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U.S. Greenhouse Gas Emissions All Sources

CH,
48%

Methane emissions from
QOil and natural gas
systems make up about
2% of total U.S.
greenhouse gas emissions
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Source: EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2007. April, 2009.
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4 Methane emissions comprise 72% of total U.S.
Natural Gas industry GHG emissions

29% 71%

N,O Emissions are negligible

EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2007. April, 2009.
Updated with 20-year GWP from IPCC. Changes in Atmospheric Constituents and in Radiative
Forcing. 2007.
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4 2007 U.S. methane emissions from oil and natural gas industry:
331 Bef (2% of total U.S. greenhouse gas emissions)

Oil Downstream Transmission & Storage
2Bcf 1% 100 Bcf

33 Bcf

Distribution
73 Bcf

Oil & Gas
Production
123 Bcf

Source: EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2007. April, 2009.
Note: Natural Gas STAR reductions from gathering and boosting operations are reflected in the production sector.




4 U.S. contributes 11% of worldwide methane emissions from
oil and natural gas systems
2,834
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Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2006, USEPA, April, 2008
Global Anthropogenic Non-CO, Greenhouse Gas Emissions: 1990 — 2020, USEPA, June 2006

NaturelGas
Storage Tank
Venting
Well Venting 5 Bef
and Flaring Other Sources
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Pipeline Leaks Pneumatic
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Compressor Fugitive
Venting, and Engine
Exhaust
12 Bcf

Dehydrators
and Pumps
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Offshore
Operations
29 Bcf

Source: EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2007. April, 2009.
Note: Natural Gas STAR reductions from gathering and boosting operations are reflected in the production sector.
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Dehydrators
Plan.t. and Pumps
I:mggﬁwes 1 Bcf Other Sources
C
Blowdowns N T /1 ot

Reciprocating
Compressors
16 Bcf

Centrifugal

Gas
Engine
Exhaust
7 Bcf

Source: EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2007. April, 2009.
Note: Natural Gas STAR reductions from gathering and boosting operations are reflected in the production sector.
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® A potent greenhouse gas (GHG) with 100-year global
warming potential of 25; atmospheric lifetime of ~12
years

® The 2nd most important GHG accounting for ~18% of
total climate forcing

® A primary component of natural gas and a valuable,
clean-burning energy source
— Proven, viable technologies and practices exist to reduce
methane emissions cost-effectively

® il and natural gas operations are a significant source of
total U.S. (23%) and global (18%) human-made methane
emissions.
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4 331 Bcef of methane emissions per year amounts to:

$2.32B worth of gas lost (at $7/Mcf)

CO, emissions from the electricity use of 17.7 million
homes for one year

Annual greenhouse gas emissions from 24.5 million
passenger vehicles

4 U.S. oil and natural gas industry has an opportunity to
cost-effectively reduce methane emissions resulting in:

Increased operational efficiency
Increased profits

Increased domestic natural gas supply
Improved safety

Improved environmental performance |
Better public relations

NaturalGas
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Overview & Program
Highlights




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 130 Program Partners across four sectors
4 10 International Partners
4 20 Endorser Associations

For a complete listing of Natural Gas STAR partner companies and industry association
endorsers, visit epa.gov/gasstar/partners/index.html
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4 Through participation in the Natural Gas STAR Program,
partners reduced methane emissions by 92.5 Bef in 2007
677 Bef in cumulative reductions since 1993
Domestic Natural Gas STAR Methane Emission Reductions as of 2007
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4 Natural Gas STAR International launched
September 26, 2006 now has 12 partners

Comgas ExxonMobil Corporation
ConocoPhillips Canada GAZ-SYSTEM S.A.
Ltd.

Marathon QOil Corporation
Devon Energy Corporation Occidental Oil and Gas

Empresa Nacional del Corporation

Petroleo (ENAP) Oil and Natural Gas
ENAP Sipetrol S.A. Corporation Ltd. (ONGC)

Enbridge TransCanada
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Program Resources
and Tools
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4 Guidance on new technologies and practices
Technical documents on more than 80 cost-effective
technologies and practices
Free Technology Transfer workshops
One-on-one technical assistance to identify and prioritize
cost-effective methane emission reduction opportunities

Technical

4 Annual record of partner voluntary actions and Information

methane savings

Workshops

Annual Reports

Project
Demonstrations

NaturalGas
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The simple payback is the number of years it takes to pay
back the capital cost of a project (based on $3/Mcf)

R 0 Percentage of over 80
4 Payback within 10 years  87% Gas STAR
B Recommended
4 Payback within 3 years 77% Technologies and
practices at each
4 Payback within 12 47% payback level

months

LA

4 Immediate payback 1%
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Qil Production

Natural Gas Production & Processing

Route casinghead gas to
VRU or compressor for

Reduced emission well

Economic replacement of
reciprocating compressor rod
packing

completions

Recovery & Use or Sale

Install VRUs on crude oil
storage tanks

Gas Transmission

‘ Use pipeline pumpdown ‘

Composite Wrap for Non- @

Leaking Pipeline Defects - ii

Gas Distribution

Install flash tank separators on dehydrators

Identify, measure & fix leaks
in processing plants

Identify, measure & fix Re-route gas to
leaks in compressor fuel system or
stations & pipelines sales line or flare

Replace wet seals with
dry in centrifugal
compressors

Identify, measure & fix leaks Inject blowdown
in pipelines & metering and gas into low
regulating stations pressure mains

Picture courtesy of American Gas Association
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4 Guidance for quantifying methane emission reductions from recommended

technologies and practices

Edt Wiew Insert Format Took Data GoTo Favorites Help

tp: Hiwww. epa. gov/gasstar/docsiquantifying_ngs_methane_reductions.xls - Microsoft Internet Explorer

-

155 | @] hetpy jquantifying_ngs_methane_reductions. xs

Z
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& ©

Pipelines

[Technology/Prac Quantification Method 1
tice

Sector(s)

Composite wrap  |Engineering Calculation
[for nan-leaking

pipeline defects  |Installing cormposite wrap opposed to replacing pipelines with defects
saves the methane that would otherwise be verted ta the atmosphere

Processing during replacement

Transmission

Distribution Calculate ermissions reductions by summing over all pipeline diameters

and pressures
ER=3I[(D'2 - P - [L/1000] - 0.372) / 1000} - XCH4

“where,

ER = Emissions Reductions (Mct/year)

D = Inside diameter of pipeline (inches]

L = Length of pipeline between shutoff valves (feet)

P = Pipeline pressure (psia for less than 50psi, psig for mare than

50psi)

CH4 = Mole fraction of methane in the gas (decimal) - default is 0.87
). 0.934 (T

References
Camposite Wrap for Nor-Leaking Pipeline Defects Lessons Leamed
hittp:hwsurvi. epa. govigas starfpdfles sonsdl_compwrap. pdf

b@g@i@ﬁ A Natural Gas STAR Recommended Technologies and Practices - Quantification Methods

Emissions Factor

The volume of methane emissions saved by compasite wrap is very sensitiv
ofthe operation - pipeline length, pipeline diameter, and system pressure. |
known it is suggested to use the engineering calculation for better accuracy
report composite wrap can save 3960 Mcfinstaliment

Calculate emissions reductions using the following equation
ER = AF - 3960 Mcfinstallment

\here,

ER = Emissions Reductions (Mctyear) =
AF = Actiity Factor (number of installments/year)

(EF assumed repair of a 6" defect on a 24" diameter pipeline at 350psig witl
shutoff valves )

References
Composite Wrap for Non-Leaking Pipeline Defects Lessons Leamed
http: unww. epa. gov/gas star/pdfles sansAl_compwrap. pdf

Identify and Calculat

» wh Introduction £ Compressors £ Dehwdrators £ Other 3, Pipelines ¢ Preumatics-Controls ¢ Tanks £ Valves {wWe | < | Sl

http://www.epa.gov/gasstar/docs/quantifying ngs methane reductions.xls
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4 EPA offers one-on-one technical assistance to partners in identifying and
prioritizing cost-effective methane emission reduction opportunities

Uses customized data
Quantifies partners’
methane emissions

and identifies
corresponding emission
reduction opportunities
Details economic and
operational benefits

of reduction
technologies & practices

Methane Emissions{MMcf/year)

Comparison of Estimated Methane Emissions
Before and After Project Implementation
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[ Emissions from Current Operations

| | Emissions after Project Implementation _|

Insta o W

Install Canduct
packing bleed elechic leak
TrsEllvapor | ‘compressor survey
recovery — R
T T T T
Reciprocating Condensate High-bleed Gas engine Unprotected
comprassor tanks gas preumnatic  exhaust from steal
rod packing fixed roof vents devices compression pipelines

Methane Emissions Source

http://www.epa.gov/gasstar/tools/partner-challenge.html
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Production and
Processing
Billings, MT
Aug 31, 2009

NaturalGas

Production

Oklahoma City, OK

May 14, 2009

NaturalGas

Annual Implementation
Workshop

San Antonio, TX
Oct 19 to 21, 2009

PN

Methane to Markets

Oil and Gas

Subcommittee Meeting
Lake Louise, Alberta, Canada
Sept 14 to 17, 2009

For more information, visit www.epa.gov/gasstar/workshops
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http://www.epa.gov/gasstar/tools/partner-challenge.html
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& Jerome Blackman
202-343-9630
blackman.jerome@epa.gov

4 Carey Bylin
202-343-9669
bylin.carey@epa.gov

4 Roger Fernandez
202-343-9386
fernandez.roger(@epa.gov

& Suzie Waltzer
202-343-9544

waltzer.suzanne a)epa. gov

WWWw.epa.gov/gasstar
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