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2012 US EPA anthropogenic methane emissions

0.4 Tg Rice cultivation
1.5 Tg Petroleum Systems

* 9.2 Tg Livestock

0.2 Tg Natural gas
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Evaluating bottom-up with atmospheric data

Inverse methods seek to optimize emissions by combining atmospheric methane
observations with the bottom-up information
Optimal estimate emission scaling factors
Atmospheric observations m— : _ /
Satellite retrievals
Alrcraft observations
Surface measurements
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Evaluating bottom-up with atmospheric data

Inverse studies rely on the EDGAR inventory as prior since gridded data is required to
compare to observations

US Anthropogenic methane emissions budget
EPA (2014)

EDGAR v4.2 (2011)
Kort et al. (2008)

Miller et al. (2013)
Wecht et al. (2014)
Tumer et al. (2015)
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Attribution of these differences to source types requires that we start from the best prior
bottom-up knowledge



This project: Create an evaluable gridded EPA inventory

Region-specific EPA emission factors
Spatial allocation on 0.1° x 0.1° grid using national & high resolution datasets
Multiple layers of data for emissions from different processes

Monthly time resolution



0.7 Tg Enteric fermentation
2.5 Tg Manure management
0.4 Tg Rice cultivation

Agrictiture



Livestock — Gridding strategy

County-level CH,

State-level emissions from EPA
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EPA-based enteric fermentation emissions for 2012

EPA CH, emissions from enteric fermentation for 2012
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FPA-based manure management emissions for 2012

EPA CH, emissions from manure management for 2012
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Agriculture

EPA-EDGAR V4.2 CH, emissions from manure management

EPA-based — EDGAR v4.2 manure management emissions
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Rice — Gridding strategy

County-level CH,

State-level emissions from EPA
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Emissions of CH, (Tg)

Agriculture
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FPA-based rice cultivation emissions for 2012

EPA monthly CH, emissions from rice

Month
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EPA CH, emissions from rice cultivation for 2012
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0.9 Tg Onshore production
0.6 Tg Offshore production

Patroleum



Petroleum systems — Gridding strategy

Drillinglnfo monthly well-level production information & GHGRP data on refineries

Oil well density for January 2012
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Petroleum systems — Gridding strategy

Drillinglnfo monthly well-level production information & GHGRP data on refineries

Oil production density for January 2012
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FPA-based petroleum systems emissions

Preliminary EPA CH, emissions from petroleum systems 2012
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2.0 1g Progucten
0.9 Tg Processing
2.1 1g Iransmission
1.2 Tg Distribution

Natural-(5as



Natural gas systems — Gridding strategy

Four stages associated with emissions:

Production: Drillinginfo monthly well-level data

Processing: GHGRP & EIA processing plant capacities

Transmission: Compressor stations, LNG terminals & storage, and pipelines

Distribution: State-level PHMSA data combined with the 2010 US Census
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Natural Gas Preliminary EPA-based emissions from natural gas for 2012

Preliminary EPA CH, emissions from natural gas production
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Natural Gas

Preliminary EPA CH, emissions from natural gas production and processing
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The sguares show point sources pixels in the inventory

Preliminary EPA-based emissions from natural gas for 2012
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Natural Gas

Preliminary EPA CH, emissions from natural gas production, processing, and transmission
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The sguares show point sources pixels in the inventory

Preliminary EPA-based emissions from natural gas for 2012
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Natural Gas Preliminary EPA-based emissions from natural gas for 2012

Preliminary EPA CH, emissions from natural gas production, processing, transmission, and distribution
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Natural Gas EPA-based — EDGAR v4.2 natural gas systems emissions

Preliminary EPA [2012] —EDGAR v4.2 [2008] CH, emissions from natural gas systems
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2.2 Tg Underground mining
0.5 Tg Surface mining
0.2"1g Abandoned mines

Coal mining



Coal mining — Gridding strategy

We incorporate GHGRP emissions for underground coal mines

EPA GHGRP CH, emissions from underground coal mines for 2012
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Emissions from non-reporting mines and post-mining are based on EIA 2012 production
and basin-level emission factors
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EPA-based underground coal mining emissions for 2012
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Preliminary EPA CH, emissions from surface coal mining in 2012

EPA-based surface coal mining emissions for 2012
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EPA-based coal mining emissions

Preliminary EPA CH, emissions from coal mining in 2012
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4.9 Tg Landfills
0.6 Tg Wastewater treatment
0.1 Tg Composting

Vaste



EPA-based waste emissions

Prelzmmary EPA CH, emissions from waste for 2012
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QOutlook

Finalize the gridded 0.1° x 0.1° version of the EPA methane inventory for 2012 and
make it publicly available this summer

Inventories for later years will be published as data becomes available

Use the inventory as basis for inversions of satellite data
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