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Introduction 
The Oil and Gas Pollution Threat

The oil and gas industry in California is releasing large volumes of greenhouse 
gases – despite scientific consensus that current fossil fuel pollution must be 
greatly curtailed to prevent the most catastrophic effects of climate change.1 
This includes methane, which is 86 times more powerful than carbon dioxide 
over a 20-year time scale.2 

At the same time, air quality is threatened in the communities near oil and gas operations. The main 
reason is increased pollution from methane and volatile organic compounds (VOCs), which science 
associates with a range of health problems.3 

Yet despite these trends, policymakers (and the general public) continue to assume that state and 
federal governments have both the will and the resources to adequately oversee a complex and 
increasingly polluting industry. Years of research and field experience by Earthworks have demon-
strated that this is not the reality on the ground.4 

Currently, state regulatory and enforcement agencies are:

� Inconsistent and insufficient in how they respond to the public

� Primarily focused on issuing permits quickly

� Underfunded and short-staffed

� Subject to the political influence of the oil and gas industry

� Ill-equipped by state regulatory codes to address emissions

1
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Seeing is  
Believing.
Earthworks uses 
Optical Gas Imaging 
to make invisible 
pollution visible. 

Earthworks’ Community Empowerment Project: 
Documenting Pollution to Protect People and the Planet

Earthworks started the Community Empowerment Project (CEP) because 
the oil and gas industry is putting people and the climate at risk – and agen-
cies are failing in their responsibility to prevent that from happening.

Most air pollution from oil and gas operations is invisible, making it easy 
for companies and regulators to dismiss residents’ concerns. CEP’s certified 
thermographers use optical gas imaging (OGI) to make visible the pollution 
caused by intentional safety releases, equipment failures, and operator er-
rors in oil and gas fields. 

CEP staff then use that OGI evidence to file regulatory complaints with rele-
vant state agencies and to document gaps in how they track and address oil 
and gas air pollution. It is a critical time to do so, with some states already 
committed to reducing oil and gas pollution and others moving in that direc-
tion. This report details findings of CEP’s work in California from 2014-2020.

Nearly all state regulatory agencies have a complaint system. If properly 
designed and implemented, residents can notify regulators about problems 
at oil and gas sites – being critical “eyes and ears” while gaining needed as-
sistance from public agencies. 

For oil and gas regulatory regimes to be effective – in both combating pol-
lution and protecting the public – complaint systems must be accessible, 
usable, responsive, and transparent. 

Reduce pollution that harms health and the climate.

� Build trust in agencies mandated to both work with industry and serve the public.

� Respond to community concerns and experiences.

� Make government agencies more effective.

� Foster agency and operator accountability.

Pollution viewed 
with the naked 
eye versus an OGI 
camera. 

Yuba City Energy 
Center, Sutter 
County, California.
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The Complaint Process:  
Filing is Easy, Getting Answers is Hard

California’s Separate Complaint Systems
The California Air Resources Board (CARB) oversees policies, regulations, and programs to address 
the impacts of air pollution and climate change. CARB delegates planning, oversight, and permitting 
to 35 separate air pollution control districts (APCDs) or air quality management districts (AQMDs) 
statewide.5 

Earthworks conducted OGI work and filed complaints in areas of the state 
covered by nine of the districts. However, we focused efforts in the four 
districts where the vast majority of the state’s oil and gas wells and pro-
duction are located: the San Joaquin Valley APCD, South Coast AQMD, 
Santa Barbara County APCD, and Ventura County APCD.6 The following 
analysis of public complaint systems and responses therefore focuses 
only on these four air districts.

All of these districts accept complaints by phone and online reporting 
forms. Earthworks’ staff were also able to submit OGI footage and addi-
tional explanatory information about our field observations by email and 
to speak directly with district staff by phone. 

In addition, CARB accepts air pollution tips and complaints through a hotline and submitted by email 
and online reporting forms.7 The California Environmental Protection Agency (CalEPA) also accepts 
complaints on a wide range of environmental problems, including air pollution from stationary and 
industrial sources (which presumably would include oil and gas operations). Depending on the na-
ture of the complaint, both CARB and CalEPA may handle the complaint and launch an investigation 
or they may refer it to specific air districts.8

CARB and the four air districts in focus for this project state publicly that they will respond to com-
plainants quickly and keep them informed of the status of complaints – but they do not provide spe-
cific timeframes within which the public can expect that to happen. CalEPA promises complainants 
they will receive an email within 15 days explaining how their complaints are being handled, but at 
the same time tell complainants to email the agency directly if they want to find out about the status 
of a complaint.9

2

CARB and the four air 
districts featured in 
this report state that 
they will respond 
to complainants 
quickly, but they do 
not provide specific 
timeframes within 
which the public 
can expect that to 
happen.
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With regard to guidelines for investigating 
complaints, there are a few differences 
across the four districts:

 � San Joaquin Valley APCD states on its website that inspec-
tors respond to public complaints “on a priority basis.”10 Those 
priority levels are unclear, but the District promises that air 
pollution problems occurring at the time the complaint is 
submitted will be investigated “immediately” and that com-
plaints made outside regular business hours are routed to 
on-call inspectors.11 Apparently all complaints and supporting 
information are logged in a database, but it is deemed “confi-
dential” and for agency use only. 

 � South Coast AQMD provides residents with detailed in-
structions on filing complaints, stating that all complaints are 
“immediately” sent to a supervisor and then assigned to an 
inspector, but not indicating response times to complainants 
themselves.12 

 � Santa Barbara APCD states that it strives to respond to all complaints quickly, usually within 
24 hours – but only for complaints made within regular business hours.13 This would be prob-
lematic for residents experiencing impacts to their health and well being in the evenings and 
weekends, a real possibility for oil and gas complaints since operations are active 24-7. 

 � Ventura County APCD states that it strives to respond to all complaints quickly, usually 
within 24 hours.14 The District has a direct complaint line for the compliance division during 
normal business hours, as well as a 24-hour complaint hotline.

Of the four key air districts, only the South Coast AQMD appears to provide the public with an inde-
pendent way to obtain information on the agency’s investigation outcomes, through an online data-
base and tracking system.15 

Earthworks made 
174 visits to over 132 
well sites, compressor 
stations, and other oil 
and gas facilities in 
the last five years in 
Californa.

School children playing near an active oil 
well in Arvin, Kern County, California. 
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Using an assigned complaint number and their own contact information, complainants can find out 
the status of their submissions, although not the supporting documentation (e.g., inspection reports) 
to determine how regulators held operators accountable for addressing the problems raised in com-
plaints. The absence of any kind of public complaint tracking system in 
the other air districts makes it even more difficult for complainants to 
gain such knowledge and to learn how their complaints are connected 
to regulatory actions.

The state’s primary oil and gas regulatory agency, the Geologic Energy 
Management Division (CalGEM) maintains an online, searchable map of 
wells that is linked to a database with downloadable information on well 
status and production, as well as drilling records and permits.16 However, 
the database doesn’t include information on inspections, investigations, 
or enforcement actions related to particular sites. 

CARB issues an annual enforcement report covering the entire state that 
summarizes violations and penalties for regulatory compliance actions by the agency in different sec-
tors, as well as publicly posting all legal settlements for significant cases.17 Of the four districts, only 
the Ventura County APCD publishes regular reports on its regulatory enforcement actions, including 
a list of specific facilities for which notices of violation (NOV) were issued in the previous month and 
both the status of, and reason for, the violation.18

Such overarching enforcement reports help the public understand how agencies are performing 
their regulatory duties in the aggregate. However, they do not give residents a clear picture of prob-
lems that occurred at nearby wells and facilities and cause problems in the community, and how 
regulators may have addressed them. 

To obtain that kind of information, residents must file public record requests directly with CARB or air 
district offices. This process can come with a considerable lag between when residents experienced 
problems and when they obtain records, and it can be time-consuming to review many pages of 
documentation looking for relevant and helpful information. 

Earthworks’ field staff were often able to obtain inspection reports detailing incidents and agency 
actions by contacting inspectors directly by phone and email. While positive, this process would be 

California’s broad 
enforcement 
reports are 
important, but do 
not give residents 
a clear picture of 
problems at nearby 
wells and facilities 
and how regulators 
addressed them.
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more difficult for Californians with time constraints. In addition, not knowing the cause of a problem 
and whether or not it has been permanently resolved can be stressful for those living daily with pol-
lution impacts. 

Complaints Prompted Action and Some Pollution Reductions
Since 2014, Earthworks has made 21 trips to 13 California counties to film oil and gas pollution. We’ve 
made 174 visits to 132 wells, compressor stations, and processing plants, and documented signifi-
cant pollution problems at many of them.

During this time, Earthworks staff filed 21 complaints with the San Joaquin Valley APCD, 25 com-
plaints with the South Coast AQMD, 5 complaints with the Santa Barbara APCD, and 4 complaints 
with the Ventura County APCD. Earthworks also filed 8 additional complaints as part of field activities 
in areas covered by several other air districts.

Thirty eight (60%) of Earthworks’ complaints resulted in actions intended to reduce pollution. Nine-
teen complaints (30%) led to a response by regulators in the form of an operator contact or inspec-
tion, but did not result in the issuance of any violations. Regulators didn’t take any action in response 
to 4 complaints (6%). The results of the remainder (2, or 3%) are unclear, as they were filed more 
recently or could not be closed out at the time of writing.

RESULTS OF COMPLAINTS — FILED BY EARTHWORKS IN CALIFORNIA | AS OF JULY 2020 

Closed — Action taken to reduce pollution 38

Closed — Other regulatory action taken 19

Closed — No action taken 4

Open Complaints 2

Total Complaints Filed by Earthworks 63

Earthworks uses the following three categories to track the regulator and operator responses to our 
complaints:

1 Action taken is a regulator action specifically intended to reduce emissions (i.e., the 
regulator requires an operator to replace or fix a piece of equipment). 

2 Other action is a regulator action that, while not leading to pollution reductions, does 
potentially support more oversight (i.e., a regulator inspection or informing an operator of a 
problem).

3 No action taken means that agencies lost or ignored complaint submissions or otherwise 
declined to take action in response to a complaint.



10
COMMUNITY EMPOWERMENT PROJECT 
Loud and Clear — Public Complaints Reveal Lack of Oil and Gas Pollution Oversight
earthworks.org/loudandclear-CA

Most of Earthworks’ complaints generated at least one type of response, although regulators could 
have more than one response to a complaint (for example, contacting an operator and requiring an 
equipment fix that reduced emissions). The graph below shows the different responses that Califor-
nia regulators had to Earthworks’ complaints.

Inspectors Respond, but Outcomes Not Always Clear
Our field investigations in California revealed an overall willingness and ability on the part of air 
districts to respond to complaints and conduct inspections. Regulators with the San Joaquin Valley 
APCD and South Coast AQMD – the districts comprising most of the state’s oil and gas production – 
were the most responsive to Earthworks’ complaints. They consistently requested and used our OGI 
footage as the basis for conducting inspections and addressing leaks that we identified.

Regulators with the Ventura and Santa Barbara APCDs (as well as the other districts where Earth-
works conducted field work) seemed much less familiar with taking complaints filed directly from 
the field and were not always sure how to process or respond to submissions of OGI footage. While 
inspectors sometimes indicated they had viewed the footage, resulting inspections were not as con-
sistent or thorough as other districts. 

In most cases, inspectors called or emailed Earthworks’ staff (the complainants) within a few days and 
visited the sites quickly, or at most within several days. When we submitted higher counts of com-
plaints to individual air districts in short time periods (e.g., in a day or week), it took a notably longer 
time for inspectors to respond – a likely indication of staffing shortages to review complaints and 

Responses that led to pollu�on reduc�ons

17

Other regulator responses

No regulator response

58

24

2525

5

38

Operator Contacted by Regulator

Violation Issued

Inspected by Regulator

New Equipment Installed

7

Equipment Fixed

24 11

Operator Contacted by Regulator

Violation Issued

New Equipment Installed

Equipment Fixed

33

Inspected by Regulator

Operator Contacted by Regulator

Equipment Fixed

2

Complaint Lost

Ignored by Regulator

1

19

These graphs show the types of responses California  
regulators had to Earthworks’ complaints. 



11
COMMUNITY EMPOWERMENT PROJECT 
Loud and Clear — Public Complaints Reveal Lack of Oil and Gas Pollution Oversight
earthworks.org/loudandclear-CA

determine regulatory actions. In the instances in which regulators issued a Notice of Violation (NOV), 
cases appeared to be investigated and resolved within several days to a few months. 

In many instances, inspectors shared their reports with Earthworks by email following our direct 
requests. However, in some cases inspectors did not respond to our staff, who subsequently had to 
file public records requests in order to obtain information on how complaints and related problems 
at sites were resolved.

Based on inspection reports and emails with regulators, it appears that inspectors generally took 
action when they identified equipment failure (e.g., open valves and tank hatches) and improper 
maintenance (e.g., holes in pipes and rusted welds). In addition, in many cases, inspectors used por-
table gas analyzers to determine the presence of leaks and whether the volume of fugitive emissions 
being released exceeded regulatory limits established in the state’s oil and gas climate pollution rule 
(see next page).

More broadly, Earthworks’ collection of OGI evidence of pollution affirmed the concerns and ex-
periences of frontline residents and supported engagement of local officials and efforts to achieve 
greater protections. Earthworks’ complaint submissions and collection of OGI have supported the 
demands of community groups for stronger state and air district oversight of oil and gas operations 
to prevent pollution, rather than respond to it after-the-fact, particularly in disproportionately im-
pacted communities in the Central Valley and Los Angeles areas (see box).

Pollution viewed with the naked eye versus 
an OGI camera, here at the Sun Mountain 
Jewett 1-23 well site in Arvin, Kern County 
California. On several occasions, Earthworks 
filmed pollution leaking from the top of tanks 
and filed complaints about this site, which is 
located close to homes and a school.
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PERSISTENCE PAYS OFF  
to Slow Pollution in California’s Oil Fields 

Several times in 2017-2019, Earthworks used OGI to 
document a leaking tank at the Sun Mountain Oil 
Simpson 1 well in Arvin, Kern County. We investigat-
ed at the request of the Central California Environmen-
tal Justice Network (CCEJN), which was responding to 
nearby residents plagued with sickening hydrocarbon 
odors. OGI footage confirmed that pollution was blow-
ing from the well site toward nearby apartments and a 
playground.

Earthworks, CCEJN, and local residents filed complaints 
and asked the San Joaquin Valley APCD to address the 
ongoing pollution. Agency officials inspected the site, 
but repeatedly responded that due to an exemption 
in District rules for certain types of equipment, Sun 
Mountain didn’t have to keep the tank “leak free.” 
Earthworks and CCEJN pointed out to regulators that 
the District was also responsible for implementing 
California’s new pollution rule for oil and gas facilities. 

After repeated complaints and exchanges, it 
became clear that inspectors were trying to figure 
out where its own exemption ended and the state 
requirements began. In mid-2019, San Joaquin Valley 
inspectors sent a notice of violation to Sun Mountain 
Oil for failure to comply with the state’s requirement 
to find and fix leaks of a certain volume. Ultimately, 
Sun Mountain shut the site down; if it comes back on 
line, air district inspectors now seem more prepared to 
subject it and other similar sites to state rules.

In addition, CCEJN used documentation of ongoing pol-
lution and community complaints about the Simpson 1 

and similar well sites in its campaign for an ordinance 
in Arvin (Kern County) to prevent new wells from being 
drilled in residential and commercially zoned areas. In 
2018, the city council unanimously passed the ordi-
nance.

Also in 2018, Earthworks filmed pollution at the Senti-
nel Peak Jefferson well site in Los Angeles County. 
We did so at the request of environmental justice coali-
tion STAND-L.A, which for years had been demanding 
action from regulators and city officials and filed a 
legal request for abatement of “nuisance” conditions. 
The site is just a few feet from the nearest home, 100 
feet from a church, and 700 feet from an elementary 
school – putting many people in harm’s way of toxic 
pollution and excessive light and noise. 

In response to Earthworks’ complaint and OGI footage, 
inspectors with the South Coast AQMD conducted 
an inspection, confirmed several leaks using an OGI 
camera and a gas analyzer, and issued a notice of vio-
lation to the operator. This may have been one of the 
“last straws” for South Coast AQMD, which soon after 
entered into an agreement with STAND and the City 
Council to shut down the site. STAND is now working 
to ensure that the operator cleans up the site before 
walking away, and doesn’t leave the public with a toxic 
mess.

An apartment building and playground adjacent to 
the Simpson 1 well in Arvin, Kern County California. 

Above: Urban drilling puts homes in the path of oil and gas 
pollution, here at the Sentinel Peak Jefferson site in Los Angeles. 
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Oil and Gas Oversight Capacity is Limited
More than a century of oil and gas activity in California has resulted in immense production fields, 
massive refineries, and the industrialization of both rural and urban communities. The California 
Department of Conservation maintains WellSTAR, an online well tracking database that contains well 
location, status, and permit data. The WellSTAR page has an interactive well map.19 Well data is pub-
licly available on the Department of Conservation’s geographic information system (GIS) page, which 
is updated daily along with the WellSTAR map.20 As of July 20, 2020, the well database lists nearly 
68,000 active and 37,000 “idle” wells statewide (i.e., those that haven’t registered production in two 
years but haven’t yet been plugged).21

In addition, a recent research report indicates that across California, there are over 5,500 “orphan” 
wells that have not produced in at least five years and have no clear owner, as well as 70,000 wells 
that produce so little or have been idle for so long that they will eventually have to be plugged, at a 
significant cost to the state.22 

CalGEM tracks the number of active and idle wells by county, legislative district, and its own type of 
district – but those delineations don’t match the boundaries of air pollution control and air quality 
management districts. To obtain the well numbers in air districts, Earthworks’ researchers had to 
use GIS software and combine different data sets. This involved independently downloading the well 
dataset from CalGEM and air district boundary data from CARB and then combining them. Only then 
could well numbers per air district be calculated.

Pollution viewed with the naked eye versus an OGI camera, 
here from a leaking tank at the Simpson 1 well in Arvin, Kern 
County California (for more information see previous page).
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It is unclear whether California’s air districts have the resources to properly oversee operations of 
active wells – as well as idle wells, which can also leak pollution into air and water over time. Because 
the districts are mandated to control pollution across several sectors (e.g, agriculture, transportation, 
and industry), it is difficult to determine the level of oversight resources dedicated specifically to oil 
and gas operations. 

As seen in the table below, Earthworks’ researchers were able to identify the number of inspectors 
employed by the four air districts for this report.The specific oil and gas caseloads of those inspec-
tors, i.e., how many wells and facilities they oversee, is difficult to discern. However, if these caseloads 
are on top of inspectors’ responsibilities in other sectors, staff shortages could potentially be even 
more challenging. 

Piecing together data on both wells and inspectors was far from straightforward for 
Earthworks’ researchers. It would be even more challenging for Californians with time 
constraints to gain a clear picture of the capacity of the air districts to oversee the state’s 
oil and gas industry.

CALIFORNIA AIR DISTRICT INSPECTION CAPACITY

Air Districts Number of Air District 
Inspectors

Counts of  
Operational Wells Inspector/Well Ratio

San Joaquin Valley23 64 84,458 1/1,320

Santa Barbara County24 6 2,592 1/432

South Coast25 113 8,912 1/79

Ventura County26 7 4,073 1/582
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INDUSTRY EXPANSION CLASHES 
WITH POLLUTION REALITIES IN  
THE SAN JOAQUIN VALLEY

Long a significant oil producer, California current-
ly ranks seventh among US states. However, vol-
umes have been declining since the 1980s, when 
the state produced twice as much as today.27 Yet 
even in the face of this downward trend, oper-
ators continue to drill, plan for expansion, and 
hope that market and political forces will work in 
their favor in the future. 

These ambitions increasingly clash with the re-
alities of environmental harm caused by the in-
dustry. Nowhere is this clearer than in the San 
Joaquin Valley, where socioeconomic vulnerability 
and the health hazards of pollution exposure are 
interlinked and persistent.28 

In 2015, Kern County officials passed an or-
dinance to fast-track oil and gas permits 
and support expanded oil and gas production, 
projecting that more than 3,600 new wells could 
come online annually for the next 20 years.29 

In response, environmental and social justice orga-
nizations and farmers sued the county for ignoring 
the potential harm from water use, air pollution, 
farmland degradation, and noise, and for eliminat-
ing public notice in the well permitting process.30 
A state court recently agreed, ruling that Kern 
County had failed to comply with California’s Envi-
ronmental Quality Act. As a result, the county has 
stopped issuing permits under the ordinance and 
going forward, the state will be in charge of envi-
ronmental reviews of new drilling proposals.

For decades, the San Joaquin Valley Air Pollution 
Control District (APCD) has issued emission re-
duction credits (ERCs) to industries, including 
oil and gas. ERCs allow operators whose facilities 
pollute to offset excessive emissions by trading 
or purchasing credits representing pollution else-
where. 

Credits are particularly coveted where air quality 
is so poor that the region is classified as being 
out of attainment with (i.e., doesn’t meet) feder-
al standards, and therefore unable to absorb the 
additional pollution burden posed by new indus-
trial projects. This is exactly the situation in the 
San Joaquin Valley. 

In 2018, Earthworks, working with state and local 
partners, investigated the APCD’s issuance of ERCs 
for the release of greenhouse gases and VOCs, 
revealing numerous instances in which credits 
were issued even though they didn’t meet the 
air district and federal requirements. A key con-
clusion was that because ERCs in California don’t 
have expiration dates, they can be purchased 
and used for decades regardless of whether or 
not they still would help 
to reduce pollution 
and mitigate air quality 
problems. 

In response, CARB 
launched an audit of 
the San Joaquin Valley 
ERC program. CARB 
concluded that while 
the APCD has over time 
required more strin-
gent pollution controls, 
ongoing industrial activ-
ities compromise prog-
ress to safeguard air quality and health. Because 
of this, the feasibility of expanding industrial ac-
tivities, including oil and gas operations, is being 
called into question. As summed up by CARB in its 
audit report, “Further improvements in air quali-
ty will require both stationary and mobile source 
emissions to be minimized.”31

Oil and gas 
operators 
continue to 
drill new wells 
and plan for 
expansion—
ambitions that 
increasingly clash 
with degraded 
air quality and 
health. 
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California Pollution Reduction Measures: 
Strong Progress but More is Needed

Like many states, California is struggling to improve air quality in the face of the triple pollution threat  
of transportation, agriculture, and heavy industry. Large portions of the state have the status of 
non-attainment for federal limits on ozone, with many counties classified as “serious” and “extreme” 
in that regard.32 

Some California areas with the most compromised air quality also have ex-
tensive oil and gas development. According to the American Lung Associa-
tion’s State of the Air 2020 report, Los Angeles has the worst ozone pollu-
tion in the nation, while in the San Joaquin Valley, the city of Bakersfield and 
the Fresno-Madera-Hanford metropolitan area have the worst year-round 
and short-term particle pollution, respectively.33 Both particulate matter and 
ozone are linked to a range of respiratory, pulmonary, and cardiovascular 
conditions and an increased prevalence of illness and premature death.34 

These realities leave regulators with no choice but to contend with pollution 
created by the oil and gas industry. Doing so is particularly pressing in the 
face of recent studies showing that on top of being bad for the climate, 
methane and ethane (key oil and gas pollutants) contribute to the formation 
of ground-level ozone.35 According to CARB, oil and gas operations account 
for 15% of methane pollution in California.36

Leak Detection and Repair: Improvements over Time
California has held a leadership position in addressing climate change, taking action sooner than 
many other states by adopting goals for greenhouse gas reductions into law in 2006.37 Since that 
time, the state has been pursuing a variety of strategies to rein in climate-causing pollution from all 
sectors.

In 2017, the state established measures to reduce greenhouse gas pollution from oil and gas opera-
tions and natural gas storage facilities.38 Commonly referred to as the California Oil and Gas Regula-
tion (COGR), these rules incorporated key aspects of federal rules to reduce emissions of VOCs and 
methane using Leak Detection and Repair (LDAR) protocols and the installment of new equipment 
and technologies.39 Under these rules, operators have to conduct quarterly inspections of their sites, 
with the recommendation of using OGI as a screening tool to find visible leaks, followed by measure-
ment using a gas analyzer.40

In addition, COGR requires operators to conduct daily audio/visual inspections to improve the chanc-
es of finding leaks. As indicated in the table below, COGR also establishes compliance periods that, 
over time, require operators to detect and repair ever-smaller leaks faster. This is in contrast to weak-
er federal rules that give operators 30 days to repair any leaks visible with OGI.41 

CARB holds primary responsibility for implementation of the new rules, but has delegated ongoing 
enforcement authority to air districts through memoranda of understanding.42 As a first step, oper-

3

Regulators have 
no choice but to 
address oil and 
gas pollution—
particularly since 
studies show 
that in addition 
to being bad 
for the climate, 
methane 
and ethane 
contribute to 
the formation of 
health-harming 
ozone.
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ators were required to register all of their equipment subject to COGR with the relevant air districts. 
Data from operators on implementation activities, including the number and concentrations of leaks 
detected and repaired, were due by July 2019. 

CALIFORNIA LEAK DETECTION AND REPAIR (LDAR) REQUIREMENTS

Regulation  
implementation timeline

Leak concentration (in parts  
per million by volume, ppmv)

Period to repair or  
remove from service

January 2018-December 2019 10,000-49,999 ppmv 14 days

50,000 ppmv or greater 5 days

Starting January 2020 1,000-9,999 ppmv 14 days

10,000-49,999 ppmv 5 days

50,000 ppmv or greater 2 days

At the time of this writing, CARB is compiling that data and preparing to report on progress made to 
implement COGR, including estimates of the greenhouse gas emission reductions achieved to date 
as a result of the rule.43 CARB’s work will be the first estimates nationwide of the degree to which 
LDAR rules result in emission reductions.

When COGR was adopted, CARB estimated that, if fully implemented, it would result in pollution 
reductions of more than 1.4 million metric tons of carbon dioxide equivalent (CO2e) per year.44 Cal-
culations by Clean Air Task Force show a lower level of reduction, projecting that California’s methane 
reduction rules could, if properly enforced, achieve reductions in methane, VOC, and hazardous air 
pollution of about 152,000 metric tons by the end of 2019 and further reductions of about 110,000 
metric tons annually in coming years.45 

Pollution viewed with the naked 
eye versus an OGI camera, here 
coming from a manhole in a busy 
neighborhood in Los Angeles. The 
source is likely an abandoned oil 
well leaking underground.
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CARB’s inventories provide the public with critical information, but vary due 
to the different types and levels of pollution and operations that are required to report emissions. This 
makes it difficult to compare data across sites and locations – a problem that becomes even more com-
plicated because of the very definition of “facility.”

In the CEIDARS database, which underpins inventories for criteria (i.e., federally regulated) and toxic pol-
lutants, an oil and gas facility is defined as a “discrete, contiguous operation” that may have a single lease 
and name, or which encompasses defined pollution sources (which could include certain equipment at 
well sites) across an area up to one square mile.46 

In the Mandatory Reporting Regulation (MRR) database that underpins the greenhouse gas inventory, 
both large, distinct facilities and oil and gas wells are included. However, companies report emissions for 
all their wells across an entire geologic basin – with these aggregated results defined as a single “facility.”47

CARB states that “because of this difference, most onshore oil and gas production facilities do not have 
a one-to-one relationship between CEIDARS and MRR data.”48 CARB has developed a “crosswalk” meth-
odology that agency staff use to associate the largest pollution sources in the different databases, but 
acknowledges that there is inherent “uncertainty” and “complexity” in the approach, particularly when the 
names of operators and sites don’t match.49

This variability across databases can make it difficult for the public to gain a clear picture of the pollution 
caused by specific sites and operators. For example, a search in CARB’s Pollution Mapping Tool for green-
house gases in the San Joaquin Valley in 2017 turns up over 150 sources, including total volumes from 
entire companies (e.g., Aera Energy and Berry Petroleum). Conducting the same search for VOCs and 
benzene instead turns up only about 20 sources, including a few energy-related stations but no oil and 
gas production companies. 

As a result, the public might get the im-
pression that certain operators release 
greenhouse gases but not other pollut-
ants – when in reality all oil and gas ac-
tivities (from production to processing to 
transport) release a mix of different types 
of emissions. Only by digging a bit deeper 
into the Mapping Tool, can users can view 
facility-level summary reports reflecting 
data pulled from the different inventories 
(at least for those pollution sources that 
CARB has been able to match).

What is a facility?
DIFFERENT DEFINITIONS MAY  
BLUR THE POLLUTION PICTURE

Oil well pump jacks at the Lost Hills Oil Field in 
central California.  
Photo by Richard Masoner/Cyclelicious/creativecommons.org
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Tracking Emissions: Comprehensive with Caveats
California has been systematically tracking and compiling data on pollutants that harm air quality and 
health since the 1980s and on greenhouse gas emissions since global warming legislation passed 
in 2006 – far longer than other states.50 State-level pollution reporting and tracking systems provide 
critical information for regulators, policymakers, researchers, and the public to determine the rela-
tive success in meeting air quality and climate goals over time. 

Recent legislation requires CARB to develop regulations and systems for increased air monitoring 
and pollution tracking, more uniform data collection across air districts, and greater public access 
to information.51 Emission inventories (as well as community-based air monitoring programs) now 
exist that, to varying degrees, provide pollution information on industrial processes as a whole or by 
location and facility.

 � US Environmental Protection Agency’s (US EPA’s) Greenhouse Gas Reporting Pro-
gram (GHGRP). California’s oil and gas operations with the largest volumes of pollution sub-
mit annual data on their estimated greenhouse gas emissions directly to the GHGRP.52 This 
database is frequently used by federal and state regulators and policymakers to judge how 
much the oil and gas sector emits. However, it only covers sources permitted to release more 
than 25,000 metric tons of carbon dioxide equivalent (CO2e) – the common measurement of 
total greenhouse gases – per year. This effectively excludes many thousands of wells, com-
pressor stations, and other facilities that report lower volumes of emissions or are exempt 
from GHG reporting requirements entirely, but nonetheless collectively have a widespread, 
significant pollution impact. 

 � California Greenhouse Gas Emissions Inventory. CARB oversees this inventory, which is 
based on mandatory reporting requirements.53 The inventory tracks emissions on an annual 
basis from various sectors, including petroleum and natural gas systems; the data is primar-
ily self-reported by companies and large facilities, supplemented by data from various state 
agencies.54 

Facilities emitting 10,000 metric tons or more of CO2e must report to the inventory every 
year; CARB also takes the extra step of verifying the emissions estimates submitted by facili-
ties emitting 25,000 metric tons or more.55 

The emissions inventory includes estimates 
for carbon dioxide, methane, nitrous ox-
ide, and fluorinated gases with high Global 
Warming Potentials (GWPs), a measure of 
climate impact. CARB makes current and 
past inventories available online with as-
sociated reports and explanations of data 
sources and approaches. Annual emis-
sions data are available in summary form 
for entire sectors (e.g., oil and gas produc-
tion and processing and petroleum refin-
ing) and specific activities (e.g., flaring and 
fuel combustion).56 

Oil tanks close to homes in Los Angeles County.
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 � Criteria Air Pollutant Inventory. This CARB inventory is based on the California Emission 
Inventory Database and Reporting System (CEIDARS) database.57 The inventory includes haz-
ardous air pollutants that are particularly toxic to health (e.g., benzene and formaldehyde) 
and the “criteria” pollutants” regulated under the US Clean Air Act.58 

CEIDARS has data on pollution from various sources and processes, including “excess” emis-
sions above permitted levels (e.g., malfunctions and “blowdowns”). Environmental health re-
search confirms that large, episodic emission events, such as these, can cause health impacts 
immediately, or in as little as 1-2 hours, in part because toxicity is determined by the concen-
tration of the chemical and intensity of exposure.59 

In keeping with US EPA requirements, stationary sources that emit at least 250 tons per 
year (tpy) of criteria pollutants are required to report emissions every three years.60 Howev-
er, CARB goes further, setting this threshold at 10 tpy and allowing air districts to set even 
lower levels for reporting – which results in many more sources captured than if the state 
depended on federal rules alone.61 The inventory currently covers 1987-2017 and is publicly 
accessible through a facility search function that allows users to identify pollution from spe-
cific facilities by air district, county, city, zip code, and year.62 

 � CARB Toxics Inventory is also based on the CEIDARS database and is accessible through 
the same facility search function.63 This data collection system is part of California’s “Hot 
Spots” program established by law in 1987 to track, assess the health impacts of, and notify 
the public about the release of hazardous substances from a range of sources.64 

 � CARB Pollution Mapping Tool. This interactive, online system allows users to easily find 
emissions data for criteria pollutants, greenhouse gases, and hazardous air pollutants that 
are particularly toxic to health (e.g., benzene and formaldehyde).65 The tool covers both large 
facilities (such as processing plants) and overall production by an operator. 

The Tool covers various industrial sectors, including oil and gas production and associated 
processes (i.e., extraction, pipeline transportation, and use in utilities). Users can search the 
data by air district, county, and zip code. 

This type of information can be useful to residents wanting to understand emission sources 
near them and the types of pollution to which they may have been exposed – information 
that is necessary to hold operators and regulators accountable for enforcing safeguards and 
permit limits. At the time of this writing, however, the latest data available was for 2017.

 � South Coast Air Quality Management District Emissions Inventory. This inventory cov-
ers criteria and toxic pollutants and is based on self-reported estimates by permitted facilities 
within the South Coast AQMD. The district has been collecting these data since 2000, uses 
them to track emission trends and calculate annual emission fees, and publishes the inven-
tory on an annual basis in its Air Quality Management Plan.66

The inventory covers facilities with estimated annual emissions of at least four tons of sulfur 
oxides, VOCs, nitrogen oxides, specific organics, and particulate matter, or at least 100 tpy 
of carbon monoxide.67 An associated search tool allows the public to look up pollution types 
and volumes for specific facilities by year, using facility ID or name, street, city, or zip code.68 
However, South Coast AQMD’s limited reporting requirements mean that for the oil and gas 
sector, only large refineries are included in this inventory.
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Timing Matters:
California’s Choice in Estimating 
Greenhouse Gas Impacts
To determine the climate impact of different greenhouse gases, 
scientists calculate their inherent warming ability in relation to 
carbon dioxide (CO2), the climate pollutant that is generally emit-
ted in the largest volumes.69 CO2 is assigned a value of “1” and 
other gases are given values relative to that baseline, called Glob-
al Warming Potential (GWP).70 This allows for the comparison of 
the potency of different greenhouse gases and the calculation of 
overall volumes in terms of “carbon dioxide equivalent” (CO2e). 

When the California Air Resources Board (CARB) established 
greenhouse gas reduction goals for the state’s Oil and Gas Rule 
(COGR), it assigned methane a 20-year GWP in keeping with the 
most recent international standards from 2014.71 With this GWP, 
methane is defined as 84-86 times as potent for the climate as 
carbon dioxide.72 

Yet at the same time, California’s Greenhouse Gas Emissions In-
ventory uses older international standards established in 2007, 
relying on 100-year GWPs to determine the impact of methane 
and other greenhouse gases.73 Updating the calculation methods 
used in the Emissions Inventory could potentially yield a more ac-
curate assessment of the potential impact of reported pollution. 

Using a 100-year GWP puts methane at only 28-36 times worse 
for the climate than carbon dioxide.74 This has the effect of low-
ering the projected climate impact of methane emissions and the 
volume calculated as CO2e. For example, 10 tons of methane 
equals 840-860 tons of CO2e at the 20-year timescale, but only 
280-360 tons at the 100-year timescale. 

Using a 20-year GWP for methane is important because it better 
reflects the real impacts of the gas, which remains in the atmo-
sphere for only about 12 years.75 This approach also puts COGR 
in line with another California strategy to significantly reduce pol-
lutants that are “short-lived” (i.e., remain in the atmosphere rela-
tively briefly) – which in turn was mandated by law because of the 
health and safety impacts of climate change.76
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Looking Ahead and Recommendations
According to a recent state analysis, California met its initial goal of reducing greenhouse gas emis-
sions below 1990 levels in 2016, four years ahead of schedule.77 Last year, the Governor adopted 
state climate goals that include a reduction in greenhouse gas levels to 40% below 1990 levels by 
2030.78

California has set a high bar for reducing large volumes of pollution across all economic sectors. For 
the oil and gas sector, although operations are in decline in terms of production volumes, the num-
ber of permits being issued to drill new wells continues to increase.79 This trend conflicts with the 
Governor’s recent call for greater scrutiny of the environmental and climate impacts of the state’s 
fossil fuel industry, and with the state’s investment in mapping out management of the oil and gas 
sector’s eventual decline.80 

California will have to address this contradiction between pollution reduction goals and 
the increased issuance of permits. In the meantime, there is room for improvement in the 
information that state agencies provide to the public who are concerned with, and directly 
experiencing the impacts of, oil and gas operations. Going forward, California should: 

Adopt a public service lens when assessing and responding to complaints. A com-
plaint system is supposed to serve the impacted public. Currently, California’s air district 
systems do so only if complainants invest considerable time and effort, or indirectly if 
groups such as Earthworks make use of it in service of impacted communities. A properly 
functioning system would allow residents to use the complaint system themselves easily 
and without assistance. 

Shift the burden of proof for problems underpinning complaints. Earthworks’ ex-
perience filing complaints and assessing agency response in California demonstrates that 
it can take multiple complaints and long periods of time for problems to be resolved. As 
long as communities continue to experience pollution impacts, inspectors should contin-
ue to investigate until operators can demonstrate they’re not causing harm. 

Create a publicly accessible tracking system for complaints. Any resident should 
be able to go online and easily obtain information about the status of complaints they or 
others have filed about specific operations and concerns (e.g., persistent odors, noise, 
and onset of health symptoms). 

Complaint submission and response systems should be consistent across air districts, 
with an eye to maximum ease and responsiveness to residents. Routing of complaints 
to inspectors should occur every day of the week and hotlines should be available to 
report complaints 24/7. Timeframes for a response and/or resolution should be made 
publicly available, alongside the information for reporting complaints. Impacted residents 
should not be forced to make multiple calls, send numerous emails, and “connect the 
dots” among several sources of information. 

Such improvements would build on and complement the work of Identifying Violations 
Affecting Neighborhoods (IVAN), an innovative, community-based project launched in 
2007 by environmental justice organizations.81 In collaboration with state and local agen-
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cies and academic institutions, IVAN currently operates projects on air monitoring and 
resident reporting of environmental problems in seven California communities, selected 
because they are disproportionately impacted by environmental pollution. 

Using an online application, residents can submit reports of odors, observed pollution, 
health symptoms, and other problems. Local IVAN groups meet monthly with CARB and 
air district staff to discuss the complaints and agency response (e.g., inspections and 
enforcement actions).82

Create a publicly accessible map of all complaints. Community members should be 
able to easily see where complaints have been filed, via a map that reflects data in the 
complaint tracking system. They should be able to identify the operators and facilities 
nearby that could be connected to the problems they’re experiencing. This map could 
also include additional data layers related to complaints, such as 
well sites, violations, and inspections. CARB should consider add-
ing both complaints and related enforcement information to its 
Pollution Mapping Tool, or create a separate, similar search tool 
for that purpose. 

Update data methods in the California Greenhouse Gas 
Emissions Inventory. In light of the significant impacts of the oil 
and gas industry on climate, CARB should consider updating the 
methodologies used to determine the impact of different green-
house gases in the emissions inventory. 

This would primarily require using a 20-year GWP for methane 
(instead of the current 100-year), bringing analysis of the climate 
impact of reported emissions in line with more current scientific 
standards and with CARB’s more recent approach in COGR. This 
shift is also necessary because, according to the general scientific 
consensus, there is only about a decade left to avoid the most cat-
astrophic environmental and social impacts of climate change.83 

Expand field measurement projects to determine actual 
volumes of oil and gas pollution. Operators should continue 
to be required to report data to California’s different emissions in-
ventories, but additional data are needed to obtain a full, accurate 
picture. Several studies demonstrate that measured emissions 
can be significantly higher than what operators report to inventories.84 Direct measure-
ment should occur, at a minimum, near significant pollution sources, such as compressor 
stations, processing plants, and the largest oil and gas operations. CARB should then use 
the results to verify the accuracy of the data that operators self-report to the inventories. 

This work would complement CARB’s efforts to monitor and reduce health-harming pol-
lution through the Community Air Pollution Protection Program (CAPP), the result of leg-
islation passed in 2017 to reduce exposure by disproportionately impacted residents.85 
It would also build on CARB’s previous work to quantify emissions from selected sources, 
including for the development of COGR.86
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Clarify the different data sources behind the Pollution Mapping Tool so that the 
public clearly understands what the data they search for actually shows. CARB provides 
users with caveats and notes about the tool and the information that is included or omit-
ted.87 However, the agency does not state clearly up front that users may be able to gain 
only a partial understanding of pollution in their areas depending on how they conduct 
searches. The tool should clearly explain that searches will get different results for pollu-
tion sources in an area, depending on the pollutant (greenhouse gases vs. VOCs and tox-
ics) and the underlying definition of “facility” used in different pollution reporting systems. 

7

A well site close to homes in Kern County, California.
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