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Introduction:
Why Methane Matters

R

educing the risk of catastrophic climate change will require substantial, near-term reductions in greenhouse
gas emissions. A major source of such emissions in the United States is domestic oil and natural gas
production, which has dramatically expanded over the past decade, transforming the national energy
landscape. The oil and natural gas sector is the nation’s largest industrial emitter of methane: this primary component
of natural gas is a potent climate pollutant up to 86 times more powerful than carbon dioxide on a 20-year timeframe.1
Currently the United States loses at least 1 to 3 percent of its total natural gas production each year when methane
is leaked or vented to the atmosphere during the production, processing, transmission, storage, and distribution of
natural gas and oil.2 This is a waste of a valuable resource, as well as a source of greenhouse gas pollution. Curbing
methane pollution is critical to meeting the nation’s climate protection targets, as well as the Administration’s new
agreement with China, which commits the United States to reducing its total greenhouse gas emissions 26 to 28
percent below 2005 levels by 2025.3
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The U.S. Environmental Protection Agency’s (EPA) proposed Clean Power Plan is expected to result in increased use
of natural gas, as combined cycle gas power plants will likely replace coal-fired power plants in some states. Reducing
methane emissions from the oil and natural gas sector would further increase the climate benefits of switching from
coal to natural gas.
Recent studies show that EPA can reduce methane pollution from the oil and gas industry by nearly 50 percent,
using available, low-cost measures. Because of the commercial value of the natural gas that can be conserved, many
of these measures pay for themselves by redirecting natural gas back to productive use as a fuel source for electricity
and heating. And even without the resale value of natural gas, these measures can still be cost-benefit justified due
to the social cost of methane emissions,4 as well as the health benefits of reduced smog and hazardous air pollutants,
which are co-emitted with methane during oil and natural gas production.
This policy brief provides an overview of the science of methane, oil and gas sector methane emissions, the history
of federal action, available methane emission reduction opportunities, and potential regulatory pathways to secure
methane reductions under the Clean Air Act. Because methane is so potent in the near-term, federal regulation to
curb its release can reduce imminent climate effects and lower the overall cost of climate mitigation.

The Science of Methane

M

ethane is the main component of natural gas.5 The energy released by the combustion of methane, as
natural gas, is used to generate electric power, to heat homes and commercial buildings, and to power
vehicles. Natural gas has been explored as a potential “bridge fuel” during the transition to a decarbonized
energy system because it emits half as much carbon dioxide during combustion as coal.6
However, when methane escapes into the atmosphere unburned during the oil and natural gas production and
distribution process, it is extremely efficient at trapping heat: its global warming potential is up to 86 times greater
than carbon dioxide in the first 20 years after release, and 34 times more powerful on a 100 year timeframe.7 Global
warming potential (GWP) is an estimate of how much a greenhouse gas affects climate change over a period of time
relative to carbon dioxide, which has a GWP value of 1.8
Due to its potency, and because methane survives in the atmosphere for only 8-12 years (compared to more than a
century for carbon dioxide), it is known as a “short-lived climate forcing pollutant.”9 Climate scientists have concluded
that cutting methane emissions in the near term could slow the rate of global temperature rise over the next several
decades, especially when combined with rigorous carbon dioxide mitigation.10 Sharp methane reductions could also
delay imminent climate effects in the earth’s most vulnerable regions, such as the Arctic.11
Over the last 250 years, the concentration of methane in the atmosphere increased by 151 percent.12 Methane
currently accounts for about 9 percent of total U.S. greenhouse gas emissions.13 Methane also contributes directly to
the formation of ozone—another source of global warming and impaired air quality.14
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Methane Emissions from
the Oil and Natural Gas Sector

T

he oil and natural gas sector is the largest industrial source of methane in the United States.15 It releases
approximately 7.7 million metric tons of unburned methane each year—enough natural gas to heat 6.5
million U.S. homes.16

Due to hydraulic fracturing technology, natural gas production in the United States has increased 33 percent since
2006, and crude oil production has increased nearly 50 percent since 2008.17 In 2012, natural gas accounted for
about 25 percent of electricity production in the United States.18 This market share is projected to grow over the next
decade as industry continues to exploit natural gas deposits through the use of hydraulic fracturing, and regulations
such as EPA’s Clean Power Plan support the replacement of some coal-fired power plants with natural gas-fired
power plants.19
Methane escapes into the atmosphere as “fugitive emissions” during the oil and gas production process due to leaks,
as well as venting and flaring.20 These methane emissions occur at all stages of the oil and gas production process,
including production, processing, transmission, storage, and distribution.
Methane is released during oil production because some geological formations of oil also contain methane, which
escapes during drilling and extraction. Petroleum systems account for about 19 percent of total natural gas and oil
sector methane emissions; the production segment, alone, accounts for 98 percent of oil sector methane emissions.21
Methane emissions from natural gas systems account for 81 percent of total oil and gas sector emissions; these
emissions are more broadly distributed throughout the natural gas production lifecycle.22

Sources of Fugitive and Vented Methane Emissions
in the Oil and Natural Gas Sector23
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Studies show that between 1 and 3 percent of
the nation’s natural gas production ends up as
methane emissions leaked or vented into the
atmosphere. Reported methane emission rates
vary due to different testing methods and variable
and uncertain rates of gas and oil production,
among other factors. According to its national
inventory of greenhouse gas emissions, EPA
estimates methane leakage from the natural gas
sector to be about 1.5 percent.24 Recent studies
published in Science and Proceedings of the
National Academy of Sciences show that natural
gas sector methane emissions may exceed EPA’s
estimate.25 Other studies are consistent with
EPA’s estimates.26
The range in fugitive methane emission estimates
underscores the need for stronger methane
standards while EPA continues to collect more
accurate data. A number of studies calculate the
climate benefits of switching from coal to natural
gas combined cycle power plants at a range
of methane leakage rates.27 Additional studies
justify the use of natural gas as a temporary
bridge fuel as we shift towards more renewable
energy and low-carbon energy sources.28

Federal Action
on Oil and Gas
Sector Methane
Emissions, To-Date

I

n 2012, EPA finalized New Source
Performance Standard (NSPS) for volatile
organic compounds (VOCs) and National
Emissions Standards for Hazardous Air
Pollutants (NESHAPs) for the oil and natural
gas sector.34 Volatile organic compounds are

How Methane Emissions are Calculated
The Bottom-Up Approach
EPA calculates the total oil and natural gas sector
methane emissions reported in its annual Greenhouse
Gas Inventory using a “bottom-up” approach, which
estimates the emissions for a piece of equipment or
process as the product of:
(i) an agency-established emissions factor,
developed from sample sources in the field; and
(ii) the number of times this activity is repeated
each year.29
This is done for many different activities in the oil and
natural gas sector, and the results are tallied to provide
an estimate of national emissions.
The Top-Down Approach
“Top-down” studies involve measuring methane
concentrations in the air above a defined region or basin
and analyzing these in conjunction with wind patterns
and other variables to estimate the leakage originating
from the natural gas and oil system.30
Top-down studies typically find higher emission
rates than bottom-up studies. For example, satellite
observations of large oil and gas basins in East Texas
and North Dakota found 9 to 10 percent methane
leakage rates in those basins.31 Another top-down study
found that up to 4 percent of the methane produced at
a field near Denver was escaping into the atmosphere.32
These basin-specific studies may not be representative
of all regions or well sites in the United States. In
addition, because they rely on air measurements, topdown studies may attribute some methane emissions
to the oil and gas sector that actually come from
other sources. Reconciling the differences between
top-down and bottom-up methods will improve our
understanding of methane emissions from the natural
gas and oil supply chain.33
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chemicals that contribute to ground-level ozone and smog. Because VOCs and methane are often emitted together
during natural gas and oil production, methane reduction is a co-benefit of the 2012 regulations.
The New Source Performance Standards for VOCs require operators of new or modified hydraulically fractured
natural gas wells to use a procedure known as a “reduced emission completion,” or “green completion,” to capture the
natural gas that initially escapes upon well completion. This gas contains VOCs, as well as methane. This rule applies
only to new and re-stimulated natural gas wells, and not to oil wells. The 2012 rules also require new or modified
processing plants, compressors, and pneumatic devices to reduce VOC emissions; however, they do not regulate
existing equipment.35 When fully implemented
in 2015, these rules are expected to reduce 0.9
Flaring, Venting, and Green Completions
to 1.5 million metric tons of methane per year,
as a co-benefit.36
When a natural gas or oil well is first developed (a stage
known as “well completion”) some amount of methane
In its 2013 Climate Action Plan, the Obama
escapes to the surface, where it is either vented into
Administration committed to developing
the air, flared (burned off), or captured in a closedan interagency strategy to limit methane
loop process called green completion. Both flaring and
emissions from the oil and gas sector.43 Fulfilling
venting release carbon dioxide, methane, and VOCs
this commitment, on March 28, 2014, the
into the atmosphere. Methane is commonly vented or
Administration issued its “Strategy for Reducing
flared during oil well completions, especially in regions
Methane Emissions,” which outlined actions to
that lack natural gas gathering pipeline infrastructure.37
help meet its goal of reducing U.S. greenhouse
When safe, flaring is preferable to direct venting
because it burns methane, emitting carbon dioxide as
a byproduct of combustion, instead of more potent
methane. Compared to venting, flaring also releases
fewer VOCs and hazardous air pollutants.38 However,
no flare is 100 percent efficient: some unburned
methane and VOCs still escape into the atmosphere,
along with carbon dioxide, nitrogen oxides, and carbon
monoxide.39
In a green completion, a closed-loop system captures
and separates methane and VOCs from the gas and
used hydraulic fracturing fluid (“flowback”) that comes
back up from the well. The gas is then routed to a tank
for separation, enabling the sale or use of methane
that would otherwise be released to the atmosphere.40
Green completions can reduce methane and VOC
emissions from oil and gas wells by up to 98 percent.41
Green completions also present an opportunity for
cost savings, as they process and bring natural gas to
market.42
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gas emissions by 17 percent below 2005 levels
by 2020.44
On April 15, 2014, EPA released five technical
white papers discussing major sources of
methane emissions in the oil and gas sector,
identifying techniques for mitigating those
emissions, and soliciting expert review and
comment.45 If EPA decides to develop methane
regulations for the oil and gas sector, it has
indicated that it will complete those regulations
by the end of 2016.46
On November 25, 2014, EPA signed two actions
to increase the reliability and scope of oil and
gas companies’ annual methane emission
disclosures to EPA’s Greenhouse Gas Reporting
Program.47 In the first action, EPA finalized a
rule eliminating certain monitoring methods
for oil and gas sources which had allowed the
use of unreliable reporting methods to calculate
emissions. The second action proposed methane
reporting requirements for additional emissions
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sources in the oil and gas sector, including gathering and boosting equipment, completions at oil wells, and certain
transmission sources.48
Through the Natural Gas STAR program, EPA will also continue to work with the industry to expand voluntary
efforts to reduce methane emissions.49 Natural Gas STAR partners currently share information on methane emission
reduction technologies and practices through submission of annual progress reports.50 In addition to EPA actions,
the federal Bureau of Land Management is also expected to propose updated standards to reduce venting and flaring
from oil and gas production on federal lands.51

Available Methane Reduction Opportunities

A

vailable, low-cost technologies and practices can be deployed throughout the oil and natural gas lifecycle to
capture methane currently lost due to leaks, venting, and flaring. Because methane is the primary component
of natural gas, it can be sold for end use—capturing value while reducing climate-forcing pollution.

Recent studies show that substantial reductions in methane and volatile organic compounds (VOCs) are achievable
at low or zero cost (assuming the captured gas is sold), using available technology:
•

A 2014 report by ICF International found that a 40 percent reduction in fugitive methane releases and 44 percent
reductions in VOCs and hazardous air pollutants could be attained at a cost of one cent per thousand cubic feet
(mcf) of natural gas.52 Ninety percent of the reductions achievable were described in EPA’s five technical papers
released this spring;
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•

A 2014 report issued by Clean Air Taskforce, Natural Resources Defense Council, and Sierra Club found that
fugitive methane can be reduced by 42 to 48 percent using available methods at an annual cost equal to 1.5
percent of the industry’s annual revenue;53

•

A 2013 report by the World Resources Institute found that three methane capture and avoidance technologies
(plunger lifts, low-bleed pneumatic devices, and leak detection and repair systems) could cut methane emissions
across the natural gas system by 30 percent;54 and

•

A 2012 report by the Natural Resources Defense Council identified ten commercially available, low-cost ways for
operators to capture methane that would otherwise be leaked or vented from oil and gas production, processing,
and transportation systems.55 Many of these technologies pay for themselves or turn a profit in one to two years,
due to the resale value of the captured gas.

As the above reports describe in more detail, many control technologies and techniques to reduce methane leakage
from the oil and gas industry have been amply demonstrated. The voluntary participants in EPA’s Natural Gas STAR
program have also shared information on methane emission reduction technologies and practices, and their revenuegenerating potential at different natural gas prices and timelines.56 Available control measures include:
Leak detection and repair (“LDAR”)
• Process: Infrared cameras and other advanced equipment is used to detect and repair methane leaks from wellpads, processing plants, compressor stations, and distribution facilities.
• Reduction capacity: Approximately 1.70-1.80 million metric tons of methane per year.57
• Economics: Using a gas price of $4/mcf, these measures are usually profitable, due to the value of the gas conserved
by finding and fixing leaks.58
Green completions for oil wells
• Process: Closed-loop systems capture liquids and gases coming out of the well during the initial “completion”
stage of production, then route fluids and gases to a tank for separation to enable the sale or reuse of gas.
• Reduction capacity: Approximately 0.26-0.50 million metric tons of methane per year.59
• Economics: Green completions cost between $8,700 and $33,000 per well, and can generate between $28,000
and $90,000 per year, per well, in captured natural gas revenue.60
Minimizing well venting during liquids unloading
• Process: Water from underground formations can accumulate in oil and gas wells, slowing production. Instead
of “blowing down” such wells by opening them to the atmosphere—a process that vents large amounts of
methane—automated plunger lifts can efficiently lift liquids out of the well, reducing vented emissions during
liquids unloading by up to 90 percent.61
• Reduction capacity: Approximately 0.12 million metric tons of methane per year.62
• Economics: Installing automated plunger systems costs between $7,000 and $15,000 per well, and can return up
to three times that investment within the first year, when accounting for the resale value of the captured gas.63
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Low-bleed/no-bleed pneumatic equipment
• Process: Gas-driven pneumatic equipment is used to operate pumps, regulate gas flow and pressure, and control
valves throughout the natural gas production, processing, and distribution lifecycle. Replacing high-bleed
pneumatic equipment, which is designed to continuously vent methane, with low-bleed or no-bleed devices, can
sharply reduce methane emissions from pneumatic equipment.64
• Reduction capacity: Approximately 0.72-0.87 million metric tons of methane per year.65
• Economics: Based on projected gas capture and natural gas resale values, low-bleed devices, which cost about
$3,000 per replacement, can generate a modest profit within one year, and no-bleed devices within two years.66
Dry seal systems and compressors
• Process: Fugitive emissions from new and existing reciprocal and centrifugal natural gas compressors, which are
used to pressurize gas, are projected to reach over 1 million metric tons of methane in 2018 in the absence of
additional regulation.67 Better maintenance practices, as well as the use of dry-seal or wet-seal degassing systems,
can be used to reduce emissions from compressors.68
• Reduction capacity: Replacing older compressors can reduce methane pollution by approximately 0.48 million
metric tons of per year.69
• Economics: Dry-seal or wet-seal degassing systems can pay for themselves or generate a profit within one to three
years, depending on the actual equipment cost and amount of gas captured.70

Why Companies Leak, Vent, and Flare Valuable Methane
Any amount of methane lost to the atmosphere is
natural gas that is not sold for consumption, resulting
in loss of revenue and waste of non-renewable fossil
fuel.71 While methane’s commercial value should
motivate companies to address some of these issues
on their own, many operators will not achieve an ideal
level of leak prevention in the absence of regulation,
because fugitive methane is an externality.

In states like North Dakota, short-term lease
agreements with landowners or mineral rights
owners have also caused companies to drill and
fracture oil wells before natural gas gathering
lines are available. The U.S. Energy Information
Administration estimated that about 30 percent
of North Dakota’s natural gas production in 2014
was vented or flared, due to insufficient natural gas
pipeline capacity and processing facilities.75

There are more than 500,000 producing natural gas
wells and 536,000 producing oil wells in the United
States.72 The start-up costs of buying and installing
leak detection, repair, and prevention equipment
can deter companies from addressing leaks at their
wells.73 In some cases, site-specific factors, such as
low flow rates or low gas pressure make methane
emission control more challenging or unprofitable.
Moreover, there is some uncertainty with respect
to the payback period and profit margin of these
investments. Low natural gas prices can also reduce
the incentive for operators to make the investments
needed to capture marketable natural gas.74

Regulations can help change the economic incentives
and infrastructure issues that lead to excess leakage,
venting, and flaring. The optimal amount of
methane control should ideally be calibrated to the
social cost of methane—the cost that an additional
unit of methane emissions is projected to impose on
society.76 While voluntary programs have achieved
limited success in controlling methane emissions,
federal regulation is necessary to secure greater
industry-wide emission reductions.
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Regulatory Pathways for
Reducing Methane Emissions

E

PA has authority under the Clean Air Act to develop methane regulations for the oil and gas sector. By
setting methane emissions standards under Section 111 of the Clean Air Act, EPA could significantly
reduce methane emissions through low-cost technology requirements. Other regulatory options include
the issuance of Control Techniques Guidelines for ozone under Section 182 of the Act, which would indirectly curb
some methane emissions, as well as the expanded use of voluntary measures.
In addition, the Bureau of Land Management has authority to issue methane standards for the oil and gas operations
on federal lands, and is required to minimize waste pursuant to the Mineral Leasing Act.77 The Bureau of Land
Management has stated that it may propose new rules for methane and VOC emissions from oil and gas operations
on federal lands, or adopt existing federal or state rules as industry best practices.78
Methane’s interstate and international climate impacts make it particularly well suited to federal regulation. An
individual state will experience only a small fraction of the harm associated with its methane emissions, creating an
incentive to under-regulate methane-producing activities, such as hydraulic fracturing.
Because EPA has indicated that it is considering regulation pursuant to Clean Air Act Sections 111 or 182 in the nearterm, we focus on these approaches below.

Regulating Methane Under Clean Air Act Section 111
Clean Air Act Section 111 authorizes EPA to establish pollution control regulations, known as ‘‘New Source
Performance Standards,’’ for new or modified stationary sources of air pollution.79 EPA promulgates standards of
performance for categories of sources that the Administrator believes “caus[e], or contribut[e] significantly to, air
pollution which may reasonably be anticipated to endanger public health or welfare.”80 EPA has already made an
endangerment finding for methane, and has identified the oil and gas industry as the “single largest contributor to
United States anthropogenic methane emissions.”81
The New Source Performance Standards must “reflect the degree of emission limitation achievable through the
application of the best system of emission reduction which . . . the Administrator determines has been adequately
demonstrated.”82 In making this determination, the Administrator “tak[es] into account the cost of achieving
such reduction and any non-air quality health and environmental impact and energy requirements.”83 When EPA
establishes New Source Performance Standards for certain pollutants from new or modified sources in a source
category, EPA is also required, under Section 111(d)(1), to prescribe regulations for states to submit plans regulating
existing sources in that source category.84
When EPA revised its New Source Performance Standards for the oil and gas sector in 2012 to control VOCs, it did
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not directly regulate methane, citing substantial methane reductions as a co-benefit of its VOC regulations, as well as
the need to collect more data through its recently established Greenhouse Gas Reporting Program.85 EPA now has
three years of Greenhouse Gas Reporting Program data, five technical white papers, and numerous peer-reviewed
studies detailing sources and control techniques for methane emissions from the oil and gas sector.
Regulatory Design—New and Modified Sources
EPA can achieve substantial methane reductions by setting technology-based emission standards under Sections
111(b) and (d) of the Clean Air Act. EPA would likely set a methane emissions performance standard based on
reduction levels achievable through the use of the mitigation techniques addressed in the agency’s white papers.
In line with the research described above, EPA’s technology-based emission standards should cover all significant
sources of emissions and all segments of the oil and natural gas supply chain: production, processing, storage,
transportation, and distribution.
EPA’s suite of technical papers, as well as recent peer-reviewed studies, describe a plethora of technologicallyavailable, low-cost methane reduction opportunities for wells, compressors, storage tanks, and pneumatic devices,
among other components. Performance standards should ideally be calibrated to the social cost of methane—the
cost that an additional unit of methane emissions is projected to impose on society. This would ensure that the oil
and natural gas sector performs all abatement that is cost-benefit justified.
EPA can also look to existing state regulations as models for direct methane regulation, and to show that costeffective control techniques exist. For example, Colorado has rules covering existing methane and VOC emission
sources including wells, pneumatic devices, and storage tanks.86 Colorado requires the use of green completions and
low-bleed pneumatic controllers for oil and natural gas wells statewide, as well as “best management practices” to
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minimize emissions during liquids unloading.87 Wyoming’s VOC regulations require green completions for all new
oil and gas wells, and the state recently issued draft regulations addressing other sources of VOCs from new and
existing oil and natural gas wells in ozone nonattainment areas.88 Other states, such as North Dakota and Texas, have
less stringent regulations.
The Regulatory Process—Existing Sources
Once EPA sets New Source Performance Standards under Section 111(b), it would initiate the 111(d) regulatory
process by issuing a set of “emission guidelines” containing its findings regarding: (1) the best system of emission
reduction that has been adequately demonstrated, (2) the degree of reduction achievable under such a system, and
(3) the time necessary to achieve that reduction.89 States would then be required to design individual implementation
plans that are consistent with EPA’s guidance.90
A state need not adopt the particular system of reduction identified by EPA in its emission guidelines so long as the
state’s own approach will achieve an equivalent or superior level of abatement.91 EPA’s guidelines and the corresponding
state implementing standards should cover methane emissions from all significant sources of emissions, from all
segments of the natural gas supply chain. States may also be able to use market-based systems, including trading or
carbon taxes, to regulate methane emissions from the oil and gas sector, pursuant to Section 111.92
EPA would review each state’s implementation plan to ensure its compliance with the guidelines.93 If a state fails to
submit a “satisfactory” plan, EPA may design and enforce a federal plan for the subject sources in that jurisdiction.94
Benefits of Regulating Methane Under Section 111
There are numerous benefits to regulating methane directly pursuant to Clean Air Act Sections 111(b) and 111(d).
First, this regulatory pathway would apply federal methane standards to existing sources, which account for the
majority of emissions from the sector. Nearly 90 percent of projected 2018 emissions will come from oil and natural
gas infrastructure that existed in 2011—sources not regulated by EPA’s 2012 VOC regulations.95
Second, Clean Air Act Section 111 enables EPA to set methane emission limits for segments downstream from
the production well, where 50 to 60 percent of emissions occur,96 and imposes no geographic restrictions, unlike
Section 182. This would enable EPA to control methane emissions from the processing, storage, and distribution
segments by requiring, for example, the use of techniques or technology that can eliminate the need for methane
venting during routine pipeline maintenance.97 Because the VOC content of natural gas is low at the distribution
stage, VOC-specific regulations would likely not address these emissions.98
Third, regulating pursuant to Section 111 would provide states with flexibility to use market-based approaches to
reducing methane emissions, such as trading or carbon taxes, if they so choose.99
Finally, regulating methane directly will reduce substantially more methane emissions than regulating it indirectly,
using Section 182. Mitigation measures using available technologies can reduce methane pollution from oil and
natural gas operations by 3.2 to 3.7 million metric tons per year, or 42 percent to 48 percent of the sector’s estimated
total methane emissions.100 Section 111 methane standards would reduce methane pollution from the oil and gas
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sector by up to 10 times as much as the alternative VOC pathway. Due to their broader scope, Section 111 standards
would also reduce smog-forming VOC pollution three to four times more than VOC emission standards, alone.101

Regulating Methane Under Clean Air Act Section 182
The Obama Administration’s Methane Strategy states that EPA will also consider issuing Control Techniques
Guidelines pursuant to Clean Air Act Section 182 to reduce methane emissions. Whereas Section 111 would target
methane directly, Section 182 would directly regulate volatile organic compounds (VOCs), reducing methane as a
co-benefit.
Section 182(b)(2)(A) requires states with ozone nonattainment areas to revise their state implementation plans
to require ‘‘reasonable available control technology’’ for volatile organic compound sources located in those
nonattainment areas.102 Ozone nonattainment areas are those parts of the country where air pollution levels exceed
the Clean Air Act’s national ambient air quality standards for ozone.103
Only about 15 percent of all oil and gas wells are located in ozone non-attainment areas, restricting the utility
of Section 182 in reducing methane. For example, petroleum producers in Los Angeles would be regulated, but
hydraulic fracturing operations in the Bakken Shale region of North Dakota and Montana would not be.104 Further,
while volatile organic compounds and methane are often emitted together, some components of the supply chain
emit them in very different amounts, leaving significant sources of methane unregulated in a Section 182-only
regime.105 For these reasons, this pathway would reduce far less methane than regulating methane directly, through
Sections 111(b) and 111(d).

Regulating Methane Using Voluntary Measures
Finally, EPA could also take additional actions to reduce methane emissions through Natural Gas STAR and
other voluntary programs. For example, EPA could encourage voluntary action by maintaining a clearinghouse
for technologies and practices that reduce all types of air emissions from the oil and natural gas sector, with more
detailed information on the costs and benefits of these measures. However, given the continued growth projected
for the natural gas and oil sector, differing state regulations, and disparate operator-level incentives, sharply reducing
methane emissions will require federal regulation and robust enforcement.
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Conclusion

R

educing methane emissions from the nation’s growing oil and natural sector is critical to curbing global
warming. Methane is up to 86 times more potent than carbon dioxide within the first two decades of
its release. Without comprehensive federal regulation to reduce these emissions, the concentration of
methane in the atmosphere will continue to rise, increasing the likelihood of catastrophic climate change.
Federal regulation under Clean Air Act Section 111 can reduce methane emissions by up to 50 percent, using
available technologies and practices. Many of these measures can pay for themselves, by capturing and selling the
methane that would otherwise be leaked into the atmosphere.

13

Endnotes
1

2

3

4

IPCC Working Group I, Fifth Assessment
Report, Climate Change 2013: The Physical
Science Basis, Chapter 8: Anthropogenic
and Natural Radiative Forcing (2014) at 714
(Table 8.7), available at https://www.ipcc.ch/pdf/
assessment-report/ar5/wg1/WG1AR5_Chapter08_
FINAL.pdf. The Intergovernmental Panel on Climate
Change (IPCC) uses standard 20-year and 100-year
time horizons when calculating global warming potential. Methane initially has a large climate effect, but
over longer time periods, its effect lessens, as the gas
undergoes chemical reactions in the atmosphere.

age from increased flood risk, and changes in energy
system costs, such as reduced costs for heating and increased costs for air conditioning. It is typically used
to assess the avoided damages as a result of regulatory
actions (i.e., benefits of rulemakings that have an incremental impact on cumulative global greenhouse
emissions).

See U.S. EPA, Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990 – 2012 (April 15, 2014),
available at http://www.epa.gov/climatechange/
Downloads/ghgemissions/US-GHG-Inventory2014-Main-Text.pdf [hereinafter “EPA Greenhouse Gas Inventory 2014”]; see also Brandt, et
al., Methane Leaks from North American Natural Gas
Systems, Science, Vol. 343, No. 6172 (2014) (revised October 2, 2014), available at http://www.sciencemag.org/content/343/6172/733.full; Brandt,
et al., Supplementary Materials for Methane Leaks from
North American Natural Gas Systems, Science, Vol.
343, No. 6172 (2014) (revised October 2, 2014),
available at http://www.sciencemag.org/content/
suppl/2014/02/12/343.6172.733.DC1/1247045.
Brandt.SM.revision2.pdf.
U.S. White House, U.S.-China Joint Announcement on Climate Change (November 12, 2014),
available at http://www.whitehouse.gov/the-pressoffice/2014/11/11/us-china-joint-announcementclimate-change.
The social cost of methane, like the social cost of carbon, is a metric that estimates the monetary value of
impacts associated with marginal changes in methane
emissions in a given year. It includes a range of anticipated climate impacts, such as net changes in agricultural productivity and human health, property dam-
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Natural gas is composed of approximately 80 percent
methane, and may also contain ethane, propane, butane, nitrogen, oxygen, carbon dioxide, sulfur, and
water. The composition of natural gas extracted from
producing wells depends on the type, depth, and location of the underground deposit and the geology of
the area. Oil and natural gas are often found together
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