, and the number of
rules proposed by each agency varies from year to
year. The top ten rulemaking agencies in 2014 and
2015, in terms of the number of rules submitted to
the OAL, are shown in Figure 3 (see page 8).

Regulatory Analysis Requirements

The APA requires agencies to analyze the
effects of proposed rules to help justify their
merit. Below, we describe some of the APA’s major
regulatory analysis requirements. We also describe
some of the changes SB 617 made to the regulatory

process and requirements for analyzing regulations.

Figure 1

Summary of Regular Rulemaking Process

Legislature

Passes law giving authority to state agency.

Agency
« Identifies need to adopt regulation to implement law.
» Develops rule and supporting documents, including economic analysis and fiscal estimate.
* May hold public workshops and meet with stakeholders.
DOF: reviews economic analysis for major rules.

» Publishes proposed rule, notice of proposed action, and other supporting documents.
« Conducts 45-day public comment period and potentially a public hearing.
« Considers comments and may change proposed rule.

« If substantial changes to rule, conducts additional public comment period (either 15 or 45 days).

DOF: must approve fiscal estimate for major and nonmajor rules.

* Finalizes rule and supporting documents.
» Submits final rule and supporting documents to OAL.

Office of Administrative Law

» Reviews rulemaking documents for compliance with APA requirements within 30 days.

« If approved, rule published. If rejected, rule returned to agency.

DOF = Department of Finance; OAL = Office of Administrative Law; and APA = Administrative Procedures Act.
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General Requirements. Agencies are subject to

various requirements to assess the potential effects

of a regulation. For example, a proposed regulation

must be based on adequate information concerning

the need for, and consequences of, action. In

addition, for nearly all regulations, agencies are

required to provide the following information:

Purpose of the Regulation. Agencies

are required to provide an explanation

for why the regulation is reasonably

necessary. Agencies also have to list

the specific provisions of law that are

being implemented and that authorize
the regulation. Senate Bill 617 added a

requirement that an agency describe the

problem it intends to address and how

the regulation
addresses the

problem.

Anticipated
Benefits. Senate
Bill 617 added

a specific
requirement that
agencies identify
monetary benefits
and nonmonetary
benefits of the
regulation, such
as public health,
safety, and social

equity.

Adverse Economic
Effects. Agencies
must assess

the potential

for adverse
economic impact

on California

businesses and individuals. For example,

agencies are required to assess potential

effects of the proposed regulation on (1) the

creation or elimination of jobs within the
state and (2) the creation, elimination,
expansion, and competitiveness of

businesses in California.

o Evaluation of Alternatives. Agencies
are required to evaluate alternatives
and provide reasons for rejecting the
alternatives. Agencies are also required to
determine, with supporting information,
that no alternative approach would be
more effective, or would be as effective
and less burdensome to private persons.
Senate Bill 617 further required that

Figure 2

Key Regulatory Documents Developed by Agencies

When Regulation Is Initially Proposed

‘/ Regulation Text. The proposed language that would be added,
modified, or eliminated in the California Code of Regulations.

‘/ Notice of Proposed Action. A notice provided to interested parties that
includes a summary of the proposed rule, the objective of the rule, and a
summary of the agency’s assessment of the likely effects of the rule.

‘/ Initial Statement of Reasons (ISOR). The agency’s primary justification
for and analysis of the rule, including:
» An explanation for why the agency needs to adopt the rule.
» The agency'’s analysis of the likely effects of the rule (including an
economic analysis or SRIA for major regulations).
A description of reasonable alternatives to the rule and the agency’s
reason for rejecting those alternatives.

‘/ Economic and Fiscal Impact Statement. Provides a summary of
the agency’s assessment of the likely economic effects, as described
in the ISOR, and an estimate of the fiscal effects on state and local

governments.

When Regulation Is Finalized?

‘/ Final Statement of Reasons. An update of the information contained in
the ISOR, including a summary of public comments and how the agency
responded to those comments.

a |f there are changes after the rule is initially proposed, updates to the regulation text and economic and
fiscal impact statement are also included.

SRIA = Standardized Regulatory Impact Assessment.
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. than $50 million—known
Figure 3 1
. . . as major regulations.
Agencies With Most Rules Submitted to s tJ B'lli17 ed
. .. . . enate Bi require
Office of Administrative Law in 2014 and 2015 q
agencies to develop a
Agency 2014 ) )
more extensive economic
Department of Food and Agriculture 55 analvsis known as a
Fish and Game Commission 28 ¥
Department of Corrections and Rehabilitation 25 Standardized Regulatory
State Water Resources Control Board 25 Impact Assessment
Fair Political Practices Commission 20 .
Department of Social Services 19 (SRIA) before a major
Department of Health Care Services 18 regulation is proposed.
Board of Equalization 17 Agencies are responsible
California Energy Commission 14 ..
California Horse Racing Board 13 for determlmng whether
Other 366 a regulation is major. In
Total 600 addition, the Department
Agency 2015 of Finance (DOF) reviews
Department of Food and Agriculture 51 agency estimates of
California Health Benefit Exchange 31 economic impact to
State Water Resources Control Board 24 .
ensure that agencies are
Department of Insurance 23 o
Fish and Game Commission 22 submitting SRIAs for all
Department of Corrections and Rehabilitation 20 regulations with economic
Occupational Safety anq Health SFandards Board 18 impacts greater than
Board of Forestry and Fire Protection 17 o
Air Resources Board 16 $50 million. The analyses
Board of Equalization 15 are intended to provide
Other 385 agencies and the public
Total 622 1 .
with tools to determine

agencies determine that no alternative
would be more cost-effective to affected
private persons and equally effective in

implementing statutory policy.

o Fiscal Effects. Agencies are required to
estimate the fiscal effects of the regulation

on state and local governments.

Agencies are also required to estimate how
the regulation would affect specific groups or
outcomes. For example, agencies must estimate
effects on small businesses and housing costs.

SB 617 Required Additional Analysis and
Oversight for “Major” Regulations. The most
notable changes made by SB 617 are for regulations

having an estimated economic impact of greater
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whether the proposed
regulation implements the Legislature’s policy
decisions in a way that is cost-effective.
To ensure agencies are conducting more
rigorous analyses, SB 617 required DOF to provide
guidance to agencies on methodologies for

developing SRIAs. This includes methods for:

«  Estimating whether a regulation will have a

$50 million economic impact.

o Assessing benefits and costs of a proposed
regulation, expressed in monetary terms
to the extent feasible, but also other
nonmonetary factors such as fairness and

social equity.
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«  Comparing proposed regulatory
alternatives with an established baseline
so agencies can make analytical decisions
for regulations necessary to determine the
most effective, or equally effective and less

burdensome, alternative.

o  Determining the impact of the regulation

on jobs, businesses, and public welfare.

As shown in Figure 4, agencies developed
22 SRIAs from the time the law was implemented
in late 2013 through 2016.

Senate Bill 617 also established a greater
oversight role for DOF. In addition to issuing
guidance for agencies developing SRIAs, DOF must
review the SRIA before a major rule is proposed
and provide comments on the extent to which
the analysis adheres to its guidance. Agencies
must include a summary of DOF’s comments and
agency responses to the comments when the rule is
initially proposed, but the agencies are not required
by law to update the analysis to reflect comments
from DOF. Finally, DOF is available to provide
technical assistance to agencies and has recently

implemented a new training program.

Figure 4
SRIAs Developed for 22 Regulations Since 2014
Agency Date Submitted to DOF Regulation
Air Resources Board February 2014 Amendments to Truck and Bus Regulation
October 2014 Low Carbon Fuel Standard and Alternative Diesel Fuels
April 2014 Oil and Gas Regulation
June 2015 Zero Emission Vehicle Credit Amendment
April 2016 Cap-and-trade
December 2016 Portable Engine Airborne Toxic Control Amendment
California Energy Commission December 2014 Water Appliance Efficiency
August 2015 LED Efficiency
June 2016 Computer Efficiency
Department of Insurance January 2014 Mental Health Parity
July 2015 Network Adequacy
CalRecycle July 2014 Compostable Materials, Transfer/Processing
October 2014 Used Mattress Recovery and Recycling?
Department of Industrial Relations October 2014 Return-to-Work Program
March 2016 Refinery Safety
GO-Biz August 2014 California Competes Tax Credit
Fish and Game Commission November 2014 Hunting: Nonlead Ammunition@
Department of Transportation March 2015 Affordable Sales Program
November 2016 Electronic Toll Collections
Health Benefits Exchange January 2016 Eligibility and Enrollment
State Water Resources Control Board ~ October 2016 Drinking Water Standards
Department of Conservation December 2016 Underground Gas Storage
a Regulation later determined to not exceed $50 million threshold for “major.”
SRIA = Standardized Regulatory Impact Assessment ; DOF = Department of Finance; and CalRecycle = California Department of Resources Recycling and Recovery.
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ANALYSIS AIMSTO

CLARIFY EFFECTS AND INFORM DECISIONS

Below, we describe the primary reasons for
analyzing regulations and some of the key methods
for conducting good analysis.

Analysis a Tool for Improving Regulatory
Outcomes. Regulators have options for how to
implement state laws, and their decisions can have
substantial costs and benefits for businesses and
households in California. Collectively, agencies that
have developed SRIAs so far have estimated billions
of dollars in costs and benefits annually from
these regulations. The primary goal of regulatory
analysis is to inform the public, stakeholders, and
government of the likely effects—good and bad—of
various regulatory options. This information can
then be used to evaluate the trade-offs between
different options and select the preferred approach.
Improved regulatory decisions have the potential to
increase benefits, lower costs, and ensure benefits
and costs are fairly distributed.

A regulatory analysis can take different
forms—each of which is meant to provide different
information that answers different questions.

For example, a regulator might conduct one or
more of the following: (1) a cost-benefit analysis

to determine whether the overall benefits of a

rule exceed the costs, (2) a cost-effectiveness
analysis to determine which approach achieves

a predetermined goal for the lowest overall cost,
and/or (3) a distributional analysis to determine
how costs and benefits are distributed among
different types of households and businesses.

As discussed above, California’s analytical
requirements primarily focus on cost-effectiveness.
Regardless of which tool is used, the analysis

is meant to help regulators make better, more
informed decisions that implement the Legislature’s

policies more effectively.
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Federal Government Has Long History of
Regulatory Analysis. The federal government
imposes a variety of requirements on federal
agencies proposing regulations. These requirements
largely date back to an executive order established
in 1981. Although there have been some changes
over the last 35 years, the key principles have largely
remained in place. For example, most agencies
issuing economically significant rules are required
to select the approach that maximizes net benefits
to society and demonstrate that the benefits of the
rule justify the costs. In addition, when an agency
determines a regulation is necessary, it must design
the regulation in the most cost-effective manner
to achieve the objective. Agencies must provide
the analysis of its proposed and final regulations
to the Office of Information and Regulatory
Affairs (OIRA), within the President’s Office
of Management and Budget (OMB). OIRA is
responsible for reviewing agencies’ regulations and
the accompanying analyses.

Federal Guidance Describes Best Practices
for Regulatory Analysis. As part of its oversight,
the OMB has developed best practices for analysis.
Most notably, after public input and peer review,
the OMB and the President’s Council of Economic
Advisors issued “Circular A-4” in 2003—the
central guidance document designed to assist
regulatory agencies. Circular A-4 identifies three

key elements of an effective regulatory analysis:

«  Statement of need for regulatory action.

e Clear identification and examination of a

range of regulatory approaches.

o  Evaluation of the costs and benefits—

quantitative and qualitative—of the
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proposed regulatory action and the main

alternatives.

It also offers more specific guidance on the basic
methods that should be used for analysis. A
summary of this guidance is shown in Figure 5.
Regulatory Analysis Has Some Trade-Offs.
Although analysis has the potential to help
inform better regulatory decisions, there are also

trade-offs. First, detailed analysis takes time and

in delays in implementing policies. Third, some
have criticized regulatory analysis, particularly
cost-benefit analysis, as being biased against
regulations that benefit health, welfare, and safety.
This is because the costs of a regulation are often
easier to quantify than the broad types of societal
benefits that can result from such regulation. For
example, the costs of a new regulation requiring

a specific pollution control technology might be

. . . i i han the i health eff
resources for regulators. This results in additional easier to estimate than the improved health effects

administrative costs that are ultimately paid of lower pollution and the value of those health

for by businesses and households in the form of benefits. To the extent decision-makers give greater

higher fees and taxes. Second, analysis can result weight to effects that can be quantified, the analysis

Figure 5
Summary of Federal Guidance for Regulatory Analysis

‘/ Describe Need for Regulatory Action. Explain need for regulation and how the regulatory action will
meet that need.

‘/ Define Baseline. Estimate what the world would be like absent the action, including changes in the
market and the effect of other regulations.

‘/ Set Time Horizon for Analysis. Cover time frame long enough to capture all the important benefits and
costs likely to result from the rule.

‘/ Identify a Range of Regulatory Alternatives. Alternative approaches could include:
» Market-oriented approaches rather than command and control.
» Performance standards rather than design standards.
« Informational measures.
« Different enforcement methods, stringencies, compliance dates, and requirements based on firm size or
location.
At a minimum, agencies should compare their preferred option with more stringent and less stringent
alternatives. When the preferred option includes a number of distinct provisions, the benefits and costs of
each provision should be analyzed separately.

‘/ Identify Consequences of Regulatory Alternatives. Identify the potential benefits and costs for
each alternative and the timing of benefits and costs. This could include analysis of co-benefits and a
distributional analysis that characterizes where benefits and costs are likely to accrue. To the extent
feasible, quantify and monetize benefits and costs. Use discounting to assess benefits and costs that
occur over different time horizons. Identify important benefits and costs that are difficult or impossible to
quantify or monetize and how they affected the regulatory choice.

‘/ Characterize Uncertainty in Benefits and Costs. Analyze important uncertainties connected with a
regulatory approach and describe the range of plausible benefits and costs.

‘/ Summarize the Regulatory Analysis. Include one or more tables that summarize the benefit and cost
estimates for each regulatory action and alternative under consideration, including benefits and costs
that cannot be monetized or quantified. Agency should also report distributional effects.

Source: Office of Management and Budget’s Circular A-4.
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could encourage regulators to reject more stringent
alternatives that achieve additional, non-monetized
benefits that outweigh the additional costs. To

help avoid this potential issue, good regulatory

LAO ASSESSMENT

We reviewed (1) the APA’s analytical
requirements, (2) the SRIA guidance issued
by DOF, and (3) the SRIAs that agencies have
developed so far. The purpose of our review was
to examine whether state agencies are conducting
high-quality analyses of major regulations and
whether the analyses provide information that
helps ensure regulations are implemented in a
cost-effective manner. Our review focused on
analysis of major regulations because they represent
a disproportionately large percentage of the overall
costs and benefits of state regulations. (See the
nearby box for a brief discussion of nonmajor
regulations, which were not the focus of this
report.) Based on our review, we identify several
limitations, which are summarized in Figure 6 and

discussed in detail below.

analysis should clearly identify all significant types
of benefits and costs, including those that are hard
to quantify, so they are considered when making

regulatory decisions.

Analyses of Major Regulations
Do Not Consistently Follow Best Practices

We find that the new SB 617 requirements have
increased the consistency of agencies’ analyses and,
as a result of the additional DOF oversight, agency
analyses of proposed rules are often more robust
and higher quality. Despite some improvements,
however, we identified many instances where state
agencies did not consistently follow best practices
for regulatory analysis, such as those outlined
earlier in Figure 5. As a result, the likely effects
of different regulatory options are often unclear
and it is difficult to know whether the proposed
regulatory approaches are the most cost-effective.
We discuss the major limitations in more detail
below.

Benefits and Costs of Alternatives Not

Quantified. The costs

Figure 6
Summary of LAO Findings

and benefits of regulatory

options—including the

Follow Best Practices
« Limited range of alternatives analyzed.
» Future benefits and costs not discounted.

* Limited assessment of uncertainty.
« Distributional analysis often lacking.

Offer Limited Value

‘/ No Requirement for Retrospective Review

‘/ Analyses of Major Regulations Do Not Consistently

» Benefits and costs of alternatives not quantified.

« Limited guidance and oversight contribute to shortcomings.
‘/ Certain Analytical Requirements for Major Regulations

» Macroeconomic analyses less useful than evaluating direct effects.
 Analysis of regulations with limited feasible alternatives.

preferred approach, as well
as alternatives—are often
unmeasured or unclear.
This makes it difficult

to determine why the
proposed regulation is
preferable to alternatives.
For example, the
California Department of
Resources Recycling and
Recovery’s SRIA for the
Compostable Materials

regulation—which made
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changes to the way solid waste facilities must
handle compostable materials—did not quantify
the environmental benefits of any of the options
it considered. This makes it difficult to assess
the trade-offs between the different options.
In addition, the SRIA for the Air Resources
Board’s (ARB’s) revisions to the Bus and Truck
Regulation—which delayed requirements for
truck owners to install new pollution control
technologies or purchase cleaner engines—did not
clearly quantify how alternatives to the proposed
rule would affect industry costs or the level of air
pollution emissions.

Limited Range of Alternatives Analyzed. In
most cases, agencies have options for how they
can implement a law, such as how stringent a
requirement to impose, as well as what specific rules
to impose. State law directs agencies to describe
reasonable alternatives and the agencies’ reasons

for rejecting those alternatives. In our view, SRIAs

generally included an analysis of too few alternatives.

As aresult, agencies might have ignored some

potentially viable alternatives. Most SRIAs included

an examination of two alternatives to the proposed
regulation. This may be reasonable in some cases
where limited feasible alternatives exist. In most
cases, however, an analysis of a greater range of
alternatives could generate valuable information
about which approach is the most cost-effective or
generates the greatest net benefits. For example,
additional analysis of the following types of

alternatives could help inform the agency’s action:

o  Subparts of a Regulation. Some
regulations are complicated and
multifaceted with multiple distinct
components. Yet, SRIAs did not always
include an analysis of these distinct
components of a regulation. For example,
the SRIA for ARB’s extension of the
cap-and-trade regulation did not include
an analysis of the effects of specific parts
of the program, such as linking the state’s
program with Ontario. Therefore, the
degree to which linking with Ontario
would affect the overall costs and benefits

is unclear.

Oversight and Guidance for Nonmajor Regulations Less Robust

This report focuses on major regulations, but there are actually far more nonmajor rules.

Although we did not review agencies’ analyses of nonmajor rules, many of the statutory

requirements are the same. For example, agencies are required to adopt the most cost-effective

regulatory approaches and estimate effects on jobs, businesses, and small businesses. However,

the Department of Finance (DOF) provides much less guidance and oversight over the analyses.

Much of DOF’s review focuses on state and local fiscal effects. There is limited review of methods

used to estimate overall benefits and costs, including costs to private parties and environmental

improvements. In the future, the Legislature might want to consider changes to the analytical

requirements and processes for nonmajor rules in a way that improves the quality of analysis and/or

removes unnecessarily burdensome requirements. For example, once the Legislature is comfortable

that the current standardized regulatory impact assessment process is leading to improved

regulatory decisions and the analytical requirements are not overly burdensome, it could consider

extending the process to other regulations, such as some regulations that have an economic impact

of less than $50 million annually.
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«  Different Stringencies. Some SRIAs
evaluated a limited range of different
stringencies. For example, the State
Water Resources Control Board proposed
a new drinking water standard for
1,2,3-Trichloropropane—a chemical that
was not previously regulated. The SRIA
included a comparison of the proposal
to two alternatives: do nothing (not
imposing a new standard) and a slightly
less stringent standard than the proposed
regulation. It would have been helpful to
estimate the costs and benefits of a broader
range of feasible standards—such as a
more stringent standard and additional
less stringent options. This would provide
a better understanding of trade-offs
associated with a broader range of feasible
options which could be used to ensure the
proposed standard is the best option for

meeting the statutory goals.

o Alternatives Outside the Scope of the
Rulemaking. Some regulations were not
compared to alternatives outside the
scope of the regulation. For example, the
ARB’s Low Carbon Fuel Standard (LCFS)
regulation aims to reduce greenhouse gas
(GHG) emissions by reducing the carbon
content of fuel. The SRIA did not include
a comparison of the costs of LCFS to other
policies that can reduce GHG emissions,
such as cap-and-trade or more stringent
vehicle efficiency standards. Comparing a
regulation to options outside the scope of
the rulemaking is particularly important
when agencies have broad authority to issue
multiple regulations to achieve a particular
goal. Such authority has been given to the
ARB to regulate air pollution and GHG
emissions. However, this type of authority

is relatively rare in California.
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Future Benefits and Costs Not Discounted. It
is a standard analytical practice to weight benefits
and costs that occur in the future less than those
that occur more immediately. To help policymakers
evaluate regulations that have benefits and costs
that occur at different times, analyses typically use
a method known as discounting—whereby future
benefits and costs are adjusted downward based
on how far in the future they occur. Agency SRIAs
did not always include discounted future benefits
and costs. For example, the California Energy
Commission (CEC) energy efficiency standards
for computers and monitors were expected to
increase initial equipment costs, but generate
future consumer savings from lower energy bills.
However, the future savings were not discounted.
As a result, the analysis overstates the overall
benefits of the efficiency rule.

Limited Assessment of Uncertainty. For any
regulatory approach that is adopted, the exact
consequences of the regulation are uncertain.
Therefore, it can be important to identify a range of
outcomes that could occur and assess the likelihood
of each outcome—referred to as sensitivity analysis.
This provides the agency and the public with a
better understanding of the risks—both positive
and negative—of a particular approach. Several
agencies had little or no analysis of uncertainty in
the SRIA. For example, the California Department
of Transportation’s (Caltrans’) analysis of the
Affordable Sales Program—a program to dispose of
surplus residential property owned by Caltrans—
did not estimate how benefits would differ under
different assumptions about future real estate
property values, which can be subject to substantial
uncertainty. A sensitivity analysis that assessed the
benefits under different property value assumptions
could have, for example, provided information
about whether there were scenarios under which
the proposed approach would have yielded

insufficient benefits to justify the costs.
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Distributional Analysis Often Lacking. There
is often limited discussion of how the benefits
and costs of the regulation would be distributed
among different communities and households.
Distributional effects might be an important
consideration when evaluating alternatives if
either benefits or costs disproportionately accrue
to certain types of businesses and households,
such as low-income households. For example,
the CEC’s analysis of the regulation establishing
energy efliciency standards for LED light bulbs
did not provide information on how the effects
of the regulation—including the up-front costs of
more expensive light bulbs, savings on electricity
bills from more efficient light bulbs, and reduced
pollution associated with electricity generation—
would be distributed among households with
different levels of income or in different parts of the
state.

Limited Guidance and Oversight Contribute
to Shortcomings. Limited guidance and oversight
likely contribute to many of the analytical
issues identified above. DOF and OAL provide
guidance on what impacts agencies need to
analyze and estimate in order to comply with APA
requirements. In addition, for major regulations,
the guidance issued by DOF provides some useful,
more detailed guidance on analytical methods.
However, relative to the federal guidance, it is
incomplete. For example, there is little or no
guidance for (1) discounting future benefits
and costs, (2) identifying a potential range of
alternatives to analyze, or (3) characterizing
uncertainty.

Oversight of agency analysis is also still
limited. Although most regulations are subject
to OAL review, OAL largely reviews whether
agencies comply with the APA’s procedural and
legal requirements. For example, OAL reviews
whether the agency has provided the information

required in statute and adequately responded to

public comments. OAL generally does not have

the responsibility, or expertise, to evaluate the
quality of the agency’s analysis. DOF provides some
additional oversight, but its role is limited in the

following ways:

o Review After Rule Is Initially Proposed.
DOF is not required to review an updated
SRIA if the agency modifies the proposed
rule or if new information about the effects
of the rule becomes available. For example,
ARB made substantial changes to its recent
cap-and-trade regulation that affects how
millions of allowances—worth hundreds of
millions of dollars annually—are allocated
to businesses. These changes could have
significant implications for business
competitiveness and GHG emissions, but
there is no requirement for DOF to review
an updated SRIA.

o Authority to Require Changes. Although
DOF issues guidance and comments
on the SRIA, it has no legal authority to
require agencies to change the analysis,
consider additional alternatives, or provide
additional analytical justification for the
regulatory decision. Also, it does not have
the authority to reject or modify proposals
that do not meet legislative goals and/or are

not cost-effective.

Certain Analytical Requirements for
Major Regulations Offer Limited Value

In some cases, the existing analytical
requirements appear to provide limited
valuable information that can be used to inform
cost-effective regulatory decisions—which is
the main goal of the analysis. We discuss these
particular requirements below.

Macroeconomic Analyses Less Useful Than

Evaluating Direct Effects. A significant part of

www.lao.ca.gov Legislative Analyst’s Office 15
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the analysis in the SRIA is devoted to estimating
effects on such things as statewide employment
and economic activity—sometimes known as
macroeconomic effects. This focus is largely driven
by the APA’s requirement to assess certain adverse
economic effects of a regulation, such as effects
on jobs and businesses. Before conducting the
macroeconomic analysis, agencies estimate the
regulation’s direct costs (such as costs to install
a new technology) and direct benefits (such as
reduced pollution or savings from reduced energy
consumption). Most agencies then contract with
an outside consultant, which has a model that
attempts to estimate how the direct effects would
change statewide macroeconomic outcomes.
For example, the model might estimate how
requiring a businesses to purchase technology
to control pollution would affect employment,
prices, production, and investment—including for
businesses that purchase the technology, businesses
that sell the technology, and other businesses that
are indirectly affected by these changes.

These macroeconomic analyses have the
following limitations that reduce their value for

making cost-effective regulatory decisions:

o Significant Uncertainty. The models used
to estimate macroeconomic effects rely
on a wide variety of assumptions that
are subject to significant uncertainty.
For example, the model has to make
assumptions about how an increase in
costs to a business would affect prices for
its product, new investments, employment,
and wages for employees. Furthermore, the
model has to make assumptions about how
those employees will spend their money
and how that affects other businesses in
the economy. As a result, the findings are
more uncertain than a simple assessment

of direct costs and benefits.
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o Less Transparency. Given the complexity
of many macroeconomic models, it is often
difficult for the public and stakeholders
to evaluate some of the underlying
assumptions in the models. As discussed
above, these models typically make
assumptions about business and household
behavior that can have significant effects on
the overall results, yet most stakeholders are
unable to fully vet these assumptions and

understand how they affect the final results.

Based on our review of the discussion of
alternatives in the SRIAs, agencies rarely used the
results from the macroeconomic analysis to justify
the agency’s approach and its decision to reject
other options. Instead, agencies largely use the
assessment of direct costs or benefits as the basis for
their decisions to reject alternative approaches.

In our view, relying on high-quality assessments
of direct effects is a reasonable approach in most
cases. Even if policymakers are concerned about
macroeconomic outcomes, estimates of direct costs
and benefits are often sufficient for understanding
the direction and relative scale of overall
macroeconomic effects. For example, an energy
efficiency regulation that results in large energy
savings for very little cost will likely have substantial
positive effects on macroeconomic economic
conditions. A macroeconomic analysis is likely not
necessary to make this basic determination, nor is
it needed to determine that alternatives with higher
energy savings and/or lower compliance costs will
have greater positive effects.

Analysis of Regulations With Limited Feasible
Alternatives. Although an analysis of alternatives
is typically one of the most important aspects of
a regulatory analysis, it is less valuable when few
feasible alternatives exist, such as when state or
federal law limits agency discretion. As a result,
agencies may spend time and resources to develop
the SRIA with little added benefit. This appeared
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to be an issue for a couple of agencies developing
SRIAs. For example, the Governor’s Office of
Business and Economic Development (GO-Biz)
estimated the economic effects of a regulation to
implement the California Competes Tax Credit,
which was established by the Legislature and
provides up to $200 million in annual tax credits
for businesses. The law establishing the tax credit
also identified 11 criteria that the agency must
consider when awarding credits. Therefore, the
range of feasible alternatives was limited because
many of the key characteristics of the program were
already established in law. As a result, the agency’s
SRIA largely focused on different administrative
approaches to evaluating applications, such as
whether GO-Biz would conduct a more extensive
review of applications when they are initially
submitted or after first relying on an up-front
screening process. The difference in the overall
benefits and costs of the program under these

options is unclear, but likely minor.

No Requirement for Retrospective Review

Evaluating the effects of a rule after it has been
implemented is known as retrospective review. The
primary goal of a retrospective review is to assess
whether the regulation had the intended effect.

For example, did the rule result in the expected

LAO RECOMMENDATIONS

Below, we provide recommendations aimed
at improving analysis of major regulations
in California. The primary goal of these
recommendations is to ensure agencies provide
information that can be used to support regulatory
actions that implement legislative objectives with

greater benefits and/or lower costs.

REPORT

environmental or safety improvements? Was it
more or less costly than the agency expected?
Such information can improve accountability
and oversight. In addition, it encourages agencies
to assess the main factors that led to unexpected
outcomes. Policymakers can then use the
information to decide whether the law or the rule
should be eliminated, modified, or expanded.
The federal government requires agencies to
incorporate plans for conducting a retrospective
review as part of rulemaking.

Unlike major state programs that are annually
reviewed in the budget process, regulations are
not regularly reviewed. In addition, although the
APA requires agencies to analyze the potential
effects of a regulation before it is adopted, there is
no statewide requirement for agencies to conduct
retrospective reviews of regulations. As a result,
agencies proposing major rules do not include
a plan for conducting retrospective reviews,
and outcomes are not consistently assessed. For
example, agencies do not identify the data and
methods that would be used to evaluate the
program in the future. Consequently, agencies
generally do not incorporate into their regulations
specific data collection and reporting requirements
needed to evaluate the actual outcomes of their

regulations after they are implemented.

Establish More Robust Guidance and Oversight

We recommend the Legislature establish a
more robust system for regulatory guidance and
oversight. In our view, this should include requiring

an oversight entity to:

o  Develop more detailed guidance on best

practices for analysis of major regulations,

www.lao.ca.gov Legislative Analyst’s Office 17



AN LAO REPORT

including (1) discounting, (2) identifying
and analyzing an adequate range of
alternatives, (3) assessing uncertainty, and
(4) clearly describing the distribution of
benefits and costs across different types of
businesses and households. The guidance

could largely be based on Circular A-4.

«  Review updated SRIAs when agencies
make substantial changes to a rule after it
is initially proposed or if agencies receive
significant new information about the

potential effects of a regulation.

We further recommend that the Legislature
consider giving the oversight entity the authority
to reject proposed rules that do not include an
adequate analysis and/or do not demonstrate
cost-effectiveness.

Determining Appropriate Oversight Entity.
The Legislature has different options for which
oversight entity should conduct these activities,
including DOF or some newly created entity. These
options have trade-offs. For example, locating these
activities in DOF would build on existing expertise
for reviewing SRIAs. To ensure the regulatory review
process at DOF does not focus too heavily on fiscal
effects at the expense of broader social effects, the
Legislature could consider creating a separate office
within DOF that focuses solely on regulatory review
similar to OIRA at the federal level. Alternatively, the
Legislature could create a new oversight entity that
focuses exclusively on reviewing agencies’ analyses
of regulatory proposals. For example, it could create
a new commission comprised of appointees from
the Governor and both houses of the Legislature
that operates more independently from the executive
branch.

Providing Additional Resources. It is
important that the administration have adequate
resources to conduct timely and high-quality

analysis. Providing additional guidance and
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oversight would have some relatively minor
administrative costs. For example, doubling
DOF’s current staffing of a couple of full-time
people would cost only several hundred thousand
dollars annually, but could improve analysis and
promote regulations that achieve state policy goals
at significantly lower overall cost to businesses and
households.

Identify Opportunities to Reduce
Requirements That Provide Limited Value

We recommend the Legislature identify
opportunities to reduce or eliminate analytical
requirements that provide limited value for
assessing trade-offs and making cost-effective
regulatory decisions. The Legislature could
eliminate these requirements in statute or
give an oversight entity discretion to exempt
agencies in specified circumstances. As part
of this effort, the Legislature could consider
directing the administration to report on the
current requirements that provide the least value
for making regulatory decisions, relative to the
cost of conducting the analysis. For example, an
agency could be exempt from modeling statewide
macroeconomic effects if it demonstrates that
direct costs are relatively small and the analysis is
not necessary to adequately compare regulatory
alternatives. In addition, the Legislature might
want to exempt agencies from certain requirements
if they demonstrate that state or federal law limits
agency discretion.

Reducing unnecessary requirements would
free up agency resources and staft time for other
activities. The freed up resources could be used
to help the agencies implement regulations more
quickly or focus on aspects of regulatory analysis
that likely have greater value. For example, agencies
could devote more resources to estimating direct
costs and benefits of alternatives or conducting

retrospective reviews.
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Require Agencies to
Conduct Retrospective Reviews

We recommend the Legislature consider
requiring agencies to plan for retrospective reviews
when proposing a major regulation. Agencies
would be responsible for carrying out the reviews,
although they could have the option to contract with
an outside organization. An oversight entity—such
as DOF or a newly formed entity, in consultation
with outside experts—could be responsible for
issuing guidance on best practices for conducting
these reviews and overseeing the reviews. Better
information about the effects of regulations after
they are implemented can improve accountability,
oversight, and future regulatory actions.

Agencies would likely have additional costs

to conduct the reviews. The amount of costs

CONCLUSION

Senate Bill 617 enhanced guidance and
oversight of agency analysis of major regulations
in California. However, based on our review of
the analyses of major regulations conducted so
far, the analyses still do not consistently follow
best practices. These limitations make it difficult
to understand trade-offs associated with different
regulatory options and determine which options

are most cost-effective. In addition, certain

are unclear and would vary for each regulation
depending on its characteristics and the proposed
strategy for conducting the retrospective review.
However, given the size of overall economic

effects of major regulations (over $50 million
annually), if these additional resources resulted

in even a small increase in regulatory benefits
and/or decrease in regulatory costs, the statewide
benefits would likely far outweigh state fiscal

costs. To ensure retrospective reviews are not too
administratively burdensome, the Legislature could
allow the oversight entity to exempt an agency from
retrospective review requirements under certain
conditions, such as if the agency demonstrates

that it would be infeasible or too costly to collect

adequate data.

analytical requirements appear to provide limited
value and there is no statewide requirement for
agencies to conduct retrospective reviews. As a
result, we recommend the Legislature direct the
administration to establish more robust guidance
and oversight of major regulations, identify
opportunities to reduce analytical requirements
that provide limited value, and require agencies to

plan for and conduct retrospective reviews.
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Attorney General Bonta Announces
Lawsuit Against Oil and Gas Companies
for Misleading Public About Climate
Change

Press Release / Attorney General Bonta Announces Lawsuit Against Oil and Gas...

Saturday, September 16, 2023
Contact: (916) 210-6000, agpressoffice@doj.ca.gov
California becomes the largest geographic area and the largest economy to sue giant oil

companies

OAKLAND — Joined by California Governor Newsom, California Attorney General Rob
Bonta today announced the filing of a lawsuit against five of the largest oil and

gas companies in the world — Exxon Mobil, Shell, Chevron, ConocoPhillips, and BP — and
the American Petroleum Institute (API) for allegedly engaging in a decades-long campaign
of deception and creating statewide climate change-related harms in California. Filed in
San Francisco County Superior Court, the complaint asserts that although the companies

have known since at least the 1960s that the burning of fossil fuels would warm the


https://oag.ca.gov/
https://oag.ca.gov/
https://oag.ca.gov/media/news

planet and change our climate, they denied or downplayed climate change in public
statements and marketing. As detailed in the complaint, California has spent tens of
billions of dollars to adapt to climate change and address the damages climate change
has caused so far, and the state will need to spend multiples of that in the years to come.
Attorney General Bonta, on behalf of the people of California, is

seeking nuisance abatement through the creation of a fund to finance climate mitigation
and adaptation efforts; injunctive relief to both protect California’s natural resources from
pollution, impairment, and destruction as well as to prevent the companies from making
any further false or misleading statements about the contribution of fossil fuel

combustion to climate change; damages; and penalties.

“Oil and gas companies have privately known the truth for decades — that the burning of
fossil fuels leads to climate change — but have fed us lies and mistruths to further their
record-breaking profits at the expense of our environment. Enough is enough,” said
Attorney General Rob Bonta. “With our lawsuit, California becomes the largest
geographic area and the largest economy to take these giant oil companies to court. From
extreme heat to drought and water shortages, the climate crisis they have caused is
undeniable. It is time they pay to abate the harm they have caused. We will meet the
moment and fight tirelessly on behalf of all Californians, in particular those who live in

environmental justice communities.”

“For more than 50 years, Big Qil has been lying to us — covering up the fact that they've
long known how dangerous the fossil fuels they produce are for our planet,” said
Governor Gavin Newsom. “California taxpayers shouldn’t have to foot the bill for billions
of dollars in damages — wildfires wiping out entire communities, toxic smoke clogging
our air, deadly heat waves, record-breaking droughts parching our wells. With this
lawsuit, California is taking action to hold big polluters accountable and deliver the justice

our people deserve.”



The complaint contains extensive evidence demonstrating that the defendants have long
known about the catastrophic results caused by the use of fossil fuels. For instance, in
1968, APl and its members received a report from the Stanford Research Institute, which
it had hired to assess the state of research on environmental pollutants, including carbon
dioxide. The report stated: “Significant temperature changes are almost certain to occur
by the year 2000, and . . . there seems to be no doubt that the potential damage to our
environment could be severe.” In 1978, an internal Exxon memo stated that “[p]resent
thinking holds that man has a time window of five to ten years before the need for hard
decisions regarding changes in energy strategies might become critical.” More recently,
the defendants have deceptively portrayed themselves and their products as part of the
climate solution. For example, Shell claims online that it aims to become a net-zero
emissions energy business by 2050, and that it is “tackling climate change.” However,
Shell's CEO told the BBC on July 6, 2023 that cutting oil and gas production would be

“dangerous and irresponsible.”

The complaint includes the following causes of action:

e Public nuisance: Under California law, a “nuisance” is “anything which is injurious
to health,” and a “public nuisance” is “one which affects at the same time an entire
community or neighborhood, or any considerable number of persons.” The
complaint alleges that all the defendants, by their deceptions, acts, and omissions,
have created, contributed to, and assisted in creating harmful climate-related
conditions throughout California.

e Damage to natural resources: California law authorizes the Attorney General to
take legal action to protect the state’s natural resources “from pollution,
impairment, or destruction.” The complaint alleges that the misconduct by all the
defendants has served to exacerbate the climate crisis in California, and has led to

the pollution, impairment, and destruction of California’s natural resources.



e False advertising: California law prohibits untrue and misleading advertising in
connection with the disposition of property or services. The complaint alleges that
all defendants, with the intent to induce members of the public to purchase and
utilize fossil fuel products, made misleading statements concerning fossil fuels.

e Misleading environmental marketing: Under California law, “[i]t is unlawful for a
person to make an untruthful, deceptive, or misleading environmental marketing
claim, whether explicit or implied.” The complaint alleges that all defendants have
made environmental marketing claims that are untruthful, deceptive, and/or
misleading, whether explicitly or implicitly.

e Unlawful, unfair, and fraudulent business practices: California law prohibits
unlawful, unfair, or fraudulent business acts or practices. The complaint alleges
that all defendants committed unlawful acts by, among other things, deceiving the
public about climate change and affirmatively promoting the use of fossil fuels
while knowing that fossil fuels would lead to devastating consequences to the
climate, including in California.

e Products liability (strict and negligent): The complaint alleges that, as a result of
the defendants’ failure to warn about the climate-related harms related to the use
of their products, California has sustained a plethora of injuries and damages,

including to state property, state infrastructure, and its natural resources.

In addition to filing the lawsuit announced today, Attorney General Bonta has supported
states and municipalities that have filed their own complaints to hold major fossil fuel-
producing companies accountable for their campaign of deception that has worsened the
climate crisis. In August and September 2021, Attorney General Bonta filed amicus briefs
supporting such efforts by the City of Honolulu and the County of Maui; the City of
Baltimore; the state of Rhode Island; and the State of Minnesota. On April 7, 2023,

he filed an amicus brief in the District of Columbia Court of Appeals in support of the


https://oag.ca.gov/news/press-releases/heels-climate-week-attorney-general-bonta-supports-state-and-local-governments
https://oag.ca.gov/news/press-releases/attorney-general-bonta-files-amicus-brief-support-washington-dc%E2%80%99s-efforts-hold

District of Columbia's efforts. On May 12, 2023, he led a multistate coalition in filing an
amicus brief in the Ninth Circuit Court of Appeals supporting the efforts by the City of

Oakland as well as the City and County of San Francisco.

Since taking office in 2021, Attorney General Bonta has been a national leader in efforts
to protect the environment. On April 28, 2021, he announced an expansion of the
California Department of Justice’s Bureau of Environmental Justice - the first of its kind in
a state attorney general’s office. On April 28, 2022, he announced an investigation into the
fossil fuel and petrochemical industries for their role in causing and exacerbating the
global plastics pollution crisis. On November 10, 2022, he announced a lawsuit against
major manufacturers of per- and polyfluoroalkyl substances — commonly referred to as
PFAS or toxic "forever chemicals” — for endangering public health, causing irreparable
harm to the state's natural resources, and engaging in a widespread campaign to deceive

the public.

A copy of the lawsuit can be found here.
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EXECUTIVE SUMMARY

Commencing in January 2020, the Division of Oil, Gas, and Geothermal Resources
(DOGGR) became the California Geologic Energy Management (CalGEM) Division and
commenced work to implement major policy and programmatic changes. That work
included a renewed mission that prioritizes protecting public health, safety, and the
environment in its oversight of the oil, natural gas, and geothermal industries, while
working to help California achieve its climate change

and clean energy goals.

This report is developed pursuant to Public Resources Code (PRC) section 3108 which
requires a report to be produced each year covering key oil and gas statistics,
CalGEM’s financial information, and other data the State Oil and Gas Supervisor
(Supervisor) deems adyvisable to include. This report provides the following required data
per PRC section 3108:

1. The total amounts of oil and gas produced in each county in the state during
the previous calendar year.

2. The total cost of the division for the previous fiscal year.

3. The total amount delinquent and uncollected from any assessments or
charges levied pursuant to this chapter.

This report covers calendar year 2020 and fiscal year 2019-2020.
Oil Production

Oil production saw a notable drop in 2020, totaling 148.2 Million Crude Oil Barrel Units
(MMbbl) (about 406,227 barrels per day), a decrease of 7 percent from the 2019 total of
159.5 MMbbl (about 436,866 barrels per day). The decrease in oil production was due in
large part to two key factors: (1) the drop in oil price, likely as a result of decreased
demand for oil during the COVID-19 pandemic, and (2) an ongoing natural decline in
production. Statewide oil production has declined to levels not seen for the past 80
years. California oil production peaked in 1985 and continued its decline at an average
of 2.2 percent per yeatr.

In 2020, California ranked seventh among the oil producing states, behind Texas, North
Dakota, New Mexico, Oklahoma, Colorado, and Alaska, according to the U.S. Energy
Information Administration.

Natural Gas Production

Net natural gas production decreased in 2020, dropping about 10 percent from 2019
levels. Associated gas production decreased from 149 billion cubic feet in 2019 to 136.6

3



billion cubic feet in 2020. Non-associated gas production decreased significantly from
16.6 billion cubic feet in 2019 to 12.6 billion cubic feet in 2020 — a 24 percent decrease in
production. The Elk Hills oil field continued as the largest field producing associated gas
in California, while the Rio Vista gas field remained the largest field producing non-
associated gas (the term “non-associated gas,” used throughout this report, refers

to natural gas produced from a gas-targeted or natural gas well rather than an oil well).

Geothermal Production

California is a worldwide leader in geothermal energy generation and the largest
producer of geothermal energy in the United States. According to the California Energy
Commission, there are 2,712 megawatts (MW) of electricity coming from 40 geothermal
power plants; enough electricity for about 2.7 million residents. In 2020, geothermal
energy sources produced 11,345 gigawatt-hours net (GWh), 5.94 percent of the state’s
power mix. That is a slight increase in production from 2019, which saw geothermal
energy sources produce 10,943 GWh, 5.46 percent of the state’s power mix.

CalGEM supervises the drilling, operation, maintenance, and plugging and
abandonment of high and low-temperature geothermal wells, including injection wells
for the discovery and production of geothermal resources in such manner as to
safeguard life, health, property, and the public welfare, and to encourage maximum
economic recovery (Pub. Resources Code, 88 3700, 3714). CalGEM supports the
expansion of geothermal energy production and is currently undertaking an active
rulemaking process to update the geothermal regulations and to maximize safety while
enabling responsible development of the resource.

Enforcement

The CalGEM Office of Enforcement was created in July 2019 to facilitate the statewide
Enforcement program. The Enforcement Program, which has jurisdiction over all of
CalGEM’s regulated entities to include oil, gas, and geothermal operators, works to
enforce California’s oil and gas laws and regulations and takes action to prevent
damage and issue civil penalties as restitution for actual or potential damages to life,
health, property, or natural resources.

In 2020, CalGEM’s Office of Enforcement issued 16 enforcement orders, including civil
penalty fines of $191,669. The orders issued generally required operators to remediate
field violations or otherwise unsafe conditions at their facilities, plug and abandon wells,
and/or pay civil penalties.The Supervisor may also issue emergency orders to address a
life, health, safety, property, or natural resources concern.

Additionally, in 2020, CalGEM completed 48,488 inspections and issued 1,183 notices of
violation (NOVs).



Budget

Program funding for CalGEM is derived, in part, from the oil and gas assessment paid
annually byall oil and gas operators pursuant to PRC division 3, chapter 1, article 7.

As provided for in PRC section 3724.5, CalGEM is also partly funded by an annual well
fee levied on operators of high-temperature geothermal resource wells and by driling
fees charged to geothermal operators for drilling new wells or re-drilling abandoned
wells.

Additionally, as provided for in PRC section 3403.5, CalGEM is partly funded by an
annual charge levied upon operators of underground natural gas storage facilities.

CalGEM’s total resources for Fiscal Year (FY) 2019/2020 is $122,984,000 which includes
$102,178,000 in assessment fee revenue.

CalGEM’s 2020 Financial Statement can be found at Appendix C.



ORGANIZATIONAL BACKGROUND

CalGEM staff are organized into two major groupings: districts and programs.
Districts are geographically based, and the state is divided into the following
districts: Southern (Long Beach), Coastal (Orcutt & Ventura), Inland (Bakersfield),
and Northern (Sacramento).! Districts perform most of the permitting, all the field
inspections/activities, and most of the interaction with regulated operators.
Programs are based upon program area and their purpose is to set standards for
regulatory areas, like Underground Injection Control permitting, coordinate
enforcement actions initiated by districts, and provide support to districts to ensure
consistency of regulatory application across the various districts.

On October 12, 2019, Governor Gavin Newsom signed Assembly Bill (AB) 1057 (Limon,
Chapter 771, Statutes of 2019) into law. The new legislation renamed the California
Department of Conservation’s Division of Oil, Gas, and Geothermal Resources
(DOGGR), a division founded in 1915 with a focus on the development of petroleum
resources, to the California Geologic Energy Management Division (CalGEM).
Furthermore, AB 1057 elevated CalGEM’s focus on public health, safety,
environmentalprotection, and advancing the state’s clean energy goals.

In addition, AB 1057 charged CalGEM with the following directives:

 Reduce and mitigate greenhouse gas emissions associated with the
development of hydrocarbon and geothermal resources in a manner that meets
the energy needs of the state;

* Require increased financial assurances from onshore operators if existing
assurances are inadequate; and

« Mandate additional documentation from operators when ownership of wells or
facilities changes, such as proof of sale and lease agreements.

The name change became effective on January 1, 2020, and CalGEM became the
steward of California’s geologic energy resources and the repository of more than
170,000 well records, production and injection statistics, well logs, and field maps.
CalGEM will continue ensuring compliance with California’s laws and regulations,
while increasing California’s health, safety, and environmental efforts.

11n mid-2021, CalGEM reorganized its districts from four to three - Coastal and Northern Districts merged to form
a new Northern District. The change brings the new Northern District into parity with the other two Districts,
Southern and Inland, in terms of staff size and leadership structure.



2020 CALIFORNIA OIL AND GAS PRODUCTION
OIL PRODUCTION

State Oil Production (MMbbl per year)*
Without Federal OCS (Outer Continental Shelf) Production

Year 2020 2019 2018 2017 2016
State Onshore 139.3 152.6 156.4 163.2 174.1
State Offshore 9.0 6.9 7.7 11.3 12.3

Total 148.3 159.5 164.1 1745 186.4

*Million Crude Oil Barrel Units (MMbbl)
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Figure 1: California oil production in barrels per year in annual frequency. Yearly oil production
peaked in 1985 at 376,255,669 bbl/year, representing a little over 1 million bbl/day. The blue bars
represent the year-over-year percentage change in production, with the axis on the right-hand

side [RHS]. Since peaking in 1985, year-over-year oil production has increased only during 5 years:
1996, 1997, 2012, 2013 and 2014. The average decline rate since the peak in 1985 is 2 percent with
an acceleration in the decline since 2015.
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Figure 2: Impact of the COVID-19 Pandemic on California oil production with annual change in oll
production.

Oil Production by District
(bbl/year in annual frequency)
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Figure 3: Oil production by district in barrels per year in annual frequency. Notice Inland district
annual oil production peaked in 1985 at 259,761,869 bbl/month. Oil production in Northern district
is minimal and represented an average of 74,079 bbl/year in 2020.



Stacked Oil Production by District
(bbl/year in annual frequency)
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Figure 4: Stacked oil production by district in barrels per year in annual frequency. Notice the peak
in annual production in 1985 at 376,255,669 bbl/year.
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Figure 5: Share of oil production by district in barrels per year in annual frequency. Notice Inland
district monthly production increased from about 60 percent in 1980 to about 80 percent by 2000.
The share of oil production from Southern district decreased the most between 1980 and 2020.
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Annual California Midway-Sunset First Purchase Price
(Dollars per Barrel)
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Figure 6: Annual Midway-Sunset Oil Price (note that the “Midway-Sunset” price, or oil price, is used
throughout this document to refer to the average price of oil in California). Source: U.S. Energy
Information Administration (EIA)
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=F005006143&f=A
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Figure 7: Oil production by district in barrels per month in monthly frequency. Notice Inland district monthly production
peaked in January 1986 at 23,187,838 bbl/month. Oil production in Northern district is minimal andrepresented an average
of 6,173 bbl/month in 2020.
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Figure 8: Stacked oil production by district in barrels per month in monthly frequency. Notice the peak in

monthly production in January 1986 at 32,895,831 bbl/month.
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Figure 9: Share of oil production by district in barrels per month in monthly frequency. Notice Inland
District oil production increased from about 60 percent in 1980 to about 80 percent by 2000. The
share of oil production from Southern district decreased the most between 1980 and 2020.
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Stacked Oil Production by District in log scale(bbl/month in
monthly frequency)
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Figure 10: Stacked oil production by district in barrels per month in monthly frequency in logarithmic
scale.
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Figure 11: Monthly Midway-Sunset Oil Price. Source: EIA
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=F005006143&f=M
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Oil Production from the Ten Largest Fields (MMbbl per year)
Without Federal OCS Production

Field Name 2020 2019 2018 2017 2016
Belridge, South 18.4 20.0 20.8 21.2 22.5
Midway-Sunset 20.0 21.2 21.0 22.2 24.7
Kern River 16.3 17.7 16.3 21.9 24.2
Cymric 11.6 13.1 15.3 16.4 16.9
Wilmington 10.2 10.3 10.8 11.6 12.6
Lost Hills 8.7 9.3 9.7 9.5 10.2
San Ardo 7.3 8.3 8.4 7.2 7.9
Elk Hills 6.3 7.7 8.5 9.1 10.0
Coalinga 5.4 5.8 6.3 6.6 6.4

Poso Creek 4.8 54 5.1 4.4 4.2

Top 10 Oil Producing Fields in 2020 (bbl)
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= Midway-Sunset Oil (bbls) = Coalinga Oil (bbls) = Elk Hills Oil (bbls) = Belridge, South Oil (bbls)
= Poso Creek Oil (bbls) San Ardo Oil (bbils) = Wilmington Oil (bbls) = Lost Hills Qil (bbls)
Kern River QOil (bbls) Cymric Oil (bbls) = Other Operators Oil (bbls)

Figure 12. Ten largest producing oil fields in California in 2020.
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2020 Top 10 Oil Producers (bbl/year)
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= Chevron U.S.A. Inc. Oil (bbls) = Aera Energy LLC Oil (bbls)

= Berry Petroleum Company, LLC Oil (bbls) = Sentinel Peak Resources California LLC Oil (bbls)

= California Resources Production Corporation QOil (bbls) Callifornia Resources Elk Hills, LLC Oil (bbls)

= THUMS Long Beach Co. Oil (bbls) = E & B Natural Resources Management Corporation Oil (bbls)

= Tidelands Oil Production Co. Oil (bbls) Seneca Resources Company, LLC Oil (bbls)

= Other Operators Oil (bbls)

Figure 13: Ten largest oil producers in California in 2020. Eighty-six percent of the oil production
came from the top 10 operators in 2020, with Chevron and Aera representing more than half of the
total oil production.
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GAS PRODUCTION

State Associated & Non-Associated Gross Gas Production (2016-2020) (Bcf)
Without Federal OCS Production

Year 2020 2019 2018 2017 2016

Total 136.6 149 159.8 171.2 174.9
Associated
Total Non- 12.6 16.6 18.5 20.3 22.4
Associated

Total 1492 165.6 178.3 1915 197.3

*Does not equal sum due to rounding.

State Associated & Non-Associated Gross Gas Production (2016-2020) (Bcf)
Without Federal OCS Production

Year 2020 2019 2018 2017 2016
Total Onshore 1454 162.8 175.4 187.3 192.7
Total Offshore 3.8 2.8 2.9 4.2 4.6

Total 149.2 165.6 178.3 191.5 197.3

*Does not equal sum due to rounding.
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2020 Gross Associated Gas Production from the Ten Largest Fields (Bcf/year)
Without Federal OCS Production

Field Name Gross Gas Production
Elk Hills 71.1
Buena Vista 13.8
Belridge, South 7.3
Midway-Sunset 4.6
Lost Hills 4.6
Wilmington 4.4
Asphalto 3.7
Ventura 2.9
Cymric 1.8
Belridge, North 1.8

Gross Non-Associated Gas Production from the Largest Fields (Bcf/year)
Without Federal OCS Production

Field Name Gross Gas Production
Rio Vista Gas 2.6
Grimes Gas 2.0
Willows-Beehive Bend 1.8
Gas
Sutter Buttes Gas 1.3
Sycamore Gas 0.49
Elk Hills 0.48
Malton-Black Butte 0.33
Gas
Tompkins Hill Gas 0.33
Union Island Gas 0.30
Grimes, West, Gas 0.28
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Natural Gas Citygate Price in California (Dollars per
Thousand Cubic Feet)
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Figure 14: Natural gas Citygate price in California on an annual frequency. Source: U.S. Energy
Information Administration (EIA) http://www.eia.gov/dnav/ng/hist/n3050ca3a.htm
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Figure 15: California natural gas production in thousand cubic feet (mcf) per year in annual
frequency. Notice yearly natural gas production peaked in 1985 at 512,876,086 mcf/yeatr,
equivalent to 1.4 bcf/day. The blue bars represent the year-over-year percentage change in
production. Since the peak in 1985, year-over-year natural gas production has increased only
during eight years: 1991, 1996, 1999, 2000, 2001, 2005, 2006 and 2010. The average decline rate
since the peakin 1985 is 3 percent with an acceleration in the decline since 2011, with the steepest
decline in history in 2020 with a 10 percent decline. The cumulative natural gas production drop
since 2015 is 31 percent, 5 percent higher than the oil production drop.
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Natural Gas Production by District (mcf/year in annual

frequency)
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Figure 16: Natural gas production by district in thousand cubic feet per year in annual frequency.
Notice Inland district annual natural gas production peaked in 1985 at 233,735,338 mcf/year.
Natural gas production in Northern district dropped drastically since 2008.

Stacked Natural Gas Production by District
(mcf/year in annual frequency)
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Figure 17: Stacked natural gas production by district in thousand cubic feet per year in annual
frequency. Notice the peak in monthly production in January 1985 at 512,876,086 mcf/year.
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Share of Natural Gas Production by District
(mcf/year in annual frequency)
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Figure 18: Share of natural gas production by district in thousand cubic feet per year in annual
frequency. Notice Inland district monthly production increased from around 45 percent in 1980 to
about 80 percent by 2018, taking the majority of the share from Northern district. The share of
natural gas production from Northern district decreased the most between 1980 and 2020.

2020 Top 8 Natural Gas Producers (mcf/year)
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= Chevron U.S.A. Inc. Gas (mcf) = Aera Energy LLC Gas (mcf)
= Sentinel Peak Resources California LLC Gas (mcf) = California Resources Production Corporation Gas (mcf)
= California Resources Elk Hills, LLC Gas (mcf) = THUMS Long Beach Co. Gas (mcf)
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Figure 19: Ten largest natural gas producers in California in 2020. 84 percent of the natural gas
production came from the top 10 operators in 2020, with California Resources Elk Hills representing
61 percent of the total natural gasproduction in California in 2020.
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Natural Gas Production by District
(mcf/month in monthly frequency)
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Figure 20: Natural production by district in thousand cubic feet per month in monthly frequency.
Notice Inland district monthly production peaked in March 1986 at 20,698,833 mcf/month. Natural
Gas production in Southern and Coastal districts are minimal and represented an average of
respectively 793,857 mcf/month and833,384 mcf/month in 2020.
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Figure 21: Stacked natural gas production by district in thousand cubic feet per month in monthly
frequency. Notice the peak in monthly production in March 1983 at 46,469,126 mcf/month.
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Share of Natural Gas Production by District
(mcf/month in monthly frequency)
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Figure 22: Share of natural gas production by district in thousand cubic feet per month in monthly

frequency. Notice Inland district monthly oil production increased from about 35 percent in 1980 to

about 70 percent in 2020. The shares of natural gas production from Northern district decreased in
two stages in 1993-1996 and in 2010-2015.

Stacked Natural Gas Production by District in log scale
(mcf/month in monthly frequency)

100,000,000

10,000,000

1,000,000
O N M YW ON®DODO A MILWONODDO dNMSST ONDBDDO dNMF IO~ O
QD P @O O ONDDRPPPPPPRPRPRPQQQQROQQ Q@ o ddddddd
CoOga>cSs0DAag20cOozsgr2csSO0oQgE20OcaoagEs>ESsSODAn 2 0CcaO

T S SEe) QT S SENe) 8 2T 5 © 5

SP=s<$3°280288¢=<$3°280288¢=s<$3°280288¢

Production Volumes by Districts Inland Gas (mcf) Production Volumes by Districts Southern Gas (mcf)

Production Volumes by Districts Coastal Gas (mcf) EProduction Volumes by Districts Northern Gas (mcf)

Figure 23: Stacked natural gas production by district in thousand cubic feet per month in monthly
frequency in logarithmic scale.
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Natural Gas Citygate Price in California (Dollars per Thousand Cubic

Feet)
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Figure 24: Natural gas Citygate price in California. Source: U.S. Energy Information Administration

(EIA)http://www.eia.gov/dnav/ng/hist/n3050ca3m.htm
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UNDERGROUND GAS STORAGE

2020 State Gas Storage by District

Gas Injected Gas Withdrawn Net (Bcf)
(Bch) (Bcf)
Coastal 51.2 44.8 6.4
Northern 122.1 91.3 30.8
Southern 3.7 3.3 0.4
Grand Total 177 139.4 37.6

State Gas Storage by District (2020)
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Figure 26: Underground gas storage volume by district in 2020.
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2020 CALIFORNIA INJECTION

The table below lists the injection volumes for 2016-2020. Water flood and cyclic steam
operations increased from 2019 to 2020, while water disposal, steam flood, and gas
injection decreased from 2019 to 2020. There has been no recorded air injection over
the past five years.

Injection Volumes (MMbbl or Bcf*)
Without Federal OCS Production

2020 2019 2018 2017 2016
Water Flood 1,582.9 1,511.9 1,575.9 1,619.6 1,636.2
Water Disposal 733.2 741.2 718.8 694.3 734.7
Steam Flood 345.9 376.1 398.7 395.9 414.1
Cyclic-Steam 243.8 231.3 286.6 133.2 149.4
Gas Injection* 177.1 211.0 129.8 152.9 112.4
Air Injection* 0.0 0.0 0.0 0.0 0.0

* Gas and air volumes in Bcf.
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2020 CALIFORNIA NEW WELL OPERATIONS

2020 2019 2018 2017 2016 2015

Wells Drilled+ 693** 852 1,976 996 759 1,016

Wells Completed-+ 7834 1071 1,564 1,108 1111 1,346
Footage Drilled (ft)+ | 1,630,526*** | 2,278,447 4,821,253 | 2,085937 | 1,587,498 | 2,022,697

Drilling Notices 2,374 3,184 2,530 1,258* 3,917 4,976

Filed+
Rewogﬁe'\'douces 1691 2112 2416 2547 1715 3.082
Abandonment 3,935 3,324 2,786 2,153 1,798 2,120

Notices Filed++

** Based on spud dates in pending and approved well summaries. Previous dates reflected

*2017 Driling Notices Filed has been amended.

information from approved summaries only.
*** Completion dates extracted from pending and approved summaries. Previous dates reflected
information from approved summaries only.
+ Includes new drill, sidetrack and deepen.
++ Includes abandonment and re-abandonment.

1Spudding is the process of beginning to drill a well in the oil and gas industry. A larger drill bit is initially used to clear a
surface hole,
which is then lined with casing and cement to protect groundwater.
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2020 CALIFORNIA OIL, ASSOCIATED GAS, AND WATER

PRODUCTION BY DISTRICT AND FIELD

Oil & Condensate

Gross Gas Produced

Water Produced

Produced (Mcf) (bbl)
(bbl)
Coastal
Offshore
Elwood 0 0 0
Elwood, South, Offshore 0 0 0
Rincon 1,067 584 312
Onshore

Aliso Canyon 85,322 125,305 448,393
Any Field 17,203 40,676 1,036,594
Arroyo Grande 533,196 494,311 8,694,860
Bardsdale 101,348 146,212 32,029
Barham Ranch 69,047 145,360 107,351
Big Mountain 1,382 12,304 4,322
Bitterwater 2,169 0 0
Cabrillo 14,333 36,744 33,821
Canada Larga 0 0 0
Careaga Canyon 2,091 12,809 136,502
Cascade 70,855 119,613 122,927
Casmalia 83,052 16,305 3,390,166
Castaic Hills 4,179 1,216 4,546
Cat Canyon 1,207,972 892,563 8,902,176
Chaffee Canyon 564 8,372 640
Cuyama, South 142,483 90,256 12,436,866
Del Valle 26,206 12,705 97,788
Eureka Canyon 0 0 0
Fillmore 185 35 970
Four Deer (ABD) 5,870 15,234 108,833
Goleta 0 0 0
Hasley Canyon 16,213 13,842 34,609
Hollister 0 0 0
Holser 13,561 8,884 11,794
Honor Rancho 18,719 5,718 104,946
Hopper Canyon 0 0 0
Jesus Maria 0 0 0
La Goleta Gas 224 0 2,636
Lompoc 200,552 138,412 17,076,404
Los Alamos 8,716 5,050 0
Lynch Canyon 50,513 0 2,072,298
McCool Ranch 0 0 0
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Monroe Swell 10,812 0 23,228
Montalvo, West 133,583 70,656 6,817,267
Moody Gulch (ABD) 0 0 0
Moorpark West 4,812 1,977 4,417
Morales Canyon 0 0 0
Newhall 0 0 0
Newhall-Potrero 1,606 439 763
Oak Canyon 12,819 2,973 138,131
Oak Park 389 401 1,294
Oakridge 76,259 41,057 600,477
Oat Mountain 74,796 64,544 63,459
Ojai 260,991 722,637 365,875
Orcutt 741,278 694,513 30,342,885
Oxnard 94,214 4,250 82,043
Paris Valley 0 0 0

Piru Creek (ABD) 0 0 0
Placerita 442,610 0 22,295,274
Ramona 26,494 42,700 20,511
Ramona, North 0 0 0
Rincon 175,703 180,868 1,609,292
Russell Ranch 42,139 62,478 1,166,552
San Ardo 7,324,227 1,028,070 148,683,004
San Miguelito 235,053 185,201 2,393,046
Santa Clara Avenue 5,506 2,253 6,477
Santa Maria Valley 37,084 64,007 280,776
Santa Paula (ABD) 0 0 0
Santa Susana 1,041 1,955 3,632
Sargent 14,483 13,798 14,371
Saticoy 16,005 25,696 48,304
Sespe 319,499 764,340 286,193
Shiells Canyon 34,101 118,832 430,119
Simi 0 0 0
South Mountain 267,211 455,987 252,786
Tapia 8,524 430 193,911
Tapo Canyon, South 2,173 433 349
Tapo Ridge 0 0 0
Tapo, North 0 0 0
Temescal 38,898 12,237 98,275
Timber Canyon 33,207 104,992 11,581
Torrey Canyon 50,903 93,360 46,975
Vallecitos 8,498 14,607 1,083
Ventura 4,613,499 2,867,374 52,114,463
Wayside Canyon 9,658 7,864 50,089
West Mountain 3,280 4,643 3,988
Zaca 85,606 2,530 3,303,042
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Inland

Onshore
Ant Hill 11,914 0 998,381
Antelope Hills 78,501 8,400 667,474
Antelope Hills, North 141,553 9,651 2,505,131
Any Field 441,313 891,111 1,118,144
Asphalto 173,688 3,725,108 8,719,494
Beer Nose 9,769 3,761 282
Belgian Anticline 31,306 76,112 93,963
Bellevue 21,519 4,873 224,543
Bellevue, West 25,859 21,798 52,842
Belridge, North 1,532,150 1,756,260 28,593,951
Belridge, South 18,417,180 7,336,669 302,180,367
Blackwells Corner 8,922 0 44,225
Bowerbank 0 0 0
Buena Vista 903,128 13,824,809 34,300,836
Burrel 18,339 18,113 741,965
Burrel, Southeast 0 0 0
Cal Canal Gas 18,669 60,895 119,211
Calders Corner 0 0 0
Camden 0 0 0
Canal 4,927 2,047 31,409
Canfield Ranch 76,147 61,033 512,825
Carneros Creek 3,687 0 12,557
Chico-Martinez 46,475 0 701,563
Cienaga Canyon 9,192 37,645 180,178
Coalinga 5,465,117 486,716 63,340,646
Coalinga, East, Extension 0 0 0
Coles Levee, North 93,370 91,496 259,620
Coles Levee, South 46,579 289,102 40,206
Comanche Point 11,026 0 532,857
Cymric 11,674,490 1,839,168 119,201,691
Deer Creek 25,287 0 2,213,169
Deer Creek, North 671 0 5,102
Devils Den 8,369 0 30,851
Dyer Creek 5,560 0 481,032
Edison 555,913 132,951 8,899,247
Edison, Northeast 0 0 0
Elk Hills 6,344,271 71,541,816 95,992,415
Fruitvale 429,455 153,476 6,462,647
Greeley 110,760 166,262 2,445,933
Guijarral Hills 5,080 3,808 53,180
Helm 23,219 2,002 136,491
Jacalitos 81,194 41,924 270,223
Jasmin 114,113 0 20,730,055
Jerry Slough (ABD) 0 0 0




Kern Bluff 9,633 0 830,167
Kern Front 2,900,660 63,957 147,031,674
Kern River 16,318,801 776,765 244,566,982
Kettleman City (ABD) 0 0 0
Kettleman MiddleDome 11,796 14,800 13,600
Kettleman North Dome 109,334 222,200 1,874,895
Kreyenhagen (ABD) 0 0 0
Landslide 10,665 6,611 223,731
Los Lobos 305 0 0

Lost Hills 8,724,584 4,566,721 118,506,113
Lost Hills, Northwest 11,767 10,683 301,156
McDonald Anticline 31,856 502 206,879
McKittrick 3,701,977 643,536 41,161,244
Midway-Sunset 20,079,950 4,636,087 178,055,228
Monument Junction 33,107 52,059 261,462
Mount Poso 1,141,152 35,838 52,693,513
Mountain View 58,376 30,339 318,559
Paloma 14,298 100,128 15,476
Pioneer 2,761 3,620 640
Pleasant Valley 0 0 0
Pleito 380,072 226,422 640,544
Poso Creek 4,807,671 515,239 184,254,958
Pyramid Hills 47,336 7,920 229,745
Railroad Gap 73,300 1,741,165 1,456,367
Raisin City 65,317 15,080 2,649,955
Rio Bravo 174,444 322,816 5,825,846
Rio Viejo 89,282 34,654 152,776
Riverdale 19,229 0 86,910
Rose 166,585 74,595 702,908
Rosedale 11,304 0 3,453
Rosedale Ranch 85,629 63,861 3,806,782
Round Mountain 2,462,349 248,195 163,807,368
San Emidio Nose 14,158 8,466 72,547
San Joaquin 0 0 0
Semitropic 22,572 10,199 28,045
Shafter, North 357,170 267,333 1,360,601
Stockdale 90,958 32,633 35,170
Strand 1,937 1,610 1,506
Tejon 78,920 41,992 6,026,488
Tejon Hills 5,400 960 162,869
Tejon, North 17,425 154,914 16,870
Temblor East (ABD) 0 0 0
Temblor Ranch 0 0 0

Ten Section 50,523 24,601 1,442,816
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Trico Gas 0 0 0
Tulare Lake 0 0 0
Union Avenue 17,479 8,225 48,592
Valpredo 0 0 0
Van Ness Slough 0 0 0
Wasco 0 0 0
Welcome Valley 0 0 0
Wheeler Ridge 44,948 37,861 145,188
White Wolf 9,055 4,076 2,257
Yowlumne 174,558 135,425 2,819,600
Northern
Onshore
Afton Gas 0 0 0
Any Field 0 61,803 1,716
Any Field - Coastal District 0 2,375 43
Any Field - Inland Dis- trict 0 2,375 43
Any Field - Northern District 0 2,375 43
Any Field - Southern District 0 2,375 43
Arbuckle Gas 0 3,774 5
Bounde Creek Gas 0 82,119 1,253
Brentwood 66,925 33,302 38,703
Brentwood, East, Gas 0 0 0
Buckeye Gas 0 167,458 234
Bunker Gas 0 0 0
Butte Sink Gas 0 0 0
Butte Slough Gas 0 135,452 223
Cache Creek Gas 0 0 0
Chowchilla Gas 0 0 0
Clarksburg Gas 0 0 0
Collegeville, East, Gas 0 0 0
Compton Landing Gas 0 17,564 32
Conway Ranch Gas 0 0 0
Denverton Creek Gas 3 20,285 1,301
Dunnigan Hills Gas 0 0 0
Durham Gas 0 0 0
Dutch Slough Gas 0 0 0
East Islands Gas 0 0 0
Everglade Gas 0 0 0
French Camp Gas 0 162,725 2,338
Gill Ranch Gas 0 33,288 10,351
Grimes Gas 0 1,966,296 38,066
Grimes, West, Gas 0 283,556 1,843
Grizzly Bluff Gas 0 25,245 12
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Half Moon Bay 46 0 0
Hood-Franklin Gas 0 0 0
Howells Point Gas 0 0 0
King Island Gas 0 31,013 0
Kirby Hill Gas 0 0 5,786
Kirk Gas 0 99,712 2,018
Kirkwood Gas 0 0 0
Knights Landing Gas 0 0 0
La Honda 0 0 0
Larkin, West, Gas 0 0 0
Lathrop Gas 0 186,448 10,709
Lindsey Slough Gas 70 149,851 2,359
Little Butte Creek Gas 0 0 0
Livermore 3,38 452 23,981
Lodi Gas 0 0 8,510
Lone Star Gas 0 71,789 833
Lone Tree Creek Gas 0 0 0
Los Medanos Gas 0 18,820 60
Maine Prairie Gas 0 0 0
Malton-Black Butte Gas 0 329,000 20,747
McDonald Island Gas 0 0 4,098
McMullin Ranch Gas 0 0 0
Medora Lake Gas 0 0 0
Merrill Avenue Gas 0 0 0
Merrill Avenue, Southeast, Gas 0 6,843 0
Millar Gas 0 0 0
Moffat Ranch Gas 0 80,824 372
Moon Bend Gas 0 132,022 3,788
Nicolaus Gas 0 0 0
Oakdale Gas 0 0 0
Oil Creek 0 0 0
Orland Gas 0 0 0
Pierce Road Gas 0 0 0
Pleasant Creek Gas 0 0 0
Princeton Gas 0 0 44
Putah Sink Gas 0 0 0
Rancho Capay Gas 0 78,066 6
Rice Creek Gas 0 192,578 2,720
Rice Creek, East, Gas 0 135,216 228
Rindge Tract Gas 0 0 0
Rio Vista Gas 3,52 2,558,154 74,010
River Island Gas 0 34,155 165
Robbins Gas 0 0 0
Roberts Island Gas 0 0 0
Ryer Island Gas 0 55,620 0
Sacramento Airport Gas 0 0 0

31




Stegeman Gas 0 0 0
Sugarfield Gas 0 0 0
Suisun Bay Gas 0 52,530 2,959
Sutter Buttes Gas 0 1,328,104 26,016
Sutter City Gas 0 145,408 2,341
Sycamore Gas 0 485,770 12,104
Sycamore Slough Gas 0 2,398 0
Thornton, W.-Walnut Grove Gas 0 0 0
Tisdale Gas 0 144,177 3,256
Todhunters Lake Gas 0 12,932 0
Tompkins Hill Gas 0 325,190 5,342
Union Island Gas 0 295,896 8,341
Van Sickle Island Gas 124 83,287 953
Vernalis Gas 0 17,168 46
West Butte Gas 0 62,073 1,252
Wild Goose Gas 0 0 116
Williams Gas 0 42,619 194
Willow Slough Gas 0 0 0
Willows-Beehive Bend Gas 0 1,813,962 43,851
Winchester Lake Gas 0 0 0
Winters Gas 0 0 0
Southern

Offshore
Belmont Offshore 576,825 242,865 14,717,409
Huntington Beach 769,923 356,760 32,942,149
Wilmington 7,610,177 3,205,722 442,141,806

Onshore
Any Field 0 0 0
Bandini 8,627 0 32,865
Beverly Hills 321,015 443,695 4,183,553
Brea-Olinda 972,227 520,512 7,183,555
Cheviot Hills 35,456 33,555 116,302
Chino-Soquel 570 0 0
Coyote, East 80,373 11,886 865,856
Dominguez 5,404 7,319 13,498
El Segundo 16,602 4,918 242,215
Esperanza 2,019 627 1,626
Howard Townsite 9,042 20,250 1,757
Huntington Beach 816,477 235,585 29,479,606
Hyperion 3,423 0 415
Inglewood 1,530,112 791,995 104,634,100
Las Cienegas 101,270 88,922 1,701,750
Long Beach 1,145,938 842,854 23,434,250
Long Beach Airport 7,282 1,089 76,649
Los Angeles City 8,309 9,520 21,919
Los Angeles Downtown 21,714 23,548 448,415
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Los Angeles, East 60 77 0
Mahala 6,587 34,740 797
Montebello 229,654 103,828 16,700,969
Newport 0 26,636 0
Newport, West 52,258 27,609 1,244,922
Old Wilmington (ABD) 5,431 303 4,503
Olive 45,177 7,235 129,969
Playa Del Rey 48,698 0 1,092,833
Potrero (ABD) 0 0 0
Prado-Corona 0 0 0
Richfield 155,929 23,758 2,504,815
Rosecrans 99,940 41,630 2,545,136
Rosecrans, South 9,394 12,854 67,916
Salt Lake 37,149 55,505 198,393
Salt Lake, South 8,034 14,864 368,041
San Vicente 164,308 209,424 454,755
Sansinena 216,082 362,927 174,561
Santa Fe Springs 347,177 38,228 16,447,701
Sawtelle 65,456 33,946 85,079
Seal Beach 355,064 254,674 6,267,678
Torrance 256,963 60,261 5,193,633
Walnut 7,210 0 31,950
Whittier 94,579 184,210 178,292
Wilmington 4,669,470 1,191,953 232,717,201
Grand Total 148,272,818 149,230,435 3,140,364,199
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2020 SUMMARY OF CALIFORNIA OIL, ASSOCIATED GAS, AND WATER

PRODUCTION

Confj)zgcsate Gross Gas Produced Water Produced
Produced (bbl) el {eial)

Coastal

Offshore 1,067 584 312

Onshore 17,882,915 10,000,030 326,615,405
Inland

Onshore 109,397,353 117,729,094 1,864,736,189
Northern

Onshore 74,079 11,974,443 363,454
Southern

Offshore 8,956,925 3,805,347 489,801,364

Onshore 11,960,479 5,720,938 458,847,475
Grand Total 148,272,818 149,230,435 3,140,364,199
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2020 CALIFORNIA CONDENSATE, NON-ASSOCIATED GAS,
AND WATER PRODUCTION BY DISTRICT AND FIELD

Condensate Gross Gas Produced | Water Produced
Produced (bbl) (Mcf) (bbl)
Coastal
Onshore
Aliso Canyon 0 0 0
Cuyama, South 90 76 9,465
Del Valle 617 0 14,013
Hollister 0 0 0
La Goleta Gas 0 0 0
Montalvo, West 0 0 0
Tapia 0 0 0
Inland
Onshore
Antelope Hills 0 0 0
Belgian Anticline 0 17,631 0
Bowerbank 0 0 0
Buena Vista 0 67,321 0
Cal Canal Gas 18,669 60,895 119,211
Canal 0 0 0
Coles Levee, North 6,669 429 2,529
Elk Hills 0 476,847 0
Kettleman North Dome 0 0 0
Lost Hills 338 262 1,940
Monument Junction 0 0 0
Mountain View 0 0 0
Paloma 0 0 0
Railroad Gap 0 0 0
Rio Bravo 0 33,525 387,173
Semitropic 0 0 0
Strand 0 0 0
Ten Section 0 0 0
Trico Gas 0 0 0
Northern
Onshore
Afton Gas 0 0 0
Any Field 0 61,803 1,716
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Any Field - Coastal District 0 2,375 43
Any Field - Inland District 0 2,375 43
Any Field - Northern District 0 2,375 43
Any Field - Southern District 0 2,375 43
Arbuckle Gas 0 3,774 5
Bounde Creek Gas 0 82,119 1,253
Brentwood, East, Gas 0 0 0
Buckeye Gas 0 167,458 234
Bunker Gas 0 0 0
Butte Sink Gas 0 0 0
Butte Slough Gas 0 135,452 223
Cache Creek Gas 0 0 0
Chowchilla Gas 0 0 0
Clarksburg Gas 0 0 0
Collegeville, East, Gas 0 0 0
Compton Landing Gas 0 17,564 32
Conway Ranch Gas 0 0 0
Denverton Creek Gas 3 20,285 1,301
Dunnigan Hills Gas 0 0 0
Durham Gas 0 0 0
Dutch Slough Gas 0 0 0
East Islands Gas 0 0 0
Everglade Gas 0 0 0
French Camp Gas 0 162,725 2,338
Gill Ranch Gas 0 33,288 14
Grimes Gas 0 1,966,296 38,066
Grimes, West, Gas 0 283,556 1,843
Grizzly Bluff Gas 0 25,245 12
Hood-Franklin Gas 0 0 0
Howells Point Gas 0 0 0
King Island Gas 0 31,013 0
Kirby Hill Gas 0 0 0
Kirk Gas 0 99,712 2,018
Kirkwood Gas 0 0 0
Knights Landing Gas 0 0 0
Larkin, West, Gas 0 0 0
Lathrop Gas 0 186,448 10,709
Lindsey Slough Gas 70 149,851 2,359
Little Butte Creek Gas 0 0 0
Lone Star Gas 0 71,789 833
Lone Tree Creek Gas 0 0 0
Los Medanos Gas 0 18,820 60
Maine Prairie Gas 0 0 0
Malton-Black Butte Gas 0 329,000 20,747
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McMullin Ranch Gas 0 0 0
Medora Lake Gas 0 0 0
Merrill Avenue Gas 0 0 0
Merrill Avenue, Southeast, Gas 0 6,843 0
Millar Gas 0 0 0
Moffat Ranch Gas 0 80,824 372
Moon Bend Gas 0 132,022 3,788
Nicolaus Gas 0 0 0
Oakdale Gas 0 0 0
Orland Gas 0 0 0
Pierce Road Gas 0 0 0
Princeton Gas 0 0 0
Putah Sink Gas 0 0 0
Rancho Capay Gas 0 78,066 6
Rice Creek Gas 0 192,578 2,720
Rice Creek, East, Gas 0 135,216 228
Rindge Tract Gas 0 0 0
Rio Vista Gas 3,523 2,558,154 74,010
River Island Gas 0 34,155 165
Robbins Gas 0 0 0
Roberts Island Gas 0 0 0
Ryer Island Gas 0 55,620 0
Sacramento Airport Gas 0 0 0
Stegeman Gas 0 0 0
Sugarfield Gas 0 0 0
Suisun Bay Gas 0 52,530 2,959
Sutter Buttes Gas 0 1,328,104 26,016
Sutter City Gas 0 145,408 2,341
Sycamore Gas 0 485,770 12,104
Sycamore Slough Gas 0 2,398 0
Thornton, W.-Walnut Grove Gas 0 0 0
Tisdale Gas 0 144,177 3,256
Todhunters Lake Gas 0 12,932 0
Tompkins Hill Gas 0 325,190 5,342
Union Island Gas 0 295,896 8,341
Van Sickle Island Gas 124 83,287 953
Vernalis Gas 0 17,168 46
West Butte Gas 0 62,073 1,252
Williams Gas 0 42,619 194
Willow Slough Gas 0 0 0
Willows-Beehive Bend Gas 0 1,813,962 43,851
Winchester Lake Gas 0 0 0
Winters Gas 0 0 0
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Southern

Offshore
Wilmington 0 0 0
Onshore
Los Angeles Downtown 0 931 0
Prado-Corona 0 0 0
Seal Beach 0 8,687 0
Wilmington 0 0 0
Grand Total 30,103 12,607,293 806,210
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2020 SUMMARY OF CALIFORNIA CONDENSATE, NON-ASSOCIATED GAS,
AND WATER PRODUCTION

Condensate Produced | Gross Gas Produced Water Produced
(bbl) (MCF) (bbl)

Coastal

Onshore 707 76 23,478
Inland

Onshore 25,676 656,910 510,853
Northern

Onshore 3,720 11,940,689 271,879
Southern

Offshore 0 0 0

Onshore 0 9,618 0
Grand Total 30,103 12,607,293 806,210
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2020 CALIFORNIA GAS STORAGE BY DISTRICT AND FIELD

Gas Injected Gas Withdrawn Net Gas
(Mcf) (Mcf) (Mcf)
Coastal
Onshore
Aliso Canyon 23,528,073 18,696,167 4,831,906
Honor Rancho 18,057,674 18,652,038 -594,364
La Goleta Gas 9,656,064 7,421,560 2,234,504
Northern
Onshore
Gill Ranch Gas 11,194,296 8,150,290 3,044,006
Kirby Hill Gas 11,199,903 8,651,645 2,548,258
Lodi Gas 11,863,373 9,937,520 1,925,853
Los Medanos Gas 2,495,919 2,437,590 58,329
l'\s’l';r?gga;? 28,467,927 18,573,031 9,894,896
Pleasant Creek 0 1,247,659 -1,247,659
Gas
Princeton Gas 10,387,231 6,960,561 3,426,670
Wild Goose Gas 46,532,653 35,364,515 11,168,138
Southern
Onshore
Playa Del Rey 3,742,987 3,326,246 416,741
Grand Total 177,126,100 139,418,822 37,707,278
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2020 CALIFORNIA STEAM AND WATER INJECTION

BY DISTRICT AND FIELD

e Steamflood |Water Disposal Waterflood TOt?I Water
Steam (bbl) (bbl) (bbl) Injected
(bbl) (bbl)
Coastal
Offshore
Elwood, South, Offshore 0 0 23,619 0 23,619
Onshore

Aliso Canyon 0 0 338,526 154,262 492,788
Any Field 0 0 16,036,713 0 16,036,713
Arroyo Grande 0 3,069,523 1,246,753 0 4,316,276
Bardsdale 0 0 16,807 5,760 22,567
Barham Ranch 0 0 124,495 0 124,495
Cabrillo 0 0 35,121 0 35,121
Careaga Canyon 0 0 136,502 0 136,502
Cascade 0 0 0 116,933 116,933
Casmalia 0 0 3,377,791 0 3,377,791
Cat Canyon 5,448,166 0 8,548,252 373,927 14,370,345
Cuyama, South 0 0 0 11,673,636 11,673,636
Del Valle 0 0 66,543 0 66,543
Four Deer (ABD) 0 0 75,938 0 75,938
S:;\g‘)’ta Offshore Gas 0 0 36,427 0 36,427
Hasley Canyon 0 0 0 36,756 36,756
Holser 0 0 9,367 0 9,367
Honor Rancho 0 0 155,467 0 155,467
Lompoc 0 0 18,606,622 0 18,606,622
Lynch Canyon 121,608 211,577 1,418,338 0 1,751,523
McCool Ranch 0 0 1,929,290 0 1,929,290
Montalvo, West 0 0 346,471 246,906 593,377
Newhall-Potrero 0 0 6,605 0 6,605
Oak Canyon 0 0 80,874 0 80,874
Oak Park 0 0 5,451 0 5,451
Oakridge 0 0 0 667,836 667,836
Ojai 0 0 345,376 0 345,376
Orcutt 1,507,578 0 3,659,730 25,260,431 30,427,739
Oxnard 98,832 0 81,575 0 180,407
Placerita 6,142,085 2,293,436 11,394,347 0 19,829,868
Ramona 0 0 52,033 0 52,033
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Rincon 0 0 15,971 1,476,716 1,492,687
Russell Ranch 0 0 0 1,166,675 1,166,675
San Ardo 7,867,192 27,409,479 49,105,015 18,071,986 102,453,672
San Miguelito 0 0 0 2,969,281 2,969,281
Santa Maria Valley 0 0 739,281 237,700 976,981
Sargent 0 0 31,176 0 31,176
Saticoy 0 0 0 50,078 50,078
Sespe 0 0 277,860 0 277,860
Shiells Canyon 0 0 514,119 0 514,119
South Mountain 0 0 0 143,910 143,910
Tapia 0 0 192,496 0 192,496
Temescal 0 0 98,804 0 98,804
Vallecitos 0 0 84,168 0 84,168
Ventura 0 0 0 55,784,197 55,784,197
Zaca 0 0 4,071,447 0 4,071,447

Inland

Onshore

Ant Hill 0 0 1,148,641 0 1,148,641
Antelope Hills, North 0 0 375,251 0 375,251
Any Field 0 0 139,870 107,531 247,401
Asphalto 191,063 65,728 811,615 0 1,068,406
Belgian Anticline 0 0 0 25,915 25,915
Bellevue 0 0 224,252 0 224,252
Bellevue, West 0 0 11,664 0 11,664
Belridge, North 20,346 0 238,865 35,085,542 35,344,753
Belridge, South 14,686,958 65,477,012 140,571,844 104,966,905 325,702,719
Blackwells Corner 0 0 41,195 0 41,195
Buena Vista 0 0 9,325,946 30,601,559 39,927,505
Burrel 0 0 922,251 0 922,251
Cal Canal Gas 0 0 91,901 0 91,901
Canal 0 0 1,542 0 1,542
Canfield Ranch 0 0 430,943 0 430,943
Chico-Martinez 7,527 323,827 15,819 0 347,173
Coalinga 15,426,940 26,435,725 3,028,030 10,214,301 55,104,996
Coalinga, East, 0 0 15,334,253 0 15,334,253
Extension
Coles Levee, North 0 0 0 17,574 17,574
Coles Levee, South 0 0 53,113 0 53,113
Comanche Point 0 0 532,857 0 532,857
Cymric 44,663,502 21,063,363 858,180 0 66,585,045
Deer Creek 0 0 1,457,740 0 1,457,740
Devils Den 0 0 1,320 0 1,320
Edison 16,839,247 1,002,573 7,413,624 0 25,255,444
Elk Hills 0 0 32,688,616 70,065,993 102,754,609
Fruitvale 84,347 0 8,264,809 109,345 8,458,501
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Greeley 0 0 2,447,072 0 2,447,072
Helm 0 0 11,666 0 11,666
Jacalitos 0 0 0 502,268 502,268
Jasmin 0 0 18,150 0 18,150
Kern Bluff 0 0 830,167 0 830,167
Kern Front 349,856 17,664,741 825,102 0 18,839,699
Kern River 7,185,324 48,044,733 11,654,646 0 66,884,703
Kettleman North 0 0 0 1,846,899 1,846,899
Dome
Landslide 0 0 0 297,001 297,001
Lost Hills 1,103,656 22,438,261 17,939,405 59,696,330 101,177,652
Lost Hills, Northwest 18,492 0 275,391 0 293,883
McDonald Anticline 0 0 286,667 0 286,667
McKittrick 5,794,151 12,334,894 34,955,689 0 53,084,734
Midway-Sunset 95,009,517 67,129,755 67,607,526 229,746,798
Mount Poso 0 0 45,365,419 4,378,366 49,743,785
Mountain View 0 0 241,167 3,885 245,052
Paloma 0 0 18,448 0 18,448
Pleito 0 0 751,599 0 751,599
Poso Creek 5,679,425 26,693,899 130,844,051 276,010 163,493,385
Pyramid Hills 73,359 0 0 150,879 224,238
Raisin City 0 0 905,986 0 905,986
Rio Bravo 119,124 0 0 5,706,722 5,825,846
Rio Viejo 0 0 163,000 0 163,000
Riverdale 0 0 1,100 0 1,100
Rose 0 0 775,081 0 775,081
Rosedale 0 0 4,237 0 4,237
Rosedale Ranch 0 0 3,832,649 0 3,832,649
Round Mountain 132,576 4,229,900 60,733,077 149,385,254 214,480,807
Shafter, North 0 0 1,657,440 0 1,657,440
Tejon 0 0 285,430 5,776,496 6,061,926
Tejon Hills 0 0 133,467 29,604 163,071
Tejon, North 0 0 0 24,539 24,539
Ten Section 0 0 1,569,255 0 1,569,255
Union Avenue 0 0 89,040 0 89,040
Wheeler Ridge 0 0 245,562 11,124 256,686
Yowlumne 0 0 236,166 2,088,714 2,324,880

Northern

Onshore

Any Field 0 0 126 0 126
Gill Ranch Gas 0 0 20,298 0 20,298
Grimes Gas 0 0 103,053 0 103,053
Livermore 0 0 23,990 0 23,990
Lodi Gas 0 0 7,824 0 7,824
Rice Creek Gas 0 0 2,040 0 2,040
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Rio Vista Gas 0 0 113,866 0 113,866
Sutter City Gas 0 0 56,928 0 56,928

Southern

Offshore
Belmont Offshore 0 0 0 11,134,161 11,134,161
Huntington Beach 0 0 0 13,684,087 13,684,087
Wilmington 13,189,033 0 415,995 477,371,104 490,976,132
Onshore

Beverly Hills 0 0 160,948 2,588,968 2,749,916
Brea-Olinda 0 0 17,802 6,249,157 6,266,959
Cheviot Hills 0 0 10,709 0 10,709
Coyote, East 0 0 0 350,968 350,968
El Segundo 0 0 36,400 0 36,400
Huntington Beach 0 0 0 48,785,745 48,785,745
Inglewood 0 0 0 106,369,607 106,369,607
Las Cienegas 0 0 0 1,822,995 1,822,995
Long Beach 0 0 0 19,224,244 19,224,244
Long Beach Airport 0 0 44,599 0 44,599
Los Angeles 0 0 0 451,334 451,334
Downtown
Montebello 0 0 0 17,044,181 17,044,181
Newport, West 0 24,216 0 93,163 117,379
Playa Del Rey 0 0 154,686 0 154,686
Richfield 0 0 2,353,548 2,353,548
Rosecrans 0 0 0 595,846 595,846
San Vicente 0 0 0 774,003 774,003
Sansinena 0 0 0 190,966 190,966
Santa Fe Springs 0 0 0 11,810,417 11,810,417
Sawtelle 0 0 0 93,220 93,220
Seal Beach 0 0 0 1,694,863 1,694,863
Torrance 0 0 9,069 4,770,958 4,780,027
Wilmington 2,060,717 0 2,999 255,601,230 257,664,946

Grand Total 243,820,621 345,912,642 733,154,498 1,582,860,511 | 2,905,748,272
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2020 SUMMARY OF CALIFORNIA STEAM AND WATER INJECTION

Cyclic Steam | Steamflood D\ilga(t)ital Waterflood Total Water

(bbl) (bbl) P (bbl) Injected (bbl)
(bbl)

Coastal 21,185,461 32,984,015 123,285,370 118,436,990 295,891,836

Inland 207,385,410 312,904,411 608,687,796 481,368,756 1,610,346,373
Northern 0 0 328,125 0 328,125

Southern 15,249,750 24,216 853,207 983,054,765 999,181,938

Grand Total 243,820,621 345,912,642 733,154,498 |1,582,860,511 | 2,905,748,272

2020 OIL, GAS, AND WATER PRODUCTION AND WELL COUNT BY COUNTY

. . . Water
Well Count Oil Production Gas Production .
Production
. . Non-
. Total
c 2” & ,Zssougted Associated G G Water
County Active Inactive* ondensate ross Gas Gross Gas rossGas Produced
Produced Produced (Mcf) Bbl
(Bbl) (Mch Produced (BbI)
(Mcf)
Alameda 6 2 3,388 452 452 23,981
Butte 17 5 116
Colusa 156 190 2,232,976 2,232,976 39,365
Contra Costa 21 27 66,944 33,302 83,068 116,370 39,816
Fresno 1,836 1,652 5,754,714 1,145,634 1,145,634 68,907,504
Glenn 185 116 2,065,901 2,065,901 47,093
Humboldt 27 25 350,435 350,435 5,354
Kern 38,202 19,395 103,497,495 115,713,698 656,910 116,370,608 | 1,792,749,921
Kings 134 213 110,514 193,645 193,645 588,414
Lassen 1
Los Angeles 2,473 1,839 10,492,774 5,144,131 9,618 5,153,749 439,674,562
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Aﬁgseles 747 276 8,051,073 3,361,155 3,361,155 454,633,629
Offshore
Madera 16 13 120,955 120,955 10,723
Merced 2
Monterey 723 338 7,385,709 1,028,070 1,028,070 150,778,646
Orange 784 486 2,235,856 888,062 888,062 42,690,729
gf:‘?r?gree 63 35 905,852 444,192 444,192 35,167,735
Riverside 3
Sacramento 73 125 3,504 2,206,285 2,206,285 65,920
San Benito 15 26 10,667 14,607 14,607 1,083
San Bernardino 25 13 7,157 34,740 34,740 797
San Joaquin 127 95 727,405 727,405 34,207
San Luis 205 135 570,359 539,608 539,608 9,570,677
Obispo
Santa Barbara 909 1,250 2,625,918 2,157,601 76 2,157,677 77,920,200
Santa Barbara 26
Offshore
Santa Clara 11 14 14,483 13,798 13,798 14,371
Solano 77 133 197 649,194 649,194 20,395
Stanislaus 2
Sutter 213 192 2,923,932 2,923,932 54,772
Tehama 87 62 565,040 565,040 21,712
Tulare 67 19 25,958 2,218,272
Ventura 1,374 1,580 6,519,070 5,913,061 5,913,061 65,280,360
(\;fef;:léﬁ 36 1,067 584 584 312
Yolo 18 52 15,330 15,330
Yuba 1 168 168
Total 48,592 28,400 148,282,745 136,626,341 12,607,293 149,233,633 | 3,140,560,664
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California is a worldwide leader in geothermal energy generation and the largest
producer of geothermal energy in the United States.

Geothermal wells are used to bring hot fluids to the surface where they are used for
power generation or for direct use in heating systems, greenhouses, spas, fish farms
and other low-temperature applications. High-temperature geothermal wells that
produce hot water called geothermal brine or steam usually generate electricity.

California Geothermal Production: Snapshot

There are 2,712 megawatts (MW) of electricity coming from 40 geothermal power
plants, enough electricity for about 2.7 million residents according to the California
Energy Commission. In 2020, geothermal sources produced 11,345 gigawatt- hours
net (GWh), 5.94 percent of the state’s power mix. An additional 700 GWh of
geothermal power was imported from Nevada.

According to the U.S. Energy Information Administration, geothermal from California is
70 percentof the country’s net geothermal power generation that is produced across
seven western states including Hawaiii.

Number of Wells and Their Locations

There are 563 high-temperature geothermal wells located on state and private lands
of which 349 are in The Geysers in Lake and Sonoma Counties and operated primarily
by Calpine Corporation. Imperial County is home to 194 wells owned by Cal Energy
Operating Corporation, Ormat Technologies Inc., and Energy Source. The remaining

20 wells are scattered in Lassen,Modoc, and Mono counties.

CalGEM’s Geothermal Regulatory Role

CalGEM supervises the drilling, operation, maintenance, and plugging and
abandonment of high and low-temperature geothermal wells, including injection
wells for the discovery and production of geothermal resources in such manner as to
safeguard life, health, property, and the public welfare, and to encourage maximum
economic recovery (Pub. Resources Code, 8§ 3700, 3714.)

Geothermal projects require injection wells so that geothermal fluid, called brine, can
be returned to the reservoir after the heat energy has been removed. They are one of
approximately 30 types of wells in the Class V program in the Underground Injection
Control program of the US EPA. CalGEM does not have primacy, but a memorandum
of understanding with Region IX of the US EPA to oversee these injection projects.
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Reinjection of geothermal fluids ensures the sustainability of a geothermal reservoir. In
some areas, treated effluent from nearby population centers is also injected back
into the reservoir for disposal and sustainability of the resource.

The Geysers and Imperial County have kept Kenai Drilling active during the last year.
In 2020, CalGEM issued 26 permits for The Geysers and 19 permits in Imperial County.
There were 3 low-temperature well permits issued in Riverside County.

Geothermal Assessments

CalGEM’s geothermal program is supported by an annual well assessment. The last
three years’ assessments are as follows:

Fiscal Year Assessment Amount Total Wells $/well
2019/20 $915,726 551 $1662
2020/21 $1,256,002 557 $2255
2021/22 $1,668,169 563 $2963
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Geothermal High-Temperature Resources Production and Injection

Figure 27: Production and injection in thousands of pounds from high-temperature geothermal
wells in Imperial County including the Salton Sea, Brawley, and Heber Fields.

Figure 28: Production and injection in thousands of pounds from high-temperature geothermal
wells in Mono County in the Casa Diablo Field near the Town of Mammoth Lakes.
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Figure 29: Production and injection in thousands of pounds from The Geysers steam field
located in Sonoma and Lake counties. This is the largest producing geothermal field in the world.

Figure 30: History of production and injection at The Geysers in thousands of kilograms. The field
started producing electricity in September 1960.
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2020 Production and Injection by Field

Field Production Ibs x 1000 Injection Ibs x 1000

Brawley field 19,425,661 21,788,004
Heber field 138,929,512 153,523,403
Salton Sea field (2 operators) 267,378,679 226,069,103
Imperial County Total 425,733,851 401,380,509
Casa Diablo Field (Mono 55.876,399 54.759,366
County)

The Geysers (Lake and 113,802,678 (steam) 74,388,298
Sonoma)

Geothermal Total (Ibs. x 1,000) 595,412,929 530,528,174

Permits by District (Notice of Intention)

Northern District: Southern District:
The Geysers Imperial & Riverside
Drilling Permits Issued 8 5
Supplemental Permits 5 3
Rework Permits Issued 11 1
Plugging & Abandonment 2 2
Work Completed

Southern District:
Imperial & Riverside

Northern District:
The Geysers

Wells Drilled o*
Wells Reworked 4 11
Plugging & Abandonment 2 1

*3 low temperature wells
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Background on the Office of Enforcement

The Office of Enforcement was created in July 2019 to facilitate the statewide
enforcement of California’s oil and gas laws and regulations. The newly formed
statewide Enforcement Program takes enforcement actions to prevent damage to
life, health, property, and natural resources.

California’s PRC provides authority for the Supervisor to order remedial work
necessary for the protection of public health and safety and/or the environment,
plugging and abandonment orders and civil penalty orders, among others.
CalGEM seeks to deter violations and ensure that violators do not receive an unfair
business advantage compared to operators who comply with their regulatory
obligations. Appropriate penalties for violations attempt to offer assurance of
equity between those who comply with regulatory requirements and those who
violate them. PRC sections 3236 and 3359 make it a misdemeanor to fail to comply
with an order issued by the Supervisor or the oil and gas laws and regulations.

Starting in 2019, CalGEM has been referring such violations to prosecuting agencies.
Upon conviction of a misdemeanor, PRC authorizes a fine of not less than one
hundred ($100) and not more than one thousand ($1,000), or by imprisonment not
exceeding six months, or by both fine and imprisonment for each offense.

Enforcement staff works closely with other CalGEM staff to identify and verify
possible violations and take actions to bring violators into conformity with the law
and prevent harm. Violations can range from minor issues such as missing records to
more significant issues such as failing to perform safety equipment tests, spills, or
falsifying records. Enforcement and CalGEM staff assess evidence and the severity
of the impacts, and, as appropriate, take corrective measures that can include
administrative orders and civil penalties. Depending on the severityof the violation,
an operator can be assessed a penalty up to $25,000 per day per incident
(geothermal violations are limited to $5,000 per day).

Administrative civil penalties collected from operators are deposited in an Oil and
Gas Environmental Remediation (OGER) account. Funds in the OGER account are
available for appropriation by the state legislature for plugging and abandoning
(permanently sealing) oil and gas wells, decommissioning facilities, or remediating
sites that otherwise might pose a danger. The Supervisor has the discretion to
permit operators to offset up to 50 percent of assessed penalties on supplemental
environmental projects (known as SEPS).
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Overview of CalGEM Enforcement Activities
2020
Inspections 48,488
NOVs 1183
Total Orders Issued 16
P&A 2
Civil Penalties 8
Civil Penalty Fines $191,669.00
Issued
Civil Penalty Received -
Orders Appealed 2

Field Inspections and Witnessing Operations

Field inspections and witnessing operations are critical oversight functions for
CalGEM. In 2020,CalGEM completed 48,488 inspections and witnessed 45,138 shall
and may-witness operations across the state.

Shall-witness operations are any that CalGEM is required to witness by law. May-
witness operations are any that CalGEM is authorized to witness.

Enforcement Orders

In 2020, CalGEM’s Office of Enforcement issued 16 enforcement orders listed
below, including $191,669 in civil penalties. The orders issued generally required
operators to remediate field violations or otherwise unsafe conditions at their
facilities, plug and abandon wells, and/or pay civil penalties. The Supervisor may
also issue emergency orders to address a life, health, safety, property, or natural
resources concern.

53



ORDER | ORDER TYPE OPERATOR |CALGEM | DOCUMENT TITLE | DATE MAILED CIVIL
NO. DISTRICT PENALTY
AMOUNT
1160 Plug & Lena Pauline | Southern | Order to Plug and 3/11/2020 --
Abandonment Savage Abandon Wells,
Decommission
Attendant Facilities,
and Restore Well
Site
1170 Civil Citadel Inland Order to Plug and 4/10/2020 $12,450
Penalty/Plug& Exploration, Abandon Wells, Pay
Abandonment Inc. Idle Well Fees, and
Pay Civil Penalties
1174 Plug & AllenCo Southern | Order to Plug and 3/5/2020 --
Abandonment Energy,Inc. Abandon Wells,
Decommission
Attendant Facilities,
And Restore Well
Site
1175 Remedial Pioneer Northern | Order to Perform 4/10/2020 --
Exploration, Remedial Work
LLC
1176 Civil Penalty G.H. Preuitt | Inland Order to Pay Idle 5/29/2020 $625
Well Fee and Pay
Civil Penalty
1177 Civil H20-CH4 Northern | Order to Plug and 5/29/2020 $938
Penalty/Plug& Abandon Well, Pay
Abandonment Idle Well Fees, and
Pay Civil Penalties
1178 Civil Penalty/ Valid Energy | Inland Order to Plug and 6/5/2020 $6,005
Plug & Group, Inc. Abandon Wells, Pay
Abandonmen Idle Well Fees, and
t Pay Civil Penalties
1179 Remedial Century Oil | Coastal Order to Restore 5/14/2020 --
Company Well Site
1180 Civil Caltico Qll Coastal Order to Plug and 6/26/2020 $117,032
Penalty/Plug& Corporation Abandon Wells,
Abandonment Decommission
Attendant Facilities,
Restore Well Sites,
Pay Idle Well Fees,
and Pay Civil
Penalties
1181 Civil Penalty Pioneer Northern | Order to Pay Civil 10/20/2020 $49,375
Exploration, Penalties
LLC
1182 Civil Penalty Dennis C. Inland Order to Pay Civil 10/20/2020 $500
Franks Penalty (Pipeline

Management Plan)
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1184 Civil Penalty C.E. Allen Southern | Order to Pay Civil 10/30/2020 $500
Co Penalty (Pipeline
Management Plan)
1185 Civil Penalty Ballard Oill Inland Order to Pay Civil 12/14/2020 $2,400
Penalty (Pipeline
Management Plan)
1186 Civil Penalty S&S Oil Inland Order to Pay Civil 12/14/2020 $1,250
Company, Penalty (Pipeline
LLC Management Plan)
1187 Civil Penalty Undergroun | Northern | Order to Pay Civil 12/14/2020 $500
dEnergy, Penalty (Pipeline
Inc. Management Plan)
1210 Civil Penalty Hunt Southern | Order to Pay Civil 7/23/2020 $500
Enterprises Penalty (Pipeline

Management Plan)
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APPENDIX A: CalGEM Boundaries and Offices

WWW.conservation.ca.qov
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http://www.conservation.ca.gov/

On or before the first day of October of each year the supervisor shall make
public, for the benefit of all interested persons, a report in writing showing:

(a)The total amounts of oil and gas produced in each county in the
state during the previous calendar year.

(b)The total cost of the division for the previous fiscal year.

(c)The total amount delinquent and uncollected from any
assessments or charges levied pursuant to this chapter.

The report shall also include such other information as the supervisor deems
advisable.
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(Numbers in Thousands)

3046 OIL, GAS, AND GEOTHERMAL ADMINISTRATIVE FUND

BEGINNING BALANCE 5,541
Prior Year Adjustments -2451
Adjusted Beginning Balance 3,090

REVENUES
Assessment fee revenue 102,178
Investment Income 415
Miscellaneous Revenue
Escheat - Unclaimed checks 2

Total Revenues 102,595

Total Resources 122,984

EXPENDITURES

0540 Secretary of the Natural Resources Agency 36

3046 Department of Conservation 78,444

3900 Air Resources Board 2,536

3940 State Water Resources Control Board 15,316

3980 Office of Environmental Health Hazard Assessment 739

8880 Financial Information System for California 0

9892 Supplemental Pension Payment 1,853

9900 Statewide General Administrative Expenditure (Pro Rata) 5,822

Total Expenditures 104,745

FUND BALANCE 940

0275 HAZARDOUS AND IDLE-DESERTED WELL ABATEMENT FUND

BEGINNING BALANCE 10,412
Prior Year Adjustments -4
Adjusted Beginning Balance 10,408

REVENUES
Idle well fees 4,094
Investment Income 190

Total Revenues 4,284

Total Resources 14,692
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EXPENDITURES

(3046) Department of Conservation 1,588
(9900) Statewide General Administrative Expenditure (Pro Rata) 16
Total Expenditures 1,604
FUND BALANCE 13,088
0890 FEDERAL TRUST FUND

UNDERGROUND INJECTION CONTROL

Total Federal Dollar Expenditures 338
2019 PIPELINES AND HAZARDOUS MATERIALS SAFETY

ADMINISTRATION

Total Federal Dollar Expenditures 1,245
0890 Total 1,583
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Supervisor Start Date End Date
Gabe Tiffany Jan 2023 current
Uduak-Joe Ntuk Oct 2019 Jan 2023

Ken Harris Dec 2015 July 2019
Steve Bohlen June 2014 Nov 2015
Tim Kustic Jan 2012 Feb 2014
Elena Miller Sep 2009 Nov 2011
Hal Bopp Oct 2003 July 2009
William Guerard Jr. Jan 1993 Sep 2003
K.P. Hendersen Jan 1992 Dec.1992
(acting)
M. G. Mefferd 1984 Dec 1991
Simon Cordova 1983 1984
(acting)
M. G. Mefferd 1977 1983
Harold Bertholf 1976 1976
J.F. Matthews 1971 1975
F.H. Kasline 1968 1970
E.R. Murray-Aaron 1962 1967
E.H. Musser 1954 1961
R.D. Bush 1924 1953
R.E. Collom 1921 1923
R.P. McLaughlin 1915 1920
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Operator Name

Current Balance

1 | Campo Verde Oil, Inc. $ 213.91
2 Modus, Inc. $ 892.53
3 | Central Pacific Resources $ 1,121.05
4 | ElSegundo QOil, LLC $ 1,478.46
5 | Old Field Associates $ 1,485.77
6 |25 Hill Properties, Inc. $ 342.79
7 | Angus Petroleum Corporation $ 4,394.81
8 |Bellaire Oil Company $ 5,930.44
9 |Bruce A. Holmes $ 1,693.04
10 |C & JQil $ 223.21
11 |C & M Qil Co. & Investments $ 4,786.80
12 | California Hydrocarbons Corporation $ 444.67
13 | California Petroleum Group Inc. $ 3,854.42
14 | Central California Oil Co. $ 1,538.52
15 |Citadel Exploration Inc. $ 487.94
16 | City of Huntington Beach (Fire Dept.) $ 488.28
17 | Coffee Petroleum $ 909.14
18 | Concordia Resources, Inc. $ 3,261.58
19 | D D Natural Resources, LLC $ 3,834.49
20 |DAH QilLLC $ 3,143.09
21 | Dole Enterprises, Inc. $ 4,517.75
22 | Drilling & Production Co. $ 6,166.61
23 | Elliott Underground LLC $ 711.83
24 | Foothill Energy, LLC $ 610.00
25 | Four Teams Oil Production & Exploration Inc. $ 1,681.74
26 | Fourstar Resources LLC $ 961.61
27 | Gordon Dole $ 2,570.95
28 | Griffin Resources, LLC $ 9,490.36
29 | H.T. Olsen Oil & Gas Operations $ 1,698.68
30 |Havens Oil Company $ 25.91
31 |HVICat Canyon, Inc. $ 66,833.06
32 |J &K Operating Company, Inc. $ 763.98
33 | J.P. Oil Company, LLC $ 35,455.40
34 |Jean Martinez $ 142.16
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35 |Kelpetro Operating, Inc. $ 1,150.94
36 | Kern River Holdings II, LLC $ 164,406.30
37 | Morrison Qil Co., LLC $ 736.42
38 | New Opportunity Exploration, Inc. $ 499.25
39 | O'Donnell Oll, LLC $ 13,011.48
40 | Optima Conservation Resources Exploration, LLC | $ 1,121.39
41 |P.C. Oil Company $ 384.64
42 |Padre Qil Co. $ 378.66
43 | Petroprize $ 960.95
44 | Pioneer Exploration, LLC $ 8,531.18
45 | PowerDrive Energy Services Company, LLC $ 8,738.45
46 |PRE Resources, LLC $ 4,931.59
47 |R&R Resources, LLC $ 832.07
48 | Rountree/Wright Enterprises, LLC $ 797.19
49 |S&COQilCo,lInc. $ 14,930.92
50 |Salt Creek Qil LLC $ 3,429.75
51 |Sherman Havens $ 355.09
52 | Source Energy Corp. $ 1,134.50
53 | Summit Energy, LLC $ 2,678.23
54 | Sun Mountain Oil & Gas $ 1,215.05
55 |Thompson Energy Resources, LLC $ 1,528.95
56 |TJ Scott Family Investments, LLC $ 1,439.60
57 |Towne Exploration Company, LP $ 471.67
58 | Wilco-Placentia Oil Operator LLC $ 25,962.88
59 | William H. Fisk $ 75.33
60 |HoytEnergy, L.L.C. $ 470.45
61 |Bennett Petroleum, Inc. $ 753.85
62 |Berry Petroleum Company, LLC $ 36,311.31
63 |Black Gold Oil Company $ 127.32
64 |Brindle/Thomas $ 1,159.96
65 |Caleco,LLC $ 4,076.94
66 |Case's Used Equipment $ 111.19
67 | CMO, Inc. $ 3,989.33
68 |Duncan's Pumping Service $ 295.50
69 |John A. Thomas $ 11,258.86
70 | Matrix Oil Corporation $ 1,813.78
71 | Naftex Operating Company $ 39,267.13
72 |ReefRidge Energy Company LLC $ 202.16
73 |Renaissance Petroleum, LLC $ 1,349.59
74 | Thomas Qilers $ 377.78
75 | West Coast Operators Inc. $ 248.48
TOTAL $ 538,546.27
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Headquarters
715 P Street, MS 1803, Sacramento, CA 95814
(916) 445-9686 | Fax: (916) 323-0424
CalGEMwebmaster@conservation.ca.gov

Inland District
11000 River Run Blvd., Bakersfield, CA 93311
(661) 322-4031 | Fax: (661) 861-0279

Northern District

195 S. Broadway, Suite 101, Orcutt, CA 93455
(805) 937-7246 | Fax: (805) 937-0673

1000 S. Hill Road, Suite 116, Ventura, CA 93003
(805) 937-7246 | Fax: (805) 654-4765
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SB 1137 FIRST EMERGENCY IMPLEMENTATION REGULATIONS

NOTICE OF PROPOSED EMERGENCY RULEMAKING ACTION
REGARDING

CALIFORNIA CODE OF REGULATIONS
TITLE 14. NATURAL RESOURCES
DIVISION 2. DEPARTMENT OF CONSERVATION
CHAPTER 4. DEVELOPMENT, REGULATION, AND CONSERVATION
OF OIL AND GAS RESOURCES
SUBCHAPTER 2. ENVIRONMENTAL PROTECTION

Notice Published December 19, 2022

NOTICE IS HEREBY GIVEN that the California Department of Conservation (Department)
proposes to adopt emergency regulations necessary to protect public health, safety,
and the environment, by ensuring the immediate implementation of health protection
zones for all oil and gas operations in the state that are near sensitive receptors. This
action is being taken in accordance with Government Code sections 11346.1 and
11349.6 of the California Administrative Procedure Act.

These regulations will be submitted to the Office of Administrative Law (OAL) on
December 28, 2022, with an intended effective date no later than January 7, 2023.

Government Code section 11346.1, subdivision (a)(2), requires that, at least five working
days prior to submission of a proposed emergency action to OAL, the adopting agency
provide a notice of the proposed emergency action to every person who has filed a
request for notice of regulatory action with the agency. After submission of the
proposed emergency action to OAL, OAL shall post the notice of proposed emergency
action on its website and allow interested persons five calendar days to submit
comments on the proposed emergency regulations, as set forth in Government Code
section 11349.6.

PUBLIC COMMENT

If you wish to comment on the proposed emergency action, please submit your
comment directly to both OAL and the Department within five calendar days of OAL’s
posting of the proposed emergency regulations on the OAL website. You may submit
comments to OAL and the Department at the following addresses:
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OAL Reference Attorney
300 Capital Mall, Suite 1250
Sacramento, CA 95814
staff@oal.ca.gov

Department of Conservation

715 P Street, MS 1907

Sacramento, CA 95814

Attn: SB 1137 Health Protection Zones
calgemregulations@conservation.ca.qov

OAL will confirm that the Department has received each comment before considering
it. Pursuant to California Code of Regulations, title 1, section 55, subdivision (b)(1)
through (4), the comment must state that it is about an emergency regulation currently
under OAL review, and include the topic of the emergency.

Adoption of emergency regulations does not require response to submitted comments.
Where responses are issued by the Department, they will be submitted to OAL within
eight calendar days following the date of submission of the proposed emergency
regulations to OAL, unless specific exceptions are applicable.

FINDING OF EMERGENCY

Government Code section 11346.1, subdivision (b), allows a state agency to adopt
emergency regulations if the agency makes a finding that the adoption of a regulation
is necessary to address a situation calling for immediate action to avoid serious harm to
the public peace, health, safety, or general welfare. The Department finds that
emergency adoption of the regulations proposed herein regarding health protection
zones is necessary for immediate preservation of the public peace, health, safety, or
general welfare.

Basis for the Finding of Emergency:

Senate Bill 1137 (Gonzalez, Chapter 385, Statutes of 2022) adds Article 4.6, titled “Health
Protection Zones,” to Chapter 1 of Division 3 of the Public Resources Code. Article 4.6
includes an express legislative declaration that adoption of regulations to implement
the provisions of the new article shall, for purposes of the Administrative Procedure Act,
be considered an “emergency” necessary for the immediate preservation of public
peace, health, and safety. Further, the Legislature authorized the Department, through
its Geologic Energy Management Division (CalGEM), to employ emergency rulemaking
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procedures to address that need. The declaration and finding appear in Public
Resources Code section 3288:

The division, the State Air Resources Board, and the State Water Resources
Control Board may prescribe, adopt, and enforce any emergency
regulations as necessary to implement, administer, and enforce its duties
under this article. Any emergency regulation prescribed, adopted, or
enforced pursuant to this article shall be adopted in accordance with
Chapter 3.5 (commencing with Section 11340) of Part 1 of Division 3 of Title
2 of the Government Code, and, for purposes of that chapter, including
Section 11349.6 of the Government Code, the adoption of the regulation is
an emergency and shall be considered by the Office of Administrative Law
as necessary for the immediate preservation of the public peace, health
and safety, and general welfare. Notwithstanding any other law, the
emergency regulations adopted by the division, the State Air Resources
Board, and the State Water Resources Control Board may remain in effect
for two years from adoption.

Within section 1 of Senate Bill 1137, the Legislature also made the following findings
and declarations:

“In addition to increasing impacts of climate change, a growing body of
research shows direct health impacts from proximity to oil extraction.”

“These impacts are disproportionately impacting Black, indigenous, and
people of color in California, who are most likely to live in close proximity to
oil extraction activities and who are the most vulnerable to the negative
impacts of climate change.”

“Proximity to oil and gas extraction sites pose significant health risks,
especially due to increased air pollution.”

“Studies have shown evidence of harm at distances less than one kilometer,
which is approximately 3,200 feet.”

“Further assistance must be provided to frontline communities that have
been most polluted by the fossil fuel industry by cleaning up pollution,
remediating negative health impacts, and building resilient infrastructure to
prepare for the unavoidable impacts of climate change.”
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AUTHORITY AND REFERENCE

Pursuant to the authority vested by sections 3011, 3013, 3106, 3270, and 3288 of the
Public Resources Code, and to implement, interpret, or make specific sections 3011,
3106, 3203, 3270, 3280, 3281, 3281.5, 3284, 3285, 3288, and 3403.5 of the Public
Resources Code, the Department is proposing changes to Subchapter 2 of Chapter 4
of Division 2 of Title 14 of the California Code of Regulations as follows: the addition of
Article 2.5, consisting of sections 1765, 1765.1, 1765.2, 1765.3, 1765.4, 1765.4.1, 1765.5,
1765.5.1, 1765.6, 1765.7, 1765.8, 1765.9, and 1765.10.

INFORMATIVE DIGEST / POLICY STATEMENT

Existing Law

CalGEM regulates the drilling, operation, maintenance, and plugging and
abandonment of onshore and offshore oil and gas wells, and the operation,
maintenance, and removal or abandonment of facilities attendant to oil and gas
production throughout California. CalGEM catrries out this regulatory mission under a
legislative mandate to encourage the wise development of oil and gas resources, while
preventing damage to life, health, property, and natural resources, including
underground and surface waters suitable for domestic or irrigation purposes. (Pub.
Resources Code, § 3106.) CalGEM'’s duties include the protection of public health and
safety and environmental quality, including reduction and mitigation of greenhouse
gas emissions associated with the development of hydrocarbon resources. (Pub.
Resources Code, 8 3011.) Written notice to and approval from CalGEM is required
before any oil or gas well may be drilled, redrilled, deepened, plugged and
abandoned, or subjected to any operations permanently altering the casing of the
well.  (Pub. Resources Code, § 3203.) The process for providing that notice to CalGEM
is referred to as a “notice of intention.”

In furtherance of these legislative mandates, CalGEM oversees and enforces
compliance with numerous existing statutory and regulatory requirements regarding oll
and gas operations in California. These include: requirements regarding the protection
of underground and surface water, requirements for testing and monitoring to ensure
the integrity of the well casing, requirements for cement used to secure the well casing
inside the bore hole, requirements for the cement and equipment used to seal off the
well from other hydrocarbon resources and groundwater resources, requirements for
routinized reporting of information about production and injection volumes, and
minimum maintenance requirements for oil and gas production facilities. Compliance
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with and enforcement of these requirements provides a first line of protection from
potential damage caused by oil and gas production.

On September 16, 2022, Governor Gavin Newsom signed into law Senate Bill 1137
(Gonzalez, Chapter 365, Statutes of 2022) (SB 1137). SB 1137 complements and expands
upon this existing framework by creating Health Protection Zones in a 3,200-foot area
around “sensitive receptors,” as defined in the bill. SB 1137 sets forth a variety of new
requirements related to Health Protection Zones and to wells and production facilities
based on their location relative to a Health Protection Zone. Some of these
requirements do not take effect until 2025 or 2027. Several new requirements, however,
involve compliance obligations commencing in 2023. Beginning on January 1, 2023,
CalGEM will no longer be authorized to approve a notice of intention for any well with a
wellhead (i.e., a surface location) situated within a Health Protection Zone, unless a
specific exception applies. Further, beginning January 1, 2023, when performing work
authorized by an approved notice of intention on a well located within a Health
Protection Zone, operators will be required to offer sampling and testing of water wells
and surface water to nearby property owners and tenants, and to provide related
notices and information to certain state agencies. Construction and operation of new
production facilities within a Health Protection Zone also will be statutorily prohibited as
of January 1, 2023, unless a specific exception applies. Additionally, beginning July 1,
2023, all operators of oil and gas wells in California will be required to provide CalGEM
with an annual submission that describes the proximity of their wells and production
facilities to sensitive receptors.

Objectives and Benefits of the Emergency Regulations

This emergency rulemaking is intended to interpret and make specific certain provisions
of the Public Resources Code as necessary to implement those particular statutory
imperatives regarding Health Protection Zones that take effect in 2023, pursuant to SB
1137.

More specifically, the proposed language of the emergency regulations will
accomplish the following:

e Proposed section 1765. “Scope and Purpose.” This section describes and clarifies
the intended function of all the regulations within the newly created Article 2.5.

e Proposed section 1765.1. “Definitions.” This section specifies and clarifies aspects
of the definition of “sensitive receptor,” as provided in Public Resources Code
section 3280, subdivision (c). In particular, this section provides specifications
regarding what constitutes a “community resource center,” what constitutes a
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“business that is open to the public,” and what qualifies a “park” to be a type of
“education resource,” for purposes of identifying sensitive receptors. This
specification is necessary to set consistent expectations on establishing Health
Protection Zones, the related compliance status of operators, and any
subsequent enforcement. This section also duplicates the statutory definition of
“sensitive receptor” found in Public Resources Code section 3280, subdivision (c).
This duplication is necessary to give contextual clarity to its specifications of the
“sensitive receptor” definition.

Proposed section 1765.2. “Measuring Distances.” This section specifies standards
or procedures applicable to several types of measurements called for elsewhere
within the proposed regulations. This specification is necessary to ensure
consistency in methods, reported data, and the determinations based on those
data.

Proposed section 1765.3. “Additional Requirements for a Notice of Intention.”
This section specifies the additional informational items an operator must provide
in connection with a notice of intention in order for CalGEM to determine
whether it may approve the notice of intention, consistent with the general
statutory prohibition and specific exceptions applicable to approval of notices of
intention within a Health Protection Zone. The additional informational items
include data and information needed to determine the location of the well at
issue relative to any proximate Health Protection Zone, and information needed
to evaluate if the notice of intention may be necessary to prevent or respond to
a threat to public health, safety, or the environment. This specification is
necessary to ensure notices of intention contain the information necessary for
CalGEM’s approval determination.

Proposed sections 1765.4, “Water Sampling and Testing,” and 1765.4.1, “Notice to
Property Owners and Tenants.” Public Resources Code section 3284 requires that
operators offer to provide testing of water wells or surface water to property
owners and tenants within a Health Protection Zone when the operator performs
work authorized by an approved notice of intention on a well located in the
Health Protection Zone. Public Resources Code section 3284 further requires
operators to provide notice to certain state agencies before conducting the
water sampling and to submit the water quality data obtained as a result of that
testing to certain state agencies. Public Resources Code section 3284 also
authorizes a waiver of the water sampling and testing requirements in certain
situations. This section specifies procedures for operators to complete and
document compliance with these statutory requirements and clarifies what
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information an operator would need to provide to CalGEM if seeking a waiver.
These sections are necessary to provide operators with a clear and consistent
direction for compliance with the notification requirements of Public Resources
Code section 3284, to ensure that CalGEM receives consistent, sufficiently
detailed documentation of compliance from operators to enable effective
enforcement oversight, and to clarify the information CalGEM will need
operators to provide for its consideration when seeking a waiver from the water
sampling and testing requirements.

Proposed sections 1765.5, “Required Notice for New Production Facilities,” and
1765.5.1, “Contents of a New Production Facility Notice.” Public Resources Code
section 3281, subdivision (b), prohibits the construction or operation of a new
production facility within a Health Protection Zone, unless subject to certain
exceptions. Section 1765.5 specifies a notice procedure required before an
operator constructs or operates a new production facility. This section also
clarifies the procedure by which CalGEM will evaluate such notices to confirm
that the new production facility may be constructed or operated in compliance
with the requirements of Public Resources Code section 3281, subdivision (b).
Section 1765.5.1 specifies the informational contents of the “new production
facility notice” referenced in section 1765.5’s notice procedure. Sections 1765.5
and 1765.5.1 are necessary so that CalGEM will consistently receive timely prior
notice and sufficient information to effectively enforce compliance with the
general prohibition and specific exceptions applicable to construction and
operation of new production facilities within a Health Protection Zone.

Proposed section 1765.6, “Annual Submission of Sensitive Receptor Inventory and
Map.” This section specifies the informational contents that an operator must
include in the annual submission describing the proximity of its wells and
production facilities to sensitive receptors, as required under Public Resources
Code section 3285. This section is necessary to provide operators with clear
direction for compliance and to ensure that the annual submission information
CalGEM receives is sufficiently complete and consistent in content. Complete
and consistent annual submission information will facilitate CalGEM’s timely and
orderly enforcement of compliance with requirements related to Health
Protection Zones.
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Proposed sections 1765.7, “Content and Format Specifications for Sensitive
Receptor Inventories,” and 1765.8, “Content and Format Specifications for
Sensitive Receptor Maps.” As part of the process for identifying Health Protection
Zones and enforcing requirements related to Health Protection Zones, Public
Resources Code sections 3281 and 3285 require that operators submit inventories
and maps of sensitive receptors to CalGEM annually, with respect to all of the
operator’s wells and production facilities, and also when seeking approval of a
notice of intention, with respect to the particular well or wells that are the subject
of the notice. The inventories and maps are the core informational materials
required from operators to confirm whether wells and production facilities are
located within a Health Protection Zone. Sections 1765.7 and 1765.8 specify the
content and format of the required inventories and maps, with distinctions based
on the submission requirement the map and inventory are intended to satisfy.
These sections are necessary to ensure that when CalGEM receives this
information about sensitive receptors, wells, and production facilities it is
sufficiently complete, organized, and in a usable format. Complete, organized,
readily usable inventory and mapping information will be essential for CalGEM to
review notices of intention, new production facility notices, and annual sensitive
receptor submissions in a timely manner, to enable CalGEM’s effective
enforcement of compliance with requirements related to Health Protection
Zones, and to facilitate provision of information to interested members of the
public.

Proposed section 1765.9, “Determination that a Location is Not Within a Health
Protection Zone.” This section specifies the process and informational
requirements applicable when an operator seeks to demonstrate that a well,
production facility, or part or all of their operations are not within the boundaries
of a Health Protection Zone. Determination that a location is not within a Health
Protection Zone is a component of the procedures for notices of intention, new
production facility notices, and annual sensitive receptor inventory and map
submissions set forth in other sections of the proposed regulations. Those other
sections include a cross-reference to this section. Consequently, this section is
necessary to clarify how the determination will be made and to ensure that the
information CalGEM receives in this context is consistent and sufficiently
complete.

Proposed section 1765.10, “Underground Gas Storage Facilities in the Health
Protection Zone.”  Public Resources Code section 3181 expressly excludes
underground gas storage wells and attendant production facilities from
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compliance with the various requirements related to Health Protection Zones.
This section clarifies the scope of that exclusion.

CONSISTENCY WITH FEDERAL REGULATION OR STATUTE

The proposed regulations are an administrative framework for implementing specific
and express requirements of SB 1137 and certain related statutes. The proposed
regulations are not inconsistent or incompatible with federal statutes and regulations.

CONSISTENCY WITH EXISTING STATE REGULATIONS

The proposed regulations are an administrative framework for implementing specific
and express requirements of SB 1137 and certain related statutes. No other state
agency has existing regulations implementing SB 1137. The proposed regulations are
intended to dovetail with existing requirements implemented by other state agencies
charged with regulatory functions related to natural resources, the environment, and
public health, such as the State Water Resources Control Board and the regional water
quality control boards. The proposed regulations are not inconsistent or incompatible
with existing state regulations.

LOCAL MANDATE

The proposed regulations do not impose a mandate on local agencies or school
districts.

COST OR SAVINGS TO STATE AGENCIES

Costs or Savings to State Agencies: Impacts on the Department will be limited to costs
associated with administration and review of operator submission.

Non-Discretionary Costs or Savings to Local Agencies, Including Costs to any Local
Agency or School District Requiring Reimbursement Pursuant to Section 17500 et seq.:
There will be no impact on local agencies.

Costs or Savings in Federal Funding to the State: There will be no impact on federal
funding to the state.

DOCUMENTS RELIED UPON

The Department relied upon the following documents in proposing this rulemaking
action:
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e Senate Bill 1137, Gonzalez, Chapter 365, Statutes of 2022.

e Dill, J. (2003). Transit use and proximity to rail: Results from large employment sites
in the San Francisco, California, Bay Area. Transportation Research
Record, 1835(1), 19-24.

e Dittmar, H., and G. Ohland, eds. (2004). The New Transit Town: Best Practices in
Transit-Oriented Development. Island Press. p. 120.

AVAILABILITY OF DOCUMENTS ON THE INTERNET

The proposed regulatory language for the emergency regulations can be accessed
through our website at: https://www.conservation.ca.gov/index/Pages/rulemaking.aspx.

If you have questions regarding the process of the proposed emergency action, please
contact Glen Baird, Office of Legislative and Regulatory Affairs at (916) 531-7201 or
calgemregulations@conservation.ca.qov.
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Repair Work is Complete

Repairs for these wells were completed May 17, 2023. Refer to the timeline below for details on the
work. Leer version espariol.

Update Archive

May 17, 2023

May 5, 2023

April 25, 2023

April 7, 2023

March 29, 2023

March 3, 2023

March 1, 2023

February 3, 2023

January 20, 2023

December 5, 2022

November 8, 2022 0



https://www.conservation.ca.gov/index/Pages/News/State-Oil-and-Gas-Supervisor-Issues-Statement-on-Two-Bakersfield-Long-Term-Idle-Wells.aspx#esp

October 28, 2022

October 24, 2022

October 12, 2022

October 5, 2022

October 3, 2022

September 15, 2022

August 19, 2022

August 12, 2022

July 22, 2022

July 19, 2022

As of today, 38 wells previously found to have methane leaks or high pressure build-up have
been repaired. CalGEM remains committed to conducting ongoing post-repair inspections of
the wells to confirm all leaks are properly fixed.

CalGEM continues to work with Griffin Resources, LLC to properly fix one well that was found to
be leaking methane after initial repair work. CalGEM has also retained a contractor to repair the
eight wells owned by Citadel Exploration Inc. that were previously found to be leaking elevated
concentrations of methane. In order to expedite the repairs to the Citadel wells, CalGEM i

using its discretionary funds to pay for the contractor, but will seek all options for cost recovery
from the operator once work is completed. So far. the contractor has repaired four of the eiaht



Citadel wells.

A summary of the status of the wells by operator can be found below:

Griffin Resources, LLC wells in the Fruitvale oil field

Fourteen wells were previously found to be leaking methane. Repairs were undertaken on
all fourteen wells; however, one of those wells continues to leak low levels of methane.
CalGEM is working with the operator to properly repair the remaining leaking well.

Sunray Petroleum wells in the Kern Bluff oil field

All six wells previously found to be leaking methane are repaired. Post-repair inspections
show no methane leakage.

Zynergy, LLC wells in the Kern Bluff oil field

All seven wells previously found to be leaking methane are now repaired. Post-repair
inspections show no methane leakage.

Citadel Exploration Inc. wells in the Kern Bluff oil field

Eight wells were previously identified with methane leaks. CalGEM's contractor has begun
work to stop the leaks on these wells — as of today, four of the eight wells have been
repaired.

Seven of these eight wells are included in a CalGEM-issued Order to Plug and Abandon
Wells, Pay Idle Wells Fees and Pay Civil Penalties. Citadel failed to comply with the Order
in a timely manner. As a result, CalGEM has filed a petition for a court order directing
payment of the civil penalty, compliance with CalGEM's earlier plug and abandonment
order, and discontinuing production until all violations have been remedied and the civil
penalty paid.

E&B Natural Resources wells in the Fruitvale oil field

All eight wells previously identified to have high pressure build-up within the well,
including one which also had a methane leak, have been fixed. Post-repair inspections
show no methane leakage and low pressures.

July 8, 2022

June 25, 2022

June 17, 2022

June 16, 2022
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June 4, 2022

June 1, 2022

May 31, 2022

May 27, 2022 Community Forums

May 26, 2022

May 25, 2022

May 20, 2022
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Health & Air Pollution

CATEGORIES

Topics Health, Indoor Air Quality & Exposure, Research, Environmental Justice, Sustainable Communities, Airborne Toxics, Air Pollution,
Air Quality Monitoring

Programs Outdoor Air Quality Standards, People at Risk, Exposure, Community Air Protection Program

Type Information

CONTACT

Research Division
Email research@arb.ca.gov

Phone (916)445-0753

Air pollution continues to be an important public health concern. A number of air
pollutants, coming out of a variety of industrial processes, impact the health of California
residents. Air monitoring shows that over 90 percent of Californians breathe unhealthy
levels of one or more air pollutants during some part of the year. The California Air
Resources Board (CARB) establishes health-based ambient air quality standards to
identify outdoor pollutant levels that are considered safe for the public - including those
individuals most sensitive to the effects of air pollution, such as children and the elderly.

CARB has set standards for eight "traditional pollutants,” such as ozone and particulate
matter. In addition to setting standards, CARB identifies other air pollutants as toxic air
contaminants (TACs) - pollutants that may cause serious, long-term effects, such as
cancer, even at low levels. Most air toxics have no known safe levels, and some may
accumulate in the body from repeated exposures. CARB has identified about 200
pollutants as air toxics, and measures continue to be adopted to reduce emissions of air
toxics. Estimated total cancer risk from all air toxics is 730 per million. Of this total, 520 per
million are due to diesel particulate matter.

If PM2.5 were reduced to background levels, estimated health impacts avoided per year
would be:

e 7,200 premature deaths
e 1,900 hospitalizations
e 5,200 emergency room visits

Similarly, if diesel particulate matter were removed from the air, estimated yearly health
impacts would be:
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e 1,400 premature deaths
e 200 hospitalizations
e 600 emergency room visits

Both traditional pollutants and toxic air contaminants are measured statewide to assess
programs for cleaning the air. CARB works with local air pollution control districts to
reduce air pollution from all sources.

Climate change will also pose risks to public health. Changes in our climate are leading to
extreme high temperatures which could result in more heat-related sickness and deaths,
increased allergens (such as pollen) will trigger worsened allergies, and increases in
disease-carrying mosquitoes and other pests will cause elevated disease risk.

More information about common air pollutants and their health effects can be found
at: https://ww2.arb.ca.gov/resources/common-air-pollutants
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2 THE INCREASING BURDEN OF OIL REFINERIES AND FOSSIL FUEL

Many areas of California are heavily impacted by oil refineries', but Wilmington/Carson has the

highest concentration of refineries statewide.
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+» Executive Summary

This report looks at the impacts of the refining indus-

try on California health and the environment, and how
processing dirtier crude oil seriously exacerbates existing
problems, using the case of the heavily-burdened Wilm-
ington/Carson area in Southern California. We compile
basic crude oil quality information and associated air
emissions. The Wilmington/ Carson area in Southern
California emerges with the highest concentration of
refineries in California (see map to left), with a surprising
650,000 barrels per day of crude oil processing (about
athird of the state’s production, and half of LA-area
refinery VOC’s).

To make things worse, the quality of crude oil purchased
by refineries statewide (and nationally) is degrading, as
refineries switch to cheaper, higher-sulfur crude oil to
increase already- record profits. More sulfur in the crude
means more acutely hazardous materials in refineries,
and increased energy use to remove the contamination
from fuels. While refineries are allowed dirtier inputs,
electric power plants are required by the state to clean up
inputs. Although many new fossil-fuel power plants are
still being unnecessarily permitted, the state is requiring
phase-in of alternative energy for electric power plants
(in California’s Renewable Portfolio Standard requiring
33% renewables by 2020). But for refineries, the State

is projecting more refinery fossil fuel capacity for the
future.> Almost zero refinery emissions reductions are
required in the State’s greenhouse gas plan, despite hopes
the plan would clean up refinery greenhouse gases and
co-pollutants (smog-forming and toxics resulting from
fossil fuel combustion).

Oil refineries are already major pollution sources, from
fossil fuel evaporation and burning vast quantities of
fossil fuel energy to make gasoline, diesel, and jet fuel.
Oil refineries take crude oil, separate it into components,
crack and reform it, and treat it to remove contamina-
tion (such as sulfur). Refineries are now building high-
energy processing units to refine dirtier crude oil (more
hydrogen plants, more cracking, coking, etc.). Refiners
are currently expanding in a way that will lock us in to
higher-pollution infrastructure for the decades to come.
While these increases affect us all, the local impacts are
concentrated most in communities of color. The popula-
tion in Wilmington in Southern California is 85% Latino.

Wilmington/Carson not only includes about a third of the
entire state’s refining capacity, it has many other major
pollution sources in or nearby, including the Ports of Los
Angeles and Long Beach, the Alameda railway Corridor,
many thousands of diesel truck trips per day, sewage
treatment, recycling facilities, autobody shops, and heavy
oil drilling in residential areas. New permitting policies
are greatly needed to address bad decisions allowing un-
necessary increases in fossil fuel pollution and Cumula-
tive Impacts. This is especially so when unprecedented
alternative energy options are available. Serious action to
phase in clean energy alternatives must be taken.

Our report finds:

e California has a large oil refining capacity —over 2 mil-
lion barrels per day (bpd) of crude oil refined in three
regions. The largest refining capacity in the state is
in the Los Angeles region (about 1.25 million bpd of
crude oil refining), followed by the San Francisco Bay
Area with about 860,000 bpd refining capacity, with
another 150,000 bpd in the Center of California). Even
a single small refinery is a major air pollution source.
(See maps on the following pages.)

¢ Wilmington/Carson in the LA region has the highest
concentration of refineries in the state (about one
third the state’s capacity). About half Los Angeles’
refining capacity is concentrated in the Wilmington/
Carson area (five refineries and about 650,000 bpd).
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» Refineries are the largest stationary sources of smog
precursors. In the Los Angeles region, refineries domi-
nate the top 15 VOC (Volatile Organic Compound)
emitters, out of many hundreds of Stationary Sources
listed by the South Coast Air Quality Management Dis-
trict (SCAQMD) in the 2007 Air Quality Management
Plan. The Wilmington Area emits about half the
refinery VOCs emissions?® (about 1,600 out of 3,200
tons per year) in the LA region.

In addition to impacts from intensive oil refining,
the Wilmington area is burdened by Cumula-

tive Impacts from many other fossil fuel pollution
sources, including the Ports of Los Angeles and Long
Beach, the Alameda railway Corridor, the I-110 and
710 freeways, sewage treatment, thousands of diesel
truck trips/day, recycling facilities, auto body shops,
and many other sources. Greatly expanded drilling of
a large oil field in the middle of a Wilmington residen-
tial neighborhood also badly exacerbates Cumulative
Impacts.

Refinery emissions of greenhouse gases in California
are very large (about 40 % of industrial emissions,
and almost 10% of the state’s greenhouse gases), and
getting much worse.

Among many other impacts, climate change will se-
verely impact air quality due to higher temperatures
causing more smog formation, which is already at
severe levels, especially in Southern California.

Climate change also increases runaway wildfires.* Air
quality severely degrades during wildfires, which can

cause extreme levels of particulate matter and health
impacts.

Oil Refinery Fossil Fuel Combustion emits many
pollutants —the same flame emits local toxics,
regional smog-forming pollutants, and global pol-
lutants (greenhouse gases). The solution for all these
problems is the same: phasing out fossil fuels.

Sulfur content in crude oil (a contaminant that turns
into hazardous hydrogen sulfide and sulfur oxides
during refining), is increasing. This potentially means
increased emissions associated with asthma impacts.
Processing dirtier crude oil also means much higher
energy use. While California power plants are re-
quired to switch to at least 20% renewable energy

(with plans up to 33%), oil refineries are switching
to dirtier crude oil and expanding.

We have unprecedented opportunities to phaseout
fossil fuels from refineries and other sources for
good, due to real alternatives available in large
quantities,