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November 13, 2015

Carey Bylin

Natural Gas STAR Program

Global Methane Initiative

U.S. Environmental Protection Agency

Mail Code 6207M, 1200 Pennsylvania Avenue NW
Washington, DC 20460

RE: Comments on Natural Gas STAR Methane Challenge Program
Dear Ms. Bylin:

The American Carbon Registry (ACR) respectfully submits comments herein on the proposed Natural Gas
STAR Methane Challenge Program (“Methane Challenge Program”). Founded in 1996 as the first private
voluntary greenhouse gas registry in the world, ACR has nearly twenty years of unparalleled experience
in the development of rigorous, science-based standards and methodologies to quantify GHG
reductions. Indeed, all methodologies published by ACR are subjected to public comment and blind
scientific peer review. Additionally, ACR has operational experience in project registration, verification
oversight, and credit issuance. ACR is a pioneer in harnessing the power of markets to realize emissions
reductions without burdening the economy. We appreciate EPA’s increasing focus on emissions of
methane, a short-lived climate pollutant whose aggressive mitigation would buy valuable time to
comprehensively address climate change.

While the proposed Methane Challenge Program is laudable, providing flexibility and meshing with an
existing industry initiative, we believe an opportunity exists to achieve steeper cuts in emissions, engage
more industry participants, and minimize costs. Consistent with EPA’s Clean Power Plan, which
encourages trading of credits created by emissions reductions within the power generation sector, we
suggest a similar, albeit more limited, approach be incorporated within the One Future emissions
intensity commitment option. Specifically, retrofitting high-bleed pneumatic controllers with low-bleed
pneumatic controllers is known to offer substantial emissions reduction potential, and such reductions
can generate verified credits. One Future Coalition partners could be allowed to generate such credits,
saleable to other Coalition partners to retire and count towards their emissions reduction commitments.

Among the benefits of allowing trading of emissions reduction credits are the following:

e The disparity in cost-effective emissions reduction opportunities available to companies
operating in different stages of natural gas supply and delivery — a key concern within the One
Future Coalition —is addressed.

e More companies may find it attractive to join the Methane Challenge Program, knowing they
could generate revenue from selling excess emissions reductions or limit costs of meeting
commitments by purchasing and retiring credits.

e Average cost of meeting commitments will be reduced. Through credit trading, we will see
capital allocation to pneumatic valve retrofits when this is less expensive than other options to
reduce emissions.
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e Greater aggregate reductions can be achieved. The opportunity to trade credits offers the
potential to attract more participants to the Methane Challenge Program, as well as making
participants comfortable committing to more ambitious emissions reductions.

Understanding that a great deal of valuable work has no doubt already gone into design of the One
Future commitment option, we are not advocating a revamp. We are suggesting the addition of a single
tool — emissions reduction credits from pneumatic controller retrofits — that would only increase the
likelihood that the Methane Challenge Program will engender wide industry participation and achieve
meaningful emissions reductions. Later development of methodologies for other emissions reduction
practices would depend on interest of EPA and One Future Coalition partners, compatibility with a
credit-based approach, and the size of the mitigation potential.

The applicable methodology from ACR, “Conversion of High-Bleed Pneumatic Controllers in Oil &
Natural Gas Systems”? quantifies emissions reductions in carbon dioxide equivalent. It would be a minor
issue to instead quantify the avoided methane emissions. In addition, neither the EPA nor the One
Future Coalition would need to establish infrastructure for tracking and retiring emissions reductions.
With respect to ensuring sufficient transparency, so that EPA and One Future Coalition partners are
assured that emissions reductions are counted only towards the commitments of parties retiring the
credits, ACR would be pleased to work with you. We do not expect this to be a significant hurdle.

Achieving emissions reductions at greater scale than in the past requires a fresh approach. Decoupling
the claim on an emissions reduction from the party implementing a reduction will introduce market
efficiency with the potential for faster and more substantial reduction in methane releases. Please feel
free to contact myself or Arjun Patney (916-296-9032, arjun.patney@winrock.org) for further discussion.
Thank you for the opportunity to comment on EPA’s Methane Challenge Program.

Respectfully,

W/ ' . . ,L

T =
John Kadyszewski
Director, American Carbon Registry
an enterprise of Winrock International
jkadyszewski@winrock.org

! http://americancarbonregistry.org/carbon-accounting/standards-methodologies/conversion-of-high-bleed-
pneumatic-controllers-in-oil-natural-gas-systems
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December 11, 2015

Carey Bylin

Natural Gas STAR Program

Global Methane Initiative

U.S. Environmental Protection Agency

Mail Code 6207M, 1200 Pennsylvania Avenue NW
Washington, DC 20460

RE: Comments on Methane Challenge Draft Supplementary Technical Information for ONE Future
Commitment Option

Dear Ms. Bylin:

Following on our recent comments on the proposed Natural Gas STAR Methane Challenge Program, the
American Carbon Registry (ACR) respectfully submits comments herein on the Draft Supplementary
Technical Information for ONE Future Commitment Option (“Technical Information”).

We note that the Technical Information does not propose to include reporting requirements, under
“Natural Gas Pneumatic Device (Controller) Vents,” related to emissions reduction credits. As we
highlighted previously, retrofitting high-bleed pneumatic controllers with low-bleed pneumatic
controllers can generate verified credits. Allowing for credit trading offers the potential to achieve
larger reductions in methane emissions more quickly and at lower cost than otherwise possible. In
addition, inclusion of this flexibility mechanism may attract greater industry participation. The approach
is also consistent with EPA’s Clean Power Plan, which encourages trading of credits created by emissions
reductions within the power generation sector. It is our belief that failure to include a credit trading
option would represent a missed opportunity to maximize emissions reductions.

We appreciate that the program was not initially envisioned to accommodate trading, and thus has not
been structured as such. The short timeframe to launch may further inhibit material design changes.
However, the credit trading option can be phased in at a later stage. Including simple reporting
requirements now, which quite likely would incur no additional reporting burden in the near term,
would facilitate later inclusion of credit trading. Specifically, we suggest the Technical Information solicit
collection of the following data, perhaps as the last two lines under “Natural Gas Pneumatic Device
(Controller) Vents, Voluntary action to reduce methane emissions during the reporting year” (p. 23):

e Number and vintage year of GHG offsets, derived from conversion of high-bleed to low-bleed
pneumatic controllers, that were retired (self-generated or purchased)

e Number and vintage year of GHG offsets, derived from conversion of high-bleed to low-bleed
pneumatic controllers, that were generated and not retired

Simply allowing for collection of these data will augment any later decision to incorporate emissions
trading.

American Carbon Registry



We reiterate that ACR would be pleased to work with you. Please feel free to contact me for further
discussion (916-296-9032, arjun.patney@winrock.org). Thank you for the opportunity to provide
comments.

Respectfully,

Arjun Patney
Policy Director, American Carbon Registry
an enterprise of Winrock International

American Carbon Registry
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American Gas Association

Comments of the American Gas Association

On EPA’s Proposed Voluntary Methane Challenge Program

November 13, 2015

The American Gas Association (AGA) submits these comments to support EPA’s flexible
approach to the proposed voluntary Methane Challenge Program and to provide our suggested
changes to help improve the program described in your Framework document and the more
recent Supplementary Technical Information Document released on October 19, 2015.

AGA has been a partner in EPA’s voluntary Natural Gas STAR program since its inception,
and many of our member companies have participated in that program over the past two
decades. Their actions have helped reduce natural gas emissions from distribution systems by
over 17 percent since 1990, even as the miles of distribution mains expanded 30 percent to
serve nearly twice as many customers. AGA looks forward to working with EPA and our
members on the new enhanced Methane Challenge program. Given our long partnership with
you in the goal of reducing emissions, we appreciate your willingness to listen to our concerns
and ideas as you craft your new enhanced voluntary program to reduce methane emissions
from the natural gas value chain, and in particular from natural gas transmission, storage and
distribution operations.

The American Gas Association, founded in 1918, represents more than 200 local energy
companies that deliver clean natural gas throughout the United States. There are more than 72
million residential, commercial and industrial natural gas customers in the U.S., of which 94
percent — over 68 million customers — receive their gas from AGA members. AGA is an
advocate for natural gas utility companies and their customers and provides a broad range of
programs and services for member natural gas pipelines, marketers, gatherers, international
natural gas companies and industry associates. Today, natural gas meets more than one-fourth
of the United States' energy needs.
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I GENERAL COMMENTS
A. AGA Supports the Overall Structure of Methane Challenge

i. Choice — BMPs or One Future Pathways

AGA appreciates the proposal to allow a company to choose either the best
management practice (BMP) pathway, the One Future pathway, or both. It seems likely that
most natural gas utilities will find that the BMP pathway is the most workable option, but there
are some that will prefer the potential flexibility to mix and match emission reduction methods
in different parts of their system to achieve the One Future emission goal for their company in a
cost-effective manner. In fact there may be some companies that would like to participate and
seek the next level of emission reductions, but that would be precluded from doing so if they
were limited to the BMP option. The reverse appears to be true for other companies that can
apply at least one of the BMPs but could not participate through the One Future pathway. Still
others may find that the BMP pathway is the most workable option for their distribution
operations in one state, but the One Future pathway — once the details are available — may
seem more workable for their operations in another state.

AGA therefore strongly encourages EPA to retain both options. A company should be
able to choose either the BMP pathway or the ONE Future pathway — or at its option, follow
both pathways in the final Methane Challenge program.

ii. Goals & Recognition for Early Action

We agree with the goals you have listed on page 5 of your Framework proposal, and we
support having the new program:

e encourage ambitious commitments to reduce methane emissions,

e offer flexible mechanisms to achieve the commitments,

e promote innovative approaches,

e provide accountability and transparency through robust annual reporting that
utilizes EPA’s Greenhouse Gas Reporting Program (GHGRP) to the extent
possible,

e recognize progress of companies that have been proactive in reducing methane
emissions (early actors), and

e recognize improved environmental performance through quantitative
assessment of emission reductions.

In order to ensure that the program promotes these worthy goals, AGA has some
suggested changes or enhancements to the Framework proposal as well as the Supplementary
Technical Information Document, as discussed in the relevant sections below. AGA particularly



AGA Comments on EPA’s Methane Challenge Proposal
November 13, 2015
Page 3 of 17

urges EPA to find ways to recognize early actors. For example, several of our member
companies have already replaced all or most of their cast iron and unprotected steel mains, and
they should be recognized for this impressive feat in the Methane Challenge. EPA will also need
to recognize that these companies will not be able to commit to a significant percentage
reduction beyond what their pipe replacement has already achieved, since the BMPs remaining
for them to apply would achieve relatively modest incremental reductions compared to pipe
replacement. This should not diminish their stature, but if anything, should enhance it. Early
actors should be welcomed into Methane Challenge with a special award for their early action.

iii. Name — Methane Challenge

We support the proposed name. “Methane Challenge” is short, pithy, and it recognizes
that it will indeed be a challenge to get to the next level of methane emissions reduction.

B. Defining Sectors — Distribution, Transmission, Storage

EPA has proposed definitions for the different industry segments and facilities in
Appendix C of the Supplementary Technical Information Document. We appreciate the
clarification that a “natural gas transmission pipeline” for purposes of Methane Challenge
includes interstate, intrastate, and Hinshaw transmission pipelines. Thus, as we understand it,
a gas utility could opt to participate in Methane Challenge for its distribution system, but not its
intrastate transmission pipelines or for its transmission compression. We also understand the
definition of Underground Natural Gas Storage to mean that a gas utility that operates
underground storage facilities could participate in Methane Challenge for distribution, but not
for its underground storage. Please confirm that our understanding is correct.

AGA appreciates EPA’s proposal to follow the Subpart W definition of a natural gas local
distribution company (LDC) regulated by a state public utility commission. We request an
additional change however to recognize that some states have a different method for utility
rate regulation. For example, in “home rule” states, utility rates and conditions are established
by local or regional regulatory agencies. Please use the following definition: “A natural gas local
distribution company (LDC) as regulated by a single state public utility commission or analogous
regulatory structure within a single state.”

AGA requests a similar revision of your proposed definition of natural gas transmission
pipeline in Appendix C. You have proposed to define natural gas transmission pipeline to
include “a state rate-regulated Intrastate pipeline.” We request that you revise this definition
to include “an intrastate transmission pipeline subject to state, local or regional rate
regulation.” W.ith this change, the definition will be sufficiently broad to cover both rate
regulation by state utility commissions and analogous home rule local or regional agencies.
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C. Program Reporting

In addition to the reporting called for in the BMPs, EPA proposes to collect a list of
information from partner companies as part of annual reporting. The Supplemental Technical
Information document explains the purpose is “to provide context for participation in the
Program and facilitate annual tracking of programs.”! EPA proposes to ask for annual reporting
to include:

e List of included facilities that report to Subpart W (providing the facility ID);

e List of included facilities not reporting to Subpart W;

e Applicable air regulations for included facilities, including a listing of the sources covered
in the partner’s Methane Challenge commitment that are affected by each regulation;
and

e List of facilities acquired or divested during the reporting year.

AGA opposes requiring annual reporting of applicable air regulations for sources
included in the voluntary program. The requirement to conduct a regulatory analysis and
applicability determination within the context of a voluntary program is unnecessary and far
more burdensome than the agency may realize. Further, to the extent there are applicable air
regulatory requirements for natural gas distribution, transmission or storage operations, most
will pertain to conventional pollutants rather than greenhouse gases such as methane. The
reporting called for under the BMP pathway or ONE Future pathway will provide any data
needed to assess how the partner’s voluntary measures are contributing to methane emission
reductions.

D. MOU - Proposed Partner Agreement

AGA is reviewing the proposed Memorandum of Understanding (MOU) EPA recently
released, and we plan to provide comments by the November 20, 2015 deadline. We will
evaluate whether the MOU addresses the following concerns.

i.  The MOU should clearly recognize that participating companies are industry leaders
acting voluntarily to set ambitious commitments to reduce methane emissions.

ii.  There should be a mechanism to add, remove, and adjust commitment goals from the
MOU, including modification of the scope, endpoint and timing when necessary to
reflect realities not anticipated in the original commitments.

iii.  There should be no penalty or regulatory enforcement provisions in this voluntary
program. EPA’s main recourse would be to deny Methane Challenge status, and the

1 STl p. 4.
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terms of the MOU should spell out the circumstances that would trigger the loss of
Methane Challenge recognition.

iv.  Participants should be allowed to set individual endpoint and timing goals that are
anticipated to be aggressive yet reasonably expected to be achievable as allowed by
the applicable regulatory structure (i.e. by the state public utility commission or
analogous regional or local regulatory body within a single state).

v.  Progress toward meeting goals with an endpoint that exceeds one year, such as pipe
replacement, should be viewed as a multi-year rolling average to account for
unanticipated events or annual variability.

vi.  If an LDC selects the pipe replacement BMP for its commitment, the MOU should
make it clear that the tier and associated percentage reduction commitment will be
based on the inventory of cast iron and unprotected steel distribution pipelines in
service in the LDC's distribution system as of January 1, 2015. In other words, the
MOU should make it clear that the baseline inventory will not be a moving target that
could suddenly catapult an LDC into a more onerous (and unachievable) category as
a perverse ‘reward’ for its progress in replacing pipe. We do not believe it was EPA’s
intent to set moving targets within any given commitment period, but our members
are concerned that the proposal does not clearly explain how the Inventory Tiers
would be determined for the distribution pipe replacement BMP.

E. Reporting, Updating Emission Factors, Data Summary Accuracy, Public Access

AGA agrees that the current eGRRT reporting software system should provide a
generally acceptable and efficient reporting platform, if EPA makes the necessary modifications
in a “user-friendly” format and keeps the Mandatory Reporting Rule (MRR) restricted-access
data separate from the more visible data that will be posted under the voluntary Methane
Challenge program.

There are limitations in the current Subpart W formulas and outdated emission factors
that prevent them from reflecting the true levels of natural gas emissions. For example,
systems that replace cast iron or unprotected steel mains with modern polyethylene (PE) plastic
or protected steel pipe do not get credit for the full value of their emission reductions because
EPA is still using emission factors that are based on the 20 year old limited data collected in the
GRI-EPA study. This could be remedied if EPA would revise its emission factors to reflect the far
more robust and recent data provided in the Washington State University (WSU) distribution
methane measurement study published March 31, 2015. An additional improvement would be
to allow an emission factor based on the number of reported non-hazardous leaks rather than
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simply based on the number of pipe miles. This would help demonstrate improvements in
reducing leaks that do not show up when using just miles of pipe times an emission factor.
Otherwise, using the existing formulas in the Subpart W eGRRT system will mean that even if an
LDC makes significant investments and improvements by implementing BMPs in the Methane
Challenge, the true levels of methane reduction will not be fully reflected in the reported
Subpart W values. AGA urges EPA to update its emission factors on an expedited schedule.
This will help support all of EPA’s methane programs as well as provide a more accurate
assessment of total emissions in the annual GHG Inventory.

Access security in eGGRT should be modified slightly to make it easier to make the
necessary adjustments to the authorized agents and designated representatives.

AGA members’ experience with eGRRT indicates that it can be overly complex and
difficult to use — particularly for users that are not required to be in the system often and thus
are less familiar with how to navigate in eGRRT. Some tailoring is needed for the voluntary
program. We suggest creating a separate Methane Challenge module for eGRRT that is
streamlined so that Methane Challenge-only users can enter their voluntary data more easily.
This ease of reporting could increase the number of companies willing to participate in
Methane Challenge.

After a participant submits its data, the participant should have an opportunity to
review and comment on the accuracy of reports summarizing the participant’s progress toward
meeting its goals. EPA should delay public access to Methane Challenge information until 30
days after the submittal deadline to allow the participating company time to review and correct
the data displayed on EPA’s web platform for accuracy. We request this one month timeframe
given that this is a voluntary program and other priorities may arise or staff vacation schedules
could limit a thorough review within a shorter timeframe.

EPA should ensure that the public does not have access to raw data. The public should
have access to Methane Challenge data by company only in summary form that focuses on the
participants’ progress toward meeting its goals, but it is very important that EPA should not give
the public access to a company’s voluntarily provided detailed raw data such as component
counts. Otherwise, the agency will set up a very strong disincentive for company participation
in the program. In addition, to create an incentive to accelerate or expand BMP
implementation, EPA’s public progress summaries should emphasize participant progress that
exceeds commitment goals and give that participant special recognition.

To avoid unnecessary burdens on EPA and participants, the Methane Challenge
reporting deadline should be 60 days after the MRR reporting deadline.



AGA Comments on EPA’s Methane Challenge Proposal
November 13, 2015
Page 7 of 17

F. Implementation Plans

We have been pleased with EPA’s willingness to seek our input to craft the basic
framework for Methane Challenge and that you continue to do so as you fill in the details,
including what you expect companies to include in their Implementation Plans. AGA will
review the recently released guidelines for developing company implementation plans and will
provide comments by the November 20, 2015 deadline.

In the meantime, we offer the following preliminary comments on implementation. We
request that EPA allow companies, at their option, to combine reporting entities within their
parent company umbrella and have the option to develop an implementation plan and report
at the parent company level. This would provide a company with more flexibility with respect
to the measures implemented and potentially allow participation of a greater number of its
subsidiaries.

Each implementation plan should include a “start date” for each BMP and a
corresponding data collection procedure that may vary depending for example on the need to
purchase additional equipment or to train personnel for a particular BMP.

G. ONE Future Option

Some AGA member companies are founding members of the ONE Future initiative, and
other members are interested in participation. AGA supports EPA’s proposal to give companies
this option in addition to the BMP option.

. DETAILED COMMENTS ON BMPS
A. Distribution BMPs

i. Distribution Mains - Pipe Replacement Tiers

AGA appreciates EPA’s attempt to establish more workable annual replacement goals
and a tiered set of goals based on a company’s starting inventory. In the Supplementary
Technical Information Document, EPA added a proposed Tier 5 as suggested on a recent
stakeholder call. AGA appreciates and supports this addition.

We would also like to suggest a few adjustments to the tiers and goals to avoid
unintended and unachievable “cliffs.” In addition, since companies report their mileage on an
annual basis to the U.S. Department of Transportation (DOT), we urge EPA to set the baseline
inventory as of January 1 of the year in which a participant adds the pipeline replacement BMP
to their commitment under Methane Challenge.
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We ask EPA to revise the pipe replacement BMP Chart as follows (changes in red font
and underlined):

Tier | LDC’s Inventory as of Jan. 1, 2015* % Annual Replacement/Repair
of Cast Iron and Unprotected Steel (or at the company’s option such higher rate as approved

Mains and Other Prioritized Pipe by the State or equivalent rate regulator)

Note: LDC remains in same goal tier throughout
commitment period.

1 <500 miles 5%

2 500 — 1,000 miles 4%

3 1,001-1,500 miles 3%
Or over 2 miles/1000 customers

4 1,500 miles-3,000 miles 2%
Or over 3 miles/1000 customers

5 >3,000 miles 1.5%

*Or January 1 of the year in which a participant adds this BMP to their commitment.

The above chart also adds an optional metric that would tie the replacement rate to the
rate of “capital spend” per thousand customers. This is an important option for smaller LDCs
that have a smaller base of customers over which to spread the costs of replacement.

Once a participant makes a commitment to replace (or line, seal or protect) pipe under
this BMP, the participant should remain in the same tier until the commitment (e.g. a Tier 3,
five year goal to replace pipe at 3% per year) is complete. In other words, EPA should make it
clear that this BMP would not be a “moving target” that could ratchet up the annual
percentage replacement requirement within the timeframe of a given 5-year commitment as
the partner company successfully reduces its inventory of leak prone pipe. This is important,
because an LDC cannot commit to do more than its state utility commission (or home rule
equivalent) approves. However, if a utility has approval from its regulator for cost recovery
supporting a more accelerated mileage rate, the utility should be allowed the option to use that
more accelerated rate when the company sets its Methane Challenge goal.

Mergers and acquisitions can increase a company’s pipe inventory. Some procedure is
needed to address these changes. AGA recommends one of two options. One option would be
to enter into a revised MOU to address the inventory changes due to M&A activity. The other
would be to use a formula as described below.

EPA could allow companies to either choose the tier goal as above, or to choose using
an optional equation to calculate their annual replacement goal based on the amount of cast
iron and unprotected steel inventory in relation to the company’s total inventory of distribution
pipe in service. This would help eliminate a large gap in replacement miles for companies that
are on the line between EPA’s suggested tiers. It would also reflect the fact that the relative
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effort and expenditures change proportionately as system size increases or decreases through
mergers and acquisitions. In addition, if an LDC acquires and merges with another older
distribution system in the same state, its inventory of cast iron and unprotected steel pipe may
increase, despite its ongoing efforts to replace pipe and its likely future acceleration of pipe
replacement in the acquired, older system. The formula below could address such M&A
changes, since it would be scalable as system size increases or decreases:

% Annual Replacement = 0.2(Total Pipe Inventory/Cl + US Inventory)

Where Cl = Cast Iron, and US = Unprotected Steel (and ‘Replacement’ includes
other measures such as lining, internally or externally sealing Cl, or adding
cathodic protection)

In addition, the program should recognize that public safety risk or regulatory drivers
may cause the need to modify pipe replacement priorities and schedules.

For DOT reporting, wrought iron and ductile iron are included in the “cast iron”
category. The Methane Challenge pipe replacement BMP should clearly use the same
definition of cast iron to align with the DOT reporting category, which is also used in the EPA
Greenhouse Gas Inventory.

As with other BMPs, we will need to see EPA’s more detailed description. One of the
issues we hope to clarify is the term “seal.” There are methods to seal joints externally as well
as internally (CISBOT). It should also be noted that lining is a very costly method and has
limited application, as we have described in our previous meetings with you. We look forward
to working with you to flesh out the details of this pipe BMP.

ii. Distribution Services, Service T's and Relocating Customer Meters

AGA appreciates the addition of unprotected steel and cast iron service lines as a new
BMP option. (STl pages 17-18). This BMP should be based on the number of services by
material rather than their length. This would better align with the way that gas utilities and the
Energy Information Administration (EIA) account for services.

Utilities have programs to replace unprotected steel and cast iron services with PE
plastic services to enhance pipeline safety, and these actions also help reduce emissions. We
believe unprotected steel distribution service lines and service T’s where the service connects
with the main should be included.

AGA also urges EPA to include relocating customer meters as an option. This could
allow participants flexibility to establish goals and commitments that are above what is
required by regulation but are approved by the state public utility commission (or home rule



AGA Comments on EPA’s Methane Challenge Proposal
November 13, 2015
Page 10 of 17

equivalent) for cost recovery in the LDCs rate treatment. For example, such commitments
could include:

e Relocating customer meters from the property line to the house according to individual
company triggers, and then adding these service lines to the leak survey program —
thereby facilitating leak detection and repairs, or

e Setting annual numeric goals for service line replacements, particularly focused on
service line materials found to be more prone to emissions, or

e Performing leak surveys and repair customer service lines prior to turning on gas
service, or

e Replacing all unprotected steel and cast iron services when an associated main is
replaced.

iii. Metering & Pressure Regulating Stations (M&Rs)

In the original Framework document, EPA proposed a BMP to “undertake monitoring
and repair activities, at specified minimum levels, following defined parameters governing
repair activities.” We understand EPA is now considering whether to drop this BMP from the
program. EPA’s Technology Support Document released on October 19 acknowledges that
Subpart W reporting data “indicates a low level of emissions from this source relative to other
distribution sources.” The document also recognizes that recent studies such as the multi-city
distribution study by Dr. Brian Lamb of Washington State University “indicated that upgrades to
M&R Station/City Gates that have been implemented in recent years have resulted in lower
emissions from this source.” AGA welcomes this recognition of the WSU data by EPA. You have
asked for our feedback on “whether there is a significant population of M&R Stations/City
Gates that have not made upgrades, and whether to include this source in the Program.”

While there are a limited number of remaining M&R stations that have not made
upgrades such as replacing high-bleed with low-bleed pneumatics and implementing robust
leak detection and repair programs, AGA encourages EPA to retain this BMP option because the
companies that operate these few remaining older M&Rs would appreciate the option to
include a goal for upgrading them in their Methane Challenge commitments.

Here are our general thoughts, in the event that you decide to retain the monitoring and
repair BMP.

This BMP should allow a participant to incorporate actions consistent with what they
are already required to do under Subpart W, understanding that you are looking for additional
actions beyond what is already required by regulation. This could include the following actions,
at the company’s option:

e Increase the frequency of Subpart W-style monitoring and measurements at
Transmission to Distribution pressure reduction stations (TDs), or
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e Expand the monitoring program from TDs to a larger population of M&Rs (e.g.
surveying a statistically representative sample), or

e Repair leaks detected as soon as practical but within 30 months of discovery, subject
to the following two exceptions:

o where conducting the repair alone will result in greater methane
emissions than if left leaking until the next time that segment is de-
pressurized; and

o where the cost exceeds a 5-year payback relative to the cost of lost gas.

iv. Distribution Main (>60 psi) Blowdowns BMP

In the October 19% Supplementary Technical Information Document, EPA lists four
options for reducing blowdown emissions related to non-emergency work on distribution lines
operating at 60 psi or more “by at least 50% from total potential emissions each year.” AGA
urges EPA to set the threshold for the blow down BMP at greater than 60 psi.

It is important for EPA to note that early actor companies that have already
implemented best practices to limit blowdown emissions would not be required to reduce their
already low blowdowns by an additional 50%. Instead, early actors could participate using this
BMP because the 50% reduction is from “potential” uncontrolled blowdown emissions.

The four BMP blowdown control options are to: (1) route gas to a compressor or
capture system for beneficial use; or (2) route gas to a flare; or (3) route gas to a low pressure
system by taking advantage of existing piping systems; or (4) use hot tapping. For purposes of
this BMP,

“total potential emissions would consist of calculated emissions from all planned
maintenance activities in a calendar year, assuming the pipeline is mechanically
evacuated or mechanically displaced using non-hazardous means down to

atmospheric pressure and no mitigation is used.”?

Some of our members were confused by this reference to evacuating a line down to
atmospheric pressure, so AGA suggests that EPA add a clarification that the blowdown BMP
does not require a company to reduce pressure down to atmospheric pressure for every
blowdown. Instead, the reference to atmospheric pressure is simply to assist in defining total
potential emissions in the absence of mitigation. The BMP calls for reducing the total potential
emissions by 50% - not 100%, which would be unachievable.

AGA believes that pressures greater than 60 psi provides an acceptable category of
higher pressure distribution main for deploying methods for reducing planned, non-emergency

2 STl p. 14.
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blowdowns. It is helpful to have a clear cutoff level to know what types of distribution mains
are eligible for credit under this voluntary blowdown reduction BMP.

AGA supports the list of options available for achieving such reductions. It would be
helpful to add a note that a company making a commitment to deploy this BMP across its
operations would not be limited to picking one method to apply to all future jobs, but instead
could pick the method(s) best suited for each maintenance job at the time of that job. We also
recommend allowing an option to use a pre-event checklist of potential options to reduce
emissions from a particular planned blowdown or venting that documents that the best level of
control, if any, is used for that event.

We agree that flaring also should be included as an option to control methane emissions
and appreciate its inclusion in the Supplementary Technical Information Document. Our
members would also appreciate EPA’s help in explaining to the public that flaring is actually
environmentally beneficial. Community members sometimes are concerned about the
appearance of flaring and do not understand how it benefits the environment as well as public
and worker safety in some instances. In fact our members have sometimes heard community
members say they would prefer the LDC just to vent the gas. If EPA explains the benefits of
flaring compared to venting, that could help gain community acceptance.

v. Excavation Damage Prevention BMP

EPA has provided more detail to describe the voluntary BMP for reducing emissions
caused by third party excavation damage in the October 19* Supplementary Technical
Information Document. The STI provides a good definition of “excavation damage,”? however,
it should be expanded to recognize that such damage occurs not only when excavators fail to
call before they dig but also when they call — but then ignore the utility markings.

AGA agrees with the list of options a company could commit to deploy as appropriate to
their circumstances, including either or all of the following and to set company target rates in
consultation with EPA:

1. “Shorten average time to shut-in for all damages, or”

2. “Reduce the number of damages per thousand locate calls, or”

3. “Undertake targeted programs to reduce excavation damages, including
patrolling systems when construction activity is higher, excavator education
programs (811, call before you dig), identifying and implementing steps to
minimize repeat offenders, and stand-by efforts, or”

3 STl pp. 19-20.
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4. “Conduct incident analyses (e.g. by identifying whether excavation, locating, or
One-Call practices were not sufficient)”

We appreciate EPA’s effort to refer to AGA’s Voluntary Guideline for Reducing Natural
Gas Emissions as a starting point and for listening to our ideas. AGA supports the proposed
metric for reducing damages per thousand locate calls. This is the metric used by many
companies through their Common Ground Alliance DIRT programs.

Our members also support and appreciate the option to set goals for “leading
indicators” that exceed regulatory requirements for damage prevention and to allow setting
company-specific goals in order to be effective given different demographics (urban vs. rural),
geographic differences, and regulatory environments — notably the relative strength and
enforcement of state ONE-Call laws, which our members have found is the most critical factor
in reducing third party damage.

The SDI sets out a daunting table of metrics for use in documenting and reporting their
progress in implementing the damage prevention BMP. EPA explains that for the BMP
pathway, a company would “use the collected data to set a company-specific goal for reducing
methane emissions from excavation damages by implementing” the listed mitigation options.

AGA supports efforts to measure and estimate natural gas emissions from across the
value chain more accurately and credibly, and we believe this new data on emissions from
incidents caused by third party excavation damages will facilitate greater accuracy and fact-
based decisions.

B. Intrastate Transmission & Underground Storage BMPs

AGA appreciates the clarification in the STI document that this set of BMPs applies to
both interstate and intrastate transmission lines. However, AGA recommends that EPA create
two subcategories for FERC-regulated interstate vs. state-regulated intrastate transmission and
underground storage. State-regulated LDCs operate “transmission lines” (as defined by PHMSA
and Subpart W) within a single state as part of their systems for delivering natural gas to
residential and commercial customers. These transmission lines are usually at lower pressures
than one would find in large interstate pipelines, and the compression stations that LDCs
operate are usually smaller than their interstate cousins. In addition, unlike interstate pipelines
that have one federal rate regulator (FERC), companies that include several affiliated LDC
subsidiaries in different states probably cannot commit to apply the same measures across all
transmission lines in all states, because each state’s regulatory commission must approve such
actions and they may not all agree. These differences warrant creating a separate category for
Intrastate Transmission & Storage BMPs.
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i. Reciprocating Compressors — Rod Packing Vent

We understand that the BMP options for compressors would apply in several industry
segments, including interstate and intrastate transmission compression. Appendix 2 in the July
Framework proposal describes this BMP as: “Route rod packing vent to capture/use or route
gas to flare or replace rod packing every 26,000 hours of operation or every 36 months.” The
October 19th STI document provides further detail,* including a source description and listing
four alternatives for mitigating emissions from wear and tear on the flexible rings in
reciprocating engine compressors:

1. Replace the rod packing every 26,000 hours of operation, or
2. Replace the rod packing prior to every 36 months, or
3. Route the rod packing vent to a capture system for beneficial use to reduce
methane emissions by at least 95%, or
4. Route the rod packing vent to a flare or control devise to achieve at least a 95%
reduction in methane emissions.
These BMP options are fine, but they are missing one important element. AGA urges
EPA to add an option for “condition based maintenance” of the equipment, since other
compressor cylinder issues could be responsible for an excessive leak, and those other issues
would not be addressed by replacing the rod packing.

In a “condition-based maintenance” program, the operator determines when to
perform rod packing or other maintenance. With this approach, the rod packing leak rate is
periodically monitored, and an increase in rod packing leak rate above a defined level triggers
rod packing maintenance.

An EPA Natural Gas STAR lessons learned document, “Reducing Methane Emissions
from Compressor Rod Packing System,”> provides an example of condition-based maintenance
practices. In the STAR program example, rod packing gas leaks are periodically monitored and
the value of the incremental leaked gas (relative to post-maintenance/replacement leak rates)
is tracked. When the incremental lost gas value exceeds the maintenance/replacement cost,
the rod packing maintenance/replacement is cost-effective. This same philosophy can be
applied in Methane Challenge but the maintenance decision should be based on a defined leak
rate or change in leak rate over time indicative of degradation in rod packing performance. In
California, the Air Resources Board (ARB) is contemplating similar regulations for reciprocating
compressor rod packing leakage. Draft regulatory language from ARB allows condition based
maintenance with a leak threshold of 2 scfm.®

4 STl pp11-12.

5 http://www.epa.gov/gasstar/documents/Il rodpack.pdf

5 http://www.arb.ca.gov/cc/oil-gas/meetings/Draft Regulatory Language 4-22-15.pdf. §95213(e).
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Flexibility to use condition-based maintenance is warranted because rod packing
performance may be perfectly adequate when the prescribed time interval elapses. This
approach avoids unnecessary costs and down time to replace packing that is still functional. In
addition, it provides the ability to identify packing that degrades prematurely. Rod condition
can also lead to leaks that will degrade packing at an accelerated rate and not be minimized by
changing packing. A condition-based maintenance program allows operators to address
underlying causes in a cost-effective manner.

ii. Centrifugal Compressors — Venting

For centrifugal (turbine) compressors, the Supplemental Technical Information
document describes mitigation options to reduce emissions associated with wet seal oil
degassing vents. There are three alternative mitigation options:

e Route wet seal degassing to a capture system for beneficial use to achieve at
least a 95% methane emissions reduction; or

e Route wet seal degassing to a flare or control devise to reduce methane
emissions by 95%; or

e Use centrifugal compressors with dry seals.

Recent studies indicate that emissions from this source category are lower than originally
assumed. However, some companies may wish to retain this as an option for voluntary
measures.

iii. Compression Station Equipment Leaks/ Fugitive Emissions

EPA’s original Framework document describes this proposed BMP to require a
participant to “undertake monitoring and repair activities, at specified minimum intervals,
following defined parameters governing repair activities.” The STI document does not provide
any further detail, but we assume this “voluntary” measure would align with the leak detection
and repair (LDAR) requirements in the Subpart O0O00a proposed new source performance
standards (NSPS).” AGA will comment on the LDAR proposed rule requirements in that
proceeding. In brief, we believe the proposed LDAR requirements miss the mark and would
better achieve EPA’s goals if the leak detection program were focused instead on finding and
fixing the few “gross emitters,” which recent studies have shown to contribute a majority of the
emissions from compression.

7 80 Fed. Reg. 56593 (Sept. 18, 2015).
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iv. Transmission Pipeline Blowdowns from Non-Emergency Maintenance

Projects Between Compressor Stations

The STl document lists four mitigation options for reducing blowdowns from
transmission lines:

e “Route gas to a compressor or capture system for beneficial use, or

e Route gasto aflare, or

e Route gas to a low pressure system by taking advantage of existing piping
connections... to reduce system pressure prior to maintenance, installing
temporary connections... or

e Utilize hot tapping...”

We agree that these are reasonable voluntary measures that can help reduce methane
emissions from maintenance blowdowns. Further, the TSI explains that if a company decides to
select this BMP, the company would commit to maximize blowdown gas recovery or emission
reductions by using one or more of the above options to reduce methane emissions “from non-
emergency blowdowns by at least 50% from total potential emissions each year” calculated
based on all planned maintenance activities in a calendar year. The original Framework
document also explicitly states that this BMP “excludes emergency blowdown situations.” AGA
strongly supports this exclusion to ensure pipeline safety. The blowdown BMP should only
apply to non-emergency maintenance blowdowns.

v. Pneumatic Controllers

For transmission and storage, EPA’s Framework and STI documents use the same
description of the pneumatic controller source and mitigation options as the BMP for
production and gathering pneumatic controllers. The Framework document contains an
important exclusion: “For gas-driven pneumatic controllers, use low (defined as gas bleed rate
<6 standard cubic feet/hour) or no bleed controllers for all applications except those requiring
high-bleed controllers for certain purposes, including operational requirements and safety.”
The STI further notes that the pneumatic controller BMP “does not cover operational situations
in which pneumatic controllers with a bleed rate greater than 6 standard cubic feet (scf) per
hour are required based on functional needs, including but not limited to response time, safety
and positive actuation.”® AGA strongly supports this critical exception for operations and
safety.

8 STl p.6.
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. CONCLUSION

We are pleased with the overall structure of the proposed Methane Challenge program,
and we believe that working together with EPA, we can fill in the remaining details in a manner
that is workable and will encourage participation in the new enhanced program.

AGA appreciates the opportunity to comment. If you should have any questions, please
contact Pamela Lacey, AGA Chief Regulatory Counsel, at (202) 824-7340 or placey@aga.org.
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Comments of the American Gas Association

On EPA’s Proposed Partnership Agreement and Implementation Plan Guidelines for the
Voluntary Methane Challenge Program

November 20, 2015

The American Gas Association (AGA) appreciates the opportunity to provide feedback
on EPA’s draft partnership agreement and guidelines for company implementation plans for the
Methane Challenge program released on November 10, 2015.

The American Gas Association, founded in 1918, represents more than 200 local energy
companies that deliver clean natural gas throughout the United States. There are more than 72
million residential, commercial and industrial natural gas customers in the U.S., of which 94
percent — over 68 million customers — receive their gas from AGA members. AGA is an
advocate for natural gas utility companies and their customers and provides a broad range of
programs and services for member natural gas pipelines, marketers, gatherers, international
natural gas companies and industry associates. Today, natural gas meets more than one-fourth
of the United States' energy needs.

I Proposed Partnership Agreement

AGA believes the draft partnership agreement will meet our members’ needs with a few
minor adjustments. Overall, we believe the agreement is clear, succinct, and addresses our key
criteria outlined in our November 13™ comments.

i.  Recognize Leadership: The agreement will allow EPA to recognize participating
companies as industry leaders acting voluntarily to set ambitious commitments to
reduce methane emissions.

ii.  Flexibility to Meet Future Realities: There appears to be a sufficient mechanism to
add, remove, and adjust commitment goals from the MOU, including modification of
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fii.

Vi.

Vii.

the scope, endpoint and timing when necessary to reflect realities not anticipated in
the original commitments.

No Penalty or Regulatory Enforcement (Request Revision): The agreement should be
revised slightly to make it clear there would no penalty or regulatory enforcement
provisions based on information or actions taken in this voluntary program. We
believe this concern could be addressed by adding the following: “By setting out a
target date on this form the Company does not intend to expose itself to reqgulatory
liability if it cannot meet the target date.”

Protect Confidential Information & Raw Data (Request Revision): AGA requests
EPA to revise the agreement to protect confidential information, with the following
text: "the information submitted through the methane challenge that is not already
public will remain confidential." AGA understands that EPA will want to provide
transparency to allow the public to see the progress partner companies are making
in reducing methane emissions. These competing concerns can be addressed by
rolling up data in a higher level summary rather than releasing all the raw data.

Flexibility to Set Goals: We believe the agreement will be sufficiently flexible to allow
participants to set individual endpoint and timing goals that are anticipated to be
aggressive yet reasonably expected to be achievable as allowed by the applicable
regulatory structure (i.e. by the state public utility commission or analogous regional
or local regulatory body within a single state).

Multi-Year Rolling Average (Request Revision): Progress toward meeting goals with
an endpoint that exceeds one year, such as pipe replacement, should be viewed as a
multi-year rolling average to account for unanticipated events or annual variability.

No Moving Target within Commitment Periods (Request Revision): If an LDC selects
the pipe replacement BMP for its commitment, the agreement should make it clear
that the tier and associated percentage reduction commitment will be based on the
inventory of cast iron and unprotected steel distribution pipelines in service in the
LDC'’s distribution system as of January 1, 2015 or January 1 of the year in which the
partner company joins the program. In other words, the agreement should make it
clear that the baseline inventory will not be a moving target that could suddenly
catapult an LDC into a more onerous (and unachievable) category as a perverse
‘reward’ for its progress in replacing pipe. We do not believe it was EPA’s intent to
set moving targets within any given commitment period, but our members are
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concerned that the proposal does not clearly explain how the Inventory Tiers would
be determined for the distribution pipe replacement BMP.

Il Implementation Plans — Allow LDC or Corporate Level Plans

AGA generally supports EPA’s brief Guidelines for developing Implementation Plans. We
request one change so the guidelines clearly allow companies, at their option, either (1) to
develop separate implementation plans for each of their LDC subsidiaries, or (2) to combine
reporting entities within their parent company umbrella and have the option to develop an
implementation plan and report at the parent company level. This would provide a company
with more flexibility with respect to the measures implemented and potentially allow
participation of a greater number of its subsidiaries.

Each implementation plan should include a “start date” for each BMP and a
corresponding data collection procedure that may vary depending for example on the need to
purchase additional equipment or to train personnel for a particular BMP.

AGA appreciates the opportunity to comment. If you should have any questions, please
contact Pamela Lacey, AGA Chief Regulatory Counsel, at (202) 824-7340 or placey@aga.org.
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Charge Questions — July 23 Proposal

Charge Question 1

Please indicate whether your company has specific interest in one of the commitment
options presented, including the possibility or likelihood of your company potentially
making that commitment.

Industry and EPA’s incentives are aligned in desiring to keep methane in the pipeline, to reduce losses
and improve product recovery. Industry members strive to evaluate options for cost effective measures
to reduce emissions and implement them where they can achieve the greatest reductions. For example,
EPA recently reported that total methane emissions from natural gas systems are down 11 percent since
2005 despite significant growth in production. These accomplishments are due in large part to the
historic participation in the Natural Gas STAR program and industry’s own voluntary measures.

API has previously shared options for achieving substantial methane emissions reductions more rapidly
than regulations would allow. While the uncertainty surrounding the various pending regulatory
decisions may influence individual company decisions on whether to participate in a federal voluntary
program, APl and its members continue to be committed to voluntarily reducing emissions, either on
their own or through a government partnership.

While there is interest among APl members in making a commitment under the program, there are
several uncertainties that pose potential barriers to commitment. These uncertainties include:

e Commitment Timeline: Because the industry is facing a number of regulatory and non-

regulatory initiatives from several agencies at the same time, we need more time to consider
participation and level of commitment in the voluntary program. APl understands that EPA will
allow for ongoing partner commitments beyond early 2016, which could help encourage
participation as the initial timeline for charter partners set out in EPA’s proposal is very
aggressive (see response to question 3).

e Overlap with Regulations: Lack of knowledge about the outcome of the various proposed and

upcoming regulations and policies, which may impact these same facilities and emission
sources, impedes the ability to make a quick commitment. The comment period for this
program should be extended to stay open until industry is able to review BLM’s proposed
regulations and assess how this program interacts. (See comment response to question 9
below.)

e Incentives tied to Regulatory Compliance: Adding incentives that help achieve cost effective

compliance with, or exemption from, the emerging regulations, such as the leak detection and
repair provision of the proposed NSPS O000a and CTGs would help encourage participation.
(See comment response to question 2 below.)



e Program Flexibility: The best way to obtain high levels of commitment is to make the program

as flexible as possible. We appreciate the enhanced flexibility in this proposal, which allows
companies to select which BMPs to include in their commitment and defines “company-wide” in
a manner that aligns more closely with company decision making. The need for company-wide
commitment may limit interest in company commitments, even with the relaxed definition of
“company-wide” that EPA proposed. The all or nothing concept (meaning every source owned
by the company must be reduced within the “company-wide” boundary) makes commitment
difficult. Having the ability to target the highest emitting emission sources may result in the
most cost-effective reductions. Likewise, facilities located in remote areas, with low production
levels and/or characterized by low pressure production would be costly to control with minimal
benefit. Allowing flexibility in implementation of the BMPs to target the sources with the highest
potential for reduction at the lowest overall cost could both encourage participation and result
in the highest potential reduction possible.

Charge Question 2

In addition to recognition through the Program, what are the key incentives for
companies to participate in this Program? Should EPA offer some partners extra
recognition, such as awards?

We appreciate EPA’s consideration of incentives for industry members employing leading practices in
reducing methane emissions. In light of several pending regulatory efforts aimed at reducing methane
emissions from the oil and gas sector, we are very interested in incentives to achieve early, widespread
reductions.

Addressing methane emissions through a flexible, voluntary program has the potential to achieve
greater methane reductions at a lower overall cost to industry. Conversely, regulatory actions demand
more attention and require that the companies’ limited available resources be focused on addressing
compliance. The program could provide a way for EPA to assure the implementation of company-wide
actions, such as leak detection and repair programs, that would provide regulatory and reporting relief
to companies with advanced, responsible practices. Limiting reporting and recordkeeping burden and
allowing flexibility for current programs to continue would provide a strong incentive to companies and
result in greater emissions reductions.

API has previously provided a document to EPA entitled, “Incentivizing Voluntary Participation in The
Enhanced Natural Gas Star Program” (see Attachment A). We would appreciate the opportunity to work
with EPA on crafting Program details that would help encourage participation. Recommendations on
expanding the incentives to encourage broader industry participation include:

e Exemptions under NSPS 0000 and CTGs: One incentive pathway would be to consider

companies with ambitious voluntary programs addressing new and existing sources to become
exempt from the requirements in the New Source Performance Standards and the Control



Techniques Guidelines. EPA should consider exempting sites participating in the Program from
NSPS O00OQa. EPA can include a potentially effective incentive in the Program by allowing BMP
commitments to limit potential to emit (PTE) of a facility, as long as maintaining the BMP for the
facility is documented. While we recognize that exemptions or credits would be reflected in the
appropriate regulation and not the voluntary program, it emphasizes the need for industry to
have clarity on the regulations prior to making commitments under the voluntary program.

Limiting Potential to Emit (PTE): EPA should provide guidance to allow for limiting potential to

emit (PTE) for regulatory and permit requirements based on Program participation, such as the
proposed OO0O0a leak detection and repair program.

Avoidance of Regulation for Existing Sources: EPA has indicated that the big-picture incentive
for the industry to have high participation in the program is to reduce the need for future

regulation of existing sources (e.g., 111(d) emission guidelines). While we appreciate the
flexibility that this would provide the industry, the decision would belong to future
administrations and there is no certainty that this incentive would be upheld. To avoid 111(d),
our preferred approach is to not regulate methane and instead continue to regulate VOC only.

Charge Question 3

EPA is proposing to launch the Program with charter partners by the end of 2015,
but will welcome new partners on an ongoing basis. Please comment on the
likelihood of your company committing to join this Program as a charter partner, or
at a future date.

We recognize EPA’s desire to enhance the Natural Gas STAR program to encourage ambitious

commitments from industry participation. Member companies will individually decide whether to

participate. While many companies support the principles of the Program, companies are more likely to

commit to a voluntary program when there is clarity on how the program and pending regulatory

actions will complement each other. Without this certainty, companies are unable to accurately assess

the cost and potential benefits of implementing the Program. With current low oil and gas prices, the

funding necessary for such a commitment is even more difficult to secure. Following are some

suggestions that could help encourage companies to participate:

Delay Program Implementation: Companies interested in signing up may wait until there is

more regulatory certainty. We appreciate EPA’s flexibility on companies joining the Program
after the charter date.

Revocable Letter of Intent: To gauge industry commitment and, thereby, inform the necessity to

regulate methane from existing sources, perhaps EPA should first seek a revocable letter of
intent to participate rather than a commitment to immediate implementation. This would allow



time for companies to further develop their full implementation plan as part of the MOU
process.

Phased-in Implementation: We appreciate the allowance of a phased-in approach to achieve

the level of commitment over a five year period, which may help encourage participation. This
flexibility to ramp up commitment levels over time within the five year period may allow more
companies to commit, especially with the current low cost of oil and gas and the uncertainty of
a significant rebound in the coming months.

Scope of BMP Implementation: Another consideration that may encourage company

participation as charter partners in the Program would be allowing flexibility in the commitment
tied to source types for implementing BMPs. For example, rather than committing to full
implementation of BMPs for a given source type, it may benefit some companies to have the
flexibility to implement the most cost effective and impactful BMPs across source types to
achieve a desired level of BMP implementation. In this case, the commitment might be on a
percentage of total methane sources that implement BMPs. This flexibility would have the
added benefit of avoiding the need to build in exemptions for implementing BMPs across all
sources of a given source type.

Mechanism for BMP Approvals: In terms of the BMP option, flexibility will rely on new BMP

innovations. EPA has acknowledged that they will review new BMPs submitted by industry, but
the approval mechanism to do this has not been set out.

Goals and Commitment: If a company does decide to join the Program, the initial commitment

goals (which may seem achievable at the time of commitment) may become too aggressive due
to various factors, such as market conditions or significant acquisitions. Adding provisions for
periodic goal re-evaluation and re-commitment would provide companies the flexibility to
respond to the external factors while achieving their goals in a manner that makes business
sense for the company. This type of flexibility could also encourage companies to participate in
the voluntary Program.

Public Information: The program describes EPA’s plan to publish information related to the

company commitments and performance toward goals. Before a company signs up, it would be
beneficial to understand what level and type of information will be publicly released (e.g., will
the MOU be public?) while avoiding the release of confidential business information (CBI) in the
public domain. This could be a deciding factor for a company, depending on what information
will be shared with the public.

Program Exit: Clarity on the conditions and mechanism for a company to exit the Program could
help incentivize companies to participate. If exit pathways are outlined, companies may feel
more secure when signing up. (See response to question 1 on alignment of the voluntary
participation with exemptions from regulations.)

Charge Question 4

For the BMP option, how can EPA encourage companies to make commitments for



sources for which they have not made significant progress in implementing
mitigation options? In other words, how can companies be encouraged to
participate beyond the sources for which they have already made significant
progress?

Flexibility to achieve the greatest reductions at the lowest cost could encourage companies to
participate (see response to question 3, Scope of BMP Implementation). Applying the same BMPs
across a given source type makes little sense when the control will be very effective in some cases,
and make little to no reduction in others. Allowing more flexibility in selecting sources to cover under
the commitment could result in higher participation as well as more overall reduction, since the largest
contributors to emissions can be targeted, as opposed to a blanket approach for a given source type.

The Program can play a role in disseminating guidance and case studies and by holding technology
workshops to help companies better understand how to target application of controls effectively.

Charge Question 5

Please provide comments on the sources and corresponding BMPs that are provided
in Appendix 2, including any recommended additions, deletions, or revisions.

EPA should target BMPs in areas where they are cost effective and impactful to implement, as opposed
to an ‘across-the-board’ implementation approach on a source type basis. Allowing flexibility in both
the BMPs allowed and the implementation across sources will be more cost effective, result in higher
methane reductions, and help encourage broader industry participation.

API has previously provided detailed proposals for a phase-out of high bleed pneumatic controllers and
leak detection and repair. These proposals are attached and summarized below. Other BMP options
proposed, such as gas well venting for liquids unloading, do not lend themselves to such a commitment.
Source-specific comments on the sources included and corresponding BMPs are outlined below:

e Equipment Leaks: There is no BMP proposal for equipment leaks at this time. The attachment

provided (see Attachment B) provides a basis for a future EPA leaks program. We would be
happy to provide additional detail to EPA on API’s proposed program, and we support API’s
proposal as an appropriate leak detection and repair program in the OO0Oa rulemaking as well.
In the absence of a BMP, companies should be allowed to proceed and specify a methodology
they choose to employ (e.g., directed inspection & maintenance program).

e Pneumatic Controllers: Replacing continuous high bleed controllers with either low bleed or

intermittent vent controllers reduces methane emissions, and is generally technically feasible. It
is critical to maintain the option for replacing high bleed controllers with either intermittent
vent or continuous low bleed controllers, which does not appear to be part of EPA’s October
proposal. In most cases, replacement with an intermittent vent device (also known as a no-

6



bleed controller) is the most feasible and cost effective option for replacing continuous high
bleed controllers and properly functioning intermittent vent devices can be the lowest emission
choice in any specific control scenario since they do not emit between de-actuation events.
Intermittent vent controllers are recognized as meeting the low emission standard for
continuous low bleed controllers in the Control Techniques Guidelines proposal and the existing
subpart 0000. (See Attachment C for API’s suggested phase-out of high bleed pneumatic
controllers.)

Pneumatic Pumps: There is no BMP proposal for pneumatic pumps at this time. Pneumatic

pumps are a difficult source to easily identify a BMP. Common suggestions such as replacement
with solar pumps or electric pumps and routing exhaust gas to flare or gas capture/use have
operational limitations in many applications. Electric pumps are limited by the availability of
power, which is not typically available in remote locations. Solar pump applications are limited
by a number of factors including, but not limited to: a) cold climates where snow cover can
interrupt power causing operational issues; b) cost effectiveness — industry experience indicates
that the payback period is typically longer than the expected lifespan of the pump; and c) high
pump capacity and high pressure applications require more energy than is suitable for solar
pumps. Additionally, many operators have experienced thefts of solar panels, which can cause
shut in operations. A BMP option to route pump exhaust gas to a flare or gas capture system, or
use on-site is generally not cost effective, unless a control device is already on-site and
technically feasible. Pneumatic pump BMPs should be based on a site-by-site assessment and
commitment. We also suggest that intermittent use, other diaphragm pumps (such as used for
bulk liquid transfer) and temporary pumps be exempted from requiring a BMP solution, as these
are generally not cost effective and can be technically challenging to address. We would also like
to highlight that the gas-assist lean glycol pumps (often termed Kimray pumps) on glycol
dehydration units are not pneumatic pumps but rather energy scavenging pumps with
mechanical losses made up by gas assist. The only replacement for gas-assist lean glycol pumps
is replacement with electric pumps which is dependent on reliable electric power being
available.

Liguids Unloading: Emissions from venting to assist wellbore liquids unloading are complex and

actions to reduce venting must be matched with the characteristics of an individual well and
reservoir combination. A key challenge is that there is no universally applicable technology to
manage wellbore liquid loading without at least occasional venting. Industry is actively working
on this difficult subject, including strategies that work to better manage wellbore liquid loading,
and we recommend at this time that a BMP should not be drafted for liquids unloading. If a BMP
is included in the final program, it should be based on a case by case evaluation which includes
wellbore configuration, reservoir characteristics and time, as there is no universal approach that
is appropriate for all wells. We would like to reiterate our earlier comment on the white papers
that installation of plunger lift systems is not an emissions control technique, rather plunger lift
systems are one tool used in managing wellbore liquids. As the API/ANGA survey data, the
GHGRP data, and the UT/EDF production studies have shown, a higher percentage of plunger
equipped wells vent than non-plunger equipped wells, plunger equipped wells that vent have a



much higher frequency of venting, and plunger equipped wells that vent have higher overall
emissions per well than non-plunger equipped wells that vent.

Centrifugal Compressors: This BMP should be included as an option for the gathering and

boosting sector in addition to natural gas processing. The system that would be needed for
capturing and recovering or flaring vent gas recovered from a wet seal degassing vent stream
would be site specific. At some sites, a seal-oil/gas separation or vapor recovery system may be
a very complex undertaking and introduce safety risks. Factors to consider include the current
configuration of the seal-oil system and the ability to retrofit with seal-oil/gas separation or the
availability of a current vapor recovery system and destination for the gas (e.g., a flare), site-
specific emissions and typical unit utilization, and issues, including safety, associated with
system design and the end point for usage (e.g., system pressures, compatibility with fuel gas).
The BMP for a wet seal recovery system should be flexible to allow for assessment of
applicability, cost, and safety considerations on a case-by-case basis due to complexity. Another
option that some operators may choose is to convert or upgrade a compressor to a dry seal
system, which should also be recognized as a BMP.

Reciprocating Compressors: This BMP should be included as an option for the gathering and

boosting sector in addition to natural gas processing. We suggest providing flexibility by
including an additional option for the cost-effective alternative to a set time interval
replacement of rod packing is a “Conditions-based Rod Packing Maintenance Program.” For
instance, some operators periodically measure rod packing vent rate to provide a warning of
excessive rod packing leakage and repair/replace the rod packing based on vent rate increases,
which can result in rod packing maintenance within a time frame that may be earlier or longer
than 26,000 hours or 36 months. An example of this approach is found in the Natural Gas STAR
lessons learned document “Reducing Methane Emissions from Compressor Rod Packing System
(http://www.epa.gov/gasstar/documents/Il rodpack.pdf). In addition, we offer to work with

EPA to develop a simple approach to quantify emission reductions from compressors, such as a
reduction factor based on Subpart W or AP-42 factors.

Tanks: As indicated in EPA’s proposal, acceptable BMPs for tanks are to route gas to a vapor
recovery unit (VRU), flare or combustion control device. EPA already requires new, modified, or
reconstructed storage vessels with greater than 6 tons per year (TPY) of VOC emissions to be
controlled by 95% (NSPS OO0O0). Many states have adopted these rules for storage vessels. In
general existing tanks have lower emissions due to the decline in production that occurs over
time, and existing tanks will typically not exceed emissions of even 6 TPY. At any point where
tank controls are no longer a regulatory requirement, operators should be able to add tanks to
the Methane Challenge program. The costs to control are significantly higher for an existing tank
retrofit than new tank. The applicability for tanks should recognize the appropriate cost
effectiveness threshold to reduce methane for existing tanks. Recordkeeping for voluntary
actions on tanks can be particularly onerous if companies must assure that tank controls are not
required by any federal, state or local rule or permit condition.


http://www.epa.gov/gasstar/documents/ll_rodpack.pdf

EPA should also include a process for companies to take credit for actions that might not be specifically
adopted by EPA as BMP.

Charge Question 6

Please comment on the proposed definitions of the companies or entities that will
make BMP commitments, per Appendix 3.

We appreciate EPA’s flexibility in understanding that company structures vary and it would be
impossible legally for some companies to make a corporate-wide or national commitment. Since
companies have different structures, we would like more flexibility so that companies can choose the
appropriate level of signatory based on operational and legal structure, including joint ventures. For
example, EPA should allow flexibility to also consider the boundary for implementation to be aligned
with state/agency, production area, subsidiary, and division boundaries. This flexibility should also be
extended to allow for alignment with the definition of facility under EPA’s Greenhouse Gas Reporting
Program (GHGRP), since that is a regulatory reporting structure for most companies. Flexibility to allow
different entities within the company to participate in different elements of the program could
maximize participation.

Charge Question 7

Is a 5-year time limit to achieve BMP commitments appropriate? If not, please
provide alternate proposals. Would a shorter time limit encourage greater
reductions earlier?

We appreciates EPA’s flexible structure in allowing companies to develop individual implementation
plans over five years that recognize that some companies will have more work to do than others to
achieve the BMPs. EPA should also consider how commitment timelines will be adjusted when assets
are acquired or divested during the five year period, as this scenario is common within the industry. EPA
should allow flexibility for revising MOUs to take into account acquired and divested assets.

Charge Question 8

Should EPA offer the ER commitment option? If so, please provide specific
recommendations for ways that EPA could address the implementation challenges
outlined in this document. What is the minimum target company-specific reduction
level that should be set for participation in this option? Would your company use this
option if it were offered?




At this time, we do not anticipate many members joining an emission reduction (ER) commitment due to
the many issues outlined in the proposal related to developing baseline data and the frequent changes
in exploration and production portfolios. Other sectors along the oil and gas value chain may find this
option attractive.

Charge Question 9

To what extent is differentiating the voluntary actions from regulatory actions
important to stakeholders? What are the potential mechanisms through which the
Program could distinguish actions driven by state or federal regulation from those
undertaken voluntarily or that go beyond regulatory requirements?

The voluntary program should be coordinated with other regulatory action, including any Control
Techniques Guidelines for the states, to preserve industry’s ability to generate Emissions Reduction
Credits (ERCs) for VOCs to the maximum extent permissible under the Clean Air Act and to preserve any
existing credits. Voluntary reductions of other ozone precursors such as NOx currently generate ERCs.
EPA may want to consider incentivizing further reductions with credit for precursor reductions in its
voluntary framework to make the program appealing to producers who may not have VOC-rich gas.

The Bureau of Land Management (BLM) is considering control requirements on the same sources EPA
has historically addressed and plans to address these in its revised rules. It is possible that the BLM
efforts will discourage participation in the voluntary Program, if those requirements overlap or conflict
with the Program. A clearer understanding is needed of how BLM’s and EPA’s efforts differ and whether
there is need for supplemental rulemaking from BLM in order to harmonize these rulemakings.

Several states have programs that increase complexity of determining whether reductions are voluntary
or regulatory, especially when conditions are written as permit conditions. If the due diligence and
paperwork required to determine whether reductions are voluntary or regulatory are too onerous,
companies will be dis-incentivized from participation.

Charge Question 10

EPA plans to leverage existing reported data through the GHGRP (Subpart W) in
addition to supplemental data that partners would submit to EPA. Would the e-
GGRT system be an appropriate mechanism to collect the voluntary supplemental
data?
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The GHGRP e-GGRT tool is not ideally suited for reporting progress under the Program. Some challenges
with the e-GGRT tool that should be taken into consideration include:

Organizational Boundary Alignment: Reporting under GHGRP is on a facility basis, and may not

align with the reporting structure under the Program, which may be centered more on emission
reductions from select sources. This potential misalighment between the reporting boundaries
of the GHGRP and the Program would add a level of complexity for reporting without added
benefit.

Operational Boundary Alignment: Some sites/sources which may be part of the BMPs are not

included in the GHGRP reporting program and would likely require supplemental reporting (e.g.,
gas processing facilities that are currently exempt from GHGRP but may be included in the
Program).

Management of Change: The e-GGRT tool has changed over time as the GHGRP has progressed,

and will likely continue to change over time, making year to year comparisons difficult to
interpret. Addition of reporting under the Program would necessitate even more change to the
e-GGRT tool, requiring additional time and training for participants and a strong QA/QC process
before EPA requires using it. Additionally, in the past, EPA has changed xml files up to a few
weeks before reports are due. These changes add complexity to reporting and companies
usually dedicate resources to compliance before voluntary programs.

Other Considerations: In addition, there are other considerations that would need to be

addressed to make the GHGRP program reporting suitable for reporting progress under the
Program. These considerations include, but are not limited to:

o How would emissions be quantified?

o Will sources be able to modify the emission factors used in Subpart W reporting to
account for reductions achieved through the Program?

o Would sources be able to document increased efficiencies — and lower relative
emissions — even when production is increasing?

o How would changes to submissions be handled?

o Will data reported under the Program be subject to audits?

Instead of reporting Program performance using GHGRP tools, it would be preferred to use a modified

version of the current Natural Gas STAR reporting mechanism, with realistic emissions factors.

Charge Question 11

Would companies be willing and able to make commitments related to emission
sources where EPA has proposed, but not yet finalized, new GHGRP Subpart W
requirements?

11



For gathering and boosting stations proposed to be included in the new GHGRP Subpart W
requirements, it is difficult to determine whether companies would be willing to make commitments
related to BMP implementation without more details of the suggested BMPs and regulatory certainty
regarding reporting from relevant sources.

Charge Question 12

EPA seeks feedback on potential mechanisms for encouraging continued, active
participation in the Program once a company’s initial goals have been achieved.

Some BMPs, such as the high bleed pneumatic phase out, are time-bound. Others, such as leak
detection and repair, are essentially continuous, and will therefore require active participation
throughout the life of the agreement with EPA. Over time, as technologies are developed, tested and
deployed, new BMPs could be drafted and companies could choose to add additional BMPs to their
agreements with EPA. To help encourage continued active participation in the Program, EPA should
provide regulatory relief for companies that make ambitious commitments and should consider a series
of incentives and awards to commend continued participation.

Charge Question 13

EPA is proposing to call this new voluntary effort the “Natural Gas STAR Methane
Challenge Program”, and welcomes comments and suggestions on this name.

The name is acceptable.

Additional feedback

In the proposal, EPA has indicated that they would like feedback on allowing an
exemption to the full implementation of a given BMP. How should the exemption
option be structured?

See response to Question #2 above.

Charge Questions — October 19 Proposal

Charge Question 1

Are potential partners interested in reporting measured methane emissions from any sources
that currently don’t include measurement in the quantification options? Please comment on this
and, if so, provide information on recommended measurement protocols for sources of interest.

Measuring emissions can be very costly and, if required, a disincentive to participate. When appropriate
factors are available, they should be utilized. For pneumatic devices, when using field gas, it may be
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possible to measure instrument gas at the site level (not device level) to determine overall usage. If
operators have these data available, it could be an option for operators to utilize although should not be
required.

Charge Question 2

Should intermittent pneumatic controllers be included in the Pneumatic Controllers source? EPA
seeks recommendations on whether and how to include intermittent controllers.

Intermittent pneumatic controllers should be a mitigation option, in addition to the options listed in the
proposal, for replacing continuous high bleed pneumatic controllers. For a specific control application,
setting, and service, intermittent vent controllers may be the lowest emission choice due to not emitting
between de-actuation cycles and are the lowest emission and most flexible option for replacing high
bleed pneumatics.

Charge Question 3

For Tanks, EPA seeks comment on whether additional elements collected under GHGRP should be
considered for tracking purposes for the Methane Challenge Program.

The EPA should keep flexibility in voluntary program by keeping the definition of beneficial reuse
technologies broad. VRUs are one of the most common technologies, but some operators may wish to
pursue other options, such as VRTs, low pressure secondary separation with gas recovery, or bio-based
vent scrubbers. In the proposal, the EPA is tracking the voluntary efforts (i.e., beneficial uses or flares)
that are completed in a given year. The EPA should be asking for the total installed in the basin as part
of the voluntary program since devices installed in previous years would continue to provide emission
reductions. Installations under the program in a given year could be tracked as the difference in counts
from the previous year for the same reporter.

In current Subpart W reporting, the control fraction associated with VRUs and flares are left to the
discretion of the reporter. This should continue in the voluntary program since some operators are
choosing to install and operate control technologies in a manner that exceeds typical industry
applications. The EPA may wish to add a default control fraction for VRUs (0.95) and flares/combustion
control devices (0.95) that are widely accepted in the industry but should offer operators to include
their own control fractions if tracked internally. The EPA proposal to add a count of VRUs/beneficial
reuse, flare/control devices, and emission reductions from voluntary actions should be sufficient for
tracking program progress provided that the scope is extended from an annual basis to the program
lifetime.

Charge Question 4

What types of situations require operators to vent to the atmosphere instead of capturing
emissions during liquids unloading? How could this information best be captured in the reported
data?

This charge question is not asking quite the correct question in that emissions are not captured during
venting associated with liquids unloading - rather emissions are avoided by unloading the wellbore
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liquids without venting. The question should be “What types of situations require operators to vent
wells to atmosphere to aid in unloading wellbore liquids?”

Venting of wells to aid in unloading wellbore liquids is done to remove the surface backpressure
imposed by the production equipment and collection line. Venting either increases the flow volume and
velocity up the tubing for wells without a plunger lift system installed or increases the differential
pressure between the bottom of a well and the surface to provide enough energy to lift the plunger and
liquid load. For more information, refer to attached APl document, “Liquids Unloading Final.pdf”,
specifically Slides 11-13 in Attachment D.

For wells without plunger lift systems, the ability to lift liquids is dependent on the flow up the
production tubing being at or above the critical velocity required for gas flow to drag liquid droplets up
the wellbore. The critical velocity for any given well is a function of the amount and type (water or
hydrocarbon) of liquids produced, the droplet size and shape flowing from the formation, and the depth
of the well. The velocity up the production tubing is a function of the volume of gas flow and the tubing
inside diameter. The volume of gas flow is dependent on the in-flow rate from the producing formation,
the pressure differential between the bottom of the well and the surface pressure on the tubing, and
the amount of tubing friction which inhibits flow. When the volume of gas produced falls below that
necessary to maintain velocity above the critical flow velocity liquid droplets “fall” back into the
wellbore and a liquid column begins to build in the wellbore which imposes additional backpressure on
the producing formation and further reduces flow volume and hence velocity. (For more information,
refer to attached APl document, “Liquids Unloading Final.pdf”, specifically Slides 15-19 in Attachment D)

A number of different techniques/technologies are used to help manage wellbore liquid buildup for
wells without plunger lift systems. These include shutting a well in to allow the formation to “build-up”
pressure and volume near the wellbore (often termed intermitting) and hence increase flow/velocity
when production is started, smaller diameter velocity strings that increase the velocity for a given flow
rate but impose additional friction loss and foaming agents/soap that increase the surface area of liquid
droplets and lower the velocity necessary to drag them up the wellbore. If these techniques are not
adequate to manage the build-up of liquids in a wellbore the well may be vented to atmosphere to
increase the flow volume and velocity above that necessary to drag the liquids. (For more information,
refer to attached APl document, “Liquids Unloading Final.pdf”, specifically Slides 21-22, 34 and 36-37 in
Attachment D). This can occur sporadically if a reservoir produces a large amount of liquids
unexpectedly which “loads” the wellbore with liquids or more frequently if a well is producing very close
to the volume necessary to maintain critical velocity.

For wells with plunger lift systems, the ability to lift liquids is dependent on the differential pressure
between the bottom of the well (under the plunger) and the top of the well (surface pressure) being
high enough to provide the energy to lift the plunger and wellbore liquid above the plunger. Normal
plunger operations incorporate a well shut-in period to enable the plunger to drop to the bottom of the
well and for the formation pressure to build-up enough to lift the plunger and liquid. If the energy
needed to lift a plunger and liquid load (height of the liquid column above the plunger) is larger than the
formation pressure then it may be necessary to vent the well to atmosphere to achieve the necessary
differential pressure. (For more information, refer to attached APl document, “Liquids Unloading
Final.pdf”, specifically Slides 24-31 in Attachment D). This can occur if the formation unexpectedly
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produces a large amount of liquids or the production rate declines and liquids build-up faster than
expected.

It is not necessary or relevant for the Program to understand or track the reasons for venting wells to
assist with unloading liquids. What matters more are the emissions that result from venting associated
with the management of wellbore liquids.

Charge Question 5

For liquids unloading, are there additional supplemental data elements or quantification
methods needed to demonstrate that operators are minimizing emissions during liquids
unloadings?

For liquid unloading, emissions can be reduced by changing the frequency of unloading (i.e., venting to
the atmosphere fewer times per year) or by reducing the length of each venting cycle (i.e., for manually
controlled events, the operator shuts off as soon as the well is unloaded). The GHGRP already captures
the number of events, the length of time venting occurs, and the resultant emissions. Determining
progress in minimizing emissions can easily use this information to illustrate a reduced frequency of
venting, a reduction in venting time, or simply a reduction in emissions from venting associated with
wellbore liquid management.

There is no study that links the installation of plunger lift systems with lower venting emissions
associated with liquid unloading. In fact, the API/ANGA survey data, the GHGRP data, and the UT/EDF
production study show the opposite that a higher percentage of wells with plunger lift systems vent,
vent more frequently, and have higher emissions per venting well than wells without plunger lift
systems.

Charge Question 6

EPA seeks feedback on methodologies for calculating and tracking centrifugal compressor seal
oil degassing and reciprocating compressor rod packing methane emissions for the following
operational situations:

a) Compressors that route seal oil degassing/rod packing vents to manifolded vents that
include sources other than seal oil degassing (e.g. blowdown vents) or seal oil
degassing/rod packing emissions from multiple centrifugal compressors.

b) Compressors that route seal oil degassing/rod packing vents to flare, a thermal oxidizer,
or vapor recovery for beneficial use other than as fuel.

Subpart W reporting currently contains emission factors for wet seal degassing and rod packing venting
for compressors on production sites. For this segment, the default emission factors could be used to
determine the volume of gas captured or flared in this segment. Companies should have the flexibility
to measure or meter the gas independently if desired. The additional reporting would be the number of
compressors with each type of installation and the volume of methane emissions reduced. It would be
very expensive to require direct measurement of emissions in all cases.
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Charge Question 7

EPA seeks feedback on methodologies for calculating methane emission reductions for
centrifugal compressors that convert from wet seals to dry seals.

Emissions factors should be utilized wherever possible. There may be a need to conduct studies to refine
emissions factors for this source.

The industry standard is to assume 88% control for the conversion from wet seal to dry seal. Wet seal
emission factors are available in current Subpart W reporting methodologies. The needed tracking for
conversion would simply be the number of wet seal to dry seal conversions covered under the program
and the methane emission avoided. The BMP should include the flexibility for a company to perform a
“before” and “after” conversion measurement to determine emission reductions.

Charge Question 8

For transmission and distribution blowdowns, EPA requests feedback on the proposal of 50% as
the minimum reduction percentage commitment, and whether the minimum commitment
should be adjusted to serve as an appropriate stretch goal for partner companies. Is the
proposed methodology for calculating potential emissions from this source appropriate? The
proposed methodology assumes full evacuation of the pipeline to atmospheric pressure; are
there circumstances in which companies don’t lower pipeline pressure all the way to atmospheric
levels, such that using this basis for calculating potential emissions could overstate potential
emissions?

Pipeline segment blowdowns are undertaken as a part of a company’s safety management program, and
are required to perform maintenance, testing, pipe replacements and for safe pipeline operations. The
ability to reduce the pipeline pressure to minimize blowdown emissions may be limited by several
factors. Examples include pipeline configuration, customer impacts, available compression, weather,
and emergency situations. For example, pipeline operators frequently cannot control the timing and
need for blowdowns in emergency situations to maintain pipeline integrity and assure safety.

The ability to meet a specific minimum blowdown reduction goal will vary depending on the
circumstances. Therefore, expecting companies to assure a 50% reduction from blowdown events may
be unrealistic.

Charge Question 17

The Natural Gas STAR Program Annual Reporting Forms specify Sunset Dates (the length of time
a technology or practice can continue to accrue emission reductions after implemented) for
mitigation options (http://www3.epa.gov/gasstar/tools/program-forms.html). Should the
Methane Challenge Program create a similar structure to establish Sunset Dates for designated
mitigation options?
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Reductions will be realized for the life of the well, and therefore operators should receive credit for the
mitigation option as long as the emissions reductions remain.

Charge Question 18

The Methane Challenge Program seeks to stimulate new action to reduce methane emissions
while also recognizing past actions undertaken by partners. For some sources, such historic
action will be clear through proposed reporting (e.g. facilities that have converted high-bleed
pneumatic controllers will show a low number of high-bleeds relative to low-bleed and zero
emitting controllers). For other sources, such as cast iron pipe, a low level or nonexistent cast
iron could reflect a historic replacement program or the fact that the facility never had such pipe.
For practice-based programs, such as that proposed for excavation damages, companies may
already have taken steps to reduce damages such that they cannot expect to achieve
significantly lower levels. Should the Methane Challenge Program create a mechanism to
specifically recognize historic action for certain sources? If so, how could the Program recognize
such previous action (for example, by allowing these companies to join the Program and
collecting and posting relevant details on previous action prior to joining the Program)?

Operators should not be disqualified from the Methane Challenge if they have already taken the
mitigation options identified prior to the adoption of this program. Credit should be given for prior
leading practices to reduce emissions. For example, companies that have existing leak detection
programs already and can demonstrate low leak rates should receive credit for their programs as they
have already invested in reducing emissions. Companies that have already incurred costs for replacing
high bleed pneumatics should not be penalized for taking early action.

Attachments

A. Feldman, Howard, “Incentivizing Voluntary Participation in the Enhanced Natural Gas Star
Program”, American Petroleum Institute, Attachment to letter to Janet McCabe, June 12,
2015.

B. A detailed plan for an equipment leak “find and fix program” to effectively minimize leaks at
oil and gas facilities.

C. A detailed plan for a phase-out of high bleed on-shore pneumatic controller valves.

D. API Presentation Slides on Liquids Unloading
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INCENTIVIZING VOLUNTARY PARTICIPATION IN
THE ENHANCED NATURAL GAS STAR PROGRAM

One important element of EPA’s methane reduction strategy is the development of the
Enhanced Natural Gas STAR (ENGS) program, the agency’s voluntary program to
reduce further methane emissions from existing sources across the oil and gas sector.
Successful implementation of the ENGS program, however, is dependent on the
willingness of oil and gas producers to participate. A critical consideration will be
whether participating companies will receive emissions reduction credits (ERCs) under
the Clean Air Act (CAA or Act) for the voluntary VOC emission reductions achieved as
a co-benefit of controlling methane under the ENGS program.

The incentive for companies to participate in the ENGS program could be significantly
undercut by EPA’s proposed plan to issue Control Technique Guidelines (CTGs) that
would require state regulation of VOC emissions from existing oil and gas sources
located in ozone nonattainment areas (classified as moderate and above) and potentially
transport regions. As described below, if the VOC reductions accompanying methane
reductions under the ENGS are considered “mandatory” because they are required by
states pursuant to the CTGs, then they would not be available to use as ERCs for
meeting CAA requirements in areas designated nonattainment for ozone. This would
eliminate an important benefit that industry could obtain from voluntary reductions
under the ENGS and thereby create a major disincentive for participation in the
voluntary program.!

EPA has the ability to address these concerns. The discussion below outlines a federal
framework for ensuring that companies can participate in a voluntary methane
reduction program and, at the same time, generate VOC ERCs that can be used for CAA
compliance.? These comments reflect our initial thinking; we expect to have further
input once we have had the opportunity to review the design elements of the upcoming
EPA proposals for establishing the ENGS program and CTGs for the oil and gas sector.

1 The importance of generating VOC ERCs will not only be for the benefit of permitting new oil and gas
projects in nonattainment areas, but also for the benefit of other industrial sectors that may need these
ERCs for CAA compliance. While many new minor source oil and gas projects may not need VOC
emission offsets as condition for obtaining their air construction permits, ERCs generated by existing oil
and gas sources could be useful to other sectors that need them and have limited opportunities to
generate ERCs.

2 The federal framework proposed in this paper would apply equally to oil and gas sources located on
either state or tribal lands.
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CAA REQUIREMENTS

The CAA establishes specific rules for the generation of ERCs. One key requirement is
that the emission reductions must not otherwise be required by some other CAA
program or regulation.®> EPA has also established federal guidance providing that to the
extent that the emission reductions are in fact required by CAA, those reductions are
not “surplus” and consequently may not be used to generate ERCs.*

As discussed below, there is concern that voluntary VOC emission reductions achieved
under the ENGS program will not be considered surplus if they are made now or in the
future by existing oil or gas sources that are subject to new VOC emission reduction
requirements over the next few years.

In releasing its methane strategy of January 14, 2015, EPA announced its plan to
develop CTGs that will guide states toward adopting VOC controls for those existing
sources located in ozone nonattainment areas under the CAA. In particular,

section 182(b)(2) of the CAA requires states to set performance standards based on
“reasonably available control technology” (RACT) for each category of existing VOC
emission sources for which EPA has developed CTGs for controlling VOC emissions.
These RACT requirements would then be incorporated in State Implementation Plans
(SIPs) and be enforceable against covered sources. EPA is now working on draft CTGs
and intends to release them for comment in the next few months.

Viewed in this context, there is concern that the voluntary VOC reductions achieved
under the ENGS program may not be surplus and thus be ineligible for the generation
of ERCs. This could occur if EPA or states were to determine that these voluntary VOC
reductions were otherwise required by another provision of the CAA — specifically, as
discussed above, the VOC RACT requirements imposed through section 182(b)(2) of
the Act.

3 Section 173 (c)(2) of the CAA (providing that “Emission reductions otherwise required by this chapter
shall not be creditable as emissions reductions for purposes of any such offset requirement”). See also
Emissions Trading Policy Statement; General Principles for Creation, Banking and Use of Emission
Reduction Credits, 51 Fed. Reg. 43,814, (December 4, 1986) [hereinafter “EPA ERC Policy”].

4+ EPA ERC Policy at 43,832. In addition to being surplus, the emission reductions must meet other criteria
in order for the emission reductions to generate ERCs. These criteria include requirements for the
reductions to be actual, quantifiable, enforceable, and permanent. Id.
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PROPOSED FRAMEWORK FOR GENERATION OF VOC ERCs

So that EPA’s development of the CTGs does not undermine the incentives for industry
participation in the ENGS program, EPA should provide clarification that VOC
reductions that occur as a co-benefit of voluntary methane reductions under the ENGS
program will be deemed to be “surplus” and thereby be able to generate VOC ERCs
under the CAA.

The most straightforward way for providing certainty on this issue is through the
definition of the CTG source category. Specifically, EPA should define the oil and gas
source category covered by the CTGs to exclude those existing oil and gas sources that
have implemented “best management practices” (BMPs) for methane under the ENGS
program and have thereby reduced their VOC emissions to low levels that would meet
or exceed the minimum VOC RACT control levels that, as noted above, states would
need to adopt in response to the CTGs under CAA section 182(b)(2).5

In this case, the establishment of an exemption for existing sources controlling VOCs
through ENGS-specified BMPs would mean that states would not be required to set
VOC RACT standards for these sources based on the control measures specified in the
CTGs. Since such sources would be excluded from the oil and gas source category to
which the CTGs would apply, states would have no legal obligation to establish VOC
RACT standards for these sources under the CAA. This means that the VOC emission
reductions achieved by these sources would not result from the imposition of any
mandatory CAA reduction requirement imposed by states or EPA. Rather, the
reductions will be achieved through the voluntary implementation of BMPs or other
equivalent work practice measures under the ENGS program and thereby would be
“surplus” reductions for purposes of generating ERCs under the CAA.*

In addition to demonstrating that the emissions reductions are surplus, owners and
operators of existing oil and gas sources would have to meet the other criteria for
generating creditable VOC ERCs under the CAA. These other criteria include

5 Notably, this approach is similar to the exemption that EPA has provided for new and modified sources
under the NSPS Subpart OOOO regulations. In the case of the Subpart OOOQ regulations, EPA has
defined the “affected facility” to exclude “highly-controlled” sources that meet certain performance
criteria specified in the NSPS regulation.

¢ Furthermore, by providing this guidance in the CTGs, states would also have the assurance that EPA
would approve their nonattainment SIP RACT provisions with respect to the adoption of a BMP
exemption for ENGS participation. It would also provide EPA regions with oversight of tribal lands
needed assurance to include equivalent provisions in nonattainment federal implementation plans that
EPA must adopt for ozone nonattainment areas.
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requirements for the associated VOC reductions to be actual, quantifiable, enforceable,
and permanent.” For companies participating in the ENGS program that wish to
generate creditable VOC ERCs as co-benefits of methane reductions, a process for
quantifying and documenting these voluntary VOC reductions would be helpful and
reduce uncertainties down-the-road. EPA should, therefore, develop federal guidance
for the quantification and accounting of voluntary VOC reductions from oil and gas
sources that could be used to generate ERCs under the CAA. This guidance would not
only be helpful to companies wishing to obtain VOC ERCs but would also encourage
consistency in quantifying and crediting VOC reductions by states (and EPA regions
managing tribal lands) that are responsible for establishing ERC programs as part of
NAAQS implementation. Adherence to these procedures in the federal guidance could
then be considered sufficient for generating creditable VOC ERCs so long as the
reductions also voluntarily become federally enforceable through a permit condition or
other applicable regulatory requirement imposed by the state or EPA.

VOLUNTARY METHANE EMISSION REDUCTIONS

The primary objective of the ENGS program is to encourage participating companies to
achieve significant voluntary reductions in methane emissions from their existing oil
and gas sources. To encourage maximum participation under the ENGS program, EPA
should establish a clear and straight forward process for participating companies to
receive ERCs for the co-benefit VOC emissions reductions achieved under the ENGS
program. The generation of such VOC credits is therefore a critical component of the
ENGS program that should be included in order to preserve industry’s ability to meet
its ozone compliance obligations under the CAA.

In addition to the ability to generate VOC ERCs, the extent to which companies
participate in the voluntary program will depend on a variety of other important
considerations, including the overall mix of incentives and benefits provided for
achieving voluntary methane emissions reductions. Although outside the scope of this
paper, there will undoubtedly be further dialogue regarding these incentives and
benefits once the draft ENGS program is released for comment with the goal of crafting
a program that encourages robust industry participation in the ENGS program and
thereby the achievement of substantial methane reductions. We look forward to
discussing with EPA possible approaches to achieving this important objective once we
have had the opportunity to review the proposed design elements of the ENGS
program.

7EPA ERC Policy at 43,832.
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Voluntary Leak Program for Oil and Gas Production Sources - Implementation Principles

General

e Targeted toward higher emissions sources
e Applies to new and existing onshore sites upstream of gas processing plant (as defined in

0000)

e Applies to onshore production sites with onsite storage vessel or compressor

e Incorporates five-year phase-in schedule to implement initial monitoring for participating
existing sites based on individual company plan

e Instrument-based monitoring programs within existing state regulatory and permit
requirements or participation in voluntary program should satisfy future regulatory
requirements (i.e., NSPS O000)

e Allow flexibility in leak detection methods and technologies (e.g., Method 21, IR camera, or
other equivalent) to satisfy the voluntary program requirements

e Committed to reasonable, cost-effective reporting that tracks progress

Program Specifics

Target

Broad facility survey

Target Components

Significant emission sources such as malfunctioning fugitive emission
components, pneumatic controllers not functioning as designed, and
controlled hydrocarbon storage vessels

Method

IR camera, or equivalent

Initial Survey

Existing Site

Phased in, initiated within no later than 18 months and concluded over no
more than a 5 year period

New Site

Within 180 days of start of production following installation of new
hydrocarbon storage vessel or compressor

Subsequent Surveys

Annual after initial survey

Repair Period

e 1% attempt within 15 days
e Repair within 60 days (pending part availability)
e Delay of repair (at next shutdown or pending part availability)

Reporting

Frequency

Annual

Contents

e Number of new sites monitored

e Number of existing sites monitored

e Number of leaks repaired (excluding those repaired during survey)
e Number of leaks not repaired and reason for delay

Tagging/Other
Identification

Only of leaking components not repaired during survey
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Program to Phase-out High-bleed Pneumatic Controllers - Implementation Principles

General
e 5-year replacement goal for all onshore continuous high-bleed pneumatic controllers
e (Create a new and separate Gas STAR Pneumatics Program (separate from the proposed Gas
STAR Gold program and the old Gas STAR program)
e Work together to develop the program specifics

Participation
e Industry leadership would publically endorse and promote the program to other trade
associations
e Individual company participation

Program Specifics
e Replace all onshore continuous-high-bleed controllers with one of the following:
o continuous—low-bleed controllers,
o intermittent-vent controllers,
o electrically operated controllers and valve actuators or mechanical controllers,
o convert to instrument air to replace natural gas as the motive gas, or
o remove from service where feasible with no replacement.

e Support annual reporting and alignment with timing of GHG reporting — March 31* reporting
deadline for the previous calendar year. Reports would include the following regarding a
company’s onshore continuous-high-bleed controllers:

o Number replaced

o Number swapped to instrument air
o Number eliminated

o Number remaining

e Individual company commitment/annual targets to meet 100% replacement goal within 5 years

e Only affects controllers located at upstream onshore production and gathering facilities as well
as natural gas processing plants.

e EPA may make program details and submitted company-specific data publically available

e  Maintain Subpart 0000 exemption based on functional needs, including but not limited to
response time, safety, and positive actuation.
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Key Message

The US gas supply is dependent on the
industry’s continued ability to use the
best and most cost effective
technologies and practices to manage

wellbore liquids




Webinar goals

- Seek common understanding of deliquification
technologies

» How they operate
» Applicability constraints — when do they work
» What role venting to atmosphere has in each technology
= Seek common understanding of key principles
» Critical flow —what it is and why it is important
» Limitations of “artificial lift” technologies applied to gas wells

» Individual well variability and necessity for appropriate choices
for deliquification

APl ;
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Wellbore dynamics

Unloading with reservoir energy

Unloading with added energy
Emerging Technologies




Key points

- Liquids unloading (deliquification) is not synonymous with venting
» Venting of gas wells to assist liquid unloading is the source of emissions — not
deliquification
» Deliquification techniques that do not vent do not create emissions
= Well-bore liquid management is a complex field with a large amount of on-
going research and improvement
» There is no single answer to well-bore deliquification or to minimize venting to
assist liquid unloading.
= U.S. gas well data:
» Approximately 85% of onshore gas wells have tools or techniques to manage
liguid loading
» Only 13% of onshore gas wells reported venting associated with liquids
unloading in 2012
» More of the venting wells were equipped with plungers than were not equipped
with plungers; Plunger equipped wells accounted for ~70% of emissions
Reported emissions are dominated by a small number of reports (3.6% = 75%)

4
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- The US gas supply is dependent on
- the industry’s continued ability to

- use the best and most cost

- effective technologies and practices
- to manage wellbore liquids
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Introduction to Deliquification

= In the last 50 years, gas has gone from being a waste product
that hindered oil production to a primary, sought after product
» Gas prices have caused operators to rethink “abandonment pressure”
and “economic limit”
» Wells/fields are reaching original abandonment pressure while
fields are still profitable
= What do they have to do
differently to remain
profitable down to very
low reservoir pressures?
= The biggest challenge is
“Deliquification”

APl 7
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Working Definitions

- Artificial Lift: application of external energy to lift a
commercial product from reservoir depths to the surface

= Deliquification: application of energy to remove an interfering
liquid to enhance gas production

= The key difference is that it matters where and in what
condition artificially-lifted oil ends up, but water just needs to
be gone

» Evaporation is a reasonable deliquification method, but it would be an
artificial-lift failure

» “Upside down” pumps that discharge liquids below a packer into a
deeper formation are available (although rarely used). These pumps can
be very effective in deliquification, but not in artificial lift

APl :
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Wellbore dynamics
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Gas well flow — what matters

* With given reservoir and wellbore characteristics:
—Flow rate into the wellbore is a function of differential pressure
between the reservoir and the wellbore
—Flow rate out of the well is a function of the differential pressure
between the bottom and top of the wellbore
—The ability of the flowing gas to drag liquid along with it is a function of
the gas velocity which is a function of the flow rate and tubing size

* This pressure and flow management is one of the primary jobs for
production teams

APl I
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Gas well flow — what matters

* Formation pressure provides the energy for flow

* The differential pressure between the bottom of the wellbore and
the tubing pressure is made up of:
— Weight of the fluid column in the wellbore;
— Flowing friction in the tubing;
— Surface equipment pressure drop;

—The collection system pressure the well is flowing into.

APl 2
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Gas well life cycle

Early in a well’s life it will tend to free-flow without added assistance

Once a well declines it will enter a period where liquids loading is an issue

but lifting liquids still relies on reservoir energy

is put on production.

= The ability of a well to economically

support deliquification defines its
economic life

APl
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Once reservoir energy is no longer adequate mechanical lift will be needed
Decline in reservoir energy and production begins when a reservoir

Deliquification Progression Example

Conventional & Tight Wells

\ Most wells Freeflow above this line
e\
Mo A = o e e e o e e e e e e e e e e e e e e e e e e e e -
2
=] Velocity strings, soap, and plungers are often effective
= below this line
\ CBM Wells

N

Mechanical pumping or gas lift
___________ = required below thisline, _ _ _ _ _ _ |
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Vertical multi-phase flow

All other things being equal, gas will tend to flow at a higher velocity than
liguids in the same stream

At the gas/liquid interface the “no flow boundary” requires that either
» The gas is slowed to the speed of the liquid,

» The liquid is accelerated to the speed of the gas, or

» Some combination of gas slowing and liquid accelerating

In vertical flow,

» Gas velocity will tend to drag the liquid up the hole

» Buoyant forces will tend to lift the liquid up the hole

» Gravity will tend to push the liquid down the hole

The major variables are

» Drop size (bigger makes gravity > buoyancy)

» Drop shape (affects droplet drag)

» Gas velocity (higher allows drag + buoyancy to exceed gravity)

American Petroleum Institute




Critical Flow

Critical Flow—R.G. Turner et al published a Journal of Petroleum

Technology paper in November, 1969 coining the term “Critical Flow”

» He showed that the liquid volume that reached surface was a function of gas
velocity which was a function of interfacial tension and fluid density

» Critical Flow is that gas flow rate up an individual well that results in a velocity
just sufficient to drag the produced liquid up the wellbore with the gas

» It will vary from well to well and depends on the amount of water a well makes,
the tubing size, the water droplet size and shape, and changes it over time for
any individual well

» At flow rates less than critical flow liquids will build up in the wellbore

= Many other researchers have built on this concept with new
interpretations of Turner’s data and some new data sets

= The magnitude of “critical velocity” and the method of determining it

continues to be a source of heated academic debate

APl 6
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= Plunger Lift

= Soap/Surfactants

= [ntermitting
= Vent cycles




Velocity String

- A “velocity string” is a smaller diameter string of tubing that forces a
normal gas flow rate to have a velocity greater than the “critical
velocity”

= Higher velocity equates to higher friction — there is a tradeoff
= Wells with velocity strings are very unforgiving:
» If rate increases, friction will rapidly raise FBHP

» If rate decreases slightly, you can drop below the critical rate and load
up very quickly — 1 bbl water = 1,030 feet in 1” ID tubing ~ 500 psi
backpressure

» A cold section in the wellbore can condense water vapor and upset the
balance on a near-critical well

» Small diameter velocity strings preclude both plungers and swabbing

= Itis not a good idea to fully open the casing with a velocity string
= Venting is occasionally used in conjunction with velocity strings

APl )
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Example:

If a well with 2.5 inch ID

tubing was experiencing liquids
loading at 100 psig flowing tubing
pressure:

+ Opening the tubing to
atmosphere would put you into
the "not loading" region and
cause the liquids to be removed

+ This also results in zero gas to
sales while venting

All data points taken at

- 500 MSCF/day
- 20 bbl/MMSCF

-3G 0.65
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A
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1.000 1.500 2.000 2.500
Tubing ID (inches)
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Tubing/Casing-Flow Controller

- If you’re using a velocity string and the tubing/casing
differential pressure is “excessive” then you can alleviate high
friction drop by allowing some casing flow:

» Must monitor tubing flow to make sure
you stay above critical

» Must throttle casing flow carefully to
ensure that you don’t upset the tubing
flow too much

= A number of wells have seen sustained

performance improvements with this

dP=34 psi =79 ft

configuration over several years

= Wells on flow controllers do not vent

APl 23
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Plungers

= A plunger operates like a pipeline pig
» Differential pressure across the plunger moves it up the
wellbore
» Any solids or liquids it encounters are pushed in front of it
= Differential pressure determines how much liquid
a given well can lift

» Disregarding friction, 10 psid [68.9 kPad] can move:
- No more than 2.5 gallons [9.5 L] per trip in 2-3/8
- No more than 4.4 gallons [16.6 L] per trip in 2-7/8
» To move 5 bbl/day [794 L] with 10 psid in 2-3/8 requires

at least four trips per hour (closer to 6 with a safety factor)

APl 24

American Petroleum Institute




IO
Amerlcan Petroleum Institute

with control parameters for opening and
closing motor valves

Motor Valve: Diaphragm-operated

device controlled by controller to open/close
sales/tank line

Lubricator: Uppermost stopping

point for plunger

Plunger Sensor: Magnetic device

strapped around lubricator to detect plunger
arrivals
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Plun g€r. Pig-type device that provides seal
inside tubing to deliver fluid to surface

Bumper Spring: Shock absorber at

plunger’s deepest stopping point

Landing Tool: Locates bumper spring in

profile or lands elsewhere




Plunger operations sequence

- Drop plunger

» Conventional plungers cannot fall against tubing flow so the tubing flow is stopped for
some period of time to let the plunger fall to bottom

» Bypass plungers allow gas to flow through the plunger body while flowing so the tubing
flow is not stopped

= Keep well shut in until your process shows adequate pressure build up
= Plunger rise (open well to sales)

» Force required to lift plunger is a function of
The weight of the plunger
The weight of the liquid load
Friction with the tubing walls

» Force is provided by differential pressure between BHP and FTP

= Plunger arrival and after flow
» After the plunger arrives the well flows to sales — called “after flow”
» When the flow rate drops to some “critical rate”, the cycle repeats

APl 27
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Plunger Type Shut In Gas Fall
reqwred Velocity | velocity

Conventional Depleted wells, late life <3 m/s 50 m/min
Bypass Onset of loading N 3-4.5 m/s 250 m/min
Plunger configuration (each configuration is used with both bypass and conventional)

Ring Solids (paraffin, scale) handling

Pad Low solids, better seal

Brush Cleaning pipe

APl
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Plungers

- Early in life, there tends to be enough FBHP that the well
doesn’t need assistance

= Late in life the pressure required to lift a plunger plus a
load of water may be greater than the differential
pressure available

» Operators may vent wells to atmosphere to increase the force
available

» In that case, the tubing is shut in for a drop time, the vent is then
opened until plunger arrival is sensed

» The vent is then shut and the sales line is open to allow after flow
to sales

APl 29
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Plunger controls

- One of the fastest evolving areas of gas well deliquification is
control of plungers

= Controls range from
» Simple clock timer

» Rigid algorithm to use timers to control drop time, shut in time, and
some form of “critical flow” calculation to control after flow

» Flexible algorithm to “learn” the well’s flow characteristics, critical
flow rate and adjust drop time, after flow time, and the need for
vent-assist on plunger travel time (smart automation)

= Sophisticated vendor controls are becoming very common and
are starting to be seen as a viable alternative to “design your
own” controls that are proprietary to a specific operator.

APl 30

American Petroleum Institute




Plunger Operation

= Plungers are operated more as “art” than “science”
»  Some operators shut the well in for extended period to build up pressure
» Other operators use bypass plungers to let the plunger fall against flow
» Some operators wait until tubing/casing differential is “big enough” to run the
plunger
= One technique that works well (with automation control):
» Assoon as a plunger arrives, shift flow to tubing/casing annulus and drop the

plunger

» Let it fall for a set time, then shut the annulus until the plunger arrives again and
start over

» This technique will reduce slugging, move more liquid, and access more of the
reservoir

APl 3

American Petroleum Institute




American Petroleum Institute




Plunger operational risk examples

Images Courtesy
Of

Weatherford
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Surfactant

Soaps, foamers, and other surfactants are designed to foam and:
» Introduce voids that lighten the liquid column
» Reduce the surface tension of the liquid drops to minimize their size/weight

All soaps have to be activated by agitation
Care must be exercised to ensure that the soaps are activated

downhole

» Unactivated liquid soap will often activate and foam in the
production/measurement equipment

» Foaming in the gathering system will tend to increase the condensation surface
and increase water problems

» Liquid soap is “gummy” and can increase skin

Different formulations are effective on different fluids
» Each condensate mix requires unique formulation (rarely successful)
» Each water mix requires adjustments to standard formulations

Occasionally, surfactants are used in conjunction with vent cycles

34
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Intermitting

- When a well is shut in, the pressure deep in the reservoir
will tend to migrate towards the near-wellbore rock

= This observation has been used to “intermit” wells

» Shut in the well until shut-in tubing pressure reaches a pre-
determined value

» Open the tubing to sales and flow until the flow rate declines
to the critical rate

» Shut the well in again

= This technique does not result in any vented gas

APl 36
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Vent cycles

For the weakest wells with marginal economics, vent cycles are

occasionally used
» The well is shut in for a period (either based on time or based on surface
pressures building up to some pre-determined value)
» The well is opened to atmosphere for a time to “lift the liquid load” (but it is
exceedingly difficult to determine when all of the interfering liquid is removed)
» The well is then sent to sales until loading starts again (either time based or
based on a flow rate)
» The cycle starts again
= The industry has recognized that this practice is very imprecise, not
particularly effective, and significant saleable gas is vented instead of sold
= Vent cycles are generally seen as an alternative to abandonment, not as an

alternative deliquification method

APl 37
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Unloading with added energy

- Methods

Surface compression

Sucker Rod Pumps — Walking Beam & Linear Drive
Progressing Cavity Pump

Electric Submersible Pumps

Jet Pumps

Gas Lift

= In general — pumps designed for artificial lift (oil pumping)
require changes in configuration and/or procedures to
work at all in gas-well deliquification applications

VvV VvV VvV VW

APl 38

American Petroleum Institute




Emissions issues with adding energy

- None of the techniques in this section directly vent gas to
the atmosphere

= They all require some external motive force and have
some amount of offsetting emissions

» On-site engines — normal engine exhaust emissions

» Electric motors — emissions associated with power generation

= Emissions associated with added-energy deliquification
are not considered as “unloading emissions”

APl 39
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Surface Compression — Lower Surface Pressure

= As has been seen earlier, critical flow rate can be altered
by changing flowing tubing pressure

= Lower surface pressures can also increase the differential
pressure between the reservoir and the flowing bottom
hole pressure, which can increase flow into the well

= Wellsite or lateral compression is a useful tool for
rese rVOir ma nagement in many zzz Pipe Size vs. Flowing Bottom Hole Pressure

situations - =
= Compression is often used in

conjunction with other =

deliquification techniques el e | am

) 1
1.000 1.500 2.000 2.500 3.000 3.500 4.000
Tubing ID (inches)
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Evaporation as Deliquification

= If your pressure is low enough, then it is sometimes possible to
evaporate all of the liquid that flows into the wellbore

= This technique works, but it requires that you:
» Be willing/able to operate under vacuum conditions
» Remove production tubing to maximize the flow area (and minimize
velocity)

= One major concern is that the evaporating water will leave salt
behind that can plug the formation

» There is no theory that would predict this won’t happen
» Experience to date has not shown it to be a problem

= Another concern is the risk of accelerated corrosion from

oxygen incursion
» This risk can be mitigated by using oxygen sensors on surface

APl 4
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Sucker Rod Pump (SRP)

Simple chamber with two valves
»  Chamber empties on downstroke
»  Chamber fills on upstroke

With the pump liquid-filled, very
little plunger movement is required to start pumping

The Artificial Lift version of SRP uses “Pump Jacks”, “Beam Units”
or “Nodding Donkey’s” on the surface

The artificial lift version of SRP is a poor choice for deliquification
» Pump Jack moves at constant speed
» Time at top of travel is too short
to facilitate refilling the barrel
through leakage at minimum =
engagement — Gas locks the pump e

» Pump-off controls may help avoid gas lock 3
» Electric VFD’s may vary pump speeds p——




Sucker Rod Pumps - Linear

- The deliquification version of SRP uses linear rod drivers

» Allows programming pauses and different speeds on the up
stroke than the down stroke
» Programming options allow pauses/variable speed

- Pause at top of stroke to allow leakage to fill barrel and let
any gas out of the barrel

- Slow down the upstroke to help with filling barrel
- Speed up the downstroke to keep traveling valve open
» If the barrel is full at the start of every upstroke, then the

standing valve opens and lets in whatever is there—water
gas, froth, etc. and prevents gas lock

APl e
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Progressing Cavity Pump (PCP)

= Rotor has a profile with a slight pitch.

= Each revolution causes the liquid in the cavities to move
up the pump barrel.

= PCP’s are positive displacement pumps and can develop
very high discharge pressures

= Pumps turn fairly slowly (60-300 rpm):
» Very resistant to damage from solids in a slurry.

» Not resistant to damage from running dry which is common in gas
wells with low amounts of liquid production.

= Variable speed pump-off controls significantly improve
run life in gas wells

APl s
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Electric Submersible Pump (ESP)

Multi-stage centrifugal pump

The impellor slings water from the eye at
the center to the volute at outside edge to
trade decreasing pressure for increasing
velocity

The volute has an increasing cross section to
trade decreasing velocity for increasing pressure

Intermediate stages discharge into next stage

ESP have a narrow flow rate that allows them to function. When
the rate falls below that value they stop pumping

Gas wells tend to produce liquids inconsistently and frequently fall
outside the operating envelope of the ESP

46
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Jet pump

“ Transfer some momentum from a “power fluid” to raise the pressure of a
“suction fluid”

= Tubing-Free jet pumps
» Two tubing strings (usually concentric)
» Power liquid down inner string

»  Well liquid and exhausted power liquid up tubing/tubing annulus
» Gas production up casing/tubing annulus

= Minimum suction pressure varies by nozzle/throat combination, but it is
seldom less than 460 ft [122 m] or 200 psig [1380 kPag]

= High minimum suction pressures result
in very high quantities of abandoned gas
at the end of life

* Pump can be floated to surface without
need for slick-line unit

APl
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Gas Lift

- High pressure/high velocity gas is injected
into annulus above a packer through gas-lift
valves in tubing

>

>
>
4
4

APl

= Very popular in oil operations

Hydraulic fluid-level in reservoir tolerates the
high minimum BHP achievable

Flow interference is minimal when the only gas
in the tubing is gas-lift gas

= Rarely successful in gas operations

Energy requirements about 5 times larger than SRP and PCP’s

Gas wells cannot tolerate very high minimum FBHP-achievable

Significant interference between injected gas and produced gas

Balance between injection and production VERY sensitive to small changes

48
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Emerging Technologies
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Implications for Horizontal Wells

= Most of today’s pumps will not traverse the bend in a horizontal

well

= If a pump is set in straight pipe, minimum reservoir pressure is )
. 9 _ 0 o 0 ft
determined by pump technology minimum suction pressure: .,
» Ifalet Pump requires 600 ft [183 m] suction pressure, then izzz 2
minimum flowing bottom hole pressure is about 270 psig [1861 2000 ft
kPag] (with zero psig on surface) jzgg Z
»  With 50% drawdown, minimum abandonment pressure is 550 psig RSUE FE

f
[3.8 MPag] izzz fi
» In unconventional reservoirs something like 50-75% of OGIP will be o iz
left in the ground at 550 psig. 6000 ft

6500 £
» Changing from Jet Pump to PCP lowers min suct to around 30 psig R ft
[207 kPag], minimum abandonment pressure drops to around 70 7500 ft
psig, [621 kPag] and recovery goes to over 85%. zzgg Z
- Advances in Deliquification technology are underway and more | **°

will be required to meet the needs of the industry in the future

APl 50
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3/8"” 2205 Capillary Tubing

2.375" L80
Production Tubing

Gas Lift Mandrel @
3000' & 4500'

Gas Lift Mandrel @
5600' & 6500

Gas Lift Mandrel @ 7200
Orifice @ 7800'

5.5" x 2.375" On/Off Tool
50¢ @ 7814'

5.5" 17# AS1X Packer 502
@7815'

iCVR+ Landing Joint
522 @7832'

Weatherford

Ciritical flow requirements for

200-psi WHP in vertical:

CFR for 2-3/8 in. = 406 mcf/d

CFR for 5-1/2 = 2445 mcf/d

CFR for 5-1/2 x 2-3/8 = 1869 mcf/d
CFR 5-1/2 x 2-3/8 = 774 mcf/d foamed

J— X-Over to 2.875" L80 CS Hydril
Tbg 522 @ 7839'

| nl
2.875" CS Hydril Tubing ~ 2.875" Perforated

7840' — 12,036’ Bull P'Ug 902
@12,010'

American Petroleum Institute

1/4” 2205 Capillary Tubing Banded from
Surface — 7585' Internal 7585'-7612"

2.375" L80 Production Tubing

Gas Lift Mandrel @ 2050' & 3450'

Gas Lift Mandrel @ 4551' & 5402’

Gas Lift Mandrel @ 6105’
Orifice @ 6863’

Capillary Injection Sub @ 7585’

3.5" Pin x Pin C-Shaped Flow Sub @ 7591"'
Gas Injection Entry Point

.50" ID Gas Injection Inner Tube

5.5" 17# AS1X Packer 50° @7594'

Production Flow Sub@ 7602’
Gas Injection Inner Tube Seal Sub @ 7604’
Capillary Injection Sub @ 7606' 547

Chemical Injection Valve @ 7612’

2.875"‘P]erforated
Bull Plug @ 107507

2.875" EUE 8rd 6‘.14# Tubing
@ 7607'—10747'




Emerging Technologies

- Research directions seem to be toward adapting gas-compression
equipment to moving liquid
» Liquid quantities pretty low (5-200 bbl/day [0.8-32 m3/day])
» Varying strategies to manage discharge pressure

» Depth limitations somewhere between 2,500 and 5,300 ft [760 — 1600 m] (but
everyone is working on extending this)

= Several people are working on thermocompressors

= Submersible hydraulic pumps that look similar to a reciprocating
compressor are becoming available — hydraulic power unit @ surface.

= More research and refinement of technologies is needed before
widespread adoption occurs.

= Ongoing improvement of existing technologies is widespread
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Deliquification Conclusion

Deliquification is different from Artificial Lift and it requires
different:

» Tools (gas wells want much more attention)

» Mind set (e.g., pipeline operation is a valid tool of production, pigging is not a
“necessary evil”, it is critical)

» Staffing levels (more stuff to do takes more folks)

No technology is set-and-forget:

» Be prepared for any given technology to work or fail to work on any given well
(regardless of “similar” wells in the same field)

» Expect to spend considerable field and engineering effort to “get it right” only to
find that as pressures change it doesn’t work any more

The only “silver bullet” for deliquification is great data, appropriate
staffing, and a flexible approach
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* Used on depleted wells
Shut-in well for plunger to fall
Gas velocities below 3 m/s
Fall time average 50 m/min

RapidFlo

(Continuous)

* Used at beginning of loading
Minimal or no shut-in time

* Gas velocities 3 - 4.5 m/s

* Higher amounts of fluid

* Fall time average 250 m/min

IO
Amerlcan Petroleum Institute
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Ring Plunger

Available in Conventional & RapidFlo
Common /Very simple

Longest Life

Great paraffin handling

Good scale handling

Conventional Ring is most inexpensive lift
Least sealing efficiency (requires higher
flow rates)




Most popular plunger
Higher sealing efficiency than Ring Plungers

Second best longevity
Available with one, two, or three, sets of sleeves

(each sleeve has four pads on it)
Not good with movement of solids or paraffin
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Brush Plunger

Highest sealing efficiency

Has application to move solids

No moving parts

Has lowest longevity of all plunger types

IO
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POGO Test Plunger

No-Go Shoulder and Bumper Spring Built Into Plunger
» Designed For | 25/32’(1.781°’) Pump Seat Nipples

» Designed for X-Nipple Profiles (1.875”)

» Plunger No-Go is 1.895”

Eliminates Flow Restrictions Over Conventional Springs
» Reduced Back Pressure on Formation

» Eliminated Scale Issues With Conventional Springs
All Components Serviceable At Surface

Spirals, Single and Double Pad Plungers Available
Reduced Cost of Test Equipment

Reduced Installation Costs

Evaluation

Completion

Production

LOoS®®

Intervention




Capabilities / Product Offering

e &

Examples

Injectio

Externally and Internally Installed
Capillary Injection Installation

Courtesy
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Weatherford

Chemical Tank

Injecti
on
Valve
and I

Mandr mmi
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al Pump

al Pum
“A Chemical Delivery System”
* /4" or 3/8” Capillary Injection Tubing
* Internally or Externally Installed
* Installed Near End of Production Tubing
* Primarily Used for Foamer and Inhibitors
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General Summary of Equipment

[S>

g e

Chemical : Provides surface tension and density
reduction (on-site storage)

—

-

* Chemical Pump: Drives Agent under Low pressure
through Capillary String

e Hanger: Seals wellhead — Threaded, flanged,
\\ various pressure ratings available
rl Injection String: Various metallurgies for
% E\R environment and strength (0.25” + 0.375” OD)
= Injection Valve: Ensure no back flow of fluid
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Effects of Loading on Production Decline

Normal Decline

Rate,
MSCFD

Loading

API Time




History of a Gas Well — Loss of Velocity Over

Stable Flow Unstable Flow Stable Flow

Surface Condition

Initial A
Production I I Well
Dead
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America’s I PM
Natural Gas

Alliance INDEPENDENT PETROLEUM
ASSOCIATION OF AMERICA

I

November 13, 2015

The Honorable Janet McCabe

Acting Assistant Administrator

Office of Air and Radiation

U.S. Environmental Protection Agency

Also via Electronic Mail to methanechallenge@tetratech.com

Re: Comments on the EPA Natural Gas STAR Methane Challenge Program: Proposed
Framework

Dear Ms. McCabe:

The American Petroleum Institute (API), America’s Natural Gas Alliance (ANGA), and the Independent
Petroleum Association of America (IPAA) appreciate this opportunity to provide our comments to EPA
regarding the Natural Gas STAR Methane Challenge program proposed by EPA on July 23, 2015. We
value our long-standing relationship working with EPA on a number of air-related programs and stand
ready to help shape a flexible program that achieves EPA’s goals while attracting substantial
participation from industry partners. EPA has taken into consideration many of the recommendations
that we have discussed in past meetings, including the incorporation of a Best Management Practice
(BMP) option into the Methane Challenge proposed framework. The BMP option is the preferred option
for the majority of our member companies; therefore, the BMP option is the primary focus of the
comments contained herein.

Building from the success of the Natural Gas STAR Program and industry’s significant accomplishments
in reducing methane losses, we remain interested in further addressing methane emissions through
voluntary action. We would like to work with EPA to structure a program that is flexible for partners
while achieving the aggressive methane reductions that EPA seeks. The limited resources available for
companies to invest due to current market conditions should be deployed where the greatest benefit in
reductions can be achieved. Providing more flexibility in implementing cost effective emission
reductions, especially focusing on sources with the highest reduction potential, will not only achieve
EPA’s goals more quickly, but could also appeal to more companies. Further, coordination with other


mailto:methanechallenge@tetratech.com

regulatory actions, including any Control Techniques Guidelines for the states, could encourage broad
industry participation. These key points - flexibility, cost effectiveness, and motivation to participate -
are further elucidated in the enclosed responses to EPA’s thirteen questions set out in the Methane
Challenge proposed framework and the eighteen questions addressing the BMPs.

Once again, we appreciate the opportunity to work with EPA to frame the details for a successful and
mutually beneficial methane emissions reduction program that achieves EPA’s goals through voluntary
measures. We look forward to engaging with you and your staff on these initiatives. Please contact us if
you have any questions.

Sincerely,

Honard U Feldman

Howard J. Feldman
Senior Director, Regulatory and Scientific Affairs
American Petroleum Institute

e B

Erica Bowman
Vice President, Research and Policy Analysis
America’s Natural Gas Alliance

Lee O. Fuller
Executive Vice President
Independent Petroleum Association of America (IPAA)

Enclosures

Cc: Joseph Goffman, US EPA
Paul Gunning, US EPA
Carey Bylin, US EPA
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American Public Gas Association (APGA)




BEFORE THE
ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.

COMMENTS OF THE AMERICAN PUBLIC GAS ASSOCIATION
ON THE
EPA METHANE CHALLENGE PROGRAM

The American Public Gas Association (“APGA”) is the national, non-profit association of
publicly-owned natural gas distribution systems. APGA was formed in 1961 as a non-
profit, non-partisan organization, and currently has over 700 members in 37 states.
Overall, there are nearly 1,000 municipally-owned systems in the U.S. serving more
than five million customers. Publicly-owned gas systems are not-for-profit retail
distribution entities that are owned by, and accountable to, the citizens they serve. They
include municipal gas distribution systems, public utility districts, county districts, and
other public agencies that have natural gas distribution facilities.

Public gas systems are typically much smaller than
APGA Response to EPA Questions

Following are specific areas in which EPA requested feedback and APGA’s comments:

1. Please indicate whether your company has specific interest in one of the commitment
options presented, including the possibility or likelihood of your company potentially
making that commitment.

The American Public Gas Association (“APGA”) is the national, non-profit association of
publicly-owned natural gas distribution systems. APGA was formed in 1961 as a non-
profit, non-partisan organization, and currently has over 700 members in 37 states.
Overall, there are nearly 1,000 municipally-owned systems in the U.S. serving more
than five million customers. Publicly-owned gas systems are not-for-profit retalil
distribution entities that are owned by, and accountable to, the citizens they serve. They
include municipal gas distribution systems, public utility districts, county districts, and
other public agencies that have natural gas distribution facilities.

Public gas systems tend to be smaller than typical investor-owned utilities. The average
public gas system has 5 or fewer employees, approximately 5,000 customers and



annual revenues of less than $1 million, the majority of which goes to pay for the gas
the utility resells to its customers. Most have no in-house engineering or technical
support staff. Most are too small to be required to report estimated methane emissions
to EPA under Subpart W. Those that are required to report have found EPA’s e-GGRT
system daunting.

Many APGA members would potentially commit to one of the commitment options
presented if the administrative burden of participating is reasonable for these small
systems.

2. In addition to recognition through the Program, what are the key incentives for
companies to participate in this Program? Should EPA offer some partners extra
recognition, such as awards?

APGA believes potential partners in the Program would like to publicize their
participation by being able to link their website to EPA’s site for this program. A logo for
the program that participants could place on their websites, hard hats, stationary,
business cards, etc. A plague that could be displayed in the utility office or city hall
would be good.

3. EPA is proposing to launch the Program with charter partners by the end of 2015, but
will welcome new partners on an ongoing basis. Please comment on the likelihood of
your company committing to join this Program as a charter partner, or at a future date.

Many APGA members might participate if the program is not administratively
burdensome for small utilities.

4. For the BMP option, how can EPA encourage companies to make commitments for
sources for which they have not made significant progress in implementing mitigation

options? In other words, how can companies be encouraged to participate beyond the
sources for which they have already made significant progress?

No comment.

5. Please provide comments on the sources and corresponding BMPs that are provided
in Appendix 2, including any recommended additions, deletions, or revisions.

No comment

6. Please comment on the proposed definitions of the companies or entities that will
make BMP commitments, per Appendix 3.

EPA has proposed to define NG Distribution as “a local distribution company as
regulated by a single state public utility commission.” [emphasis added] That definition
would exclude the majority of natural gas distribution utilities that are NOT regulated by




state public utility commissions. Out of approximately 1,300 natural gas distribution
utilities in the US, approximately 1,000 are public gas systems, e.g. owned and
operated by local governments such as cities, towns, counties and gas districts. Rates
charged by public gas systems are typically approved by the utility’s governing body
(city council, utility board, etc.) rather than a state PUC. Also, public gas utilities are not
‘companies.”

We suggest changing the definition to read “a local distribution system whose primary
business is to deliver natural gas to residential, commercial and industrial gas
consumers.”

7. Is a 5-year time limit to achieve BMP commitments appropriate? If not, please
provide alternate proposals. Would a shorter time limit encourage greater reductions
earlier?

5 years is fine.

8. Should EPA offer the ER commitment option? If so, please provide specific
recommendations for ways that EPA could address the implementation challenges
outlined in this document. What is the minimum target company-specific reduction level
that should be set for participation in this option? Would your company use this option if
it were offered?

No comment.

9. To what extent is differentiating the voluntary actions from regulatory actions
important to stakeholders? What are the potential mechanisms through which the
Program could distinguish actions driven by state or federal regulation from those
undertaken voluntarily or that go beyond regulatory requirements?

It is not important.

10. EPA plans to leverage existing reported data through the GHGRP (Subpart W) in
addition to supplemental data that partners would submit to EPA. Would the e-GGRT
system be an appropriate mechanism to collect the voluntary supplemental data?

Many APGA members have found the e-GGRT system daunting. The calculations
required to convert miles of main, # of leakers at M&R stations etc. are difficult even for
professional engineers to comprehend, let alone public gas systems with no
engineering staff. APGA has previously suggested to EPA that e-GGRT should only ask
for submission of the population counts and have e-GGRT perform the calculations to
convert these counts into estimated metric tons of CO2 equivalent. E-GGRT would only
be appropriate for the methane challenge if EPA simplifies the e-GGRT system as
APGA has suggested.



11. Would companies be willing and able to make commitments related to emission
sources where EPA has proposed, but not yet finalized, new GHGRP Subpart W
requirements?

APGA is not aware of any proposed new GHGRP requirements for natural gas
distribution.

12. EPA seeks feedback on potential mechanisms for encouraging continued, active
participation in the Program once a company'’s initial goals have been achieved.

No comment.

13. EPA is proposing to call this new voluntary effort the “Natural Gas STAR Methane
Challenge Program”, and welcomes comments and suggestions on this name.

No comment.

APGA appreciates the opportunity to comment on this proposal. Any questions
concerning these comments should be directed to John Erickson, APGA Vice President,
Operations (202-464-0834) or jerickson@apga.orq).

By Koron

Bert Kalisch, President and CEO
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COMMENTER:
Berkshire Hathaway Energy Pipeline Group (Berkshire Hathaway)




VWV BHE

PIPELINE GROUP

A Berkshire Hathaway Energy Business

October 13, 2015

Carey Bylin

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, DC 20460

Submitted via Email to: methanechallenge@tetratech.com

Subject: Berkshire Hathaway Energy Pipeline Group Comments on the EPA’s
Proposed Natural Gas STAR Methane Challenge Program: Proposed
Framework

Dear Ms. Bylin:

Introduction

The Berkshire Hathaway Energy Pipeline Group (BHE Pipeline Group), consisting of Northern
Natural Gas (Northern) and Kern River Gas Transmission (Kern River), is pleased to provide
comments in response to the request for feedback regarding the U.S. Environmental Protection
Agency’s (EPA) proposed Natural Gas STAR Methane Challenge Program: Proposed
Framework (Methane Challenge Program). Northern operates a natural gas transmission pipeline
system, which includes approximately 14,700 miles of pipeline, five natural gas storage facilities
and 48 compressor stations (634,810 horsepower) across 11 states. Northern has been an active
participant in the Natural Gas STAR Program since 1994. Kern River operates a 1,717-mile
natural gas transmission pipeline system, with 11 compressor stations, extending from
southwestern Wyoming to Southern California; its system delivers natural gas to markets in
Utah, Nevada and California.

General Comments

Northern has participated in the existing Natural Gas STAR Program for a number of years and
has been able to save customers money and avoid emissions. We believe that implementation of
such programs demonstrates our core principles of environmental respect and operational
excellence. At the same time, the BHE Pipeline Group has questions regarding the advancement
of the Methane Challenge Program, particularly given the August 18, 2015, release of the Clean
Air Act Section 111(b) new source performance standards for the oil and gas sector. Once new
source performance standards are promulgated for new and modified sources, the EPA may
ultimately be required to propose standards for existing sources under Section 111(d). This is
consistent with the approach taken for fossil-fueled electric generating units under the Clean
Power Plan. The EPA’s use of a 2012 baseline in that circumstance and its preclusion of credit
for early action in reducing emissions ultimately penalized early and voluntary actions. While the
BHE Pipeline Group supports voluntary action to reduce or avoid greenhouse gas emissions, we
do not support the advancement of programs that, in the end, only penalize those who take early
and voluntary action.

BHE Pipeline Group Comments on the EPA’s Proposed Methane Challenge Program Page 1 of 3
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Specific Comments

1. Confidential or Sensitive Information Not Protected

The EPA stated that a principal goal of the Methane Challenge Program is to transparently
demonstrate partner company commitments and progress, including publication of progress
data, and proposes to implement a public platform managed by the EPA. Our comment to
this goal is that partner companies should have the ability to identify information that should
not be published, including data that it wishes to remain confidential in order to protect its
assets and customer interests.

2. Use of eGGRT for Reporting Flaws Data Analysis

The EPA is proposing that annual data be reported utilizing the EPA’s electronic Greenhouse
Gas Reporting Tool (eGGRT) currently utilized for the Greenhouse Gas Reporting Program
(GHGRP) since Subpart W of the EPA’s GHGRP already collects information that would be
relevant to the Methane Challenge Program. Our comment to this provision is that reporting
via eGGRT would not sufficiently protect the information since eGGRT can be accessed by
the public.

In addition, much of the current data collected in eGGRT is based on required EPA
emissions factors and not actual measured emissions. Many current methane tracking and
reduction programs are based on measured data, and methodologies should be aligned
between existing and proposed programs. The reporting and publication of the incongruous
data would likely result in inaccurate and misleading inferences drawn by stakeholders and
the public.

Emissions factors the EPA incorporated in the GHGRP have changed since the programs
implementation, resulting in incomparable and or inconsistent emissions results between
reporting years, making it more difficult to demonstrate emissions reductions. Changes in
emissions factors, which are outside the control of the reporting entity and solely within the
control of the EPA create a significant potential for misinterpretation of actual emissions and
emissions reduction progress by stakeholders and the public.

3. More Details Are Required

BHE Pipeline Group supports voluntary action to reduce or avoid greenhouse gas emissions,
as evidenced by Northern’s 20+ year participation in the Natural Gas Star Program. With that
said, information provided for the Methane Challenge Program is at this point vague and
does not impart the level of detail needed to determine if this would be an appropriate
commitment. Among the stated goals is for the program to be “ambitious” and to prescribe
accountability for making and achieving commitments; however, goals have not been defined
and measures on how to achieve goals have not been provided. The program also proposes
that a memorandum of understanding would be entered into between the participant and the
EPA and the contents and objectives of the proposed memorandum of understanding have
not been defined. Without specific information regarding the proposed memorandum of
understanding’s provisions, it is not possible to determine if the expectations of the Methane
Challenge Program will be achievable, or if a partnership should be considered.

BHE Pipeline Group Comments on the EPA’s Proposed Methane Challenge Program Page 2 of 3



Conclusion

The BHE Pipeline Group appreciates the opportunity to provide comments on the EPA Methane
Challenge Program. The BHE Pipeline Group comments are intended to seek additional data
protection and project clarification. If you have any question or concerns, please feel free to
contact me at (563) 333-8009 or cswoollums@berkshirehathawayenergyco.com.

Sincerely,

[ ralluuncs,

Cathy Woollums

Sr. Vice President, Environmental and
Chief Environmental Counsel

Berkshire Hathaway Energy

106 E. Second Street

Davenport, IA 52801

BHE Pipeline Group Comments on the EPA’s Proposed Methane Challenge Program Page 3 of 3
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COMMENTER:
California Public Utilities Commission




Comments:

In 2014, the California State legislature passed Senate Bill 1371 which tasks the California
Public Utilities Commission with the development of a program to address fugitive methane
emissions from California's natural gas transmission and distribution systems. This will entail
developing a leak detection and repair program as well as new monitoring and reporting
requirements. These efforts seem very similar to the Methane Challenge. Would EPA be
interested in partnering with the State of California to develop both programs concurrently?



COMMENTER:
Clean Air Task Force (CATF) & Natural Resources Defense Council (NRDC)




November 13, 2015

Carey Bylin
Natural Gas STAR Methane Challenge Program

Re: Comments of Clean Air Task Force and Natural Resources Defense Council on Proposed EPA Natural Gas
STAR Methane Challenge Program

The Clean Air Task Force and Natural Resources Defense Council are pleased to submit comments on the proposed
EPA Natural Gas STAR Methane Challenge Program. The Methane Challenge Program should be as strong and
transparent as possible. Our comments focus on the following topics: (1) the limitations of the One Future Program
Emission Intensity Commitment, (2) the importance of transparency, (3) the need for continuous improvement, (4)
the potential of the Emissions Reduction Commitment Option, and (5) a number of specific issues with the
proposed Best Management Practice Commitment Option.

At the outset, we stress that the Methane Challenge Program—or any voluntary methane reduction program—
does not reduce the need or legal obligation to adopt enforceable federal standards comprehensively covering
existing sources of methane in the oil and gas sector nationwide. Existing sources of methane in the oil and gas
sector account for about 7 million tons of methane pollution under current estimates. Once EPA adopts standards
of performance to address new and modified sources of methane pollution in the sector, as it has proposed to do,
the agency has an obligation to put in place a process for controlling existing sources under section 111 of the
Clean Air Act. See 42 U.S.C. § 7411(b) and (d). Practically speaking, the number of sources that participate—and
thus the magnitude of reductions achieved—under a voluntary program will almost certainly pale in comparison to
what can be achieved under federally enforceable performance standards for existing sources.

That said, a voluntary program can play a role in addressing methane pollution if it rapidly drives innovation,
reduces actual emissions, and provides more detailed information on emissions, reduction potentials, costs, and
implementation issues. To these ends, we support EPA’s commitment to an enhanced voluntary program for
methane from the oil and gas sector, with its goals of creating a program that is ambitious and achieves
meaningful reductions, is transparent, and demonstrates continuous improvement.

- (1) The limitations of the One Future Program Emission Intensity Commitment

As currently described in public materials, the One Future program is inconsistent with EPA’s stated purpose
behind the Methane Challenge, i.e., “to provide a new mechanism through which companies [can] make and track
ambitious commitments to reduce methane emissions,"1 due to an unambitious intensity goal coupled with an
unambitious timeline for achieving that goal. By committing to achieve a modest intensity reduction from an
alleged current 1.3 percent leakage rate to 1 percent and giving participants nearly a decade to do so, One Future
will not necessarily address participants’ methane emissions from existing sources or reduce methane pollution (in
absolute terms) below participants’ current levels.” For this reason and others, EPA should not recognize
participation in the One Future program as participation in the Methane Challenge Program, or should at least
require a more ambitious leak rate commitment and/or deadline.

! Methane Challenge at 3 (emphasis added).

% While the alleged 1.3 percent leak rate is likely an underestimate, this is the rate that One Future used to calculate its one
percent goal, see One Future: Our Goal: 99 Percent Efficiency (available at http://www.onefuture.us/our-goal/) (Assuming that
“industry’s current rate of emissions is equal to approximately 1.3 percent of gross natural gas production”), and is thus
illustrative of the low ambition of One Future, and the lack of evidence that participation in One Future will motivate significant
pollution reductions. As noted below, if EPA chooses to recognize the One Future program in the Methane Challenge, it must
hold participants to the one percent goal of One Future, even if further information (such as previously unidentified sources of
methane emissions) comes to light that makes achieving this goal more difficult.




It is well established that methane emissions originating from sources currently in operation will comprise the
overwhelming majority of the sector’s methane pollution for many years. Thus, if One Future participants were to
commit to achieving the program’s modest leakage rate reduction over the next few years (say by 2017 or 2018),
participants who currently emit above the One Future threshold for their industry segment would likely have to
address their existing sources. But by giving participants until 2025 for meeting their goal, One Future’s intensity
rate would allow operators to ignore that problem while at the same time increasing emissions by expanding
production over the coming years. An intensity rate target allows companies that experience growth to rely on
new sources — many of which must comply with EPA methane performance standards (if finalized) — as a means to
lower their overall intensity rate without actually reducing emissions from their existing sources. Companies could
not only ignore the emissions that are causing a problem today, but also increase their total emissions, all while
receiving positive recognition under the Methane Challenge Program for doing so.

Thus a possible route of “compliance” with One Future would play out in the following manner. First, the
owner/operator would focus on growth in production. Second, new methane standards of performance would
require sources that are installed or constructed as a result of the growth to comply with more stringent controls
or work practices than the company currently utilizes, thereby reducing the company’s overall emissions intensity
rate. Third, because of compliance with these standards, and without addressing any of the emissions from
existing sources, the company would receive recognition as a participant in the Methane Challenge Program.3

In other words, a company with increasing production that complies with finalized methane standards of
performance may very well not reduce actual emissions, and yet still be recognized as a company that “truly
want[s] to excel and differentiate” itself.* This scenario is not far fetched; One Future’s website notes that a
primary reason for focusing on the rate of emissions instead of the total volume is because the member companies
are “focused on achieving growth."5 Thus, the unambitious intensity rate focus of One Future is inconsistent with
the Methane Challenge Program’s goal to reduce methane pollution.

Additional critiques of One Future are as follows:

- Only emission sources located in the natural gas sector are included in the calculation of the one percent target;
methane emissions sources in the oil sector are ignored. According to the GHG Inventory, methane emissions
from the upstream oil segment totaled over 968,000 metric tons in 2013, and there is no evidence that the One
Future program will directly address these emissions. Additionally, a recent analysis found that methane emissions
from oil and gas activities are projected to grow 4.5% from 2011 to 2018 and that all of the projected net growth is
from the oil sector.’

- The structure of One Future provides no means for promotion or recognition of continuous improvement. The
notion seems to be that one percent emissions is “good enough,” and further improvement of environmental
performance is not needed. A number of companies are (likely) already achieving an emissions rate which will
meet the One Future intensity emissions rate goal for their segment, and the program gives them little to no
incentive to continuously improve.

In sum, the One Future approach is not consistent with the goals of Methane Challenge, the Obama Administration
and the EPA’s stated goals for abatement of methane pollution, or the substantial reductions in climate pollution
that are called for in light of the urgency of threats to public health and welfare from greenhouse gases. A number
of studies have shown that methane pollution from oil and gas can be dramatically reduced (by more than 40%) in
a few years at very low cost with straightforward, nationally applied enforceable emission standards. Given this,

® We note that achieving intensity rate reductions via compliance with the section 111 standards under consideration also will
not drive innovation beyond that already incentivized/recognized by the proposed standards.

* Methane Challenge at 3.

® One Future (available at http://www.onefuture.us/fags/).

® |CF International. 2014. Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Onshore Oil and Natural
Gas Industries.




One Future’s unambitious single goal of reducing the emissions rate to one percent over a decade does not rise to
a level that EPA should recognize through the Methane Challenge Program.

If EPA is to retain One Future as a component of the Methane Challenge Program, we recommend the following
improvements:

- Adopt a more ambitious intensity rate target or targets to be met over time

- Move up the deadline for achieving the target intensity rate

- Require yearly measurement and reporting of emissions from individual facilities, and other measures in
line with the transparency goals of the Methane Challenge (and discussed below), before and after
companies achieve emissions intensity rates complying with the One Future program thresholds.

- Require that One Future participants commit to reaching the emissions intensity thresholds for their
segments even if new sources of emissions are identified that could make achieving the emissions
intensity threshold more challenging

- Provide means to handle companies whose emissions rise above the One Future emissions intensity
threshold after the deadline year (such as moving a company to provisional status). In addition to moving
the company to provisional status, continued recognition by the Methane Challenge program should only
be granted if companies provide information on how they will reduce emissions and avoid future
emissions above the threshold.

- (2) The Importance of Transparency

The Methane Challenge Program must be grounded in transparent and granular data. With its release of the
“Methane Challenge Program: Supplemental Technical Information,” the EPA has taken steps to make its data
collection process transparent and clear. However, we have comments about the general reporting method and
some specific data elements.’

a. Distinguishing regulatory reductions from voluntary reductions

Companies should be required to fully document all the actions they take to comply with the Best Management
Practice (BMP) option. These voluntary actions should be clearly distinguished from actions the company takes to
comply with EPA, BLM, state, or other regulatory requirements. As such, on page 4 of the Supplementary Technical
Information, EPA states that it will collect information on “[a]pplicable air regulations for included facilities,
including a listing of the sources covered in the partner’s Methane Challenge commitment that are affected by
each regulation."8 Later, in the Reporting sections of the Description of Emissions Sources, the EPA proposes to
collect data on “[v]oluntary action to reduce methane emissions during the reporting year."9 EPA should also
collect data on actions taken or equipment replaced to comply with applicable regulations. This is data that
companies already have, so compilation and reporting will take minimal effort. Such effort is justified, as this
information will significantly improve stakeholders’ ability to compare the impacts of voluntary efforts with the
impacts of regulatory actions.

b. Report cost information

The EPA has stated repeatedly that it hopes that the Methane Challenge Program will be an opportunity for
learning and sharing information about best management practices. However, cost data - which would be
instrumental in aiding this learning process - is missing from the program. Companies participating in the Methane
Challenge Program should be required to report on the costs of implementing the BMPs. We suggest that this
reporting take the form of annualized costs averaged across the entire facility for each form of compliance. For
example, reflecting the proposed reporting format, a company choosing to adopt the pneumatic controller BMP

" We provide granular comments on reporting requirements in section (5) where we discuss individual BMPs.
& Methane Challenge Program: Supplementary Technical Information at 4.
® Methane Challenge Program: Supplementary Technical Information at 6, 8, 9, 11, 13, 14, 15, 17, 18, 20.



for the production segment would report three cost figures: “Average annualized cost of converting high-bleed to
low-bleed,” “Average annualized cost of converting high-bleed to zero emitting or removed from service,” and
“Average annualized cost of converting low-bleed to zero emitting or removed from service.”"?

c. Require direct emission measurement

The Methane Challenge Program should not solely rely on the standard emission factors as currently allowed for
many sources in the Greenhouse Gas Reporting Program’s Subpart W. In many cases, these standard emission
factors are outdated or flawed. For example, the program will allow emissions from pneumatic controllers to be
qguantified using Subpart W’s Standard Emission Factors. While it remains very clear that replacing high-bleed
controllers with low-bleed controllers substantially reduces emissions, several recent studies have reported that
average emissions from low-bleed controllers are higher than the emissions factor for low-bleed controllers used
in the Greenhouse Gas Reporting Program.11 This means that although replacing high-bleed controllers will reduce
emissions, actual emissions after replacement may be higher than calculated emissions.. As such, using these
inaccurate emissions factors could overestimate the effectiveness of the Methane Challenge Program. Recent
studies have also shown that there is a high level of heterogeneity in the emissions from devices within a class,
depending on the specific type of service in which the controller is employed.

EPA should replace these standard emission factors with direct emissions measurement, which can be phased in
over time if needed. In any case, a full measurement approach should be in place by the end of the company’s 5-
year BMP implementation period.12

d. Additional reporting for Onshore Production

The EPA has stated that for reporting purposes, it “intends to utilize the same segment and facility definitions as
Subpart W.”"* While this simplifies both the reporting and interpretation of data, the approach will lead to
insufficient granularity of data reported in the Onshore Production segment. Because companies are required to
report on all data associated with a given emissions source located in an entire hydrocarbon basin, it is difficult to
discern the emissions of individual sites within the respective basins. The EPA should require more specific
supplemental information for companies adopting BMPs in the Onshore Production segment, preferably at the
well pad level.

- (3) The Need for Continuous Improvement

Participants in the Methane Challenge Program should be striving for best management practices at their
operations. Over time, costs will decline and technologies will advance.

We recommend a biennial review process, in which all aspects of the BMPs are reviewed in light of new data.
Companies that commit to a BMP would be able to “lock in” the requirements that are in place when they make
the commitment for the entire 5-year duration of their commitment. But, if they wish to remain in the program

1% Methane Challenge Program: Supplementary Technical Information at 6. Below, in our comments on the pneumatic
controller BMP, we discuss the importance of including intermittent controllers as well. If these controllers are added to the
BMP, it would add 4 additional reporting categories: “Number of intermittent-bleed controllers converted to low-bleed”,
“Number of intermittent-bleed controllers converted to zero emitting or removed from service”, “Average annualized cost of
converting intermittent-bleed to low-bleed”, “Average annualized cost of converting intermittent-bleed to zero emitting or
removed from service”.

Msee Allen, D.T., et al. (2013), “Measurements of methane emissions at natural gas production sites in the United States,” Proc.
Natl. Acad. Sci. USA 110, 17768-17773; Allen D.T. et al. (2015), “Methane Emissions from Process Equipment at Natural Gas
Production Sites in the United States: Pneumatic Controllers,” Environ. Sci. Technol. 49, 633-640.

2 \We note that requiring direct measurement from the start — including on the older, higher emitting devices — will yield highly
useful information on the amount of emission reduction achieved by BMPs, beyond the baseline goal of the BMP Program of
implementing the BMPs.

¥ Methane Challenge Program: Supplementary Technical Information at 4-5.



after this initial 5-year commitment period, they would have to commit to the adoption of the revised best
management practices. Such an approach can better ensure that the practices recognized by the Methane
Challenge Program advance over time so that they remain truly “best” practices.

- (4) The Potential of the Emissions Reduction Commitment Option

We support inclusion of the Emission Reduction (ER) Commitment Option because it has advantages over both the
One Future Option and the Best Management Practice Commitment Option. Under the ER option, companies
would commit to absolute methane emission reductions, as opposed to an intensity reduction that could allow
emissions to increase as production increases (as in the One Future option). The approach thus would more clearly
achieve methane emission reductions from current levels. In addition, the ER option would ensure that companies
develop a company-wide methane emissions reductions plan, rather than limiting their commitment to a few
isolated best management practice technologies (as in the BMP option). From a company perspective, the
flexibility to set a customized, company-wide goal may have significant appeal.

The Emission Reduction Commitment Option also has transparency advantages over both the One Future and BMP
Commitment Options when it comes to meeting our country’s greenhouse gas reduction goals. It is easier to see
overall progress toward reaching a methane reduction goal such as the President’s 40-45 percent from 2012 levels
by 2025 when the goal is based on actual emissions, as opposed to an emissions intensity goal or individual
piecemeal goals for various technologies.

In light of these benefits of the approach, we respond to the concerns that the EPA raised about implementing the
ER approach, specifically that:

Any changes to a company’s operations would need to be accounted for in an adjusted baseline, and tracking
and adjusting the baseline operations and emissions could present a significant challenge, particularly in the
upstream sector where acquisitions and divestitures of assets occur on a regular basis.

Companies are well versed in keeping track of changes in their operations that result from acquisitions and
divestitures in their financial statements, and we do not think it would be substantially more difficult to update
their methane emissions accounting records than it is to update their financial accounting records. The Emission
Reduction commitment should include provisions to allow companies to adjust their emissions baseline to reflect
such changes in the company’s operations.

EPA has already received feedback that an ER commitment could be problematic for companies that seek to
expand their operations.

As noted above, companies already have tools that allow them to account for emissions changes that result from
acquisitions or divestitures. But, a company’s operations may also expand through natural growth in the absence
of acquisitions. Such growth could result in higher levels of production, and potentially higher levels of methane
emissions. However, if the goal of the Methane Challenge Program is to be truly ambitious, it should aim to reduce
absolute levels of methane emissions, not simply to reduce methane emissions as a share of natural gas
production. Yes, this makes the ER Commitment more stringent than the One Future Commitment - but such
relative stringency is exactly why this approach is needed. Relatedly, having to plan expansion in light of a methane
emission reduction commitment could better drive innovation than either the One Future or BMP approaches.

Some stakeholders mentioned that the inclusion of voluntary supplemental data (e.qg. for facilities below the
GHGRP’s reporting threshold of 25,000 metric tons CO,e per year) will mean that companies participating in
the Program may show higher total emissions levels relative to their counterparts who are not participating in
the Program.

We agree that companies should not be penalized for reporting emissions from facilities emitting below 25,000
metric tons CO2e per year to the Methane Challenge Program. However, we do not consider this to be a major



problem. When companies report emissions from facilities that have emissions below the GHGRP threshold,
reports of emissions from these facilities should be flagged so their emissions can be separated from emissions
from facilities that are above the GHGRP threshold. As long as this distinction is made clear, we do not see
significant harm associated with this additional reporting. The omission of smaller facilities from the Subpart W
requirements is well understood and recognized, and the reputational benefit of participating in the Methane
Challenge Program would far outweigh any concern about higher levels of reported emissions. Indeed, some
entities including investors may more favorably consider a company that discloses (and commits to reduce)
methane emissions from sources emitting under 25,000 tons CO2e per year, as compared to other, non-
participating companies.

- (5) Specifics of the Best Management Practice Commitment Option
a. General comments on BMPs

We are concerned that the piecemeal nature of the BMP Commitment option will allow companies to take credit
for participating in the Methane Challenge Program while only reducing a small amount of methane emissions. As
it stands now, a company could adopt as few as one BMP and get credit through the program. There should be a
minimum required set of the number of BMPs adopted, or minimum potential emission reductions associated with
the BMPs adopted (either in absolute terms or as a percent of total company methane emissions).

The EPA has stated that it is considering allowing participating companies to request an exemption to full
implementation of the BMP. We do not think that this exemption is appropriate. If the company is unable to meet
the BMP goals, its status in the Methane Challenge Program should be marked as “Provisional” until the company
is able to attain full compliance. We note that for many emissions sources included in the BMP Commitment
option, there are multiple technologies or strategies available to reduce emissions. BMPs should allow the use of
all qualifying methods for reducing emissions in order to maximize emission reductions while providing flexibility
for participating companies to select the most appropriate abatement option. For example, emissions can be
reduced from reciprocating compressor seals by monitoring vents and replacing rod packing when venting exceeds
a threshold, by adding gas that would be vented from rod packing to the fuel or air intake for the compressor
engine, or potentially by routing the emissions to a VRU controlling emissions from a tank or other potential
emissions source on the site. A similar range of options exists for other sources. In light of these options, and the
proven success of existing source standards in Colorado and Wyoming (where few, if any, exceptions have even
been requested to broadly applicable requirements to reduce emissions from existing equipment),14 it would be
inappropriate for EPA to grant exemptions to full implementation of the BMPs.

We are concerned that companies may only sign up for BMPs for sources from which they have already
significantly reduced emissions. Thus, the commitments may represent past emissions reductions rather than new
emissions reductions. While there is value in recognizing firms which have already implemented emissions
reductions programs, the Methane Challenge Program intends to promote continuous improvement in
performance. Furthermore, it is valuable to understand the timeline for emissions reductions and differentiate
emissions reductions due to regulations. In their initial proposal to join the program, companies must describe
and quantify their progress to date toward the BMP and demonstrate how participation in the Methane Challenge
Program will result in new and additional methane reductions.

The issue of “progress to date” should also be part of the time allowed to achieve the BMP commitment. The
current proposal allows up to 5 years for all BMPs. However, if a company has already implemented the BMP at a
portion of its operations, it should not need the entire 5-year period to complete its work. Thus, the maximum
allowable time period should be tied to how close the company is to achieving the BMP at the time of application.
(RESPONSE TO EPA QUESTION #18)

14 McCabe, David, et al. “Waste Not: Common Sense Ways to Reduce Methane Pollution from the Oil and Natural Gas Industry.”
January 2015. Pg. 26. Available at: http://www.catf.us/resources/publications/files/WasteNot.pdf.




As discussed in a previous section, it is very important to distinguish between emission reductions that result from
regulatory requirements (state and federal) and emissions from these voluntary actions. EPA must ensure that the
Methane Challenge Program requirements exceed all existing federal and state regulations.

Below, we provide specific comments on the mitigation options that constitute the proposed BMPs:
Onshore Production and Gathering and Boosting

*  Pneumatic Controllers
An additional option should be added: “Utilize a closed-loop system to capture vented natural gas from gas-
actuated pneumatic controllers and route this gas to a process or capture system.”

Both replacement with low-bleed and replacement with zero-emitting controllers are defined as equal mitigation
options in the proposal. The Methane Challenge Program should be more aggressive about requiring zero-emitting
pneumatic controllers, or routing of emissions from low-bleed controllers to a process or capture system, such as
an on-site VRU. It should require zero-emitting devices for all sites with grid access or closed-loop capture systems
for all facilities that already have a capture system on site.

EPA states that “Intermittent bleed pneumatic controllers are not included in this source category."15 This is
inappropriate given the large amount of emissions that are currently vented from intermittent bleed controllers.
Intermittent bleed pneumatic controllers can either be high-emitting (over 6 standard cubic feet per hour (scfh)
averaged over a period long enough to capture a representative actuation cycle) or low-emitting (under 6 scfh). In
order to comply with this BMP, EPA should ensure that an owner/operator’s intermittent-bleed devices are low-
emitting, that the owner/operator replaces intermittent-bleed devices with zero-emitting options, or that
emissions from intermittent-bleed controllers are routed to a process or capture system, such as an on-site VRU.
(RESPONSE TO EPA QUESTION #2)

Finally, pneumatic controllers exhibit a large amount of emissions heterogeneity. This heterogeneity is due to the
specific type of service in which the controller is employed, and it also results from malfunctioning equipment.
Thus, a crucial aspect of the pneumatic controller BMP must be direct measurement and monitoring of gas-
actuated pneumatic controllers, for example as an aspect of leak detection and repair programs. This will ensure
that controllers advertised as “low-bleed” that vent to the atmosphere are actually emitting under 6 scfh.

* Equipment Leaks/Fugitive Emissions

EPA has stated that due to the potential for overlap of this emissions source with on-going regulatory actions,
including the proposed updates to NSPS and draft Control Techniques Guidelines, the BMP proposal for this source
will be phased in at a later date. It stated that it intends to specify mitigation options that are consistent with
regulatory approaches, with greater flexibility included in the voluntary Program as needed. This may suggest that
the EPA intends to make the BMP for this category looser than whatever will be in the final NSPS. In order to fulfill
the goals of the Methane Challenge Program, the BMPs for Fugitive Emissions must reflect leading practice and
therefore they must be more environmentally protective than the requirements in the proposed regulation.

The BMP for a leak detection program should require that companies commit to fixed frequency monitoring and
that companies repair all leaks found within a certain number of days. Inspections should be performed frequently.
Following recent regulatory precedent from Colorado and Wyoming, EPA should consider monthly frequency for
production sites and compressor stations to be best practice, particularly for larger facilities. Repairs should be
completed within 15 days.

> Methane Challenge Program: Supplementary Technical Information at 6.



* Liquids Unloading

The Supplemental Technical document lists several technologies that can be used to reduce venting from liquids
unloading: plunger lifts and smart well automation; swabbing the well to remove accumulated fluids; installing
velocity tubing; and installing artificial lift systems. Companies should be required to report emission reductions
associated with each of these technologies separately (as opposed to simply the overall emission reduction).

The second option listed, “Track and report emissions for all wells conducting liquids unloading...”le, should not be
considered a BMP. Companies should be encouraged to track and report this information, but this should not be
counted at the same level as actually minimizing venting.

The EPA should also consider setting an emissions target for wells that vent from liquids unloading. We suggest a
threshold of less than 100 Mcf/well for all wells that unload, based on 2013 Subpart W data.

*  Pneumatic Pumps (only Chemical Injection Pumps (CIP))

EPA has stated that due to the potential for overlap of this emissions source with on-going regulatory actions,
including the proposed updates to NSPS and draft Control Techniques Guidelines, the BMP proposal for this source
will be phased in at a later date. It stated that it intends to specify mitigation options that are consistent with
regulatory approaches, with greater flexibility included in the voluntary Program as needed. This may suggest that
the EPA intends to make the BMP for this category looser than whatever will be in the final NSPS. As noted above
for leak detection and repair, in order to fulfill the goals of the Methane Challenge Program, the BMPs for CIPs
must reflect leading practice and therefore they must be more environmentally protective than the requirements
in the proposed regulation.

The Proposal currently identifies the BMP for Chemical Injection as replacement with “no- or low-emitting pump...
or route bleed gas to flare or gas capture/use.”18 However, because up to 80 percent of chemical injection pumps
can be replaced with zero-emitting electric pumps, the “low-emitting” option should not be considered a “best”
management practice.19 In addition, routing bleed gas to flare should not be considered a best practice mitigation
option and this language should be removed from the Methane Challenge Proposal.

The Proposal also specifies that the BMP only apply to Chemical Injection pumps, excluding Kimray pumps even
though Kimray pumps are a large source of methane emissions and should also be included in this source category.
According to the 2015 GHG Inventory, Kimray pumps in the production segment emitted approximately 181,000
metric tons of methane, while Chemical Injection pumps emitted approximately 113,000 metric tons.”® And, like
Chemical Injection pumps, these Kimray pumps can be replaced with zero emitting electric pumps.* EPA should
include Kimray pumps in the Methane Challenge, using zero-emitting pumps or gas capture/use as a BMP.

e Tanks

Routing vented gas to flare should not be considered a best practice mitigation option and this language should be
removed from the Methane Challenge Proposal.

'® Methane Challenge Program: Supplementary Technical Information at 8.

7 Methane Challenge Program: Supplementary Technical Information at 5.

¥ Methane Challenge Proposal at 16.

1% |CF International. “Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Onshore Oil and Natural Gas
Industries.” Page 3-16. https://www.edf.org/sites/default/files/methane_cost_curve_report.pdf

%% Net emissions for Chemical Injection pumps calculated using itemized voluntary reductions reported in Inventory. Net
emissions for Kimray pumps estimated from the natural gas estimated based on non-itemized voluntary reductions.

1 |CF International. “Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Onshore Oil and Natural Gas
Industries.” Page 3-16. https://www.edf.org/sites/default/files/methane_cost_curve_report.pdf




*  Other Missing Sources in the Production and Gathering and Boosting Segment

There is an additional emissions source that is not addressed in the Methane Challenge Proposal: associated gas
venting and flaring. Venting of associated gas from oil wells (a.k.a. “casinghead” gas) is greatly underestimated in
the GHG Inventory, which is reported only as venting from stripper wells. As shown by GHGRP data, venting of
associated gas from oil wells is actually a large source of methane emissions, and the EPA should consider including
it in its Methane Challenge Program. While flaring of associated gas is not strictly a methane issue (though it does
result in some methane emissions due to incomplete combustion) associated gas venting and flaring are directly
connected and both practices represent wasteful sources of harmful pollution. They should both be addressed in
the Methane Challenge Program. As we reiterate throughout our comments, flaring should not be considered a
best practice methane mitigation option.

Natural Gas (NG) Processing

* Reciprocating Compressors-venting
An additional mitigation option that should be considered is to include the monitoring of venting, with a device
such as a high-flow sample which measures the emissions rate directly, from reciprocating compressors as part of
leak detection and repair programs (with at least a quarterly inspection frequency). Some rod packing will have a
high vent rate before its lifetime reaches 3 years or 26,000 operating hours. An infrared camera would identify
which rod packing is emitting excessively. This option should be included as a BMP to significantly reduce
emissions from excessively emitting rod packing that would otherwise be allowed to operate for 3 years/26,000

hours.

In addition, routing rod packing gas to a flare should not be considered a best practice mitigation option and this
language should be removed from the Methane Challenge Proposal.

e Centrifugal Compressors-venting

Routing wet seal degassing to flare should not be considered a best practice mitigation option and this language
should be removed from the Methane Challenge Proposal.

NG Transmission & Underground Storage

* Reciprocating Compressors-venting
See Reciprocating Compressors-venting in Natural Gas (NG) Processing section above.

e Centrifugal Compressors-venting
See Centrifugal Compressors-venting in Natural Gas (NG) Processing section above.

* Equipment Leaks/Fugitive Emissions
See Equipment Leaks/Fugitive Emissions in Natural Gas (NG) Processing section above.

*  Pneumatic Controllers
See Pneumatic Controller section in Onshore Production and Gathering and Boosting section above.



NG Distribution
* MA&R stations/City Gates

In its initial July 2015 Proposal, EPA included a BMP that called for monitoring and repair activities at specified
minimum intervals at M&R stations/City Gates. However, in its October 2015 Supplemental Technical Information
document, EPA stated that it was seeking comment on whether or not to include this source in the Methane
Challenge Program. The EPA cited low emissions reported to the GHGRP Subpart W for this source and a recent
study that found that upgrades at M&R stations/City Gate facilities have resulted in lower emissions. However, we
think that the EPA should include leaks from M&R stations/City Gates in the Methane Challenge Proposal. LDAR
should still be considered a best practice, because leaks will arise at random intervals in any real-world pressurized
system. Upgraded facilities may temporarily experience lower leak levels, but as these facilities age, leaks will
inevitably occur. Companies that are pursuing best management practices should adopt leak detection and repair
programs proactively to show that they are committed to preventing pollution (and retaining a valuable product)
now and in the future.

*  Mains — Cast Iron, Not Cathodically Protected Steel (Bare and Coated)
The mitigation options for this BMP (replacing cast iron and non-cathodically protected steel pipes or rehabilitating

said pipes with plastic inserts) are appropriate. However, we are concerned that these minimum annual
replacement/repair rates specified are not high enough to be considered best practices.

Minimum Annual replacement/repair rate in BMP proposal
Tier Inventory of Cast Iron and Unprotected Steel Mains % Annual Replacement/Repair
1 < 500 miles 6.5%
2 500 - 1,000 miles 5%
3 1,001 - 1,500 miles 3%
4 1,501 - 3,000 miles 2%
5 > 3,000 miles 1.5%

We compared the replacement/repair rates in the proposal to the current average replacement using data from
the Pipeline and Hazardous Materials Safety Administration (PHMSA).22

Miles of Cast Iron and
Number of Companies Unprotected Steel Average Replacement Rate
Tier in Tier in 2013 2013 2014 between 2013 and 2014
Tier1 248 14,029 12,963 8%
Tier 2 19 13,202 11,844 10%
Tier 3 8 10,067 9,635 4%
Tier 4 13 27,135 26,294 3%
Tier 5 3 12,385 11,838 4%

2 Unprotected Steel data:

https://hip.phmsa.dot.gov/analyticsSOAP/saw.dlI?PortalPages& NQUser=PDM_WEB_USER&NQPassword=Public_ Web_ Userl&
PortalPath=/shared/PDM%20Public%20Website/ portal/GD_ BARE_STEEL

Cast Iron data:

https://hip.phmsa.dot.gov/analyticsSOAP/saw.dl|I?PortalPages& NQUser=PDM_WEB_USER&NQPassword=Public Web_ Userl&
PortalPath=/shared/PDM%20Public%20Website/Cl%20Miles/GD_Cast_lron

Note: We removed from the sample 14 companies for which mileage of cast iron and unprotected steel pipelines increased
between 2013 and 2014. We consider this to be an artifact of the data, not an actual increase in mileage.
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Based on this data, the BMP replacement/repair rates proposed as BMPs are lower than the actual average
replacement/repair rates. Thus, the BMPs, as they are currently designed, do not represent best practices.
(RESPONSE TO EPA QUESTION #9)

Furthermore it is not clear that the BMPs should be relatively less stringent for firms with larger amounts of
outdated pipelines still in the ground. Firms with high mileage of outdated pipe are either large utilities with
significant resources available, which should be directed to bringing their infrastructure into good repair, or,
alternatively, companies that have significantly neglected the need to upgrade their infrastructure in the past,
relative to their peer utilities. These companies should not be recognized by the Methane Challenge Program for
replacing outdated pipe at rates significantly slower than the average utility.

If EPA feels that tiered replacement rates are needed, we suggest that the tiers be tied to rates achieved in recent
years by high-performing utilities within their tier. For example, this table shows the replacement rate for the
company closest to the 85" percentile within each tier in 2013. These rates, or rates determined in a similar
manner, would be appropriate thresholds for the Methane Challenge Program.

85" Percentile Firm: Outdated Main
Tier Replacement Rate for between 2013 and 2014
Tier1 13%
Tier 2 16%
Tier 3 5%
Tier 4 5%
Tier 5 7%

* Services

The EPA stated that it seeks guidance on the structure of the BMP commitment for unprotected steel and cast iron
services. We reviewed the PHMSA data for number of unprotected steel and cast iron services in place currently in
the country.23 We found that the average replacement rate between 2013 and 2014 was 9%, and the average
number of replacements per company was 622.

Number of Cast Iron and Unprotected Steel
Number of Services Average Replacement Rate
Companies 2013 2014 between 2013 and 2014
316 2,262,367 2,065,762 9%

EPA could simply use data on the past performance of companies to set a BMP. For example, the 85" percentile
company for outdated services replacement rate replaced 28% of their cast iron and unprotected steel services
between 2013 and 2014. EPA could use this figure or a similarly derived figure to define the BMP.

While we have reservations about tiering the rate of replacement in the BMP to the number of current outdated
services in a company’s inventory (see above discussion of outdated distribution mains), EPA could adopt a tiered
approach to this source of methane emissions while using PHMSA data on company performance in recent years

= Unprotected Steel data:

https://hip.phmsa.dot.gov/analyticsSOAP/saw.dlI?PortalPages& NQUser=PDM_WEB_USER&NQPassword=Public_ Web_ Userl&
PortalPath=/shared/PDM%20Public%20Website/ portal/GD_ BARE_STEEL

Cast Iron data:

https://hip.phmsa.dot.gov/analyticsSOAP/saw.dl|I?PortalPages& NQUser=PDM_WEB_USER&NQPassword=Public Web Userl&
PortalPath=/shared/PDM%20Public%20Website/Cl%20Miles/GD_Cast_lron

Note: We removed from the sample 37 companies for which number of cast iron and unprotected steel services increased
between 2013 and 2014. We consider this to be an artifact of the data, not an actual increase in mileage.
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to set appropriate replacement rates. These rates should reflect the actual high performance of the firms which
have been aggressive in replacing outdated services. For example, EPA could use the following tiers:

Tier Inventory of Cast Iron and Unprotected Steel Services
1 < 5,000 services
2 5,001 - 10,000 services
3 10,001 — 50,000 services
4 50,001 — 100,000 services
5 > 100,000 services

And, based on PHMSA data, the 85" percentile company in these tiers replaced the following percentage of
outdated services between 2013 and 2014:

Miles of Cast Iron and 85™ Percentile Firm: Outdated Service
Number of Companies Unprotected Steel Replacement Rate for between 2013
Tier in Tier in 2013 2013 2014 and 2014
Tier 1 252 164,297 147,182 32%
Tier 2 21 142,533 120,771 21%
Tier 3 29 634,662 550,464 14%
Tier 4 10 766,576 715,526 9%
Tier 5 4 554,299 531,819 7%

- (6) Concluding Remarks

In closing, we reiterate that a voluntary methane reduction program does not reduce the need or EPA’s legal
obligation to swiftly address existing sources of methane in the oil and gas sector under section 111 of the Clean
Air Act. That said, a voluntary program can play a role in addressing methane pollution if it rapidly drives
innovation, reduces actual emissions, and provides more detailed information on a range of issues to inform
methane practices and policies. To these ends, we support EPA’s goals of creating a program that is ambitious and
achieves meaningful reductions, is transparent, and demonstrates continuous improvement. These comments are
intended to help EPA ensure that the Methane Challenge Program achieves these goals.

Please feel free to contact the undersigned if you have any questions about these comments.
Sincerely,

Lesley Fleischman
Darin Schroeder

David McCabe

Clean Air Task Force
18 Tremont St.
Boston, Massachusetts
617-624-0234

Meleah Geertsma

Natural Resources Defense Council
20 N. Wacker Drive, Suite 1600
Chicago, lllinois 60606
312-663-9900
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CENTER for BIOLOGICAL DIVERSITY

Submitted Online
October 13, 2015

Environmental Protection Agency

Mail code: 28221T

1200 Pennsylvania Ave. NW
Washington, DC 20460

Email: methanechallenge@tetratech.com

Re: Natural Gas STAR Methane Challenge Program Proposal

The Center for Biological Diversity (“Center”) submits the following comments on
EPA’s recently proposed Natural Gas STAR Methane Challenge Program (“Methane
Challenge™). The proposed program is an extension of the Natural Gas STAR program, which
has been in existence for over 20 years. This voluntary methane-reduction program is available
to existing oil and gas operators.

The Center is a non-profit organization with more than 900,000 members and online
activists and offices throughout the United States. The Center’s mission is to ensure the
preservation, protection and restoration of biodiversity, native species, ecosystems, public lands
and waters and public health. In furtherance of these goals, the Center’s Climate Law Institute
seeks to reduce U.S. greenhouse emissions and other air pollution to protect biological diversity,
the environment, and human health and welfare.

The Center commends the Administration’s commitment to reducing methane from the
largest industrial source in the United States. We are encouraged that the EPA has issued its
proposed New Source Performance Standards for new oil and gas operations.® With regard to
existing sources, however, the proposed voluntary program is neither legally sufficient to comply
with Clean Air Act requirements nor factually sufficient to achieve the necessary level of
methane reductions.

Methane emissions pose both a health and climate risk. As a component of ground-level
ozone, reducing methane provides significant health benefits for those affected by ozone,
especially children, those with lung disease or asthma and others who are at increased risk of

! Oil and Natural Gas Sector: Emission Standards for New and Modified Sources, Proposed Rule, 80 Fed. Reg.
56593 (Sept. 18, 2015).
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lung complications. As the Administration is well aware,> methane is also a greenhouse gas that
plays a prominent role in any strategy to reduce global-warming induced climate change. It is
potent — heating the atmosphere 87 times more than the same volume of CO, over a 20-year
period. Methane is also “short-lived,” meaning that reductions are a critical component of near-
term climate stabilization.

The urgency of addressing greenhouse gas pollution is becoming more evident every day.
The National Climate Assessment released in May 2014 by the U.S. Global Change Research
Program states that “reduc[ing] the risks of some of the worst impacts of climate change” will
require “aggressive and sustained greenhouse gas emission reductions” over the course of this
century.® Humanity is rapidly consuming the remaining “carbon budget” necessary to preserve a
likely chance of holding the average global temperature increase to only 2°C above pre-industrial
levels. According to the IPCC, if non-CO; forcings are taken into account, total cumulative
future anthropogenic emissions of CO, must remain below about 1,000 gigatonnes (Gt) to
achieve this goal.* Another recent scientific report found that “[i]n all of the studies consistent
with limiting warming below 2°C the energy sector needs to decarbonise rapidly and reduce to
zero emissions as early as 2040 but no later than 2070.”> Even more recently, the International
Energy Agency projected that in its central scenario, the entire remaining 1,000 GtCO, carbon
budget will be consumed by 2040.° Some leading scientists — characterizing the effects of even a
2°C increase in average global temperature as “disastrous” — have prescribed a far more stringent
carbon budget for coming decades.’

2 Obama Climate Action Plan: Strategy to Reduce Methane Emissions (Mar. 2014) (“Obama Methane Strategy™),
available at https://www.whitehouse.gov/sites/default/files/strategy to reduce methane_emissions 2014-03-
28_final.pdf.

% Jerry M. Melillo, et al., Climate Change Impacts in the United States: The Third National Climate Assessment at
14-15 (2014) (“National Climate Assessment”), available at http://nca2014.globalchange.gov/downloads.

* Intergovernmental Panel on Climate Change, Climate Change 2014 Synthesis Report: Approved Summary for
Policymakers at SPM-10 (Nov. 1, 2014) (“Multi-model results show that limiting total human-induced warming to
less than 2°C relative to the period 1861-1880 with a probability of >66% would require cumulative CO, emissions
from all anthropogenic sources since 1870 to remain below about 2900 GtCO, (with a range of 2550-3150 GtCO,
depending on non-CO, drivers). About 1900 GtCO, had already been emitted by 2011.”); see also
Intergovernmental Panel on Climate Change, Climate Change 2013: The Physical Science Basis. Contribution of
Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change; Summary for
Policymakers at 27 (2013) (“Limiting the warming caused by anthropogenic CO, emissions alone with a probability
of >33%, >50%, and >66% to less than 2°C since the period 1861-1880, will require cumulative CO, emissions
from all anthropogenic sources to stay between 0 and about 1570 GtC (5760 GtCO,), 0 and about 1210 GtC (4440
GtCO,), and 0 and about 1000 GtC (3670 GtCO,) since that period, respectively. These upper amounts are reduced
to about 900 GtC (3300 GtCO,), 820 GtC (3010 GtCO,), and 790 GtC (2900 GtCO,), respectively, when accounting
for non-CO, forcings as in RCP2.6. An amount of 515 [445 to 585] GtC (1890 [1630 to 2150] GtCO,), was already
emitted by 2011.”). United Nations Environment Programme, The Emissions Gap Report at 13-22 (2013)
(describing emissions “pathways” consistent with meeting 2°C and 1.5°C targets).

® Bill Hare et al., Below 2°C or 1.5°C Depends on Rapid Action from Both Annex | and Non-Annex | Countries,
Climate Action Tracker Policy Brief at 2 (June 4, 2014) (“Hare et al. 2014™).

® International Energy Agency, World Energy Outlook 2014: Executive Summary at 2 (Nov. 12, 2014).

" James Hansen, et al., Assessing “Dangerous Climate Change”: Required Reduction of Carbon Emissions to
Protect Young People, Future Generations and Nature, 8 PLoS ONE e81648 at 15 (2013), available at
http://www.plosone.org/article/fetchObject.action?uri=info:doi/10.1371/journal.pone.0081648&representation=PDF




A group of leading climate scientists has calculated that developed countries like the
United States must reduce their greenhouse gas emissions by 35-65 percent below 1990 levels by
2030 in order to preserve a likely chance of limiting global temperature rise to 2°C this century.?
On an economy-wide basis, moreover, current United States climate policy will result in
emissions 5 percent above 1990 levels by 2030.°

Furthermore, with international negotiations in Paris rapidly approaching, the U.S. must
demonstrate its commitment to meaningful emissions reductions to assure that global
commitments stay on track to meet the 2°C goal. The United States is also a founding partner in
the UNEP’s Climate and Clean Air Coalition, which focuses on reducing various short-lived
pollutants. The United States must do more than put forth aspirational programs: decisive,
enforceable actions are the only reasonable option.

Over nearly a decade since the release of a key summary report on mitigation of short-
lived pollutants,®® the EPA has dragged its heels on implementing critically important Clean Air
Act regulations for reducing methane. It is now clear that responding to the climate crisis
requires faster and deeper emissions reductions than previously understood, that the majority of
fossil fuels must stay in the ground, and that ongoing fossil fuel extraction must be phased out as
quickly as possible and within a few decades. Nonetheless, because minimizing methane
reductions from oil and gas operations can still play a part in averting the worst loss and damage
from climate disruption, as detailed further below, we wish to underscore the absolute necessity
of rapid implementation of meaningful and enforceable limits on methane emissions as required
by the Clean Air Act.

. THE EPA MUST REGULATE METHANE FROM OIL AND GAS SOURCES
PURSUANT TO CLEAN AIR ACT § 111(D)

The proposed voluntary Methane Challenge Program does not fulfill the requirements for
emission guidelines under Clean Air Act § 111(d). Furthermore, history has shown that the
voluntary programs for methane emissions also fail to achieve the methane reductions necessary
to meet international commitments or to avoid catastrophic climate impacts.

A. Statutory Overview of Clean Air Act § 111(b) and § 111(d) requirements

The Clean Air Act (“CAA”) provides for complementary control over air pollution from
new and existing stationary sources. Under CAA § 111(b), the EPA has the authority to regulate
air pollutants emitted by new and modified stationary sources. Once a source category is subject
to regulation for a given air pollutant, the EPA is required under 8§ 111(d) to issue emission
guidelines for that same pollutant (if it is not a criteria air pollutant or hazardous air pollutant).

8 Hare et al. 2014, supra note 5 at 12 (calculating “from the IPCC ARS scenarios that reductions for the Annex |
countries in 2025 and 2030 are 25-55% and 35-65% below 1990 levels respectively for an equity scenario based on
relative capability to mitigate™).

° Id. The United States’ international pledge is to reduce emissions 17% below 2005 levels by 2020 and longer-term
stated goal of reducing emissions 83% below 2005 levels by 2050.

19°U.S. EPA, Global Mitigation Of Non-CO, Greenhouse Gases (2006), available at
http://www3.epa.gov/climatechange/Downloads/EPAactivitiess GM_Cover_TOC.pdf.
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These emission guidelines are implemented by the states to control emissions from existing
sources.

The CAA is silent with regard to the exact timing for issuance of emission guidelines, but
federal regulations state that “concurrently upon or after proposal of a standard of performance”
the Administrator will publish a draft guideline document regarding control of designated
pollutants from existing sources.™ In practice, New Source Performance Standards (“NSPS”) are
often issued concurrently, such as was the case with the recent promulgation of NSPS for
electricity generating units, the “Clean Power Plan.” As the EPA demonstrated, there is a
congruity to addressing existing sources at the same time as existing sources, allowing for a
seamless administrative process.

On August 18, 2015, the EPA proposed NSPS for methane emissions from the oil and
gas sector. This was an important step to curb methane, a potent short lived climate pollutant and
ozone precursor. In addition, the promulgation of final standards will trigger the requirement that
the EPA promulgate emission guidelines for existing oil and gas sources. If the EPA does not
issue emission guidelines for existing sources when it finalizes the NSPS, the EPA will be under
an obligation to issue them in the near future.

The Center wishes to underscore the fact that a voluntary program for emission
reductions is legally insufficient to comply with the requirements of the CAA. The proposed
Methane Challenge is intended to “complement” the methane NSPS and VVOC control technique
guidelines and provide “incentives and opportunities for companies to undertake and document
ambitious voluntary methane emission reductions, principally from existing methane emission
sources.” Yet, the enrollment in the Methane Challenge Program is entirely voluntary:
companies are invited to make “specific, ambitious voluntary commitments.”** Furthermore, the
Methane Challenge Framework contains several allusions to “transparency” and “robust annual
data reporting.” But in reality, the vast majority of “tracking” will simply be through the
Greenhouse Gas Reporting Program, to which companies are already required to submit data.*
We do support, however, the EPA’s plan® to determine how to separate voluntary actions to
reduce emissions as opposed to measures taken in accordance with regulatory requirements.

Both the voluntary nature of enrollment and lack of enforcement options are at odds with
the requirements of Emission Guidelines issued pursuant to section 111(d) of the Clean Air Act.
Under § 111(d), the Administrator must issue emission guidelines pursuant to which the
individual states submit “SIP-like” plans that implement enforceable standards for the reduction
of air pollutants from designated sources. Clearly the proposed Methane Challenge neither
allows for state involvement nor provides enforceable standards. Thus, the proposed Methane
Challenge cannot be treated as a regulatory substitute.

140 C.F.R. §60.22.
12 U.S. EPA, Natural Gas STAR Methane Challenge Program: Proposed Framework, Proposal for Stakeholder
Feedback 4 (Jul. 23, 2015) (“Methane Challenge™), available at
http://www3.epa.gov/gasstar/documents/methane_challenge proposal_072315.pdf.
13
Id.
1d. at 10 (“EPA proposes to rely heavily on GHGRP Subpart W data to track progress”).
©d.




B. Oil and Gas Operations Are the Largest Industrial Source of Methane in the
United States and Significant Mitigation Options are Available

As the Administration has acknowledged, reducing methane is a key component of any
strategy to meet international commitments and avoid the most dire effects of global-warming
induced climate change.’® Since President Obama’s release of the Methane Strategy, evidence
has continued to mount that rapid and sizable methane reductions are essential. To be clear, if
existing sources are not addressed, the same sources that EPA has published data for to date will
continue to emit at the same levels.

The oil and gas sector is the most efficient place to make substantial reductions due to
both the amount of methane it emits and the significant number of mitigation options available.
In 2013, the latest year for which there are data, oil and gas operations accounted for
approximately 29 percent of all U.S. methane emissions, more than any other source category.*’
Furthermore, these emissions are on the rise: between 2012 and 2013 oil and gas methane
emissions increased by 3 percent.”® It is especially important to rapidly address methane
emission from existing sources because these sources will account for approximately 90% of
total methane emissions from this source category by year 2018.

And these data fail to capture the full picture. Numerous recent studies have undertaken
estimates of methane emissions from oil and gas operations at locations throughout the United
States. The overwhelming evidence indicates that methane leakage rates are much higher than
assumed by the EPA for the purposes of the U.S. Greenhouse Gas Reporting Program and
Inventory of U.S. Greenhouse Gas Emissions. There is compelling evidence that leakage rates
from oil and gas operations are far higher than EPA emission factors suggest. For instance,
Miller and colleagues recently used atmospheric measurements to estimate that actual methane
emissions are about 1.5 times larger than EPA estimates.’® Observations from oil and gas
operations in Colorado indicate that inventories underestimate methane emissions by at least a
factor of two.%° Leakage rates over a Utah gas field were recently estimated at 6.2 to 11.7%, well
above the rates assumed by national inventories.?* A study of leakage rates in the Barnett Shale
region of Texas indicated that leakage rates were 1.5 to over 4 fold higher than EPA estimates,
especially at gathering compressor stations.?> A more detailed study of methane emissions from
natural gas gathering and processing found that methane leakage rates were double the rate EPA
assumes for the U.S. Greenhouse Gas Inventory, resulting in a volume of methane that is one-

16 Obama Methane Strategy, supra note 2.
7 US EPA, Inventory of U.S. Greenhouse Gas Emissions And Sinks: 1990 — 2013 ES-6 (Apr. 15, 2015).
18

Id.
19'S. M. Miller et al., Anthropogenic emissions of methane in the United States, 100 PRoc. NATL. ACAD. Sci. 20018
(2013).
0 G, Pétron et al., Hydrocarbon emissions characterization in the Colorado Front Range: A pilot study, 117 J.
GEOPHYS. RES. D04304 (2012).
2L A, Karion et al., Methane emissions estimate from airborne measurements over a western United States natural
gas field, 40 GEOPHYS. RES. LETT. 4393 (2013).
2D, R. Lyon et al., Constructing a Spatially Resolved Methane Emission Inventory for the Barnett Shale Region, 49
ENVIRON. ScI. TECHNOL. 8147 (2015), available at http://pubs.acs.org/doi/pdf/10.1021/es506359c.

5



third the total emissions estimated for all natural gas operations.”® This discrepancy was due
primarily to large rates of leakage from gathering stations, which are not subject to separate
emissions quantification for the purposes of the EPA’s U.S. Greenhouse Gas Inventory.

Moreover, EPA’s data for oil and combined oil/gas wells omit the impact of hydraulic
fracturing. A recent white paper from Environmental Defense Fund summarizes findings from a
number of studies to conclude that emissions factors used in EPA’s current inventory
underestimate methane emissions from oil wells that employ hydraulic fracturing.?* Hydraulic
fracturing and associated techniques are widespread and continue to expand at a rapid pace,
making it all the more necessary that EPA update its emission factors, which were developed for
conventional wells.

Another major source of methane emissions from the oil and gas sector is leaks from
pneumatic devices. A recent study calculated emission factors for pneumatic devices to find that
national emissions from this source are likely at least twice the amount predicted using the
emission factors in the U.S. Greenhouse Gas Inventory.?

Recent reports have also substantiated an alarming rate of leaks from decaying gas
pipeline systems across the country, creating the need for systematic, on-the-ground data
collection to obtain an accurate quantification of emissions from this source. For example,
according to a recent study, the two distributors of natural gas in New York City and
Westchester County reported 9,906 leaks in their combined system for 2012 alone, and gas
distributors nationwide reported an average of 12 leaks per 100 miles of the 1.2 million miles of
gas main pipes across the country.?® More than 5,800 leaks were detected from aging gas
pipelines underneath the streets of Washington, D.C.?" These samples indicate that EPA’s data
are incomplete, and we urge the EPA to note this fact.

Finally, a recent study raised the possibility that sensors used to measure methane leakage
for the purpose of “bottom-up” inventories, such as those compiled by the EPA, may have
fundamental flaws such that methane will be consistently under-estimated.?®

2 A J. Marchese et al., Methane Emissions from United States Natural Gas Gathering and Processing, ENVIRON.
Sci. TECHNoOL. DOI: 10.1021/acs.est.5b02275 (2015), available at
http://pubs.acs.org/doi/pdf/10.1021/acs.est.5b02275.

* ENVIRONMENTAL DEFENSE FUND, Co-Producing Wells As a Major Source Of Methane Emissions: A Review of
Recent Analyses (Mar. 2014) available at http://blogs.edf.org/energyexchange/files/2014/03/EDF-Co-producing-
Wells-Whitepaper.pdf; see also blog post by David Lyon available at
http://blogs.edf.org/energyexchange/2014/03/13/latest-epa-greenhouse-gas-inventory-may-not-reflect-full-scope-of-
oil-and-gas-emissions/. We note that the recently released proposed updates to the NSPS for oil and gas operations
would extend the green completion requirement to oil and oil/gas wells, but would not apply to existing wells.

% D. Allen et al., Measurements of methane emissions at natural gas production sites in the United States, 110
PROC. NATL. ACAD. ScI. 17768 (2013).

% patrick McGeehan et al., Beneath Cities, a Decaying Tangle of Gas Pipes, N.Y. TIMES (Mar. 24, 2014), available
at http://www.nytimes.com/2014/03/24/nyregion/beneath-cities-a-decaying-tangle-of-gas-pipes.htmi?hp& r=0.

%" Robert B. Jackson et al., Natural Gas Pipeline Leaks Across Washington, D.C., 48 ENVIRON. ScI. TECHNOL. 2051
(Jan.16, 2014), available at http://pubs.acs.org/doi/abs/10.1021/es404474x.

8 T. Howard, University of Texas study underestimates national methane emissions at natural gas production sites
due to instrument sensor failure, ENERGY SCIENCE AND ENGINEERING doi: 10.1002/ese3.81 (2015).
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Taken together, these studies provide overwhelming evidence that not only are oil and
gas methane emissions large by EPA’s estimates, but likely of such a magnitude that failing to
address them will spell climate doom.

1. VOLUNTARY PROGRAMS DO NOT ACHIEVE ADEQUATE REDUCTIONS
IN EMISSIONS

The proposed Methane Challenge is an extension of the EPA’s Natural Gas STAR
program, which has been in existence since 1993. Arguably the main benefit of these last 20
years has been the practical experiences gained through industry-agency collaboration that will
be applicable to regulation. Although the goal of the program is laudable, the actual emission
reductions have been underwhelming. Less than one percent of oil and gas operations have taken
part in the program. With such low enrollment, the methane reductions that have been achieved
over the last 20 years (1.2 trillion cubic feet)*® have avoided only 5.75 MMT CO2eq.*® For
comparison, this 20-year achievement is about 3 percent of oil and gas methane emissions in
year 2013 alone.

The proposed Methane Challenge does not address the fundamental obstacle of low
enrollment. This is the nature of voluntary programs as opposed to regulatory requirements. The
oil and gas industry has had 20 years to choose to make significant cuts to its methane emissions
in partnership with the EPA. Despite the precatory language regarding EPA’s perception of
industry interest and aspirations to create a platform for “meaningful and transparent
commitments,”** changing the structure of the program will not change the lack of commitment
on the part of industry.

The EPA has been aware of the significant and concrete potential for methane mitigation
from the oil and gas sector for nearly a decade. In 2006, the EPA published its report, Global
Mitigation of Non-CO, Greenhouse Gases. The report conservatively estimated methane
reduction potential of approximately 18 and 19 percent for oil and gas, respectively.*> Over the
intervening decade, information regarding low- and no-cost mitigation options has grown
rapidly.*® Moreover, the EPA recently updated its 2006 Non-CO, Mitigation report, finding that
even greater cost-effective reductions in methane from oil and gas are now available, e.g., 27
percent reduction in 2030 at zero cost* Thus, the EPA is armed with more than enough
technical information to set meaningful emission guidelines for existing oil and gas sources of
methane and in turn make a substantial dent in U.S. greenhouse gas emissions.

% See http://www.epa.gov/gasstar/accomplishments/index.html.

¥ This assumes a methane GWP of 25 for comparison to data from EPA’s US GHG Inventory.

%1 Methane Challenge, supra note 12 at 3.

%2 Assuming a low cost of carbon reductions ($15/ton CO,eq). Much greater reductions are possible at higher cost.
% See, e.g., Carbon Limits, Quantifying Cost-effectiveness of Systematic Leak Detection and Repair Programs Using
Infrared Cameras (Mar. 2014), available at http://www.carbonlimits.no/PDF/Carbon_Limits LDAR.pdf; ICF
INTERNATIONAL, Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Onshore Oil and
Natural Gas Industries (Mar. 2014); CLEAN AIR TASK FORCE, NATURAL RESOURCES DEFENSE COUNCIL, SIERRA
CLuB, Waste Not: Common Sense Ways to Reduce Methane Pollution from the Oil and Natural Gas Industry (Jan.
2015), available at http://docs.nrdc.org/energy/files/ene_14111901b.pdf.

¥ U.S. EPA, Global Mitigation of Non-CO2 Greenhouse Gases: 2010-2030 11-41 (Sept. 2013), available at
http://www3.epa.gov/climatechange/Downloads/EPAactivitiess MAC _Report 2013.pdf.




I11.  CONCLUSION

In summary, the issuance of NSPS for methane from oil and gas sources has triggered the
requirement that EPA issue in a timely manner emission guidelines to reduce methane from
existing sources. No form of voluntary program can fulfill this statutory obligation under the
Clean Air Act. Furthermore, while there are substantial, feasible mitigation options for methane
from oil and gas operations, no changes to the structure of the voluntary Methane Challenge
Program can change the oil and gas industry’s reluctance to make a significant shift in practices.
Finally, at the same time that the EPA is working toward solutions for existing sources, we urge
the EPA to rapidly finalize the methane and VOC NSPS for new oil and gas operations.

Thank you for the opportunity to provide input on the proposed Methane Challenge
Program.

Sincerely,

Is/

Anna Moritz, Legal Fellow
Center for Biological Diversity
mmoritz@endangeredearth.org
(425) 780-0245
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Engineering estimates of methane emissions from natural gas
production have led to varied projections of national emissions.
This work reports direct measurements of methane emissions at
190 onshore natural gas sites in the United States (150 production
sites, 27 well completion flowbacks, 9 well unloadings, and 4
workovers). For well completion flowbacks, which clear fractured
wells of liquid to allow gas production, methane emissions ranged
from 0.01 Mg to 17 Mg (mean = 1.7 Mg; 95% confidence bounds of
0.67-3.3 Mg), compared with an average of 81 Mg per event in the
2011 EPA national emission inventory from April 2013. Emission
factors for pneumatic pumps and controllers as well as equipment
leaks were both comparable to and higher than estimates in the
national inventory. Overall, if emission factors from this work for
completion flowbacks, equipment leaks, and pneumatic pumps
and controllers are assumed to be representative of national pop-
ulations and are used to estimate national emissions, total annual
emissions from these source categories are calculated to be 957 Gg
of methane (with sampling and measurement uncertainties esti-
mated at +200 Gg). The estimate for comparable source categories
in the EPA national inventory is ~1,200 Gg. Additional measure-
ments of unloadings and workovers are needed to produce na-
tional emission estimates for these source categories. The 957
Gg in emissions for completion flowbacks, pneumatics, and equip-
ment leaks, coupled with EPA national inventory estimates for
other categories, leads to an estimated 2,300 Gg of methane emis-
sions from natural gas production (0.42% of gross gas production).

greenhouse gas emissions | hydraulic fracturing

M ethane is the primary component of natural gas and is also
a greenhouse gas (GHG). In the US national inventories
of GHG emissions for 2011, released by the Environmental
Protection Agency (EPA) in April 2013 (1), 2,545 Gg of CH,4
emissions have been attributed to natural gas production activ-
ities. These published estimates of CH4 emissions from the US
natural gas industry are primarily based on engineering estimates
along with average emission factors developed in the early 1990s
(2, 3). During the past two decades, however, natural gas pro-
duction processes have changed significantly, so the emission
factors from the 1990s may not reflect current practices. This
work presents direct measurements of methane emissions from
multiple sources at onshore natural gas production sites in-
corporating operational practices that have been adopted or
become more prevalent since the 1990s.

Horizontal drilling and hydraulic fracturing are among the
practices that have become more widely used over the past two
decades. During hydraulic fracturing, materials that typically
consist of water, sand and, additives, are injected at high pressure
into low-permeability formations. The injection of the hydraulic
fracturing fluids creates channels for flow in the formations
(often shale formations), allowing methane and other hydro-
carbon gases and liquids in the formation to migrate to the

www.pnas.org/cgi/doi/10.1073/pnas.1304880110

production well. The well and formation is partially cleared of
liquids in a process referred to as a completion flowback, after
which the well is placed into production. Production of natural
gas from shale formations (shale gas) accounts for 30% of US
natural gas production, and this percentage is projected to grow
to more than 50% by 2040 (4).

Multiple analyses of the environmental implications of gas
production using hydraulic fracturing have been performed, in-
cluding assessments of water contamination (5-8), criteria air
pollutant and air toxics releases (9-11), and greenhouse gas
emissions (11-18). Greenhouse gas emission analyses have
generally been based on either engineering estimates of emis-
sions or measurements made 100 m to a kilometer downwind of
the well site. This work reports direct on-site measurements of
methane emissions from natural gas production in shale gas
production regions.

Methane emissions were measured directly at 190 natural gas
production sites in the Gulf Coast, Midcontinent, Rocky Moun-
tain, and Appalachian production regions of the United States.
The sites included 150 production sites with 489 wells, all of
which were hydraulically fractured. In addition to the 150 pro-
duction sites, 27 well completion flowbacks, 9 well unloadings,
and 4 well workovers were sampled; the sites were operated by
nine different companies. The types of sources that were tar-
geted for measurement account for approximately two-thirds of

Significance

This work reports direct measurements of methane emissions
at 190 onshore natural gas sites in the United States. The
measurements indicate that well completion emissions are
lower than previously estimated; the data also show emissions
from pneumatic controllers and equipment leaks are higher
than Environmental Protection Agency (EPA) national emission
projections. Estimates of total emissions are similar to the most
recent EPA national inventory of methane emissions from
natural gas production. These measurements will help inform
policymakers, researchers, and industry, providing information
about some of the sources of methane emissions from the
production of natural gas, and will better inform and advance
national and international scientific and policy discussions with
respect to natural gas development and use.
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methane emissions from all onshore and offshore natural gas
production, as estimated in the 2011 national greenhouse gas
emission inventory (1). A summary of the scope of the study,
along with a rationale for the inclusion or exclusion of sources
for direct measurement efforts, is provided in SI Appendix.
Sampling was conducted from May 2012 through December
2012 at sites throughout the United States (see SI Appendix for
a map and for the number of sampling sites in each region). All
nine companies that participated in the study provided sites for
sampling, and at least three companies provided sites in each of
the regions (SI Appendix).

The data presented in this report represent hundreds of mea-
surements of methane emissions from several types of onshore
natural gas production activities; however, the sites sampled still
represent a small fraction of the total number of sites nationwide
(Table 1). This dataset is designed to be representative of the par-
ticipating companies’ activities and practices, but not necessarily
all activities and practices. Multiple methods were used to minimize
the potential for bias in the sample set, as described in SI Appendix.

Results

Emission measurements were performed for 27 well completion
flowbacks, 9 liquids unloadings, 4 well workovers, and 150 pro-
duction sites with 489 hydraulically fractured wells (Table 1 and
SI Appendix). Data are summarized here for the well completion
flowbacks, liquids unloading, and production site emissions. S/
Appendix provides additional details. The data on well work-
overs, collected for workovers without hydraulic fracturing, are
not presented because the data set was small and emission
estimates for workovers without fracturing represent less than
0.1% of national emission estimates.

Well Completion Flowbacks. After a well is drilled, the well is
“completed.” Completion is the process of making a well ready
for continuous production. Specifically, after drilling and frac-
turing, before natural gas production can begin, the well must be
cleaned of sand and liquid of various types that had been injected
into the well. The recovery of these liquids is referred to as
a flowback, and gas, including methane, can be dissolved or
entrained in the flowback liquids. Some of the methane in the
liquids can be sent to sales or emission control devices, but some
can be emitted.

Measurements were made of methane emissions during 27
completion flowback events. Emissions data for each of the 27
events is provided in SI Appendix. Five of the flowbacks were in
the Appalachian region, seven in the Gulf Coast region, five in
the Midcontinent region, and 10 in the Rocky Mountain region.
The durations of the completions ranged from 5 to 339 h (2 wk).
Measured methane emissions over an entire completion flow-
back event ranged from less than 0.01 Mg to more than 17 Mg,
with an average value of 1.7 Mg and a 95% confidence interval
of 0.67-3.3 Mg. Measurement and sampling uncertainty are in-
cluded in the confidence interval; uncertainties due to a limited

sample size dominate the overall uncertainty estimate. Methods
for determining the confidence intervals are described in
SI Appendix.

The completions with the lowest emissions were those in
which the flowback from the well was sent immediately, at the
start of the completion, to a separator, and all of the gases from
the separator were sent to sales. The only emissions from these
completions were from methane dissolved in liquids (mostly
water) sent from the separator to a vented tank. The completion
flowback with the highest total emissions, 17 Mg, was the longest
in duration (339 h) and had initial flowback into a vented tank
with very high methane concentrations. Some of the other rel-
atively high emission completion flowbacks (~3 Mg to 6 Mg of
methane) involved large amounts of flared gas (up to 130 Mg of
methane to the flare, which was assumed to combust the meth-
ane at 98% efficiency, SI Appendix). Another completion with
emissions of 4 Mg of methane was one in which all gases, for the
entire event, were vented to the atmosphere. This type of venting
for the entire duration of the completion was observed in 9 of the
27 completions. However, the nine completions of this type
showed a wide range of emissions (4 Mg of methane for one
completion and 0.5 Mg of methane for another completion of
this type for an adjacent well).

These data provide extensive measurements on methane emis-
sions from well completions that can be used in national emission
estimates. Current national inventories of methane emissions have
been assembled, based on simple engineering models of the com-
pletion process. In the most recent EPA national greenhouse gas
emission inventory (2011 inventory, released April 2013) (1),
8,077 well completions with hydraulic fracturing are estimated to
result in 654 Gg per year of emissions, for an average of 81 Mg of
methane per completion flowback (compared with 1.7 Mg per
flowback for the events reported here). To understand the rea-
sons for the much lower emissions per event reported in this
work, it is useful to define a potential emission for each flowback.
The potential of a flowback to emit is defined here, and in the
EPA national inventory (1), as the methane that would be
emitted if all of the methane leaving the wellhead during the
flowback were vented to the atmosphere. Potential emissions for
the wells in this work ranged from 0.2 Mg to more than 1 Gg
methane, with an average of 124 Mg. The average from the EPA
national inventory is slightly higher at 151 Mg. Net emissions are
calculated, in the EPA national inventory, by reducing potential
emissions by estimates of methane captured or controlled be-
cause of regulatory or voluntary emission reductions. In the cur-
rent national inventory, emission reductions are roughly one-half
of potential emissions (SI Appendix). In this work, net or measured
emissions for the total of all 27 completions are 98% less than
potential emissions. This large difference between the net emis-
sions measured in this work and the net emissions estimated in the
national inventory is due to several factors. First, consistent with
emerging regulatory requirements (21) and improved operating
practices, 67% of the wells sent methane to sales or control

Table 1. Comparison of sample set size to emission source populations

Source No. of events/locations sampled Total no. of events/locations
Well completions 27 8,077*

Gas well unloading 9 35,8281

Well workovers 4 1782 (11,663)*

Wells 489 446,7458

*Completions, with hydraulic fracturing reported in the 2011 National GHG Emission Inventory (1).
"Wells without plunger lift that have unloading events (the type of event sampled in this work) reported in the

2011 National GHG Emission Inventory (1).

*Workover events with (and without) hydraulic fracturing reported in the 2011 National GHG Emission Inventory (1).
SGas wells with and without hydraulic fracturing reported in the 2011 National GHG Emission Inventory (1);
513,000 on-shore natural gas wells are reported by the Energy Information Administration (20); see S/ Appendix.
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devices. Second, for those wells with methane capture or control,
99% of the potential emissions were captured or controlled. Fi-
nally, the wells with uncontrolled releases had much lower than
average potential to emit. Of the nine wells in this work that had
uncontrolled venting of methane, the average potential to emit
was 0.83 Mg, which is 0.55% of the average potential to emit in
the national inventory. The relative importance of these factors is
discussed in SI Appendix.

Unloadings. Gas wells often produce liquid hydrocarbons and
water along with natural gas. In most new wells, the velocity of
natural gas up the production tubing of the well is sufficient to
lift any produced water out of the well with the gas. As gas
production declines, the velocity may no longer be sufficient to
lift the liquids, which begin to accumulate in the wellbore and
eventually restrict gas flow from the producing formation. Lig-
uids accumulation therefore needs to be removed to allow the
well to continue to produce gas at optimal rates.

There are multiple methods of unloading a gas well, some of
which do not result in emissions. In this work, sampling was
performed for unloadings in which an operator manually bypasses
the well’s separator. Unlike automated plunger lift methods,
these manual unloading events could be scheduled, allowing the
study team adequate time to install measurement equipment. As
the flow to the separator, which typically operates at pressures of
multiple atmospheres, is bypassed, flow is diverted to an atmo-
spheric pressure tank. This diversion allows the well to flow to a
lower pressure destination (the atmospheric pressure tank, rather
than the pressurized separator). This lower pressure end point
allows more gas to flow, increasing velocity in the production tub-
ing and lifting the liquids out of the well. Gas is discharged from the
tanks through the tank vent, unless the tanks have an emissions
control system such as a combustor.

The nine unloading events reported in this work were varied in
their characteristics. Methane emissions ranged from less than
0.02 Mg to 3.7 Mg. Some unloadings lasted 2 h (or more) and
had relatively uninterrupted flow. Other unloadings were as
short as 10-15 min with uninterrupted flow, and still others had
intermittent flow for short periods and periods of no flow for
much of the unloading period. Some of the wells sampled only
unloaded once over the current life of the well, whereas others
were unloaded monthly. The average emission per unloading
event was 1.1 Mg of methane (95% confidence limits of 0.32-2.0
Mg). If the emissions per event for each well are multiplied by
the event frequency (events per year) reported by the well
operators, the average emission per well per year was 5.8 Mg (an
average of 5.9 events per unloaded well per year). The sampled
population reflected a wide range of emission rates, with a pop-
ulation of high emitting wells and a population of low emitting
wells. When emissions are averaged per event, emissions from
four of the nine events contribute more than 95% of the total
emissions. SI Appendix provides more information about in-
dividual unloading events.

Because the characteristics of the unloading events sampled in
this work are highly variable, and because the number of events
sampled is small, extrapolating the results to larger populations
should be done with caution. One source of data on larger
populations of wells with unloadings, to which the population
sampled in this work can be compared, is a survey reported by
the American Petroleum Institute and America’s Natural Gas
Alliance (API/ANGA) (22). In this survey, more than 20 com-
panies provided data and well characteristics for 40,000-60,000
wells (with the number in the sample depending on the type of
emission event). These API/ANGA data were used by the EPA
to arrive at 2011 national inventory emission estimates for 35,828
wells without plunger lift and 22,866 with plunger lift, which vent
for unloading. Unloading emissions for the wells in the API/
ANGA survey were estimated based on well characteristics such
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as well bore volume, well pressure, venting time, and gas pro-
duction rate (3). For the unloading events without plunger lift,
100 of the 2,901 wells (3%) in the survey account for 50% of the
estimated emissions. Ninety percent of the estimated emissions
in the API/ANGA survey are due to one-half of the wells. Be-
cause a small population of wells (3%) accounts for one-half of
the emissions, if this relatively small population of high emitting
wells is not adequately sampled, it is not possible to accurately
estimate national emissions. The wells sampled in this work
unloaded relatively infrequently. In contrast, some wells in the
API/ANGA survey, including some of the highest emitting wells,
unload with a daily or weekly frequency. An average frequency of
unloading for the wells in the API/ANGA survey is 32.57 events
per year, compared with an average observed in this work of 5.9.

Because a small number of unloading events accounts for
a large fraction of emissions in the API/ANGA survey (22), and
because some of these wells had frequencies of unloading higher
than any of the events observed in this work, the sample set of
nine events reported in this work is not sufficient for accurately
estimating emissions from unloading at a national scale. Never-
theless, the data reported here provide valuable insights for the
design of future sampling campaigns.

One important result from the measurements reported here is
that current EPA estimation methods overpredict measured
emissions. If the emission estimation method (3) used in the
API/ANGA survey is applied to the events sampled in this work,
estimates are 5 times higher than measured emissions. Estimates
of the emissions for the nine events are 5.2 Mg per event versus
measured emissions of 1.1 Mg per event. Emissions were over-
estimated for every event. The percentage by which emissions
are overestimated increases as emissions per event decrease (S
Appendix). Possible causes of the overestimate include the
assumptions in the estimation method that the entire well bore
volume is released in an unloading and that the gas flow during
an unloading is continuous.

Overall, the implication of all of these issues is a large un-
certainty bound in the national emissions from gas well unload-
ing. If the per well annual emissions from this work are used,
a national emission estimate based on counts of wells that un-
dergo unloading is in reasonable agreement with emissions in the
EPA national inventory (1). In contrast, another estimate of
unloading emissions, based on the per event emissions observed
in this work and an estimate of national unloading events (22),
would lead to a national estimate five times the estimate based on
well counts. This estimate is not supported by the available data,
given that the national event count is dominated by high fre-
quency unloading events and the wells observed here unloaded
far less frequently with much higher emission estimates per event.
A lower estimate of unloading emissions could be suggested
based on national well counts, emission estimates, and the finding
that emission estimation methods, used in many EPA inventory
estimates, overestimate observations made in this work by a fac-
tor of 5. All of these methods, however, assume a single scalar
value represents a wide range of unloadings; the data presented
in this work and in the API/ANGA survey (22) suggest that re-
fined emission estimation methods, taking into account well and
unloading characteristics, will be required. Additional measure-
ments of unloading emissions are needed, both to resolve the
differences between estimates and measurements and to better
characterize the population of wells with unloading emissions.

Finally, it is also clear from the data that properly accounting
for unloading emissions will be important in reconciling emission
inventories with regional ambient measurements. Average meth-
ane emission rates for a single unloading ranged from roughly 100
g/min to in excess of 30,000 g/min. These rates are much larger
than emission rates for production sites (typically tens of grams of
methane per minute per well) or from completions (typically a few
hundred grams per event per minute). At these emission rates,
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Table 2. National emission estimates for the natural gas production sector, based on this work and the 2011 national inventory

2011 EPA GHG
inventory net
emissions,* Gg of

Emission
estimates from
this report,” Gg

Category methane/yr of methane/yr Comments
Sources with emissions measurements from this work used to generate national emission estimates
Completion flowbacks from wells 654*% 18*% (5-27)8 Decrease in national emission estimate
with hydraulic fracturing
Chemical pumps 34* 68 (35-100)° Increase in national emission estimate
Pneumatic controllers 355* 580* (518-826)% Increase in national emission estimate; if national

emission factors derived from this work are used,
this estimate becomes 790 Gg (S/ Appendix)
Increase in national emission estimate; this
comparison is based on equivalent categories of
equipment, not all equipment leaks¥ (S/ Appendix)
Decrease of ~250 Gg for national emission estimate

Equipment leaks 172-211*1 291* (186-396)°

Subtotal, national emissions, 1215-1254™* 957 + 200 *
estimated based on this work
Sources with limited measurements; national emissions not estimated
149* (EPA inventory) Highly diverse events; small data set collected in
this work; preliminary national emission estimates
have a broad range of values (25-206 Gg; see text)
Measurements in this work included only one
recompletion and three swabbing events (see text)
Other sources, not measured in this work
108* (EPA inventory) No measurements made in this work
143* (EPA inventory) No measurements made in this work; equipment
configurations are similar to completion flowbacks
for wells with hydraulic fracturing; if emissions per
event are comparable to completion flowbacks,
current inventories may overestimate emissions
Includes potential emissions of sources not
measured less prorated regulatory and voluntary
emission reductions*
Decrease of ~250 Gg for estimate
Brackets: gross gas emitted/gross gas produced
(assuming produced gas is 78.8% methane)

Unloadings (nonplunger lift)

Workovers (without hydraulic fracturing) 0.3* (EPA inventory)

Unloadings (plunger lift)
Workovers (with hydraulic fracturing)

Other sources, not measured in this work 891-930*" (EPA inventory)

Total methane, Gg 2,545 2,300
Methane emissions,*'* % 0.47% [0.59%] 0.42% [0.53%]
[percent of gross gas production]

*Emissions from EPA national inventory are based on reported potential emissions less reductions; when reductions are reported for combined source
categories, identical percentage reductions of potential emissions are assumed to apply across source categories (S/ Appendix, section S5).

TEmission factors used to estimate national inventories are designed to be representative of the participating companies’ activities and practices, but not
necessarily all activities and practices.

*National emissions based on a regionally weighted average (S/ Appendix, section S5).

SRanges are based on 95% confidence bounds of emission factors; activity factors are identical to those used in EPA inventory. Uncertainties in activity factors
(e.g., device counts) are not included. Uncertainties associated with whether regional or national averaging is performed are included in the uncertainty
estimate (S/ Appendix, section S5.4).

YSampling in this work included compressors on well sites, but not all gathering compressors. Well site and gathering compressors are combined in the
national inventory. Range reported for national inventory for equipment leaks and “other” sources reflect uncertainty in attributing compressor emissions
from national inventory to a specific source category.

#Uncertainty bound assumes uncertainties for completion flowbacks, pneumatic pumps and controllers and leaks are independent, and consequently, the
combined uncertainty is the square root of the sum of the squares of the individual uncertainties.

**US total gross gas production (oil and coal bed, gas, and shale, onshore and offshore): 547,000 Gg.

a single unloading event could, during the short period that it is
occurring, result in emissions that are the equivalent of just a few
wells in routine production to the equivalent of up to several thou-
sand wells in routine production. Therefore, reconciliation between
instantaneous ambient measurements and emission inventories will
need to carefully represent the emissions from unloadings.

Well Sites in Routine Production. A well site contains one or more
wellheads and may contain separators, pneumatic controllers,
water tanks, hydrocarbon tanks (oil or condensate), and possibly
other devices such as dehydrators, compressors, and flares. In
this work, measurements were made from pneumatic controllers
and pumps, because these devices release methane as part of
their routine operation, and from equipment leaks detected by
using an infrared camera (SI Appendix) at well sites.
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Emissions for equipment on well sites, in routine production,
that were targeted for measurements had much narrower un-
certainty bounds than well completion flowbacks or well un-
loadings. Emissions from pneumatic chemical injection pumps
measured in this work averaged 3.7 + 1.6 g of methane per
minute per pump, 9% lower than the EPA emission factor (SI
Appendix, section S2). Intermittent and low bleed pneumatic
devices measured in this work averaged 5.9 +2.4and 1.7+ 10 g
of natural gas per device per minute, 29% and 270% higher than
EPA emission factors, respectively (SI Appendix, section S2). No
high bleed pneumatic devices were identified at the sampling
sites, and the average emission rate for the population of pneu-
matic controllers sampled in this work was 3.36 + 0.65 g of
methane per min (3.8 + 0.69 g of natural gas per min). Equip-
ment leaks measured in this work averaged 1.23 + 0.44 g of
methane per minute per well, which can be compared with an
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Table 3. Measurement methods used in the study

Source

Direct measurement methods

Mobile downwind
sampling

Well completions

Measurements from flowback tanks made by using
enclosures and temporary stacks with measurements

Downwind tracer ratio methods: Metered release
of CGH, and N,O on site and downwind

of flow rate and composition

Gas well unloading
composition
Well workovers

measurements of methane to C;H, and
methane to N,O concentration ratios

Temporary stack with measurements of flow rate and

Measurements from flowback tanks made by using

enclosures and temporary stacks with measurements

of flow rate and composition
Production sites

Infrared (FLIR) camera surveys of sites and flow rate
measurements using a HiFlow device

Metered release of C;H, and N,O on site and
downwind measurements of methane to C3H,
and methane to N,O concentration ratios

EPA estimate of potential emissions (no regulatory or voluntary
emission reductions) of 1.37-1.67, derived from EPA’s inventory
for similar equipment types (wellheads, separators, heaters,
meters/piping, and dehydrator fugitives), with the range reflect-
ing whether small compressors are added to the comparison (S
Appendix, section S5). Comparing to net emissions is challenging
because EPA does not assign emission reductions to specific
equipment categories. Additional information is provided in
SI Appendix.

There was significant geographical variability in the emissions
rates from pneumatic pumps and controllers, but these regional
differences were not as pronounced for equipment leaks. Emis-
sions per pump from the Gulf Coast are statistically significantly
different and roughly an order of magnitude higher than from
pumps in the Midcontinent. Emissions per controller from the
Gulf Coast are highest and are statistically significantly different
from controller emissions in the Rocky Mountain and Appala-
chian regions. Emissions per controller in the Rocky Mountain
region are lowest and an order of magnitude less than the na-
tional average (SI Appendix).

Implications for National Emission Estimates. If the average emis-
sions reported in this work for well completion flowbacks,
pneumatic devices, and equipment leaks are assumed to be
representative of national populations and are applied to na-
tional counts of completions, pneumatic devices, and wells in
EPA’s national inventory, emissions from these source categories
would be calculated as 957 Gg (with sampling and measurement
uncertainties estimated at +200 Gg), compared with 1,211-1,250
Gg methane per year in the 2011 EPA national inventory (1) for
the same source categories. A large emissions decrease associ-
ated with completion flowbacks is partially offset by emission
increases from pneumatic controllers and equipment leaks.
Reasons for these differences are described in SI Appendix.
The estimated uncertainty in the national emission estimates
based on this work is ~20% (200 Gg). The sources of uncertainty
include measurement uncertainty, uncertainty introduced by the
selection of sites, and uncertainty due to choices in performing
regional or national averaging of equipment counts and emission
factors. These components of the quantified uncertainty are
described in SI Appendix. The uncertainty estimate does not
include factors such as uncertainty in national counts of wells or
equipment and the issue of whether the companies that provided
sampling sites are representative of the national population.
The 957 + 200 Gg in emissions for completion flowbacks,
pneumatics, and equipment leaks, coupled with national in-
ventory estimates for other categories, leads to an estimated
2,300 Gg of methane emissions from natural gas production
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(0.42% of gross gas production). A summary is provided in Table 2,
and details of the calculations are available in ST Appendix.

Total emissions estimated based on measurements in this work
(2,300 Gg) are comparable with the most recent EPA national
GHG inventory (2,545 Gg in the 2011 inventory, released in
April 2013) (1). Table 2 also compares emissions in specific
source categories, estimated based on the measurements made
in this work, to EPA estimates of the same categories in the
national inventory (1). For some emission categories, such as
completion flowbacks and pneumatic controllers, conclusions
can be drawn from the comparisons. Specifically, measured
emissions from completion flowbacks are roughly 600 Gg lower
than the completion flowback emissions in the current inventory;
measured emissions from pneumatic controllers are 150-500 Gg
higher than in the current inventory. For other emission cate-
gories, such as equipment leaks and pneumatic pumps, however,
drawing conclusions is more difficult. For these source catego-
ries, the national inventory reports potential emissions for each
category, but aggregates emission reductions, creating uncer-
tainty in the net emissions in these categories (see SI Appendix,
section S5.5 for more details).

It should also be noted that the national inventory has changed
in recent years based on evolving regulations (21) and un-
derstanding of emission sources. In this work, comparisons are
made to the most recent release of the inventory (2011 final
version, released in April 2013) and back casts to previous years
by using consistent calculation methodologies. Emissions were
estimated as 2,545 Gg in 2011, compared with 2,948 Gg in 2009
and 2,724 Gg in 2010. The work presented here suggests prac-
tices such as combusting or capturing emissions from completion
flowbacks, as required by New Source Performance Standards
subpart OOOO and the revised National Emission Standards for
Hazardous Air Pollutants subpart HH (21), are resulting in re-
duced methane emissions. Other source categories require more
data to produce national emission estimates, and adjustments in
the inventory may emerge as more emission measurements are
performed. Emission estimates may be adjusted downward if
workovers with hydraulic fracturing are found to have emissions
per event that are similar to completion flowbacks and may be
adjusted either upward or downward as more emissions data are
collected for liquids unloading or pneumatic devices.

Finally, an emissions intensity of 0.42% is reported in Table 2.
The intensity expresses a methane emission per unit of gross gas
production. This intensity should be interpreted with caution,
because it includes only production operations and implicitly
attributes all methane emissions from natural gas wells to natural
gas production, although natural gas wells produce substantial
amounts of natural gas liquids and oil. The intensity is reported
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here because it facilitates comparisons with other analyses that
have appeared in the literature (23).

Methods

Multiple independent and complementary techniques were used to measure
methane emissions. The primary procedures involved direct measurements of
CH,4 emissions at their source. A variety of different procedures were used
for direct source measurements, depending on the type of source being
sampled and the type of natural gas production equipment being used.
Table 3 summarizes the direct source methods used in the study; detailed
descriptions of the methods are provided in S/ Appendix.

In addition to direct source measurements, tracer ratio measurements,
designed to estimate the total methane emissions from a site, were made at
20% of the well completion flowbacks and 13% of the production sites. The
tracer release method was developed in the 1990s to quantify methane
emissions from a wide range of natural gas system components (24, 25). Sites
for tracer releases were selected for their steady, moderate winds and
downwind access. Measurements for sites without downwind access could
not be made. Table 3 also summarizes these measurement methods, which
are described in detail in SI Appendix. In brief, tracer compounds were re-
leased at a known rate on-site; downwind measurements of methane (minus
background) and the tracer (minus background) were assumed to be equal
to the ratio of emission rates, allowing methane emissions to be estimated.
These measurements were performed for a subset of the sampling locations
that had relatively open terrain and steady winds, producing well-defined

1. US Environmental Protection Agency (EPA) (2013) Inventory of U.S. Greenhouse Gas
Emissions and Sinks: 1990-2011 (Environ Protect Agency, Washington, DC). EPA 430-R-
13-001.

. Harrison MR, Shires, TM, Wessels JK, Cowgill RM (1996) Methane Emissions from the
Natural Gas Industry, Volumes 1-15, Final Report. (Gas Res Inst and Environ Protec
Agency, Washington, DC) GRI-94/0257 and EPA-600/R-96-080, Appendix B-1.

. Code of Federal Regulations, Title 40 Section 98.233, Calculating GHG Emissions,
75 FR 74488, November 30, 2010, as amended at 76 FR 80575, December 23, 2011.
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cause the total on-site emissions were determined by using a combination of
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Summary: Next decade critical to keep warming below 2°C or 1.5°C

The UNFCCC climate talks in June 2014 are aimed at increasing emissions reduction
actions in the pre-2020 period, as well as substantially improving mitigation ambition
for the post 2020 period in the new climate agreement to be concluded next year.

In order to prevent dangerous climate change and limit warming to below 2°C or 1.5°C,
both Annex | and Non-Annex | countries need to both significantly increase the level of
current action to reduce emissions ahead of 2020 and commit to deeper cuts in
emissions than currently pledged post 2020.

In this update the Climate Action Tracker has conducted a new analysis of the IPCC AR5
emissions database to evaluate the required level of global and regional action for
2020, 2025 and 2030 to limit warming to below 2°C or 1.5°C with a likely (66%) and
high (85%) probability. A likely pathway for limiting warming below 2°C still has a one
in three chance of exceeding this level, and possibly higher when uncertainties in the
climate sensitivity and carbon cycle not included in the climate models are considered.
A higher probability set of emission pathways then gives much greater security that
investments in limiting warming below 2°C will be successful. The high probability 2°C
pathways in general also limit warming to 1.5°C or below by 2100.

Limiting warming below 2°C with a high chance of success means that total GHG
emissions would need to be zero between 2060 and 2080, and likely negative
thereafter. CO, emissions from fossil fuel combustion and industry would need to
be zero between as early as 2045 and no later than 2065, and be negative
thereafter.

Required emission reductions for Annex | and Non-Annex | groups depend on the
economic and equity assumptions applied. For Annex | (developed) countries an equity
approach based on capability to mitigate would require reductions of 25-55% below
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1990 levels by 2025 and 35-55% below 1990 levels by 2030 for a likely 2°C pathway.
Other equity approaches would require even deeper reductions.

For Non-Annex | (developing countries) an equity approach based on capability to
mitigate would require an emissions allocation limited to 0-95% above 1990 levels by
2025 for the likely 2° scenarios, and an emissions allocation limited to 5-90% above
1990° levels by 2030. Other equity approaches would allow higher emissions
allocations. In 2010 Non-Annex | emissions were about 75-80% above 1990 levels,
hence in overall terms during the 2020s these emissions under this equity approach
would need to be, at their highest, close to present levels or, more likely, significantly
below present levels.

Rapid and deep emissions reductions are not only necessary to limit warming below 2°
(or 1.5°C), but are feasible at a modest cost. However, the window of opportunity to
limit warming below 2°C could be closed by end of the 2020s unless action is
accelerated.

The IPCC AR5 estimates that currently implemented policies put the world on track to
a 3.7 to 4.8°C warming by 2100, confirming earlier projections carried out by the
Climate Action Tracker.

One of the main causes of the recent global increase in emissions growth is the post-
2000 reversal of historic decarbonisation trends, driven in large part by the growth of
coal combustion. In all of the studies assessed in the IPCC AR5 consistent with limiting
warming below 2°C with a high probability the energy sector needs to decarbonise
rapidly and reduce to zero emissions as early as 2045 but no later than 2065.

One of the major challenges for Ministers at the UNFCCC meeting in Bonn is to take
concrete steps to arrest and reverse this adverse trend in decarbonisation.

USA “Clean Power Plan” emissions reductions and decarbonisation rates far from those
needed for 2°C

In light of this need for decarbonisation of the industry and energy sectors, the CAT has
also analysed the US Government’s “Clean Power Plan” proposed rule leading to a 30%
cut (from 2005 levels) in emissions from power plants.

While the proposal is welcome, it is insufficient by itself to meet the USA pledge of a
17% reduction of all greenhouse gas emissions by 2020. In 2030, we project the US
economy-wide emissions would be around 5% above 1990 levels (or 10 % below 2005
levels), far above levels required for a likely 2°C pathway.

The US “Clean Power Plan” implies an economy-wide decarbonisation rate of about
0.9% per annum over the next 15 years, significantly lower than the 1.4% p.a. achieved
in the last decade. This is not as fast as is needed for a 2°C decarbonisation pathway.

' 26-48% below 2010 levels

2 41% below to 8% above 2010 levels
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Emissions levels compatible with
2°Cand 1.5°C

The Climate Action Tracker has
conducted a new analysis of the
mitigation scenarios assessed by IPCC
AR5 WOCIIl, to evaluate the global
emissions pathways compatible with
holding warming below 2°C and
returning to below 1.5°C warming by
2100. The emissions pathways were
selected on the basis that:

e These emission scenarios fall
within historical limits up to 2010.
This excludes some studies whose
emissions diverge significantly
below historic emissions before
2010.

4 June 2014

They limit warming to below 2°C
with a likely (66%) or high (greater
than 85%) probability. The latter
pathways also return to, or below,
1.5°C by 2100.

We differentiated between
“overall least-cost”  mitigation
scenarios, which reach long-term
targets by reducing emissions at
any time over the 21° century to
minimise costs, and those that
involved a “deliberate” delay in
mitigation action. We focussed on
the former.
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Figure 1: Timeline for global emissions (in Gt CO,-equivalents per year) to peak and decline towards zero for 2°C and 1.5°C
long-term temperature limits. The dashed line indicates the medium of the few scenarios from IPCC AR5 WGIII that reach
emission levels in 2020 close to those implied by the Cancun pledges, while still reaching later-century deep reductions
sufficient to hold warming below 2°C. Source: Climate Action Tracker calculations based on IPCC database (10-90% range of
AR5 WGIII emissions scenarios that are not deliberately forced to reach 2020 emission levels comparable to those implied
by the Cancun pledges and do hold warming below 2°C in >66% of climate-model runs) and scenarios that hold warming

below 1.5°C by 2100 in >50% of climate-model runs.
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Stay below 2°C during 21 century with likely (more than 66%) probability

Total GHG 25 to 25% above 20% above to 20 to 60% 75 to 105%
below 10% to 5% 25% below 1990 below below 1990
above below 1990
1990 1990 1990
GtCO,e/yr 40 to 47 35 to 46 28 to 45 16 to 31 2090 or -3to 10
after
CO, emissions 26 to 35 21to 34 16 to 33 3to 19 2060 of after -15to2

from fossil fuel
and industry

Stay below 2°C with at least 85% probability — return to below 1.5°C by 2100 with at least 50% probability

Below 25% 10% above 10-30% below 65-90% 110-125%
aboveto to15% below below
1990 5% below
below
GtCO,e/yr 36 to 47 31to40 26 to 33 41014 2060-2080 -10to -5
CO2 emissions 21to 31 17 to 26 13to0 20 -8to 4 2045-2065 -17to -9

from fossil fuel
and industry

Table 1: Global emissions pathway to 2°C and 1.5°C for 2020, 2025, 2030, 2050 and 2100 Source: Climate Action
Tracker; calculations based on the scenarios assessed by IPCC Working Group 3 in AR5. Range represent 10-90% range
for AR5 WGIII “no delay” emission scenarios, i.e. those for which the energy-economic models are not deliberately
forced to reach 2020 emission levels comparable to those implied by the Cancun pledges. Likely 2°C scenarios hold
warming below 2°C with over 66% probability over the whole of the 21st century. 1.5°C scenarios hold warming below
1.5°C by 2100 with over 50% probability and hold warming below 2°C with over 85% probability over the whole of the
21st century. Probabilities refer to the percentage of climate model runs within a large ensemble of runs, with varying
sensitivity and carbon-cycle characteristics, that hold warming below 2 or 1.5°C.

The motivation to examine high also limit warming to 1.50C or below
probability 2°C pathways stems from by 2100.

that a likely pathway for limiting still

has a one in three chance of

exceeding 2°C. The chance of As a consequence of these selection
exceeding 2°C is possibly higher than criteria, the detailed results differ
this when uncertainties in the climate from those presented in the IPCC AR5
sensitivity and carbon cycle not WGIII Summary for Policy Makers. We
included in the climate models are confirm the broad findings of WGlIII:
considered. A higher probability set that limiting warming to 2°C implies
of emission pathways would then give halving global GHG emissions in
a much greater security that 2010 (49 GtCOzeq) by 2050 and
investments in limiting warming reaching very low or even negative
below 2°C will be successful. The high levels by 2100.

probability 2°C pathways in general However, for CO, emissions from the

industry and energy sector, emissions
page 4
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must reach zero much sooner, from
around 2045. In this report we have
generally compared emissions to
1990 levels to enable easy cross-
comparison with previous
assessments. The emissions levels
consistent  with  2°C and 1.5°C
pathways are displayed in Table 1 and
Figure 1.

The lowest of the AR5 scenarios
(RCP2.6) indicates global warming can
be limited to close to 1.5°C above pre-
industrial levels. Negative emissions
play a larger role than in the 2°C
scenarios. It is as likely as not that
sustained globally negative emissions
after 2050 will be required to achieve
the reductions in atmospheric CO2 in
RCP2.6 (AR5, WG1).

The global GHG emissions compatible
with below 2°C or 1.5°C follow a steep
declining pathway for the period
2020 through 2050. During the
2020s and early 2030s the 1.5°C
emissions pathways overlap with the
lower part of the 2°C emission ranges,
before diverging:

e In 2020, global emissions should
have peaked and dropped below
47 GtCO2 (25% above 1990
emissions; just  below 2010
emissions) and safer, as low as 40
GtCO2: 10% above 1990 emissions
levels and 15% below 2010 levels

e By 2025, emissions should have
returned to 35-46 GtCO2eq (5%
below to 25% above 1990
emission levels; 5-30% below
2010) for 2°C pathways and 31-40
GtCO2eq (10% above to 15%
below 1990 emission levels; 15-35
below 2010) for 1.5°C pathways

4 June 2014

e By 2030, emissions should have
returned to 28-45 GtCO2eq (20%
above to 25% below 1990
emissions levels; 5-40% below
2010) for 2°C pathways and 26-33
GtCO2eq (10-30% below 1990
emissions levels; 35-45% below
2010) for 1.5°C pathways.

e In 2050, emissions should be 16-
31 GtCO2eq (20-60% below 1990
emissions levels; 35-65% below
2010) for 2°C pathways and 4-14
GtCO2eq (65-90% below 1990
emission levels; 70-90% below
2010) for 1.5°C pathways

Limiting warming below 2°C with a
likely probability implies that total
GHG emissions eventually have to
decline towards zero by 2100 and CO;,
emissions from fossil fuel and
industry would need to be zero as
soon as the late 2050s. This
contrasts with the high probability
2°C pathways where total GHG
emissions reach zero between 2060
and 2080. In the case of CO,
emissions from fossil fuel and
industry the high probability require
zero emissions about ten years earlier
than in the likely pathways.

Bringing warming back to 1.5°C
implies faster emission reductions
and an earlier approach to zero GHG
and CO; emissions: total GHG
emissions would need to be zero
between 2060 and 2080.

CO, emissions from fossil fuel and
industry would need to be zero by the
2040s and no later than 2070, and
negative thereafter.
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Figure 2: Total global CO, emissions from energy and industry 2005 — 2100 compatible with a 2°C pathway. Source: Own
calculations based on IPCC database (10-90% range of AR5 WGIII emission scenarios that are not deliberately forced to
reach 2020 emission levels comparable to those implied by the Cancun pledges and do hold warming below 2°C in >66%
of climate-model runs) and scenarios that hold warming below 2°C in >66% and return to below 1.5°C by 2100 in >50% of

climate-model runs.

These emissions reductions would
ensure a high chance (>85%) of
limiting ~ warming  below  2°C,
significantly better than the “likely”
2°C pathway described above.

Comparing Figure 2 below with
Figure 1 illustrates that for CO2
emissions, the picture looks quite
different than is the case for all
greenhouse gases.

A high probability 2°C pathway
requires a full decarbonisation of the
energy sector by as early as 