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Agenda

• Background on Greenhouse Gas Inventory (GHG 
Inventory)

• Background on Greenhouse Gas Reporting Program 
(GHGRP)

• GHGRP Petroleum and Natural Gas Systems (Subpart W): 
Reporting Year 2017 Data Summary

3



4

Task Inventory of U.S. GHG 
Emission and Sinks

Greenhouse Gas 
Reporting Program

Find total U.S. emissions 
and sinks

Review trend data for the 
past 20+ years

Browse a map to find the 
largest emitters in your 
area

Compare facility emissions 
across an industrial sector

Find state-level data Total Reported

GHG Reporting Program vs. US GHG Inventory

• Inventory of U.S. Greenhouse Gas Emissions and Sinks (GHGI), the U.S. official 
GHG Inventory submission to UNFCCC, tracks total annual U.S. emissions across all 
sectors of the economy, using mostly national-level data 

• GHGRP collects detailed emissions data from large greenhouse gas emitting 
facilities in the United States, as directed by the Clean Air Act

• GHGRP covers most, but not all, U.S. GHG sources and sinks (i.e., GHGRP does not include 
agriculture, land use, and small sources)



Background on Greenhouse Gas Inventory
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Inventory of U.S. Emissions and Sinks (GHGI)
• Official U.S. estimate of greenhouse gas emissions for reporting to United Nations 

Framework Convention on Climate Change (UNFCCC)
• Annual national-level inventory submissions to the UNFCCC since 1994
• Emission estimates begin in 1990; most current inventory covers 1990-2017

• EPA leads Inventory development, working with several other agencies (e.g., 
agriculture, energy) to prepare estimates and provide activity data

• Sectors Covered
• Energy, Industrial Processes, Agriculture, Land-Use Change and Forestry, and Waste

• Gases Covered
• Carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 

perfluorocarbon (PFCs), nitrogen trifluoride (NF3), and sulfur hexafluoride (SF6)
• Reported in mass of each gas, and as global warming potential (GWP)-weighted CO2e 

emissions
• Record of emissions trends over time
• Each year, Inventory undergoes expert review, public review, and UNFCCC review



Most Recent GHG Inventory Results 1990-2021
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U.S. GHG Emissions by Gas



State-level GHG Data
State-level GHG data now covering 
1990-2021 for all gases & sectors, 
fully disaggregating national GHG 
Inventory across the 50 states 
(including DC, tribal lands and 
territories) 
• Sums to national data (consistent 

with national GHGI)
• Reflects national GHGI 

improvements 
• Published annually after national 

GHG inventory (e.g., 3rd 
publication) in EPA’s GHG 
Inventory Data Explorer

• Supports states, policymakers, 
researchers, and the general 
public

• May differ from official state data

Link:  https://cfpub.epa.gov/ghgdata/inventoryexplorer/

https://www.epa.gov/system/files/documents/2022-03/fact-sheet-differences-epa-and-offical-state-ghgi.pdf
https://cfpub.epa.gov/ghgdata/inventoryexplorer/


GHG State-Level Estimates for Oil and Gas
Approach to allocate emissions to state-level
• National GHGI emissions are allocated to 

each state using datasets with state-specific 
data that are used to represent the relative 
contributions of state emissions to the 
national total 

• e.g., state-specific well counts, pipeline miles, 
production

• Approach reflects state-variations for some 
sources

• e.g., pipeline materials, number and types of 
wells

• Approach does not reflect certain other 
variation

• e.g., differences in technologies and practices, 
impacts of state regulations
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Oil and Gas CH4 Trends
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Oil and Gas CO2 Trends
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Calculating Oil and Gas Emissions in the GHGI

• Calculated with IPCC higher tier approaches
• Inventory covers leaks, vents, and flares, and is stratified into natural gas and 

petroleum pathways of the industry
• Natural gas - offshore production, onshore production, gas processing, gas transmission, 

underground gas storage, LNG storage, LNG import and export terminals, and gas distribution
• Petroleum – offshore production, onshore production, oil transportation, and refineries

• Oil and gas in inventory covers hundreds of types of sources
• General approach is to multiply national activity data by emission factors, e.g.:

• Miles cast iron pipeline x CH4 per mile cast iron pipeline
• # residential meters x CH4 per residential meter
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GHGI Key Data Sources
• GHGRP—Key source of emission factors and activity data for recent years

• Examples: hydraulically fractured completions, pneumatic controllers, liquids unloading
• EDF study series

• Zimmerle et al. 2015 (with GHGRP)—Emission factors for transmission and storage
• Lamb et al. 2015 (with GRI 1996)—Emission factors for distribution pipeline emissions

• DOE-funded work
• Zimmerle et al. 2019—Emission factors for gathering and boosting
• Moore et al. 2019—Emission factors for commercial and industrial meters

• Other research studies
• Fischer et al. 2018–Emission factors for residential post-meter
• Pandey et al. 2019, Cusworth et al. 2021, and Maasakkers et al. 2022—Emissions for large 

well blowout events
• GRI 1996—Primarily used to estimate emissions from early years of time series.

• For some sources, it is still the best source for emission factors or certain activity data inputs 
(e.g., component counts for production segment)
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Improving Estimates

• Tracking new studies and communicating with researchers—EPA tracks new 
studies and where possible, communicates with researchers in the study 
development process to improve relevance of results to EPA’s GHG data. 

• Bottom-up to improve equipment-specific information
• Top-down to inform where emissions may be over or underestimated and guide improvements  

• Stakeholder process—EPA conducts early engagement and communication with 
stakeholders on new data available.

• Annual data updates—EPA updates the GHG Inventory when new information is 
available to improve our emissions calculations. 

• Gridded Inventory—Improves the ability to compare the national-level Inventory 
with measurement results that may be at other scales

• Proposed GHGRP regulatory revisions including collecting additional data to help 
understand potential causes of discrepancy
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Updates to U.S. GHGI Oil and Gas Estimates
Year Update

2023 Implemented basin-level calculation methodologies using GHGRP data for select production sources

2022 Inclusion of post-meter estimates and large well blowouts, improved estimates for abandoned wells and voluntary 
reductions

2021 Updated data on customer meters and produced water

2020 Use of research study EFs for G&B equipment, use of BOEM and GHGRP data on offshore

2019 Use of GHGRP data for G&B and transmission pipelines, LNG, HF oil wells, N2O emissions

2018 Inclusion of abandoned wells estimate, use of GHGRP for CO2 and year-specific EFs

2017 Inclusion of Aliso Canyon estimate, GHGRP for processing, associated gas venting and flaring, 

2016 Update to production (GHGRP), G&B emission estimate, transmission (GHGRP and research study), distribution 
(GHGRP and research study)

2015 Use of GHGRP for refineries, use of latest BOEM for offshore, update to well data source

2014 Use of GHGRP data for HF gas wells

2013 Use of API/ANGA data on liquids unloading, use of NSPS OOOO analysis for gas wells
16



Stakeholder Process for the 2024 GHGI

• Final 2024 GHGI will be released in April 2024
• Will cover emissions from 1990-2022

• Public review of the 2024 GHGI will occur in early 2024
• Annual oil and gas stakeholder process for the 2024 GHGI to 

begin fall of 2023
• Webinar—October 3, 2023
• Memos on updates under consideration
• Additional Information will be available on the stakeholder website

https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-systems
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IPCC 2019 Refinement and Atmospheric Observations

• Atmospheric measurement covered under “Quality Assurance, Quality 
Control, and Verification”

• Describes components needed to compare inventories with 
atmospheric measurements

• Measurements of atmospheric gas concentrations, inverse modeling tools, 
gridded inventory, collaboration 

• Describes national experience with use of atmospheric measurements
• Switzerland (CH4), UK (CH4), Australia (SF6, HFCs)

• Guidance is consistent with EPA use of gridded inventory for 
comparisons with atmospheric data

• Identification of areas with potential over- or underestimates



Gridded EPA Methane Emissions Inventory

Version 1—Published 2016
• Emissions for 2012
• Based on 2016 GHGI
• Research study effort DRAFT - DELIBERATIVE 19

2018

Version 2—Published 2023
• Timeseries (2012 – 2018, and “express” data set to 2020)
• Based on 2020 GHGI
• Development of a system to streamline future updates

▪ Spatially and temporally disaggregated version 
(~10 x 10 km, monthly resolution) of all 
methane emission sources in the GHGI

▪ Allows for more direct comparison between the 
GHGI and the time and location of 
atmospheric methane observations/emission 
rates

▪ Is used as a prior estimate for inversions of 
atmospheric methane



Memos
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Data Annexes - Emission Factors
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Data Annexes - Activity Data
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Background on Greenhouse Gas 
Reporting Program
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Overview of GHG Reporting Program
• Launched in response to FY 2008 Consolidated Appropriations Act
• Annual reporting of GHG emissions by 41 source categories

• 33 types of direct emitters
• 6 types of suppliers of fuel and industrial GHGs
• Facilities that inject CO2 underground for geologic sequestration, enhanced oil recovery, or any other purpose

• Most facilities compare emissions for the facility to a 25,000 metric tons CO2 equivalent 
(CO2e) threshold to determine applicability

• Covers a subset of oil and gas facilities; for example, about half of onshore oil and gas producing wells are 
subject to GHGRP

• Most source categories began collecting data in 2010
• An additional 12 source categories began collecting data in 2011
• We now have 12 years of data for 29 source categories and 11 years of data for 12 source categories

• Facilities use uniform methods prescribed by the EPA to calculate GHG emissions, such as 
direct measurement, engineering calculations, or emission factors derived from direct 
measurement

• In some cases, facilities have a choice of calculation methods for an emission source

• Direct reporting to EPA electronically
• EPA verification of GHG data
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Source Categories Covered by GHG 
Reporting Program

Power Refining & 
Petrochem

Other 
Chemicals

Combustion Waste Metals Minerals Pulp & 
Paper

High GWP Gases

- Electricity 
Generation

- Electrical
Equipment 
Mfg.

- Electrical
Equipment 
Use

- Petroleum 
Refineries

- Petrochem. 
Production

- Adipic Acid

- Ammonia 

- Hydrogen 
Production

- Nitric Acid

- Phosphoric 
Acid

- Titanium 
Dioxide

- Stationary 
Combustion

- Industrial
Waste 
Landfills

- Industrial
Wastewater 
Treatment

- MSW 
Landfills

- Aluminum

- Ferroalloy

- Iron & Steel

- Lead

- Magnesium

- Silicon 
Carbide

- Zinc

- Cement

- Glass

- Lime

- Misc.
Carbonate 
Use

- Soda Ash

- Pulp & 
Paper

- Electronics Mfg.

- Fluorinated GHG 
Production

- HCFC-22 Prod./HFC-
23  Destruction

- Pre-Charged
Equipment 
Import/Export

- Industrial Gas 
Suppliers

Petroleum & Natural Gas Systems Fuel Suppliers Carbon Capture & 
Sequestration

Mining

- Onshore Production

- Offshore  Production

- Gathering and Boosting (as of 2016)

- Natural Gas Processing

- Natural Gas Transmission Compression

- Natural Gas Transmission Pipeline (as of 2016)

- Natural Gas Distribution

- Underground Natural Gas Storage

- Liquefied Natural Gas Storage

- Liquefied Natural Gas Import/Export

- Coal-Based Liquid Fuels Suppliers

- Natural Gas and Natural Gas Liquids Suppliers

- Petroleum Product Suppliers

- Geologic Sequestration 
of CO2

- Injection of CO2

- CO2 Suppliers

- Underground       
Coal Mines

Direct Emitters
Suppliers

CO2 Injection
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Petroleum and Natural Gas Systems in the GHGRP
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What is a Facility?

• In general, a “facility” for purposes of the GHGRP means all co-located emission sources 
that are commonly owned or operated

• However, certain industry segments within the Petroleum and Natural Gas Systems source 
category have unique “facility” definitions

• Onshore production: the “facility” includes all emissions associated with wells owned 
or operated by a single company (the permit holder) in a specific hydrocarbon 
producing basin (as defined by the geologic provinces published by the American 
Association of Petroleum Geologists)

• Natural gas distribution: the “facility” is a local distribution company as regulated by a 
single state public utility commission

• Gathering and boosting:  a “facility” means all gathering pipelines and other 
equipment located along those pipelines that are under common ownership or 
common control by a gathering and boosting system owner or operator and that are 
located in a single hydrocarbon basin

• Natural gas transmission pipeline, a “facility” means the total U.S. mileage of natural 
gas transmission pipelines, owned and operated by an onshore natural gas 
transmission pipeline owner or operator

• The other industry segments in the Petroleum and Natural Gas Systems source category 
follow the general GHGRP definition of “facility”
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Electronic Reporting Workflow

e-GGRT, interactive web-based, 
data reporting tool

EPA

iVP

e-GGRT Datamart

State-Specific Service
Oriented data flow using 
EnviroFacts
API

EPA EnviroFacts: 
Serviceable, searchable and 
separately hosted copy of non-CBI 
dataset. 

EPA GHG Data System 

Data Collection Data Publication

Reporters 
Facilities and
Suppliers

Data Verification
(EPA)

GHGRP Data Publication 
Website (FLIGHT) 
(ghgdata.epa.gov)

Downloadable XLS, XML & 
HTML Data Files & highlights

Improve data quality before it is 
submitted to EPA
- Intuitive Interface
- Comprehensive Help
- Real-Time Data Quality

Feedback
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Validation and Verification

Pre-submittal (validation) checks generally refer to 
electronic checks and messaging performed by e-GGRT and 
presented to the reporter before the annual GHG report is 
certified and submitted 

Post-submittal check refers to electronic checks, manual 
review, and messaging performed by EPA after the annual 
report is certified and submitted.

EPA’s verification process includes thousands of electronic 
checks. 

These checks comprise two groups. Pre-submittal and Post-
submittal checks.
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GHGRP Petroleum and Natural Gas 
Systems: Reporting Year 2021 Data 

Summary
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Analytical Tips Using Subpart W Data

• Facility definition
• Reporting threshold
• GHGRP vs GHGI
• State vs. basin vs. sub-basin
• FLIGHT vs. Envirofacts
• Calculation methods
• Report resubmissions



Subpart W – Summary of RY2021 Reported Data

Industry Segment Facility Count CO2e Emissions (MMT)

Offshore Production 132 6.4

Onshore Production 470 90

Gathering and Boosting 365 86

NG Processing 452 59

NG Transmission 
Compression 654 33

NG Transmission Pipeline 50 2.6

Underground NG Storage 49 1

LNG Storage 5 <1

LNG Import/Export 11 14

NG Distribution 165 12

Other Oil and Gas 
Combustion 56 7

Subpart W Total 2,379 312 32

Subparts W & C Reported Emissions



Reported Emissions by Greenhouse Gas
• CO2 emissions accounted 

for 241 MMT CO2e and CH4
emissions accounted for 71 
MMT CO2e 

• Emissions from natural gas 
distribution were primarily 
CH4 while emissions from 
natural gas transmission 
compression, natural gas 
processing, gathering and 
boosting, and onshore 
production were mostly CO2

33GHGRP data as of 8/12/22



Combustion and Process Emissions 
• GHG emissions can result from 

combustion of fossil fuels, or from 
process sources that lead to the 
direct emission of GHGs

• Total combustion emissions were 
196 MMT CO2e and were primarily 
from  gathering and boosting, 
natural gas processing, onshore 
production, and natural gas 
transmission compression

• Total process emissions were 117 
MMT CO2e and were primarily from 
onshore production, gathering and 
boosting, natural gas processing, and 
natural gas distribution

34GHGRP data as of 8/12/22



• The figure to the left shows total 
reported process emissions across 
all Petroleum and Natural Gas 
Systems facilities

• The largest reported process 
emission sources were pneumatic 
devices, acid gas removal units, 
other flare stacks, and 
miscellaneous equipment leaks.

Process Emission Sources

35GHGRP data as of 8/12/22



Reported Emissions by Segment: 2016-2021

Industry Segment312

2016 
Reported 
Emissions

(MMT CO2e)

2017
Reported 
Emissions

(MMT CO2e)

2018
Reported 
Emissions

(MMT CO2e)

2019
Reported 
Emissions

(MMT CO2e)

2020
Reported 
Emissions

(MMT CO2e)

2021
Reported 
Emissions

(MMT CO2e)
Onshore Production 87 96 111 124 95 90
Offshore Production 7.4 7.2 7.5 7.3 6.5 6.4
Gathering and 
Boosting 76 76 81 88 86 86
Natural Gas Processing 56 56 57 61 59 59
Natural Gas 
Transmission 
Compression

23 24 28 31 30 33

Natural Gas 
Transmission Pipeline 3.2 2.7 3.1 2.9 3.5 2.8

Underground Natural 
Gas Storage 1.5 1.5 1.5 1.5 1.2 1.2

LNG Import/Export 3.3 3.8 6.8 10 11 14
LNG Storage <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Natural Gas 
Distribution 14 14 13 13 13 12
Other Oil and Gas 
Combustion 6.2 6.9 8.6 8.1 7.7 7.4

Total 278 288 317 347 314 312
36GHGRP data as of 8/12/22



Subpart W – Onshore Production
• RY 2021 reported emissions from onshore production totaled 90 MMT CO2e

• Methane emissions totaled 34 MMT CO2e and carbon dioxide emissions totaled 56 MMT CO2e
• The top reported emission sources were combustion equipment, pneumatic devices and 

associated gas venting and flaring. 
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2021 Top Reported Emission Sources
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Onshore Production Emissions by Basin

38GHGRP data as of 8/12/22



Onshore Production Well Count by County

39GHGRP data as of 8/12/22



Subpart W - Gathering and Boosting
• The gathering and boosting segment was first reported in 2016

• RY 2021 reported emissions from gathering and boosting totaled 86.4 MMT CO2e
• Methane emissions totaled 14.9 MMT CO2e and carbon dioxide emissions totaled 71.5 MMT CO2e
• The top reported emission sources were combustion equipment, miscellaneous equipment leaks , 

pneumatic devices and atmospheric storage tanks.
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2021 Top Reported Emission Sources
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Gathering and Boosting Emissions by Basin

41GHGRP data as of 8/12/22



Subpart W – Gas Processing

• RY 2021 reported emissions from gas processing totaled 59.4 MMT CO2e

• Methane emissions totaled 2.8 MMT CO2e and carbon dioxide emissions totaled 56.6 MMT CO2e
• The top reported emission sources were combustion equipment, acid gas removal units and other 

flare stacks.
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Subpart W – Transmission Compression

• RY 2021 reported emissions from natural gas transmission compression totaled 32.6 MMT CO2e

• Methane emissions totaled 3.3 MMT CO2e and carbon dioxide emissions totaled 29.4 MMT CO2e
• The top reported emission sources were combustion equipment, blowdown vent stacks 

and reciprocating compressors.
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Subpart W – Transmission Pipeline

• The transmission pipeline segment was first reported in 2016

• The segment contains one reported emission source, blowdown vent stacks
• RY 2021 reported emissions from transmission pipelines totaled 2.6 MMT CO2e
• Methane emissions totaled 2.6 MMT CO2e and carbon dioxide emissions totaled 0.003 MMT CO2e
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Subpart W – Underground Natural Gas Storage

• RY 2021 reported emissions from underground natural gas storage totaled 1.2 MMT CO2e

• Methane emissions totaled 0.3 MMT CO2e and carbon dioxide emissions totaled 0.8 MMT CO2e
• The top reported emission sources were combustion equipment followed by reciprocating 

compressors.
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Facility Locations and Reported Emissions by Industry Sector

46
GHGRP data as of 8/12/22



Subpart W – Natural Gas Distribution

• RY 2021 reported emissions from underground natural gas storage totaled 12.1 MMT CO2e

• Methane emissions totaled 11.9 MMT CO2e and carbon dioxide emissions totaled 0.2 MMT CO2e
• The top reported emission sources were emissions from distribution mains and services
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For More Information
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Resources – GHG Inventory

• Main report and csv tables for full time series for each table: 
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-
gas-emissions-and-sinks

• Natural Gas and Petroleum Systems Stakeholder Information: 
https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-
systems

• Gridded GHG Inventory:
• Website: https://www.epa.gov/ghgemissions/gridded-2012-methane-

emissions
• Data Download (.nc files with daily, monthly, and annual data): 

https://www.epa.gov/ghgemissions/gridded-2012-methane-
emissions#data

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-systems
https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-systems
https://www.epa.gov/ghgemissions/gridded-2012-methane-emissions
https://www.epa.gov/ghgemissions/gridded-2012-methane-emissions
https://www.epa.gov/ghgemissions/gridded-2012-methane-emissions#data
https://www.epa.gov/ghgemissions/gridded-2012-methane-emissions#data


GHGRP Data Access – Subpart W

• EPA has several data portals to access data collected by the GHGRP on Petroleum and 
Natural Gas Systems 

• EPA’s easy-to-use Facility Level Information on GreenHouse gas Tool (FLIGHT) allows 
users to view GHG data from Petroleum and Natural Gas Systems in a variety of ways

• View GHG data reported by individual facilities
• Aggregate reported emissions based on industry segment or geographic level
• Search for facilities by name, location, corporate parent, or NAICS code
• Visit FLIGHT: http://ghgdata.epa.gov/ghgp

• Detailed non-CBI data is available on Envirofacts
• Access GHG data on Envirofacts: https://enviro.epa.gov/query-builder/ghg

50
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Other GHGRP Resources

• GHGRP Subpart W website: 
http://www.epa.gov/ghgreporting/subpart-w-petroleum-and-natural-
gas-systems

• GHGRP Help Desk: GHGReporting@epa.gov
• GHGRP Support Site:
https://ccdsupport.com/confluence/display/help/Subpart+W+-
+Petroleum+and+Natural+Gas+Systems

• Subpart W Reporting form available at this site
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http://www.epa.gov/ghgreporting/subpart-w-petroleum-and-natural-gas-systems
http://www.epa.gov/ghgreporting/subpart-w-petroleum-and-natural-gas-systems
mailto:GHGReporting@epa.gov
https://ccdsupport.com/confluence/display/help/Subpart+W+-+Petroleum+and+Natural+Gas+Systems
https://ccdsupport.com/confluence/display/help/Subpart+W+-+Petroleum+and+Natural+Gas+Systems
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