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Electricity Generation Forecast: 25% Growth in Next 20 Years IN=TL
EIA, AEO 2015: Reference Case <
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U.S. 2013 GHG Emissions, by Economic Sector hETL

A 6,673 Million Metric Tons C@
(AR4 GWP) in 2013

e . i 82% Carbon Dioxide
e I 10% Methane

- i 5% Nitrous Oxide
I 3% Fluorinated Gases

A Electricity Sector
" i 98.2% Carbon Dioxide

- A GHG Emissions are 9% below
i 2005 Levels
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. Anthropogenic Methane Emissions, 2013 NETL

. A Methane emissions are 10%
3% | of total 2013 U.S. GHG
NG Processingt% emISSIOnS (ln AR4 COze)

NG Transmissior8%

A Current U.S. fossil fuel

NG istibution 5% related methane emissions
are ~ 40% of U.S.
anthropogenic methane
emissions

I Natural Gas: 25%
Aoeulure I Coal Mining: 11%

& i Petroleum Systems: 4%
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CLIMATE ACTION PLAN

STRATEGY TO

REDUCE METHANE
EMISSIONS

MARCH 2014
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A Develop a comprehensive Interagency Methane Strategy
July 2014

A Initiated a collaborative approach with state governments
as well as the private sector and cover all methane
emitting sectors
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Assessin@urrent
Emissions Datand

|dentifying Existing
Authorities and
Incentivebased

ldentifying
Technologies and Best
Practices for Reducing

Addressing Data Gaps . Opportunities for
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Understanding the Life Cycle GHGs of Natural Gas

Extraction / Production

Transmission / Storage

DISTRIBUTION
AND SERVICE
| PIPELINES |

INTERSTATE
TRANSMISSION

LINES Distribution

7%, U.S. DEPARTMENT OF Nati | E
' EN ERGY Ta Il_?nal nelig)é t Graphical Image is a modified version of American Gas Association image; https://www.agazegigace.
4 echnology Laboratory

g




Alaska

Alaska Offshor - |

Appalachian Appalachian Marcellus
Black Warrior Black Warrior

Central Anadarko, Ardmore, Cheroke|{ Woodford,
Platform, Palduro Fayetteville

Fort Worth Ft. Worth Barnett

Gulf ofMexico

Gulf Coast Western Gulf Eagleford

llinois- lllinois, Michigan Antrim,
Michigan g New Albany

North-Central Williston Bakken
Pacific Offshorl  Ventura |
Bighorn, Denver, Greater Gre¢
Rocky River, ParadoXRiceancePowde
Mountains River, Raton, San Judmita,
Wind River, Wyoming Thrust B

TXLAMS Salt Arkoma TXLAMS Salt Haynesville

WestCoast |  Sacramento | - |

2000 3000 4,000 West _Texa's Permian Barnett
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2012 Production Mix for TechnrnBegions

Technology
Region CBM osele | OISIeE || gganes Shale Tight Gas Total
Conventional| Conventional

Alaska - 0.31% - 0.70% - - 1.0%
Alaska Offshore - - 0.14% 0.31% - - 0.44%
Appalachian 0.44% 2.8% - 0.050% 9.1% 0.32% 13%
Black Warrior 0.37% - - - - - 0.37%
Central 0.41% 5.4% - 0.21% 6.0% 1.6% 14%
Fort Worth - - - - 22% - 22%
Gulf of Mexico Offshore - - 4.6% 2.0% - - 6.5%
Gulf Coast - 9.2% - 1.8% - 7.8% 19%
lllinoisMichigan - 0.34% - 0.018% 0.44% 0.038% 0.84%
North-Central - 0.087% - 0.40% 0.75% 0.026% 1.3%
Pacific Offshore - - 0.063% 0.071% - - 0.13%
Rocky Mountains 4.7% 4.6% - 0.093% 0.89% 10% 21%
TXLAMS Salt - 0.15% - 0.049% - 0.21% 0.41%
West Coast - 0.42% - 0.21% 0.22% - 0.84%
West Texafermian - - - 0.21% 0.25% - 0.46%
Total 6.0% 23% 4.8% 6.1% 39% 20% 100%
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Regional Variabllity is Reduced at National Level

(16.0 g/MJ/ h | 1S86% CHEmissiorRate thru Distribution)
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Detalled GHG Results for Appalachian Basin

(155¢ h iM3,1.8% CH 9 Y ARaté thr@ Bistribution)
i sek 018 ... A CH makes up 77% of the GHG

Completion me—— 3 33

Workovers ® 0.25 m/ol fOOtprlnt

Connections | <0.01 bi h

Flanges | <0.01 T 73% of this comes from

Open-ended Lines| <0.01

Valves | 0,02 Distribution, Transmission and

Pneumatics m= 0.53

Produced Water Tankmsm (.75 COmp|etI0nS

Condensate Tank <0.01 .
- Py i 97% from 8 sources in the system
No Plunger mmmm (.94
Plunger Lift # 0.20
Treatment | 0.01

Cryslizaton | 003 Acw: 2F / hi SYAA&S3
Drocessing | <0.01 the operations of compressors
Other Point Sources| 0.04
Other mm 0.48
- Sweetenipg i <0.01 . .
e Cervraion | 001 A These limited set of sources

Compression s 1 88

Trans. Constructionp 0.12 represent significant opportunities

Trans. Operation m————— 3 73

Disirbuton  e— 2,60 for improvement

TOTAL s s —— 5. 53
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