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The Methane Strategy announced by the Obama Administration in March as part of its

Climate Action Plan calls for the reduction of methane emissions in key sectors, including

the oil and gas industry. In April, five technical white papers were released discussing pos-

sible remediation measures for the industry. The authors discuss the possibility that the ad-

ministration will seek to regulate methane emissions from the oil and gas sector despite

years of voluntary federal-industry and international partnerships that have reduced U.S.

methane emissions by 11 percent since 1990. Possible avenues of regulation under Clean

Air Act Sections 111 or 182 are discussed, as is regulating methane leaks outside the Clean

Air Act under existing safety rules. The Environmental Protection Agency is set to deter-

mine whether it will in fact issue regulations this fall to further reduce methane emissions.

Methane Emissions Regulations on the Horizon for the Oil and Gas Industry

BY JANE MONTGOMERY, ASHLEY THOMPSON AND

ALEX GAREL-FRANTZEN

O n March 28, as part of its Climate Action Plan, the
Obama administration issued a ‘‘Strategy to Re-
duce Methane Emissions’’ (the Methane Strat-

egy). The Methane Strategy aims to reduce methane

emissions from key industrial sources: namely, land-
fills, coal mines and the agricultural and oil and gas sec-
tors. In April, the Environmental Protection Agency
(the EPA or agency) issued five technical white papers,
each of which evaluates a potentially significant source
of methane and volatile organic compounds (VOCs)
emissions in the oil and gas industry and identifies pos-
sible mitigation techniques. As President Barack
Obama and the EPA continue to focus on regulating
greenhouse gas (GHG) emissions, the Methane Strat-
egy and its corresponding white papers provide an in-
structive window into the possible future of regulation
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impacting the oil and gas industry under the Clean Air
Act (CAA). If its findings warrant regulatory action, the
EPA plans to finalize the rulemakings by the end of
2016.1

Introduction to Methane Emissions in the Oil
and Gas Industry

The Obama administration has targeted methane
emissions, in part, because of the gas’s prevalence in in-
dustrial activity and its impact on the environment. Ac-
cording to the EPA, ‘‘[m]ethane . . . is the second most
prevalent greenhouse gas emitted in the United States
from human activities.’’2 In 2012, for example, methane
comprised approximately 9 percent of all U.S. GHG
emissions from human-related sources.3 Since 1990,
however, U.S. methane emissions have decreased by 11
percent.4 Despite this decrease in emissions, methane
leaks are still cause for concern because the gas report-
edly impacts climate change 25 times more than carbon
dioxide.5

The oil and natural gas sector is the largest industrial
source of methane emissions in the U.S.6 As a primary
component of natural gas,7 methane is emitted from
sources during each phase of oil and natural gas opera-
tions, including production (31 percent), processing (15
percent), storage and transmission (34 percent) and dis-
tribution (20 percent).8 Whether intentional or acciden-
tal, methane emissions in this industry result not just
from fugitive leaks and system upsets, but also routine
maintenance and normal operations.9

I. Historical Overview of Voluntary Methane
Emission Reduction Programs in the Oil and

Gas Industry

Over the decades, the EPA has created several volun-
tary outreach and educational programs to promote the
recovery and use of methane in key sectors. For ex-
ample, the EPA’s AgSTAR Program partners with the
agricultural industry to promote the recovery and use of
methane from animal manure through anaerobic diges-
tion projects.10 The Coalbed Methane Outreach Pro-
gram seeks to reduce methane emissions from coal

mining activities,11 and the EPA’s Landfill Methane
Outreach Program partners with landfill owners/
operators, industry organizations and others to de-
crease methane emissions from landfills.12

For the oil and gas industry, the EPA created two pro-
grams, the Natural Gas STAR Program and Global
Methane Initiative (GMI), to allow voluntary participa-
tion in methane emissions reduction programs.13 Estab-
lished in 1993, the Natural Gas STAR Program is a ‘‘vol-
untary partnership that encourages oil and natural gas
companies to adopt proven, cost-effective technologies
and practices that improve operational efficiency and
reduce methane emissions.’’14 The program provides
partners with support and technical assistance, infor-
mation sharing via workshops and newsletters, peer
networking and records of accomplishment through
participation in the program.15

Participation in and support of the program by indus-
try members and trade associations has remained
strong over the years. The American Gas Association,
for example, has been an endorser of the program since
1993.16 Additionally, the Independent Petroleum Asso-
ciation of America has supported Natural Gas STAR
since 1996. Through these long-term partnerships with
industry members and trade associations,17 the Natural
Gas STAR Program has identified and facilitated the
implementation of several technologies and practices to
decrease methane emissions in all sectors of the oil and
gas industry.18 For example, proven methods for reduc-
ing methane emissions from pipelines include perform-
ing valve leak repair and using pipeline pumpdown
techniques to decrease pressure.19

The program has been successful in reducing meth-
ane emissions in the oil and gas industry.20 The EPA re-
ported that methane emissions reductions during calen-
dar year 2012 were equal to:

s Over $264 million in additional revenue of natural
gas sales.

s Prevention of 26.7 million tonnes carbon dioxide
equivalent.

s Annual carbon sequestration, or long-term stor-
age, realized by 5.7 million acres of fir or pine forests.21

Overall, voluntary participation in the Natural Gas
STAR Program has reduced GHG emissions, improved

1 The White House, Climate Action Plan Strategy to Reduce
Methane Emissions 8 (2014).

2 The EPA, Methane Emissions, http://epa.gov/
climatechange/ghgemissions/gases/ch4.html (last updated
Apr.17, 2014).

3 Id.
4 The White House, Climate Action Plan Strategy to Reduce

Methane Emissions 1 (2014).
5 Id. at 4.
6 The EPA, Methane Emissions, http://epa.gov/

climatechange/ghgemissions/gases/ch4.html (last updated Apr.
17, 2014).

7 Id.
8 The EPA, Natural Gas STAR Program: Basic Information,

http://www.epa.gov/gasstar/basic-information/index.html (last
updated May 9, 2014); The White House, Climate Action Plan
Strategy to Reduce Methane Emissions 7 (2014).

9 Id.
10 The EPA, About Us, http://www.epa.gov/agstar/about-us/

index.html (last updated Apr. 17, 2014).

11 The EPA, Coalbed Methane Outreach Program (COMP),
http://www.epa.gov/cmop/ (last updated June 12, 2014).

12 The EPA, Landfill Methane Outreach Program, http://
epa.gov/lmop/ (last updated May 20, 2014).

13 Id.
14 The EPA, Natural Gas STAR Program: Basic Informa-

tion, http://www.epa.gov/gasstar/basic-information/index.html
(last updated May 9, 2014).

15 Id.
16 The EPA, Partners, http://www.epa.gov/gasstar/partners/

index.html#Production (last updated May 9, 2014).
17 See the EPA, Partners, http://www.epa.gov/gasstar/

partners/index.html#Production (last updated May 9, 2014)
18 The EPA, Natural Gas STAR Program: Basic Informa-

tion, http://www.epa.gov/gasstar/basic-information/index.html
(last updated May 9, 2014).

19 The EPA, Accomplishments, http://www.epa.gov/gasstar/
accomplishments/index.html#three (last updated May 9,
2014).

20 See the EPA, Accomplishments, http://www.epa.gov/
gasstar/accomplishments/index.html#three (last updated May
9, 2014).

21 Id.
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revenue generation and increased industry efficiency
and domestic energy supply.22

Additionally, GMI, founded in 2004, is a voluntary
partnership that seeks to decrease global methane
emissions and promote the development of projects for
methane& reduction in partner countries.23 Domestic
and international private sector companies, govern-
ments, universities, development banks and non-
governmental organizations have all partnered with
GMI.24 The top 10 methane-emitting nations are also
among the partner countries.25

GMI accomplishes its goals by providing ‘‘public and
private sector investment in methane abatement, recov-
ery and use projects.’’26 GMI also provides resources
for partners, including workshops, training events,
technical assistance and access to regulatory counsel.27

By 2015, GMI estimates that its efforts will result in the
equivalent emissions reduction of more than 760 billion
cubic feet of natural gas.28

Many industry members believe that additional pro-
grams and regulation as proposed in the Obama admin-
istration’s Methane Strategy are unnecessary because
of the oil and gas industry’s widespread participation in
these voluntary programs and its historical success in
reducing methane emissions. Others see the Methane
Strategy as another opportunity to illustrate the indus-
try’s willingness to participate in voluntary reduction
programs that are cost-effective and beneficial to the
company and consumers, as well as the environment.
Recently, the President and CEO of the Interstate Natu-
ral Gas Association of America (INGAA) remarked:

INGAA looks forward to working with the adminis-
tration on research and development and other oppor-
tunities to quantify and encourage even greater meth-
ane reductions from natural gas transmission pipelines.
Pipelines want to reduce releases of natural gas from
our systems, not only for environmental reasons, but
for safety and business reasons. The natural gas pipe-
line industry has an incentive to minimize gas losses.
We make money by safely delivering natural gas, so we
want to keep that gas in the pipeline.29

However, the release of the Methane Strategy and
white papers presage regulation of methane in the oil
and gas industry beyond voluntary participation in the
Natural Gas STAR Program and GMI.

II. The Obama Administration’s Methane
Strategy

The Obama administration issued the Methane Strat-
egy March 28 as part of its Climate Action Plan. The
Methane Strategy details sources of methane emis-
sions, incentive-based programs to cut emissions fur-
ther and ways to improve measurement of methane
leaks.30

The Methane Strategy outlines the administration’s
plan for further reducing methane emissions from the
oil and gas industry in the coming years, including the
following actions:

s First, the EPA will continue to partner with indus-
try through its Natural Gas STAR program to bolster
voluntary efforts to reduce methane emissions.31

s Second, by the end of 2014, the Bureau of Land
Management (BLM) will issue a proposed rule, tenta-
tively titled ‘‘Onshore Order 9,’’ to decrease flaring and
venting from oil and gas production on public lands.32

s Third, the Department of Energy (DOE) is set to
release its first installment of the Quadrennial Energy
Review (QER) in January 2015.33 The QER will recom-
mend actions for improving energy processing, trans-
mission, storage and distribution with an emphasis on
methane emissions abatement.34 Furthermore, in the
2015 budget, the Obama administration is proposing to
allocate $4.7 million to create a new DOE program de-
signed to advance various pipeline inspection technolo-
gies.35 Relatedly, the Methane Strategy provides that
the Pipeline and Hazardous Materials Safety Adminis-
tration will continue its efforts to eliminate leaks and
accidental releases of methane during transmission op-
erations.36

s Finally, this past spring, the EPA released five
technical white papers, discussed below, to evaluate po-
tentially significant sources of methane and VOCs from
the oil and gas sector and mitigation techniques avail-
able to industry.37

Following review of the white papers by peer groups
and independent experts, the EPA intends in the fall to
determine how best to achieve further reductions in
methane emissions.38 This process will include assess-
ing whether the current regulatory authorities under
the CAA apply to these sources. If the EPA decides to

22 Id.
23 Global Methane Initiative, https://

www.globalmethane.org/ (last visited June 26, 2014).
24 Id.
25 Global Methane Initiative, Global Methane Initiative Fact

Sheet, available at https://www.globalmethane.org/documents/
partnership_fs_en.pdf.

26 Global Methane Initiative, Frequently Asked Questions,
https://www.globalmethane.org/tools-resources/
faq.aspx#three (last visited June 26, 2014).

27 Id.
28 Global Methane Initiative, About the Initiative, https://

www.globalmethane.org/about/index.aspx (last visited June
26, 2014).

29 Press Release, INGAA, INGAA Looks Forward to Work-
ing with Administration to Reduce Methane (Mar. 28, 2014),
available at http://www.ingaa.org/News/PressReleases/
21566.aspx.

30 The White House, Climate Action Plan Strategy to Re-
duce Methane Emissions 1 (2014).

31 Id.
32 Id. at 3. As of the writing of this Article, BLM has not yet

released a notice of proposed rulemaking. See Federal Regis-
ter, Onshore Oil and Gas Order 9: Waste Prevention and Use
of Produced Oil and Gas for Beneficial Purposes, https://
www.federalregister.gov/regulations/1004-AE14/onshore-oil-
and-gas-order-9-waste-prevention-and-use-of-produced-oil-
and-gas-for-beneficial-purposes (last visited June 30, 2014).

33 The White House, Climate Action Plan Strategy to Re-
duce Methane Emissions 9 (2014).

34 Id.
35 Id. at 10.
36 Id.
37 Id. at 2.
38 Id.
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take regulatory action, the agency will issue any pro-
posed regulations by the end of 2016.39

III. EPA’s White Papers on Methane and VOC
Emissions in the Oil and Natural Gas Sector

To establish a common understanding of the value of
and basis for regulation, the EPA released five techni-
cal white papers in April, each of which identifies a po-
tentially significant source of methane and VOC emis-
sions in the oil and gas industry and explores available
mitigation techniques.40 The EPA invited reviewers to
comment on the white papers until the close of the pub-
lic comment period on June 16.41 While the agency ex-
pressly states that the white papers do not reflect any
agency policy or determination,42 these documents
serve as the first step to regulation under the Obama
administration’s Methane Strategy.43 The white papers
provide industry and other interested parties with in-
sight into the types of equipment and the segments of
oil and gas operations that the agency may seek to
regulate under the CAA. Additionally, they survey the
various obstacles that may hinder the effectiveness of
methane emissions regulations.

Each white paper focuses on one of the following five
potentially significant sources of methane emissions:
(1) leaks from onshore natural gas operations, (2) com-
pressors, (3) completions and ongoing production of
hydraulically fractured oil wells, (4) liquids unloading
and (5) pneumatic controllers and pumps.

A. Leaks
In its white paper, ‘‘Oil and Natural Gas Sector

Leaks,’’ the EPA concluded that methane and VOC
emissions occur throughout all segments of onshore oil
and natural gas operations.44 The agency noted that
studies on which its conclusions rely vary in methodolo-
gies used to estimate leak emissions;45 thus, if the EPA
decides to promulgate regulations, the inconsistency in
procedures used may forecast the difficulty it will face
in establishing feasible methane emissions standards
for industry.

According to the agency’s findings, the prevalence of
methane and VOC leak emissions from well sites de-
pends on the number of wells and compressors on site,
and the number and type of processing equipment
used.46 Additionally, changes in temperature, pressure
and other mechanical stresses on equipment affect the

leak rate.47 Even the normal operation of equipment
may cause leak emissions over time.48

The EPA discussed several leak detection systems
available to industry to discover and monitor methane
and VOC emissions. The following systems, however,
do not prevent or fix leak emissions:

s Portable analyzers ‘‘operate on a variety of detec-
tion principles, with the three most common being ion-
ization, IR [infrared] absorption and combustion,’’ to lo-
cate and measure the concentration of leaks from indi-
vidual pieces of equipment.49 The agency reported that
the initial cost of a portable monitoring analyzer is
$10,800.50

s Optical gas imaging (OGI) is ‘‘a technology that
operates much like a consumer video-camcorder and
provides a real-time visual image of gas emissions or
leaks to the atmosphere’’ through the use of infrared
detectors.51 Unlike portable monitoring instruments,
OGI instruments can monitor multiple pieces of equip-
ment at a single facility, providing an effective way of
detecting leaks.52 However, OGIs do not quantify emis-
sions.53 Additionally, the effectiveness of OGI technol-
ogy depends on detector capability, specific character-
istics of a leak and expertise of the instrument’s opera-
tor.54 The agency noted that Colorado and Wyoming
have already adopted the use of OGI instruments as a
method of regulatory compliance.55

s Ambient/mobile monitoring approaches provide
another way to detect and monitor leak emissions and
prove most useful in identifying pipeline leaks.56 For
example, a vehicle equipped with a global positioning
system and a methane measurement instrument can
survey large areas of land to facilitate the discovery of
leaks.57 Yet these instruments are usually less accurate
than on site source measurements, and their efficacy
decreases when monitoring areas with trees and other
physical barriers.58 The EPA recommended that
ambient/mobile monitoring techniques are best used
with OGI technology.59 The Environmental Defense
Fund, Google, Colorado State University and various
utility companies have teamed up to advance mobile de-
tection technology for methane leaks.60 The team’s first
project used Google Street View cars equipped with
sensors to create maps detailing natural gas leaks from
utility pipes under city streets.61 These projects may
preview the future of mobile detection technology used
by the oil and gas industry.

39 Id.
40 The EPA, White Papers, http://www.epa.gov/airquality/

oilandgas/whitepapers.html (last updated Apr. 15, 2014).
41 Id.
42 See, e.g., the EPA Office of Air Quality Planning and

Standards, Oil and Natural Gas Sector Compressors: Report
for Oil and Natural Gas Sector Compressors Review Panel, at
i (2014) [hereinafter the EPA, Compressors] (‘‘[This informa-
tion] does not represent and should not be construed to repre-
sent any agency determination or policy.’’).

43 See The White House, Climate Action Plan Strategy to
Reduce Methane Emissions 8 (2014).

44 The EPA Office of Air Quality Planning and Standards,
Oil and Natural Gas Sector Leaks: Report for Oil and Natural
Gas Sector Leaks Review Panel 4 (2014) [hereinafter the EPA,
Leaks].

45 Id. at 4.
46 Id. at 54.

47 Id. at 3.
48 Id. at 3-4.
49 Id. at 36-37.
50 Id. at 39 (based on the EPA’s National Uniform Emission

Standards for Equipment Leaks).
51 Id.
52 Id.
53 Id. at 55.
54 Id. at 41.
55 See id. at 42.
56 Id. at 44.
57 Id.
58 Id.
59 Id. at 55.
60 Envtl. Def. Fund, Air Pollution Mapping Enters a New

Tech Era, http://www.edf.org/climate/methanemaps/
partnership (last visited July 16, 2014).

61 Id.
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s Acoustic leak detectors (ALDs), including high fre-
quency acoustic and ultrasound leak detection devices,
function by identifying acoustic signals created by pres-
surized gas leaks.62 Importantly, operators have control
over frequency tuning of most ALDs, which optimizes
leak detection in noisy environments.63 Additionally,
ALDs are the only leak detection system available that
‘‘provide[s] a relative indication of leak size measured
by the intensity of the signal.’’64

These leak detection systems can help industry dis-
cover and monitor methane and VOC emissions occur-
ring throughout oil and gas operations.

B. Compressors
In its next white paper, the EPA identified vented

methane and VOC emissions from centrifugal and re-
ciprocating compressors as potentially significant
sources of pollution in the oil and gas sector.65 The
agency defines ‘‘compressors’’ as ‘‘mechanical devices
that increase the pressure of natural gas and allow the
natural gas to be transported from production site,
through the supply chain, and to the consumer.’’66

Compressors are used in all sectors of natural gas op-
erations and present the potential for vented emissions
at every stage of operation.67 The EPA focused on two
types of compressors in its white paper that are known
to be principal causes of methane emissions: recipro-
cating and centrifugal compressors.

s Reciprocating compressors are found throughout
oil and natural gas systems. A reciprocating compressor
increases the pressure of natural gas by cycling it
through a cylinder powered by an internal combustion
engine.68 As the compressor ages, components of the
equipment wear, resulting in higher leak rates of meth-
ane and VOCs.69 In particular, the nose gasket and re-
ciprocating compressor rod packing are the greatest
sources of vented emissions.70

s Centrifugal compressors are used in processing
and transmission operations.71 These machines raise
the pressure of natural gas by moving low-pressure gas
through a compression cylinder powered by rotating
impellers.72 They use wet or dry seal configurations.73

Whereas wet seals prevent natural gas from escaping
into the atmosphere by coating oil around the rotating
shaft, dry seal configurations seal the shaft through op-
posing force created by hydrodynamic grooves.74 Wet
seal configurations provide the greatest source of leak-
age because rings may wear or require lubrication.75

The EPA identified several mitigation techniques
available to address methane and VOC emissions origi-
nating from reciprocating and centrifugal compressors.
For reciprocating compressors, an operator may reduce
leak emissions by replacing or refitting the piston rod.76

New technologies also exist that capture the emissions
and reroute the gas back into the system for beneficial
uses.77 Vapor recovery units attached to rod packing
vents allow captured gases to be sold, routed for fuel, or
sent to a flare system.78 According to the EPA, the
implementation of vapor recovery units can lead to 95-
100 percent recovery of emissions, decreasing GHGs in
the atmosphere and providing an economic benefit to
industry members.79 Additionally, for centrifugal com-
pressors, the EPA recommended using a mechanical
dry seal configuration or capturing the gas to route it
back into the process.80 The agency found that dry seals
improve reliability, decrease the rate of gas leaks and
require less maintenance.81

C. Well Completions
In its third white paper, the EPA concluded that hy-

draulically fractured oil well completions are potential
sources of methane and VOC emissions.82 An operator
performs well completion—‘‘the process of preparing a
well for production’’83––when it brings a newly drilled,
hydraulically fractured oil well into production or seeks
to maintain or increase an aging well’s productive ca-
pacity.84 During well completion, VOC and methane
emissions often occur during flowback where a water-
based fluid is removed.85 Where lack of pipeline or
other infrastructure makes capturing the emitted pro-
duced gas impossible, it is either vented to the atmo-
sphere or routed to combustion devices for flaring.86

The potential for methane leaks from well completions
also plague emissions from the production phase,
known as associated gas.87

There are two proven emissions mitigation tech-
niques for well completion activities: reduced emission
completions (RECs) and completion combustion de-
vices (CCDs).88

s RECs, also known as ‘‘green completions,’’ are
mitigation practices that capture gas otherwise released
during well completions, making it available for deliv-

62 The EPA, Leaks, supra, at 43.
63 Id.
64 Id.
65 The EPA, Compressors, supra, at 42 (2014).
66 Id. at 3.
67 Id.
68 Id.
69 Id. at 4.
70 Id. ‘‘Reciprocating compressor rod packing’’ is ‘‘a series

of flexible rings in machined metal cups that fit around the re-
ciprocating compressor piston rod to create a seal limiting the
amount of compressed natural gas that escapes to the atmo-
sphere.’’ Id.

71 Id. at 43.
72 Id. at 3.
73 Id. at 5.
74 Id.
75 Id.

76 Id. at 4.
77 Id. at 29.
78 Id. at 34.
79 Id. at 35.
80 Id. at 29, 40.
81 Id. at 36-37.
82 The EPA Office of Air Quality Planning and Standards,

Oil and Natural Gas Sector Hydraulically Fractured Oil Well
Completions and Associated Gas during Ongoing Production:
Report for Oil and Natural Gas Sector Hydraulically Fractured
Oil Well Completions and Associated Gas During Ongoing
Production Review Panel 2 (2014) [hereinafter the EPA, Well
Completions].

83 The EPA, White Papers on Methane and VOC Emissions
in the Oil and Natural Gas Sector (2014), available at http://
www.epa.gov/airquality/oilandgas/pdfs/
20140415summary.pdf.

84 The EPA, Well Completions, supra, at 3.
85 Id. at 4.
86 Id.
87 Id. at 5.
88 Id. at 23.
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ery and sale.89 The location of pipelines, pressure of
produced gas and concentration of inert gas may im-
pede the effectiveness of RECs.90 For example, if there
are no sales pipelines nearby a well, exploration and
production companies will incur higher capital costs.91

s According to the EPA, most operators control oil
well completion emissions with CCDs.92 CCDs burn
combustible components found in gas streams, such as
hydrocarbons and other VOCs.93 They are effective be-
cause of their resistance to fluctuations in heating
value, concentration, and flow rate.94 CCDs minimize
vented gas during well completion and reduce air emis-
sions.95

Various alternative and emerging conservative tech-
nologies, including liquefaction of natural gas, natural
gas liquids (NGL) recovery, gas reinjection and use of
flowback gas for local power generation.96

s Liquefaction of natural gas is appropriate where a
gas pipeline is unavailable.97 The operator chills the
gas, converting it to liquefied natural gas, for transport
and sale.98 Though research is limited, studies indicate
that this technology requires the installation of large
transportation infrastructure and facilities.99

s NGL recovery is a practice by which NGLs, such
as propane, butane, pentane, hexane and heptane, are
separated from dry gas and sent to the sales distribution
system.100 The EPA noted that NGL recovery systems
are most economical at wells where operators flare
large amounts of gas immediately after the start of pro-
duction.101

s For gas reinjection, operators re-inject gas into a
reservoir to supplement the pressure of a formation that
has been depleted by operation.102

s Operators may power on site activities through the
use of associated gas.103 In doing so, operators must re-
move NGLs from the rich gas, which contain heavier
hydrocarbons.104

As hydraulic fracturing operations continue to grow
in popularity, operators will look to these tools to miti-
gate methane emissions from well completions activi-
ties.

D. Liquids Unloading
In its fourth white paper, the EPA determined that

liquids unloading activities are potential sources of

VOC and methane emissions during natural gas pro-
duction.105 As gas wells age, well pressure declines.106

This decrease in pressure allows liquids to accumulate
in the well, which often impedes or halts gas produc-
tion.107 To maintain production, operators must remove
this accumulation of liquids in a process known as ‘‘liq-
uids unloading.’’108 During liquids unloading, operators
frequently vent the well to the atmosphere, resulting in
methane and VOC emissions. Due to these well ‘‘blow-
downs,’’ the process of liquids unloading comprises 14
percent of all natural gas production sector emis-
sions.109 However, the agency recognizes that the ma-
jority of these emissions originate from a small percent-
age of wells.110

To perform liquids unloading in a manner that mini-
mizes vented emissions, operators most frequently use
plunger lifts.111 ‘‘Plunger lifts,’’ the agency explained,
‘‘use the well’s own energy (gas/pressure) to drive a pis-
ton or plunger that travels the length of the tubing in or-
der to push accumulated liquids in the tubing to the sur-
face.’’112 Other emission mitigation techniques avail-
able include artificial lifts, velocity tubing and foaming
agents, as described below:113

s Artificial pumps, such as rod pumps, beam lift
pumps and pumpjacks, remove liquid buildup and are
used when gas reservoir shut-in pressure has declined
to a level where plunger lifts are inoperative.114 While
artificial lifts may eliminate emissions, they also require
an external power source.115

s Velocity tubing also achieves liquid removal and
reduces emissions. Velocity tubing is ‘‘smaller diameter
production tubing,’’ which enhances the flow velocity
by decreasing the cross-sectional area of flow.116 Veloc-
ity tubing works well in low-volume natural gas
wells.117

s Operators may inject foaming agents, such as
soap, in the well casing.118 This practice creates gas-
water foam, which facilitates the removal of water
brought to the surface.119 In turn, foaming agents are
most appropriate where water comprises at least 50
percent of the fluid in the well.120 This mitigation tech-
nique requires a power source and steady supply of
soap.121

While liquids unloading activities present a signifi-
cant source of methane emissions, mitigation strategies
are available for industry to implement.

89 The EPA, Reduced Emissions Completions for Hydrauli-
cally Fractured Natural Gas Wells 1 (2011), available at http://
www.epa.gov/gasstar/documents/reduced_emissions_
completions.pdf.

90 The EPA, Well Completions, supra, at 24.
91 Id.
92 Id. at 45.
93 Id. at 27.
94 Id.
95 Id.
96 Id. at 45.
97 Id. at 30.
98 Id.
99 Id.
100 Id. at 31.
101 Id. at 34.
102 Id. at 35.
103 Id. at 38.
104 Id. at 31, 39.

105 The EPA Office of Air Quality Planning and Standards,
Oil and Natural Gas Sector Liquids Unloading Processes: Re-
port for Oil and Natural Gas Sector Liquids Unloading Pro-
cesses Review Panel 3 (2014).

106 Id. at 25.
107 Id. at 2.
108 Id.
109 Id. at 2, 25.
110 Id. at 25.
111 Id.
112 Id. at 16.
113 Id. at 17-19.
114 Id. at 17.
115 Id.
116 Id. at 18.
117 Id.
118 Id.
119 Id.
120 Id.
121 Id.
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E. Pneumatic Controllers and Pumps
In its last white paper, the EPA concluded that natu-

ral gas-driven pneumatic controllers and pumps are a
potential source of methane and VOC emissions.122

These pneumatic devices are used throughout all sec-
tors of the oil and gas systems, as follows:123

s ‘‘Pneumatic controllers’’ are ‘‘automated
instrument[s] used for maintaining a process condition
such as liquid level, pressure, pressure difference and
temperature.’’124 Natural gas-driven pneumatic control-
lers are sources of leak emissions and release natural
gas with every valve movement.125 However, the rate at
which the controller ‘‘bleeds,’’ or releases natural gas,
varies.126 There are continuous, intermittent and zero
bleed pneumatic controllers.127

s ‘‘Pneumatic pumps’’ are ‘‘devices that use gas
pressure to drive a fluid by raising or reducing the pres-
sure of the fluid by means of a positive displacement, a
piston or set of rotating impellers.’’128 Typically, opera-
tors use these pumps in production sites with limited
electricity availability.129 There are piston and dia-
phragm pneumatic pumps.130 Both types of equipment
move a particular fluid through a pump and are used for
glycol circulation and chemical injection.131 When
natural gas reaches the exhaust port of the pump, it is
emitted into the atmosphere or recovered for use as a
fuel gas.132

In most circumstances, the agency states that replac-
ing a high bleed gas-driven controller with a low bleed
gas-driven controller provides an effective mitigation
technique for leak emissions from pneumatic control-
lers.133 If a reliable source of electrical power exists, op-
erators can remove all methane or VOC emissions by
installing an instrument air system in the natural gas-
driven pneumatic controller’s stead.134 Mechanical,
solar-powered and zero bleed controllers can some-
times serve as a replacement for continuous bleed con-
trollers.135 However, zero bleed controllers only oper-
ate in ‘‘relatively low-pressure control valves.’’136 Addi-
tionally, mechanical and solar-powered controls must
be near the process measurement.137

Finally, instrument air pumps and AC- or DC-
powered electric pumps are proven mitigation tech-
niques used to reduce emissions from the pneumatic
pumps.138 In turn, an operator may replace its pneu-
matic pump with an instrument air pump, but this sys-

tem requires a constant source of electrical power.139

Alternatively, an operator may replace its pneumatic
pump with a solar-charged, DC pump.140 Electric
pumps, which require constant supplies of electricity,
provide an additional way to reduce or eliminate meth-
ane or VOC emissions.141

IV. Potential for Regulation on the Horizon
The Methane Strategy and technical white papers

signal the potential for the promulgation of the federal
methane emissions standards to cover the oil and gas
industry. The Methane Strategy suggests that the
agency will seek to regulate methane emissions under
CAA Sections 111 and 182, and would issue this or any
other rulemaking by the end of 2016.142

A. CAA Section 111
CAA Section 111 authorizes the EPA to establish pol-

lution control regulations, known as ‘‘New Source Per-
formance Standards’’ (NSPSs), for new or modified sta-
tionary sources of air pollution.143 The agency promul-
gates standards of performance for categories of
sources that the EPA Administrator believes ‘‘cause[],
or contribute[] significantly to, air pollution which may
reasonably be anticipated to endanger public health or
welfare.’’144 These standards of performance impose
emission standards that ‘‘reflect[] the degree of emis-
sion limitation achievable through the application of the
best system of emission reduction which . . . the Admin-
istrator determines has been adequately demon-
strated.’’145 In making this determination, the Adminis-
trator ‘‘tak[es] into account the cost of achieving such
reduction and any nonair quality health and environ-
mental impact and energy requirements.’’146 The Ad-
ministrator must review existing NSPSs at least every
eight years, and, if necessary, revise the standards.147

The EPA has already promulgated NSPSs for VOC
emissions in the oil and gas industry, laying a potential
groundwork for future regulation of methane emis-
sions. On April 17, 2012, the agency issued updated
NSPSs for the Crude Oil and Natural Gas Production
source category.148 The standards of performance ex-
panded the types of oil and gas operations covered by
existing standards to include well completions, recipro-
cating compressors, centrifugal compressors, pneu-
matic controllers, equipment leaks from natural gas
processing plants, storage vessels and sweetening units
at natural gas processing plants ‘‘which are con-
structed, modified or reconstructed after Aug. 23,
2011.’’149

122 The EPA Office of Air Quality Planning and Standards,
Oil and Natural Gas Sector Pneumatic Devices: Report for Oil
and Natural Gas Sector Pneumatic Devices Review Panel 6
(2014).

123 Id. at 2.
124 Id.
125 Id.
126 Id. at 4.
127 Id. at 3.
128 Id. at 4.
129 Id.
130 Id. at 5.
131 Id. at 5-6.
132 Id. at 5.
133 Id. at 56.
134 Id.
135 Id. at 38.
136 Id.
137 Id. at 39.
138 Id. at 57.

139 Id. at 52.
140 Id.
141 Id. at 53.
142 The White House, Climate Action Plan Strategy to Re-

duce Methane Emissions 8 (2014).
143 See 42 U.S.C. § 7411(b)(1)(B) (2012).
144 Id. § 7411(b)(1)(A).
145 Id. § 7411(a)(1).
146 Id.
147 Id. § 7411(b)(1)(B).
148 See Oil and Natural Gas Sector: New Source Perfor-

mance Standards, 77 Fed. Reg. 49,490 (Aug. 16, 2012); 40
C.F.R. pt. 60, subpt. oooo (2014).

149 Oil and Natural Gas Sector: New Source Performance
Standards, 77 Fed. Reg. at 49,493.
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Since the Methane Strategy and white papers treat
VOC and methane emissions together, recent proposed
changes to the existing NSPSs will likely impact the
regulation of methane emissions in the oil and gas in-
dustry. On July 17, the EPA published a notice of pro-
posed rulemaking seeking to update and clarify aspects
of the NSPSs for VOC emissions (77 Fed. Reg. 49,490)
(RIN 2060-AS01). The agency proposes, in part, to iden-
tify the type of equipment subject to leak detection re-
quirements under the existing standards.150 The EPA
also seeks to identify three stages of well completion
operations and provide detailed requirements for han-
dling of liquids and gases at each stage.151 Further, the
EPA proposes the inclusion of an additional work prac-
tice alternative for controlling emissions from recipro-
cating compressors.152

However, review of the Methane Strategy and white
papers suggest that the EPA may issue an NSPS for
methane emissions in the Crude Oil and Natural Gas
Production source category. The scope of oil and gas
operations covered by a new methane emissions stan-
dard may be broad given the agency’s recent NSPS for
VOC emissions. In promulgating standards of perfor-
mance, the EPA typically sets a numerical emissions
limit, which reflects reductions achievable ‘‘through the
application of the best system of emission reduc-
tion.’’153 Here, the EPA would set a methane emissions
performance standard based on reduction levels achiev-
able through the use of the mitigation techniques ad-
dressed in the agency’s white papers.

Based on the existing standards governing VOC
emissions, the oil and gas industry should anticipate
that the EPA will consider adding similar leak detection
and mitigation controls to the following NSPS subparts:

s NSPS 40 C.F.R. pt. 60, Subpart GG: ‘‘Standards of
Performance for Stationary Gas Turbines.’’154

s NSPS 40 C.F.R. pt. 60, Subpart OOOO: ‘‘Standards
of Performance for Crude Oil and Natural Gas Produc-
tion, Transmission and Distribution.’’155

s NSPS 40 C.F.R. pt. 60, Subpart JJJJ: ‘‘Standards of
Performance for Stationary Spark Ignition Internal
Combustion Engines.’’156

s NSPS 40 C.F.R. pt. 60, Subpart IIII: ‘‘Standards of
Performance for Stationary Compression Ignition Inter-
nal Combustion Engines.’’157

In turn, understanding the white papers allows indus-
try to better prepare itself for future NSPSs governing
methane emissions in the oil and gas sector.

B. CAA Section 182
The Methane Strategy also suggests that the EPA will

consider issuing Control Techniques Guidelines (CTGs)
under CAA Section 182 to regulate methane emissions

in the oil and gas industry. CAA Section 182(b)(2)(A)
requires states with ozone nonattainment areas to re-
vise their state implementation plans to require the
practice of ‘‘reasonable available control technology’’
for VOC sources covered by CTGs published between
Nov. 15, 1990, and the date of attainment.158 Ozone
nonattainment areas are those parts of the country
where air pollution levels exceed the CAA’s national
ambient air quality standards for ozone.159 Currently,
however, there are relatively few ozone nonattainment
areas in the United States.160 Therefore, it is unlikely
that CTGs, issued under CAA Section 182, would sig-
nificantly impact methane emissions levels in the oil
and gas industry.

C. An Effective Alternative
Under the Methane Strategy, the federal government

may also seek to achieve methane emissions reductions
in the oil and gas industry through use of existing regu-
latory structures outside of the CAA. In particular, the
Pipeline and Hazardous Materials Safety Administra-
tion (PHMSA) and the EPA could jointly target methane
emissions as a safety, rather than GHG, issue. First, as
suggested in the Methane Strategy, PHMSA could re-
duce methane emissions by regulating the steps pipe-
line operators must take and the technologies used
upon discovery of methane leaks.161 Indeed the Obama
administration has expressly prioritized PHMSA’s ef-
forts to monitor the safety of natural gas pipeline sys-
tems.162 Second, the Methane Strategy intimates that
the EPA could facilitate the detection and monitoring of
methane emissions through its U.S. Greenhouse Gas In-
ventory (GHGI) and Greenhouse Gas Reporting Pro-
gram (GHGRP). GHGI is an annual report in which the
EPA uses national data to track the amount of U.S.
emissions by source, GHG and economic sector.163 GH-
GRP, a congressionally mandated EPA program,
supplements GHGI by requiring large emitters of GHGs
from various sectors, including the oil and gas industry,
to report their emissions to the agency.164

This alternative approach is in line with the Methane
Strategy. The Obama administration has repeatedly
commended and emphasized the success of industry’s
longstanding governmental partnerships to decrease
methane emissions.165 The PHMSA-EPA approach
would continue this tradition of cooperation. Addition-
ally, the Methane Strategy aims to promote ‘‘additional

150 Oil and Natural Gas Sector: Reconsideration of Addi-
tional Provisions, 79 Fed. Reg. 41,752, 41,754 (proposed July
17, 2014) (to be codified at 40 C.F.R. pt. 60).

151 Id. at 41,754.
152 Id. at 41,755.
153 See 42 U.S.C. 7411(a)(1); Oil and Natural Gas Sector:

New Source Performance Standards, 77 Fed. Reg. at 49,494.
154 42 C.F.R. pt. 60, subpt. GG (2014).
155 42 C.F.R. pt. 60, subpt. OOOO (2014).
156 42 C.F.R. pt. 60, subpt. JJJJ (2014).
157 42 C.F.R. pt. 60, subpt. IIII (2014).

158 42 U.S.C. § 7511a(b)(2).
159 The EPA, Green Book: Classifications of 8-Hr Ozone

(2008) Nonattainment Areas, http://www.epa.gov/airquality/
greenbook/hnc.html (last updated July 2, 2014).

160 See id. (listing 46 areas that are in varying degrees of
nonattainment).

161 The White House, Climate Action Plan Strategy to Re-
duce Methane Emissions 10 (2014).

162 Id.
163 The EPA, National Greenhouse Gas Emissions Data,

http://www.epa.gov/climatechange/ghgemissions/
usinventoryreport.html (last updated July 17, 2014); see also
The White House, Climate Action Plan Strategy to Reduce
Methane Emissions 12 (2014).

164 The White House, Climate Action Plan Strategy to Re-
duce Methane Emissions 12 (2014).

165 See, e.g., id. at 1 (‘‘Through partnerships with industry
. . . we have already demonstrated the technology and best
practices to deliver substantial reductions in methane emis-
sions.’’).
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cost-effective reductions’’ of methane emissions;166

building on PHMSA and the EPA’s existing regulations
and programs would advance this objective.

This approach also benefits industry and the environ-
ment. By minimizing gas leaks, this approach maxi-
mizes industry’s profitability by providing safer delivery
of more natural gas. It would also benefit the environ-
ment by decreasing the amount of methane released
into the atmosphere. Additionally, this alternative is
likely to be less controversial than promulgation of new
standards under the CAA because it focuses on the
safety of reducing methane leaks rather than the poli-
tics of decreasing GHGs. Industry and government
alike can appreciate the value of promoting safety and
efficiency in oil and gas operations. Therefore, apart
from the CAA, the federal government may aim to re-
duce methane emissions in the oil and gas industry
through alternative regulatory authorities.

V. Conclusion
The Obama administration’s Methane Strategy calls

for the reduction of methane emissions in key sectors,
including the oil and gas industry. For decades, how-
ever, members of the oil and gas industry have volun-

tarily partnered with the EPA in its methane emission
reduction programs, Natural Gas STAR Program and
GMI. These efforts have led, in part, to an 11 percent
decrease in U.S. methane emissions since 1990. Never-
theless, the EPA recently issued white papers that iden-
tify potentially significant sources of methane emis-
sions in the oil and gas sector and set forth available
mitigation techniques. This fall, the agency will deter-
mine whether it will issue new regulations under the
‘‘range of policy mechanisms’’ available, including the
CAA, to further reduce methane emissions originating
from identified sources.167 Though the final form of the
rulemaking remains to be seen, the Methane Strategy
and white papers suggest a strong likelihood of federal
action by 2016 to curb methane emissions in the oil and
gas industry.
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