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Agenda

ÅImportance of Understanding GHG 
Emissions from the Power and Natural 
Gas Sectors

ÅUnderstanding the Life Cycle GHG 
Emissions of Natural Gas

ÅUnderstanding the Life Cycle GHG 
Emissions of Power Production
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Electricity Generation Forecast: 25% Growth in Next 20 Years
EIA, AEO 2015: Reference Case
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U.S. 2013 GHG Emissions, by Economic Sector

Å6,673 Million Metric Tons CO2e 
(AR4 GWP) in 2013
ï82% Carbon Dioxide

ï10% Methane

ï5% Nitrous Oxide

ï3% Fluorinated Gases

ÅElectricity Sector
ï98.2% Carbon Dioxide

ÅGHG Emissions are 9% below 
2005 Levels

Source: 2013 US EPA GHG Inventory

Electricity
31%

Transportation
27%

Industry
21%

Agriculture
9%

Commercial
6%

Residential
6%



5National Energy 
Technology Laboratory

U.S. Anthropogenic Methane Emissions, 2013 

NG Production, 7%

NG Processing, 4%

NG Transmission, 8%

NG Distribution, 5%

Coal Mining
11%

Petroleum, 4%

Agriculture
37%

Waste
21%

Other, 
3%

Source: 2013 US EPA GHG Inventory

ÅMethane emissions are 10% 
of total 2013 U.S. GHG 
emissions (in AR4 CO2e)

ÅCurrent U.S. fossil fuel 
related methane emissions 
are ~ 40% of U.S. 
anthropogenic methane 
emissions

ïNatural Gas:  25%

ïCoal Mining:  11%

ïPetroleum Systems: 4%
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tǊŜǎƛŘŜƴǘΩǎ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ tƭŀƴ

Source: www.whitehouse.gov

ά/ǳǊōƛƴƎ ŜƳƛǎǎƛƻƴǎ ƻŦ ƳŜǘƘŀƴŜ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ƻǳǊ ƻǾŜǊŀƭƭ ŜŦŦƻǊǘ 
ǘƻ ŀŘŘǊŜǎǎ Ǝƭƻōŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ Χ ¢ƻ ŀŎƘƛŜǾŜ ŀŘŘƛǘƛƻƴŀƭ 
ǇǊƻƎǊŜǎǎΣ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ǿƛƭƭέΥ

Å Develop a comprehensive Interagency Methane Strategy ς
July 2014

Å Initiateda collaborative approach with state governments 
as well as the private sector and cover all methane 
emitting sectors

Assessing Current 

Emissions Data and 

Addressing Data Gaps

Identifying 

Technologies and Best 

Practices for Reducing 

Emissions

Identifying Existing 

Authorities and 

Incentive-based 

Opportunities for 

Reducing Emissions

Three Pillars
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Understanding the Life Cycle GHGs of Natural Gas

Graphical Image is a modified version of American Gas Association image; https://www.aga.org/at-a-glance.

Distribution 

Extraction / Production

Gathering/Processing

Transmission / Storage



8National Energy 
Technology Laboratory

NETL Techno-Regions and Natural Gas Boundaries

Region Basin Shale Play

Alaska - -

Alaska Offshore - -

Appalachian Appalachian Marcellus

Black Warrior Black Warrior -

Central
Anadarko, Ardmore, Cherokee 

Platform, Palo Duro
Woodford, 
Fayetteville

Fort Worth Ft. Worth Barnett

Gulf of Mexico - -

Gulf Coast Western Gulf Eagleford

Illinois-
Michigan

Illinois, Michigan
Antrim, 

New Albany

North-Central Williston Bakken

Pacific Offshore Ventura -

Rocky 
Mountains

Bighorn, Denver, Greater Green 
River, Paradox, Piceance, Powder 

River, Raton, San Juan, Unita, 
Wind River, Wyoming Thrust Belt

Niobrara

TX-LA-MS Salt Arkoma, TX-LA-MS Salt Haynesville

West Coast Sacramento -

West Texas-
Permian

Permian
Barnett-

Woodford
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2012 Production Mix for Techno-Regions

Region
Technology

Total
CBM

Onshore
Conventional

Offshore
Conventional

Oil Wells Shale Tight Gas

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%

Illinois-Michigan - 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%

TX-LA-MS Salt - 0.15% - 0.049% - 0.21% 0.41%

West Coast - 0.42% - 0.21% 0.22% - 0.84%

West Texas-Permian - - - 0.21% 0.25% - 0.46%

Total 6.0% 23% 4.8% 6.1% 39% 20% 100%
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Regional Variability is Reduced at National Level
(16.0 g/MJ /hіŜ, 1.86% CHјEmission Rate thru Distribution)
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Detailed GHG Results for Appalachian Basin
(15.5 g /hіŜ/MJ, 1.8% CHј 9Ƴƛǎǎƛƻƴ Rate thru Distribution)

ÅCHјmakes up 77% of the GHG 
footprint
ï73% of this comes from 

Distribution, Transmission and 
Completions

ï97% from 8 sources in the system

Åсн҈ ƻŦ /hі ŜƳƛǎǎƛƻƴǎ ŎƻƳŜ ŦǊƻƳ 
the operations of compressors

ÅThese limited set of sources 
represent significant opportunities 
for improvement
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