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Our task
• In January 2016, the Secretary of the U.S. Department of the Interior 

tasked the U.S. Geological Survey (USGS) with generating a publicly 
available and annually updated database of estimated greenhouse gas 
(GHG) emissions associated with the extraction and use (predominantly 
some form of combustion) of fossil fuels from Federal lands.

• We added a second component, the emissions and sequestration from 
ecosystems on Federal lands, to provide a more complete view of GHG 
emissions and sequestration on Federal lands. 

• Estimates for three GHGs (CO2, CH4 and N2O) for the years 2005 to 2014 
were released in November 2018 (Scientific Investigations Report 2018-
5131).
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What emissions are “from” Federal lands?

Fossil Fuel Associated: The USGS is estimating emissions 
associated with the production, transportation and end use 
combustion of fossil fuels originating only on Federal lands.  
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Ecosystems Associated: The USGS is estimating emissions and 
sequestration associated with primary productivity to net 
biome productivity occurring only on Federal lands.  



Fossil Fuel Associated 
Emissions Comparison

EPA GHG Inventory
Energy Sect.

USGS Federal Lands 
Estimate

Established methodology Yes EPA’s
Scope and complexity Broad and evolving Limited to task
Scale National Federal lands in States
Access to Federal lands 
fuels data

? Yes

Exported fuels Domestic side only Yes

Comparing EPA GHG Inventory and USGS estimate
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EPA: 
Emissions that occur in the 
USA regardless of fuel origin.

USGS: 
Emissions from fuels 
originating on US Federal 
lands regardless of 
destination. 

EPA USGS EPA: 
Emissions that occur in the 
USA regardless of fuel origin.

USGS: 
Emissions from fuels 
originating on US Federal 
lands regardless of 
destination. 

Oil from private land in Texas 
refined into gasoline for the 
US?

Yes No

EPA: 
Emissions that occur in the 
USA regardless of fuel origin.

USGS: 
Emissions from fuels 
originating on US Federal 
lands regardless of 
destination. 

Oil from private land in Texas 
refined into gasoline for the 
US?

Yes No

LNG from Trinidad & Tobago 
to fuel buses in Boston? 

Yes No

EPA: 
Emissions that occur in the 
USA regardless of fuel origin.

USGS: 
Emissions from fuels 
originating on US Federal 
lands regardless of 
destination. 

Oil from private land in Texas 
refined into gasoline for the 
US?

Yes No

LNG from Trinidad & Tobago 
to fuel buses in Boston? 

Yes No

Coal from Federal lands in 
Utah that is shipped to Japan? 

No Yes

EPA: 
Emissions that occur in the 
USA regardless of fuel origin.

USGS: 
Emissions from fuels 
originating on US Federal 
lands regardless of 
destination. 

Oil from private land in Texas 
refined into gasoline for the 
US?

Yes No

LNG from Trinidad & Tobago 
to fuel buses in Boston? 

Yes No

Coal from Federal lands in 
Utah that is shipped to Japan? 

No Yes

Coal from Federal lands in 
Wyoming for US electric 
power generation?

Yes Yes

EPA USGS

Comparing EPA and USGS: Who counts what?
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Onshore and 
offshore 
Federal lands in 
this estimate



Data requirements and sources

Fossil fuel production data

National and State energy 
consumption by fuel type, use, 

and economic sector

Fugitive emissions

Process and sector-specific 
emissions factors
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Office of Natural Resources Revenues (ONRR) 
and Bureau of Land Management (BLM) EPA methodology and assistance

Energy Information Administration (EIA) EPA methodology and assistance



Report appendix - Example
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Adapting the EPA Inventory methodology to the 
USGS task’s scale and data availability realities

• Following the EPA Inventory Methodology exactly and generating a 
small EPA Inventory report clone for the Federal Lands in each State 
for 2005-2014 would be labor intensive, inefficient, and would not 
produce a more accurate result. Why?

• Some data are not available are our scale. 
• How much crude oil from Federal lands in Utah was used to make gasoline?
• If 87% of coal in Colorado was used for electrical power generation, how 

much of that coal was from Federal lands?
• Do gas wells on Federal lands have different fugitive emissions than wells on 

private lands?
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Using National outputs from EPA and EIA

• Therefore, we use EPA’s National level outputs to generate ratios of fugitive 
emissions per well, or platform, or volume of vehicle fuel combusted. 
These ratios are applied to Federal land well counts or refined fuel 
volumes.

• Some of EIA’s National and State level sector ratios for fossil fuel usage are 
assumed to also be representative of fuels exclusively from Federal lands in 
those States.

• Ratios based on EIA’s refined products per barrel of crude oil at the 
National level are assumed to be representative of ratios per barrel at State 
level.
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Fossil fuel associated Ecosystems associated

Emissions (+) End use combustion
• Power generation
• Transportation/Mobile
• Industrial/Commercial/Resi

dential fugitive emissions
• Extraction and distribution

Respiration
Fire
Harvest 
Land cover change
Land use change

Sequestration (-) CO2 sequestration not yet 
included

Net ecosystem productivity
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Output types



Results – Summary
Averaged, 2005-2014 U.S. Federal lands 
emissions from production and use of 
fossil fuels represents the following 
percentages of National emissions:
• 23.7 % for carbon dioxide (CO2),
• 7.3 % for methane (CH4), and
• 1.5 % for nitrous oxide (N2O).

2014 total emissions from production and 
use of fossil fuels originating on Federal lands 
were:

• 1,279.0 MMT CO2 Eq. for CO2,
• 47.6 MMT CO2 Eq. for CH4, and
• 5.5 MMT CO2 Eq. for N2O.

Compared to 2005, the 2014 totals 
represent decreases in emissions of 
• 6.1 % for CO2, 
• 10.5% for CH4, and 
• 20.3 % for N2O. 

Terrestrial ecosystems on Federal lands 
sequestered an average of 194.8 MMT CO2
Eq. per year (2005-2014), offsetting 
approximately 15 % of the fossil fuel 
associated CO2 emissions on Federal lands.
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National totals and subtotals 
for several categories of the 
fossil fuel associated emissions 
estimate for Federal lands 
2014.

Results



Comparison to EPA national GHG emissions

National totals for greenhouse gas emissions associated with the combustion 
and extraction of fossil fuels from U.S. Federal lands in 2005-14. And percentage 
compared to all National emissions. 
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CO2 emissions associated with 
the extraction and combustion 
of fossil fuels on Federal lands, 
2014. Emissions in MMT CO2
equivalent. 

Wyoming
727.7
57%

Offshore Gulf
235.4
19%
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CH4 emissions associated with 
the extraction and combustion 
of fossil fuels on Federal lands, 
2014. Emissions in MMT CO2
equivalent. 

Wyoming
13.1
28%

New Mexico
10.8
23%

Offshore Gulf
9.5

20%

Colorado
6

13%

Utah
3.5
7%



Ecosystems estimates - Summary 
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Net Emissions – Example 

See the report or associated data release for full results. 
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All three report products can be found at
https://doi.org/10.3133/sir20185131
1. Report (SIR 2018-5131)
2. Data Release (38,000 outputs)
3. Interactive website (maps & graphs)

Project: Utilization of Carbon and other Energy 
Gases - Geologic Research and Assessments

Thanks to EPA for methodology assistance, and to 
EPA, ONRR, BLM, and EIA for input data. 

Matthew Merrill
mmerrill@usgs.gov
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