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Madam Chair, Ranking Member, and Distinguished Members of the Committee:
My name is Sarah Smith and I am the Chief of Programs and former Director of Super Pollutants at Clean
Air Task Force (CATF), an environmental organization founded in 1996. CATF is a global nonprofit
organization working to safeguard against the worst impacts of climate change by catalyzing the rapid
development and deployment of low-carbon energy and other climate-protecting technologies. With
over 25 years of internationally recognized expertise on climate policy and a fierce commitment to
exploring all potential solutions, CATF is a pragmatic, non-ideological advocacy group with the bold ideas
needed to address climate change. CATF has offices in Boston, Washington D.C., and Brussels, with staff
working virtually around the world. Thank you for the opportunity to be here today to testify.
Today I will share CATF’s thoughts on how reducing methane emissions from the oil and gas sector can
provide crucial climate benefits, as well as help communities that surround oil and gas developments by
reducing harmful pollution and creating jobs using technologies that are already mature and available
today.
[1] Methane is a greenhouse gas that is much more potent that carbon dioxide, and it is a primary
driver of climate change. Addressing methane emissions, particularly from the oil and gas industry,
is a critical piece of the climate action puzzle here in the United States and around the world.
The world stands on the brink of irreversible changes. As the Intergovernmental Panel on Climate
Change (“IPCC”) put it in its Sixth Assessment Report (“AR6”): “Human influence has warmed the climate
at a rate that is unprecedented in at least the last 2000 years.” 1 The impacts of this warming climate are
hitting the most vulnerable populations the hardest, and efforts to adapt to our new climate reality are
being outpaced by those impacts. 2 As the scientific understanding of climate change impacts has
evolved, it has revealed that we can pass catastrophic tipping points much more suddenly or at lower
temperatures than once thought. 3 This means that the collapse of ice sheets or the loss of rainforests,
and the resulting impacts on vulnerable populations, are likely much nearer than we thought.
Reducing emissions of methane, a potent greenhouse gas with a warming potential over 80 times
greater than that of carbon dioxide over a twenty-year period, 4 must play a crucial role in any rapid
greenhouse gas mitigation. Because of its warming potency and atmospheric lifetime—which is much
shorter than that of carbon dioxide—establishing policies to quickly reduce methane emissions is the
fastest way to slow the escalating rate of global warming, serving as a handbrake to slow the
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accelerating climate crisis. As of June 17, 2022, the U.S. has joined 119 other countries in pledging to
reduce global methane emissions by 30 percent by 2030 under the Global Methane Pledge. 5
In the U.S., the most cost-effective way to achieve this is by reducing methane emissions from the oil
and natural gas sector. The oil and natural gas sector, comprised of the oil and natural gas production
and natural gas processing, transmission and storage, and distribution segments, is the largest industrial
source of methane emissions in the country, responsible for over 8 million tons in 2020, according to the
U.S. Greenhouse Gas Inventory (“GHGI”). 6 We know that this underestimates the true scale of the
problem as the current version of the GHGI fails to capture the emissions from super-emitters:
infrequent but large emission events that have been documented in many independent studies to arise
at oil and gas sites. 7 CATF estimates the actual emissions to be approximately 12 million metric tons. 8
Fortunately, solutions to reduce methane emissions from the oil and natural gas industry which are
already being used in various jurisdictions can jumpstart the curbing of these emissions.
a. We have the solutions in hand to address the oil and natural gas methane problem.
There are no technical barriers to rapidly reducing emissions from the oil and natural gas industry.
Relying on technologies and practices that are in use today, CATF has laid out a pathway by which
regulatory standards—all based on regulations in place today—can reduce methane emissions from the
industry by 65 percent relative to 2012 levels. 9 The House-passed Build Back Better Act contains a
complementary program, the Methane Emission Reduction Plan, to further reduce emissions to align
with the industry’s ambition by assessing a charge on the methane emissions above a specified leak
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rate. Together, these two approaches provide two near-term, cost-effective solutions to address the
industry’s methane emissions.
b. There are Solutions Required by Leading States Today That, if Used Nationwide, Would Reduce
Oil and Natural Gas Methane Emissions to 65 Percent Below 2012 Levels
Based on CATF’s calculations, the oil and natural gas industry emits 12 million metric tons (MMT)
annually, which using EPA’s Greenhouse Gas Equivalency Calculator warms the climate in the decades
after emissions as much as the carbon dioxide emissions from 260 coal-fired power plants. 10 Within the
industry, those emissions primarily originate from: fugitive emissions (“leaks”) and other improper
conditions; intentional venting and flaring; and outdated equipment that is designed to emit gas.
Standards on the books today in leading states address each of these sources.
Fugitive Emissions
Emissions from leaks and other improper conditions occur when the mechanical processes or pieces of
equipment at an oil or natural gas facility deteriorate or fail to operate in the intended manner, and
these constitute the single largest source of methane emissions within the oil and natural gas sector.
Based on CATF’s analysis, fugitive emissions accounted for 5.6 MMT of methane emissions in 2020.
Most of these emissions arise from the abnormal process emissions and equipment failures that create
super emitters.
To effectively reduce these fugitive emissions, the leak or problem must be detected as quickly as
possible, and then rapidly fixed. Leak detection and repair (“LDAR”) programs can be used to find and
fix everything—from a simple leaking valve to super-emitters. The strength of a LDAR program, and thus
its potential to reduce emissions, depends upon the capabilities of the detection technology, the
frequency an operator deploys it to detect leaks, and the scope of components that are inspected.
A number of technologies to detect methane emissions are well-established, while newer powerful
techniques have advanced rapidly in recent years. The rapidly growing list of LDAR technologies 11 can be
divided into two groups: close-range technologies and screening technologies.
Close-range technologies are handheld instruments that can diagnose individual leaks on a componentby-component basis, such as optical gas imaging (“OGI”) cameras, which produce an infrared light image
in real time, making a normally invisible pollution stream visible to our eyes. Older handheld detectors
are also used to detect hydrocarbon leaks. Close-range technologies are extremely useful to pinpoint
exactly where individual leaks are, both big and small, so they can be fixed.
Screening technologies can quickly monitor larger areas, typically at a detection limit greater than closerange technologies. This means that screening technologies are only able to detect larger sources.
Examples of screening technologies include instruments mounted on aircraft, drones, ground vehicles,
EPA, Greenhouse Gas Equivalencies Calculator (last updated Mar. 2022),
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator#results.
11
According to at least one report, there are over 100 distinct methane measurement technologies. See Highwood
Emission Management, Technical Report: Leak detection methods for natural gas gathering,
transmission, and distribution pipelines 20 (2022), https://highwoodemissions.com/wpcontent/uploads/2022/04/Highwood_Pipeline_Leak_Detection_2022.pdf.
10

4

and satellites, in addition to fixed monitors or measurement devices which continuously measure
methane concentrations to monitor for higher levels indicating an increase in emissions.
These innovative technologies can bring the cost of monitoring sites for emissions down and offer the
opportunity to find emitters faster, or perhaps much faster—especially for large super-emitters. In
proposed regulations, EPA and other regulators have required operators to use close-range technologies
such as OGI, which have long been proven to be cost-effective. Concurrently, EPA and other regulators
are also working with operators and technology providers to evaluate approaches for innovative
screening technologies to be used in alternative monitoring approaches that will further reduce
emissions from leaks and improper emissions. Leading states have recognized that frequent inspection
for emissions is the key to effective methane reduction. Colorado, which has years of experience in
reducing emissions with LDAR inspections, requires all new and modified sites to be inspected
monthly. 12 Some large existing sites are inspected monthly. Most operators in Colorado use optical gas
imaging, but other technologies (including advanced technologies approved by the State) are allowed.
New Mexico has very recently approved rules that require operators to regularly inspect all sites,
including wellpads with very low-producing wells. 13
Routine Flaring of Associated Gas and Intentional Venting
The oil and gas industry is currently venting and flaring huge amounts of associated natural gas from oil
wells. While there are many reasons that operators flare gas, the vast majority of gas flaring occurs
when operators do not have the infrastructure (such as gathering pipelines) in place to handle natural
gas at oil well sites. This scenario is referred to as routine flaring. Routine venting from oil wells—simply
dumping the gas produced along with the oil into the air—is even worse, because it releases all the
methane and other pollutants directly into the air. But routine flaring is also extremely harmful. In the
U.S., routine flaring wasted enough gas in 2019 to heat over 8.5 million homes. 14 Routine flaring is a
source of huge amounts of harmful pollution, including vast amounts of carbon dioxide equivalent to
driving 17 million gasoline-powered vehicles for a year. 15 Natural gas flares consistently malfunction or
fail to completely burn gas (or go out entirely), leading to huge amounts of methane emissions. A recent
study by Environmental Defense Fund found that in the Permian Basin region—which accounts for 46
percent of flaring in the U.S.—10 percent of flares were found to be malfunctioning and 5 percent were
completely unlit. 16 Finally, flares also produce large amounts of harmful pollutants such as black carbon
soot, which directly impacts the health of people in communities near oil production sites.
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Routine flaring has been recognized as wasteful for many years. Many oil producers avoid routine flaring
entirely by ensuring that they have adequate infrastructure in place to handle all the natural gas a well
will produce before the well is completed. However, other producers have track records of continuing to
flare large volumes of gas for long periods of time perpetuating the industry’s flaring problems. Taking
action to address this problem, leading states have now banned routine flaring entirely. New Mexico,
one of the states with high levels of flaring in the Permian Basin, banned routine flaring with new rules
in 2021. 17 Colorado enacted rules prohibiting routine flaring in 2020 18. New Mexico’s rules will also
require operators to ramp down other types of flaring (such as that done for maintenance activities)
over the next several years. 19
In the standards EPA proposed last year, venting from oil wells would be prohibited (a valuable measure
given the harm from venting), but routine flaring would not be prohibited if a wellsite did not have
adequate pipeline capacity to take away the gas from the wells at the site. This is an enormous
exception since this is the very reason most routine flaring occurs. If clear standards prohibiting routine
flaring are put in place, oil producers will invest in the capacity they need to get gas from wells to
market so flaring is not required. If those standards have loopholes, as is the case in EPA’s proposal,
operators will continue to wastefully and harmfully flare. EPA should follow the precedent set by New
Mexico and Colorado and prohibit oil producers from harmful and wasteful routine venting and flaring
of gas.
Outdated Equipment
Another large source of methane emissions comes from industry’s reliance on outdated equipment that
is designed to release gas into the air. Examples of such equipment are: tanks for storing crude oil and
hydrocarbons that are designed to release vapors as they evaporate into the air, rather than control
those emissions; automated equipment which uses pressurized natural gas to pump liquids or to open
and shut valves, releasing natural gas into the atmosphere every single time the equipment operates
(and often when not operating); and compressors with non-hermetic seals on moving parts that are
designed to vent harmful gas into the air.
These types of outdated equipment emit millions of tons of methane a year. In each case, technologies
exist today to greatly reduce or eliminate emissions from these types of equipment, and in fact
standards on the books today in leading states require the use of lower- or non-emitting equipment. For
example, both Colorado 20 and New Mexico 21 require operators to replace automated gas-driven valve
controllers with non-emitting equipment, such as valve controllers powered by electricity or
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compressed air. Colorado, 22 Pennsylvania, 23 and New Mexico 24 all have good standards in place for
storage tanks, ensuring that emissions from the tanks are controlled to a low level.
The standards proposed by EPA in 2021 address some types of outdated equipment (such as automated
valve controllers) very well, while the treatment of other types (such as liquids storage tanks) is
inadequate and far behind the standards in place for those types of equipment in leading states. CATF
has provided EPA with detailed comments about how EPA should improve those provisions. 25
Benefits of Nationwide Standards Based on Policies in Place in Leading States
Using a model of national methane emissions from the oil and gas inventory built by CATF that uses
EPA’s Greenhouse Gas Inventory and adjusts for emissions from super emitters as estimated by Alvarez
et al., 26 and using projections from the U.S. Energy Information Administration (EIA) to scale “potential
emissions,” CATF has projected methane emissions for future years assuming that specific regulatory
standards are put in place. The documented benefits of each standard are used to quantify the benefits
of the standard in the model. Based on this model, we see that nationwide EPA standards for methane
emissions from new, modified, and existing sources can reduce methane emissions from the industry by
65 percent.
i.

The Environmental Protection Agency Has the Ability to Regulate Methane Emissions from
the Oil and Natural Gas Sector

As Congress has recognized, the EPA has clear authority under section 111 of the Clean Air Act to
regulate methane for the oil and natural gas sector. 27 EPA first promulgated methane standards for new
and modified sources in 2016. 28 But there are currently no nationwide standards for most existing
sources: at present, sources that will account for about 60 percent of projected emissions in 2025 are
not subject to any nationwide standard. 29 Such standards are an essential component to have in place
for reliable reductions, as they are federally enforceable and would protect the health of people living
near oil and gas production sites.
In November 2021, EPA proposed updated standards for new and modified sources and emissions
guidelines for existing sources. 30 This proposal has several strong aspects, such as requiring operators to
eliminate emissions from all gas-driven automatic valve controllers. However, the standards proposed
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for other emissions sources are not as strong, and lag well behind the standards on the books and
implemented in leading states. Deep reductions in methane pollution from this industry are needed, so
EPA must strengthen the standards and guidelines it proposes in the upcoming supplemental proposal. 31
One key improvement EPA must make is to require frequent and regular LDAR inspections for all
sources, without exceptions, to reduce fugitive emissions by 80 to 90 percent. Additionally, EPA must
follow in the steps of New Mexico and Colorado and ban the wasteful practice of routine flaring. As
described in more detail above in section b, CATF has shown that those changes and others can reduce
the sector’s emissions by 65 percent in a cost-effective way.
ii. The House Has a Plan to Address Many of the Industry’s Methane Emissions.
An important complementary tool to the EPA source-specific standards is the Build Back Better Act’s
Methane Emissions Reduction Program (“MERP”), which would assess a charge on methane emissions
from the oil and natural gas sector. 32 In general, this program would establish a charge levied to
operators that would be assessed based on the methane emissions reported to EPA’s Greenhouse Gas
Reporting Program (GHGRP) if they are above a threshold established by the legislation. An operator
would calculate the natural gas production in each basin, the volume of methane it reported under the
GHGRP for that basin, and if the methane emissions were to exceed the threshold leak rate, the
operator would pay the charge on those emissions.
This program would incentivize larger operators to reduce emissions quickly and efficiently. If operators
emit at levels below the threshold level, they pay no fee. For oil and gas producers, the threshold level
of emissions is a level targeted by the Oil and Gas Methane Partnership, a group of leading producers.
Because there are many cost-effective ways to reduce emissions at costs below the amount of potential
fees, operators with emissions above the threshold level will rapidly do so. The fee level ($1500 per
metric ton of methane after full implementation of the legislation) is well below the societal damage
caused by emitting a metric ton of methane. 33
The MERP represents a valuable complement to the regulations EPA is developing. First, any reductions
required by EPA’s rules will reduce the fees operators will need to pay under the MERP. For some
operators, especially those who start with relatively low emissions given the amount of gas they
produce, the reductions required by the EPA rules will eliminate the MERP fee. But, given the long lead
time required for EPA’s rules to be implemented, the MERP’s more immediate applicability will
incentivize more rapid adoption of the established technologies available to operators.
Second, the MERP’s emissions-based fee will incentivize ongoing efforts for mitigation beyond that
achieved by the EPA standards. The EPA standards that we advocate for would not eliminate methane
emissions from the oil and gas sector—opportunities will still exist for further reductions. The MERP will
focus efforts on finding innovative ways to further reduce emissions. This will also help drive further
innovation and growth in the methane emissions reduction industry.
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Notably, only operators emitting above the GHGRP reporting threshold (25,000 metric tons per year of
CO2 equivalent) would need to pay any fees under the MERP; smaller operators would be entirely
exempt.
[2] Implementing these solutions will provide welcome and much-needed benefits to communities and
populations around oil and natural gas development.
Strengthening and finalizing EPA’s methane standards and emission guidelines and passing the MERP
provisions of the Build Back Better Act will provide important climate benefits, improve the health of
communities and workers around oil and natural gas development, and add jobs. It’s a win-win-win.
Climate Benefits
Beyond the impacts that rapidly reducing methane has on decelerating the warming rate, methane
reductions provide significant value to society. Under the current EPA regulations and state policies in
place, 34 CATF estimates that the oil and natural gas industry would emit 11.8 million metric tons of
methane in 2025. Thus, by reducing methane emissions by 65 percent, after adjusting for the actual
emissions from super emitters, would prevent over 7.8 million metric tons of methane emissions. 35
Using the Interagency Working Group’s social cost of methane, 36 these reductions would save society
over $13 billion annually by 2025.
Health Benefits
Methane emissions from oil and gas production have serious negative impacts on public health. Using
publicly available data, research from Earthworks and the Fractracker Alliance indicates that over 17
million people live within a half-mile of oil and gas production, of whom nearly 6 million are people of
color. Furthermore, 3.1 million children attend the more than 12,000 schools located within half a mile
of oil and gas production. 37
Methane contributes to the formation of ground-level ozone, or smog, by reacting with sunlight in a
photochemical reaction in the lower atmosphere. Other air pollutants are also co-emitted when
methane is leaked or vented. These co-emitted pollutants include volatile organic compounds (VOCs),
which are also smog-forming, as well as a variety of toxic hazardous air pollutants (HAPs). The oil and gas
industry emitted 2,504 kt of ozone smog-forming volatile organic compounds (VOCs) in 2017. 38
Methane, VOC, and HAP emissions from the oil and gas industry are typically emitted as a mixture. This
means that technological solutions which reduce methane emissions will also significantly reduce
emissions of VOCs and HAPs, providing critical public health benefits to vulnerable communities. A 65
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percent reduction of methane emissions in line with what CATF has shown is possible by a nationwide
implementation of solutions on the books in leading states right now would prevent 2.3 million tons of
VOCs and 165,000 tons of HAPs from being emitted each year.
Reducing methane and VOC emissions will directly reduce the health risks associated with ground-level
ozone. Epidemiologically derived research suggests that methane-induced changes in ground-level
ozone levels can impact air quality, human health, and even agricultural productivity. 39 Reducing
methane emissions can therefore change ground-level ozone levels in ways that provide significant
value to society, including reduced risks of adverse health impacts.
Scientific research has firmly established that exposure to ground-level ozone smog harms human
health. Such harms include asthma, decreased lung function among healthy adults, increases in
respiratory-related hospital admissions and emergency room visits, and premature death. 40 Long-term
exposure can be particularly severe: EPA has found that there is “likely to be a causal relationship
between long-term exposure to [ozone] and respiratory effects.” 41
For vulnerable populations, exposure to ground-level ozone can be particularly harmful. Many studies
have demonstrated that children with asthma lose some lung function and face worsened respiratory
symptoms when exposed to ozone pollution. 42 Moreover, people with respiratory diseases or asthma,
older adults, and people who are active outdoors (including outdoor workers) can face adverse
respiratory effects. 43 In total, ozone smog attributable to oil and gas contributes to more than 750,000
summertime asthma attacks in children every year, children miss 500,000 days of school each year, and
adults take approximately 1.5 million personal days when they are forced to rest or reduce activity due
to high smog levels. 44
Long-term exposure to HAPs can be life-altering for communities living near oil and gas operations. One
such HAP emitted in large amounts, benzene, is a “known human carcinogen (causing leukemia) by all
routes of exposure and . . . that exposure is associated with additional health effects, including genetic
changes in both humans and animals” 45 that is naturally present in underground oil and natural gas.
Chronic inhalation of benzene is also associated with noncancer health effects like the arrested
development of blood cells, anemia, leukopenia, thrombocytopenia, and aplastic anemia. 46 When
natural gas leaks or is otherwise emitted in the production segment, benzene is often present in the
emitted gas. EPA has also documented the harmful effects of other specific toxic air pollutants emitted
from oil and natural gas operations, including toluene, carbonyl sulfide, ethylbenzene, mixed xylenes, nhexane, and other air toxics. 47 In total, 234 counties in 20 states face cancer risk, due to oil and gas air
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pollution, that exceeds the EPA’s one-in-a-million threshold, placing approximately 14 million people at
risk. Some of the areas with the greatest health risk are found in New Mexico, West Virginia, Colorado,
Texas, Louisiana, and North Dakota. 48
Taking action to reduce methane emissions from the oil and natural gas industry will thus provide
additional health benefits by reducing the risks of adverse health impacts associated with smog-forming
pollution (VOCs and methane) as well as benzene and other toxic air pollution.
Employment Benefits
Implementing strong methane standards would result in a significant number of U.S.-based
manufacturing jobs from upfront capital investments, as well as ongoing maintenance, repair, and
inspections jobs. According to a forthcoming report, the CATF 65 Percent Plan will result in nearly 64,000
direct jobs, compared to just over 27,000 direct jobs for the EPA proposal. In both cases, indirect and
induced jobs are also significant: indirect jobs reflect inter-industry purchases and arise from firms
purchasing inputs from their suppliers, while induced jobs result from wages paid to workers, who may
spend these wages on consumer electronics, clothing, etc. Overall, the CATF 65 Percent Plan results in
nearly 220,000 total jobs compared to 92,000 for the EPA proposal, a difference of 120,000 jobs.
There are several reasons why the jobs created by oil and gas methane standards will be good-quality
jobs, which add value both for the workers themselves and for their communities.
Technologies exist which will help companies to comply with regulations, but firms will have to ramp up
production of equipment in order to meet demand that will be driven by compliance with the standards.
Such equipment includes optical gas imaging cameras, air compressors, electric pumps and actuators,
solar panels and batteries, and vapor recovery units. In at least one important case—the manufacture of
optical gas imaging cameras—CATF has information indicating that 70 percent of the manufacturing will
take place domestically in the U.S. 49
Globalization has undoubtedly had an impact on the American labor market through practices such as
offshoring and outsourcing. However, the many jobs generated by standards would be inherently nonoffshorable. Many of the jobs required entail the installation of equipment, ongoing maintenance, and
leak inspections and repairs, all of which require U.S.-based workers.
Many of the jobs, particularly those involving installation, maintenance, and inspections at well sites and
compressor stations, are likely to be filled by employees with oil and gas industry experience, using
transferable skills and experience.
Some degree of upfront jobs is associated with initial capital investment in equipment. But most of the
other jobs are ongoing, not time-limited jobs. These are jobs that provide stability to both the workers
themselves and the communities in which they live.
Finally, we estimate that at least 10 percent of the jobs will be union jobs. There are unionization rates
well above 10 percent in many of the top job categories that we identify.

48
49

CATF, Fossil Fumes (forthcoming report update).
Based on CATF conversations with OGI camera manufacturers.
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Impact of regulations on industry
Strong standards for methane emissions from the oil and gas industry will lead to climate, public health,
and economic benefits, and they will achieve these benefits with minimal negative impact on the industry
and its workforce.
CATF analyzed data on oil and gas well drilling in several U.S. states and conclude that strong methane
standards have not impacted activity in the oil and gas industries. As shown in the figure below, while the
number of drilling rigs in each state changes over time, the number of rigs follows the price of oil, not
whether the state has passed protective methane rules. Colorado has strong methane pollution standards
in place (while Oklahoma and North Dakota do not), but changes in Colorado’s rig count are consistent
with those in the other two states and shows no decrease as a result of the state’s methane standards.
Rig counts in all three states decreased substantially in late 2014, early 2015, and early 2020 due to a
substantial decrease in oil prices. This indicates that methane regulations do not have a demonstrable
effect on the level of drilling activity.
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