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4 Background

4 Natural Gas STAR Program Overview &
Highlights

4 Program Resources and Tools
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U.S. Greenhouse Gas Emissions
s All Sources

CH,
8%

) NZO
6%

HFCs, PCs, & SF,
2%

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2005, USEPA, April, 2007
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Landfills
24%, Oil & Natural Gas

Systems

26%
Other
19%
Coal
Mining Enteric Fermentation
10% 21%

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2005, USEPA, April, 2007
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4 2005 U.S. methane emissions from oil and natural gas industry:
346 Bcf (2% of total U.S. greenhouse gas emissions)

Oil Downstream 4o, Transmission & Storage
2 Bcf 91 Bcf

Processing
29 Bcf

Distribution
68 Bcf

Oil & Gas
Production
156 Bcf

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2005, USEPA, April, 2007
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4 U.S. contributes 12% of worldwide methane
emissions from oil and gas systems
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Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2005, USEPA, April, 2007
Global Anthropogenic Non-CO, Greenhouse Gas Emissions: 1990 — 2020, USEPA, June 2006
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4 346 Bcf of methane emissions per year
amounts to
$2.42B in lost revenue at $7/Mcf natural gas

Global warming equivalent of putting over 30
million additional cars on the road in the U.S.

Gas supply capable of heating almost 5
million U.S. households for a year

4 U.S. oil and gas industry has an opportunity
to cost-effectively reduce these impacts
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The Natural Gas STAR Program is a
between
EPA and the oil and natural gas industry
designed to reduce
methane emissions from natural gas
operations.

4 Over 110 Program Partners across four sectors
4 Seven International Partners
4 19 Endorser Associations

10
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4 Gas STAR Partners reduced methane
emissions by 74 Bcf in 2005

470 Bcf in cumulative reductions since 1990

Natural Gas STAR Emissions Reductions
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0 Annual Reductions B Cumulative Reductions Since 1990
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Initiative to develop verifiable methane emissions reduction
projects at landfills, coal mines and natural gas systems
Goal is to build long-term capacity within developing

countries and economies in transition

Natural Gas STAR will lead natural gas system-related
activities, including launch of Natural Gas STAR International

20 partner countries

Argentina
Australia
Brazil
Canada
Colombia
China
Ecuador
Germany
India

Italy

Japan
Korea
Mexico
Poland
Nigeria
Russia
Ukraine
United K
United S
Vietnam
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4 Under the Methane to Markets Partnership, U.S. EPA is
expanding Natural Gas STAR internationally

4 EPA is encouraging existing partners to engage their
international operations to voluntarily reduce methane

emissions
4 Companies world-wide are welcome to join Gas STAR

International

PN

Methane to Markets

|— 4 Oil and Gas

Subcommittee
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4 Natural Gas STAR International launched
September 26, 2006 with seven charter

partners
V e e
ConocoPhillips a@])()n
ENBRIDGE" Ex¢onMobil

Marathon OXY Qb TransCanada

ararion | Ol cOmpany In business to defiver
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4 Guidance on new practices & technologies
Technical information and training
Assistance identifying cost-effective methane
emission reduction opportunities

4 Technology Transfer workshops
Free and open to the public

4 Annual record of Partner voluntary actions and

methane savings Technical

4 One-on-one technical assistance Information

Workshops Wﬁ% r——

uuuuuu

Annual Reports

Project -
Demonstrations 17
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EPA POLLUTION PREVENTER

Gas Production &

Processing
Reduced Emission Well
Completions

Install Plunger Lifts on
Gas Wells

|dentify, Measure &

Fix Leaks in Processing
Plants

Install Flash Tank
Separators on
Dehydrators

& Producing Wells

Compressor

Stations \

Underground

Storage <z§
T City Gate

(Regulators/Meters)

4

Qil Production
Install VRUs on Crude Oil

Storage Tanks

4 Route Casinghead Gas

to VRU or Compressor
for Recovery & Use or
Sale

[

Distribution Mains (Lines)

Gas Distribution

4 ldentify, Measure & Fix Leaks in
Pipelines & Surface Facilities

4 Use Pipeline Pumpdown
Techniques to Minimize Venting

- RegulatorlMEter

Gas Transmission

4 ldentify, Measure &
Fix Leaks in
Compressor
Stations, Pipelines

4 Use Pipeline
Pumpdown

4 Replace High-

Bleed Pneumatics

Large Volume
\ Customer

Residential
Customers

Commercial
Customer

Picture courtesy of American qg
Gas Association
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4 Natural Gas STAR will host,
with partner organizations,
the following Technology
Transfer workshops in 2007

Processing I - L

Calgary, CANADA . Productlon -
January 18, 2007 / Glenwood Spnngs co ’/_— I;Iglljvlanx%ohma
- Sept12 2007 { . Nov, 2007

Production |

College Station, TX
May 17, 2007 Processmg Cross-Sector Opportunities
‘Houston, TX ‘New Delhi, lindia
Annual Workshop -Apr iy AL February 22-23, 2007
Houston, TX ' T =
Oct, 2007

For more information, visit http://www.epa.gov/gasstar/workshops.htm
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EPA POLLUTION PREVENTER

4 Guidance for quantifying methane emission reductions from
recommended technologies and practices

Edit  View  Insert

.xls - Microsoft Internet Explorer

Format Tools Data  GoTo  Favorites Help

=g -ﬁ'] http: f v, epa, govigasstar 'docs/quantifving_ngs_methane_reductions, xls

v.aGo

Links

Cormposite wrap
for non-leaking
pipeline defects

Frocessing
Transmission
Distribution

Natural Gas STAR Recommended Technologies and Practices - Quantification Methods

Pipelines

Quantification Method 1

Engineering Calculation

Installing composite wrap opposed to replacing pipelines with defects
saves the methane that would otherwise be wvented to the atmosphere
during replacement.

Calculate emissions reductions by summing over all pipeline diameters
and pressures:
ER=Z (D2 - P - [LA1,000] - 0372 7 1,000} - XCH4

Where,

ER = Emissions Reductions (Mcffyear)

D = Inside diameter of pipeline (inches)

L = Length of pipeline between shutoff valves (feet)

P = Pipeline pressure (psia for less than S0psi, psig for more than
S0psi)

KCH4 = Mole fraction of methane in the gas (decimal) - default is 0.867
(Processing), 0.934 (Transmission/Distribution)

References:
Composite Wrap for Non-Leaking Pipeline Defects Lessons Learned
http:fAenenn. epa. gow/gasstar/pdfflessons/ll_compwrap, pdf

Quantification Method 2

Emissions Factor

The volurme of methane emissions saved by composite wrap is very sensitiv
of the aperation - pipeline length, pipeline diameter, and systermn pressure. |
known it is suggested to use the engineering calculation for better accuracy
report composite wrap can save 3 960 Mcfinstallment.

Calculate emissions reductions using the following equation:
ER = AF - 39680 Mcfiinstallment

Where,

ER = Emissions Reductions (Mct/year)

AF = Activity Factor (number of installments/year)

(EF assumed repair of a B" defect on a 24" diameter pipeline at 350psig witl
shutoff valves.)

References:
Composite YWrap for Non-Leaking Pipeline Defects Lessons Learned
http:ffwenni. epa. gow/gasstar/pdiflessonsdl_compwrap. pdf

ldentify and

oM \_ Introduction ,(' Cornpressors ,{ Dehydrataors ,{Other }\_Pipelines,(’_ Prieurnatics-Contrals ,{ Tanks_,-__( Walves _,_(_"_We _|_<

Engineering Calculation

Emissions Factar

>

~

b

http://www.epa.gov/gasstar/docs/quantifying_ngs methane_reductions.xls
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PowerPoint presentations
Program Implementation Guidance
Press releases

4 Goal: to make the tools and resources more useful to Partners
6 Your feedback is important!

US EPA - Gas STAR - Windows Internet Explorer

@\ 3 [ bttpifwmw.epa.govigssstar] ¥ [#2|[ ] [sa0ak
Google | Clwnatwalgasstar v o650 & B + | ¥ Bookmarksw Eh4zblocked S Check » % Autolink » ol [apsendtor A [ naturel [E], gas [E] star
¥ 2 s Epa - Gas STAR | DM - Bl dmh v EkPage - (0 Tooks
* & EFR

U.S. Environmental Protection Agency &

Natural Gas STAR Program

Contact Us | Print Version  Search i col
EPA Home » Climate Change > Methane > Voluntary Program > Gas STAR

Methane Home The Natural Gas STAR Program is a flexible, voluntary partnership between EPA and the oil and natural gas industry.
Through the Program, EPA works with companies that produce, process. and transmit and distribute natural gas to identify
and promote the implementation of cost-effective technologies and practices to reduce emissions of methane a potent

Gas STAR Home
greenhouse gas.

Basic Information
Accomplishments The following links provide more information en Natural Gas STAR:
Partners

_ Basic Information - Learn more about methane emissions from oil and gas systems and how Matural Gas STAR is y
Al li B oy working collaboratively with the industry to reduce emissions_ Hal pyCCKo M ABIKE en espaiiol

Documents, Tools « Accomplishments — Learn more about the Natural Gas STAR Program's successes in reducing methane emissions = e —

§ il g e el st e Natural Gas STAR Relenscs Video Highlighting
« Partners - Find the companies that are voluntarily working with EPA to reduce emissions from their operations.

ccose « Join the Program — Leam how your company can join Natural Gas STAR and begin ta enjoy the benefits of this In an effort to promote new technalogies for remote

Workshops! important partnarship. sensing leak detection, EPA’s Natural Gas STAR

Documents Tools, and Resources — Find technical publications that provide informatian on reducing methane Sl R T e R L L
wvarious leak detection technologies. These

emissions from oil and natural gas systems, and online tools that will assist your company in reducing gas losses technologies detect methane leaks that are invisible
Program forms and other Natural Gas STAR related information is also available_ to the human eye and are powerful tools in
Newsroom - Find current news items, journal articles, and press releases about the Natural Gas STAR Program, our identifying and reducing methane emissions, —

partners, and related information_ Past issues of the Gas STAR Partner Update, the Program's quarterly newsletter, ~ Technologies highlighted in the video include: hand-
5o available held passive infrared cameras; infrared laser
are al = detectors; and aerial sensing - leak mapping

Workshops/Conferences — Leam more about upcoming events and actiities including the annual workshap and g
technology transfer workshops.

Conferences

International Activities

Frequent Questions

o International Activities — Find information on intemational efforts ta reduce methane emissions. yiew this video now (WMV, 21.5 MB)
« Erequent Questions Download POF version (PDF, 2 pp., 14 KB)

To view this video, you will need the Windows Media
Player, available as a free download.

*NOTICE: EPA makes no expressed or implied
warranties as to the performance of any technology
and does not certify that a technology will slways

Anecate Az aduartized The =nd nser iz cnl=he

€ Internet

[E3

,100%

'J start

4 Effort underway to revise and update Gas STAR communications
tools and materials
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2005 Reporting Summary & Benchmarking Report

Report Summary
EMIZSIONE REDUCTIONS ARE
Jained Natural Gas STAR APPROXIMATELY EQUIVALENT TO:C
Bmrul
2005 Arrua reErane CISSIoNS MEELLITS - The carbon offast
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planting thiz many
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2005 Reductions: Cumulative Redustions:
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Benchmarking

The Natural Gas STAR Program endeavars fo assis! parners in achieving full kenefit of particpation by raising
awareness aeoudt acivities that other partners have underiaken to achisve cost-=ffective emission reduciions.

The fokowing show | reducions versis the Secr Average and Sest Berformer in e Processng
Saciar, EMIESON Muuueuz mors mnnmsess wassus wl 8300 patners annual gas procassng capacly.

2005 Methane Emissiens Reductions
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4 EPA offers assistance
quantifying partners’
methane emissions and
corresponding emission

reduction opportunities
Uses customized data
Quantifies emission
reductions and
environmental benefits
Details economic and
operational benefits of
reduction technologies
& practices

<EPA

Project Opportunities
Study for Partner XX

E@Lﬂ@lﬁ.@éﬁ

23



NaturalGas(\

Carey Bylin
202-343-9669
bvlin.carey@epa.gov

Roger Fernandez
202-343-9386
fernandez.roger@epa.qgov

Suzie Young
202-343-9544
young.suzanne@epa.gov

www.epa.gov/gasstar

www.methanetomarkets.org
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