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Rhode Island Greenhouse Gas Inventory 
Data Source and Emission Factors 

 

ENERGY 
Transportation 
Aviation 

• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) transportation jet 
fuel and aviation gasoline consumption data (1990-2009, 2023). Rhode Island Airport Corporation (RIAC) "Air 
Emissions Inventory" for Rhode Island T.F. Green International Airport auxiliary power unit and full-flight aircraft 
emissions (2010-2022). 

• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 
and Sinks", emissions calculated with U.S. EPA State Inventory Tool (SIT) (1990-2009, 2023). U.S. Federal 
Aviation Administration (FAA) Aviation Environmental Design Tool (AEDT) emissions factors (2010-2022). 

Highway Vehicles 
• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) transportation 

gasoline and diesel fuel consumption U.S. Federal Highway Administration (FHWA) vehicle miles traveled 
estimates (1990-2022). Rhode Island Division of Statewide Planning travel demand model outputs (2023) and 
Rhode Island Division of Motor Vehicles registration data (2020-2023). 

• Emissions Factors: California Air Resources Board (CARB) "California Climate Action Registry" (CO2), 1996 IPCC 
Guidelines for National Greenhouse Gas Inventories (CH4, N2O) calculated with U.S. EPA State Inventory Tool 
(SIT) (1990-2019). U.S. EPA Motor Vehicle Emissions Simulator (MOVES) (2020-2023). 

Non-Road Sources 
Watercraft 

• Data Source: U.S. Federal Highway Administration (FHWA) non-highway use of gasoline consumption, U.S. 
Energy Information Administration (EIA) “State Energy Data System” (SEDS) transportation residual fuel 
consumption. Distillate fuel consumption obtained by allocating total U.S. distillate fuel consumption to RI based 
on state residual fuel consumption.  

• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 
and Sinks", emissions calculated with U.S. EPA State Inventory Tool (SIT). 

Rail 
• Data Source: National Railroad Passenger Corporation (Amtrak) distillate fuel consumption (1990, proxied to 

1999). Massachusetts Bay Transportation Authority (MBTA) distillate fuel consumption (1998-2023, proxied back 
to 1990). Providence and Worcester (P&W) Railroad distillate fuel consumption (1990, 2017-2023, proxied 
interim years). Seaview Railroad distillate fuel consumption (2012-2023, proxied back to 1990). Newport and 
Narragansett Bay Railroad (NNBRR) distillate fuel consumption (2015-2023, proxied back to 1995). 

• Emissions Factors: 1996 IPCC Guidelines for National Greenhouse Gas Inventories, calculated with U.S. EPA 
State Inventory Tool (SIT). 

Lawn and Garden Equipment 
• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) commercial motor 

gasoline consumption. 
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• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 
and Sinks", emissions calculated with U.S. EPA State Inventory Tool (SIT). 

Agricultural and Construction Equipment 
• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) industrial motor 

gasoline consumption. 
• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 

and Sinks", emissions calculated with U.S. EPA State Inventory Tool (SIT). 

Electricity Consumption 
• Data Source: U.S. Energy Information Administration (EIA) Form-923 "Monthly Electric Power Data", ISO New 

England “Annual Generation and Load Data for ISO NE and the Six New England States” and “Net Energy and 
Peak Load by Source” reports, New England Power Pool Generation Information System (NEPOOL GIS) settled 
and voluntary certificate data, and Statistics Canada electric generation data. 

• Emissions Factor: Rhode Island Department of Environmental Management “New England States Electricity 
Consumption Emissions Calculator” ISO New England residual mix emissions factor. 

Residential Buildings 
• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) residential coal, 

distillate fuel, kerosene, hydrocarbon gas liquids, natural gas, and wood consumption. 
• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 

and Sinks", emissions calculated with the U.S. EPA State Inventory Tool (SIT). 

Commercial Buildings 
• Data Source: U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) commercial coal, 

distillate fuel, kerosene, hydrocarbon gas liquids, residual fuel, natural gas, and wood consumption. 
• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 

and Sinks", emissions calculated with the U.S. EPA State Inventory Tool (SIT). 

Industrial Buildings 
• Data Source: Brown University “1996 Rhode Island Greenhouse Gas Inventory” natural gas consumption (1990-

1996, proxied to 1999). U.S. Energy Information Administration (EIA) "State Energy Data System" (SEDS) 
industrial asphalt and road oil, distillate fuel, kerosene, hydrocarbon gas liquids, lubricants, residual fuel, special 
naphthas, waxes, natural gas (2000-2023), and wood consumption. 

• Emissions Factors: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions 
and Sinks", emissions calculated with the U.S. EPA State Inventory Tool (SIT). 

Natural Gas Systems 
Transmission and Storage 

• Data Source: U.S. Pipeline and Hazardous Materials Safety Administration (PHMSA) 
“annual_gas_transmission_gathering” and “annual_liquified_natural_gas”. U.S. Environmental Protection 
Agency (EPA) Greenhouse Gas Reporting Program (GHGRP) data for “Algonquin Gas Pipeline Co.” compressor 
station. Kinder Morgan, LLC data for Tennessee Gas Pipeline Co. compressor station. 

• Emissions Factors: U.S. Environmental Protection Agency (EPA) “Inventory of U.S. Greenhouse Gas Emissions 
and Sinks”. 
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Distribution 
• Data Source: U.S. Pipeline and Hazardous Materials Safety Administration (PHMSA) “annual_gas_distribution”. 

PPL Corporation, Rhode Island Energy meter/regulator station data (2024, proxied back to 1990). U.S. Energy 
Information Administration (EIA) “NG_CONS_NUM_DCU_SRI_A” data for customer meters.  

• Emissions Factors: U.S. Environmental Protection Agency (EPA) “Inventory of U.S. Greenhouse Gas Emissions 
and Sinks”. 

Post-Meter 
• Data Source: U.S. Energy Information Administration (EIA) “NG_CONS_NUM_DCU_SRI_A” data for residential 

and commercial appliances, EIA “State Energy Data System” (SEDS) “NGICP” industrial natural gas consumption 
data for industrial leaks (1990-1999 adjusted from Brown University “Rhode Island Greenhouse Gas Inventory”), 
EIA SEDS “NGEIP” for electricity generation leaks. 

• Emissions Factors: U.S. Environmental Protection Agency (EPA) “Inventory of U.S. Greenhouse Gas Emissions 
and Sinks”. 

INDUSTRIAL PROCESSES AND PRODUCT USE 
Chemical Industry 
Urea Consumption 

• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 
Sinks by State", urea consumption for non-agricultural purposes CO2 emissions allocated to RI based on state 
population. 

Mineral Industry 
Soda Ash Consumption 

• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 
Sinks by State", soda ash consumption allocated to RI based on U.S. Geological Survey (USGS) "Mineral 
Commodity Summaries " and state population. Other components allocated to RI based on state population. 

Metal Industry 
Iron and Steel Production 

• Data Source: Rhode Island Department of Environmental Management (DEM), Office of Air Resources “annual 
steel production” data for Ocean State Steel (1990-1994). 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emission factor for electric arc 
furnaces. Calculated with the U.S. EPA State Inventory Tool (SIT). 

Electronics Industry 
Semiconductor Manufacturing 

• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 
Sinks", semiconductor PFC and NF3 emissions allocated to RI based on semiconductor shipment data from the 
U.S. Economic Census and obtained through the U.S. EPA State Inventory Tool (SIT). 

Produce Use 
Refrigeration, Air Conditioning, Fire Protection, Foam Bowing Agents, and Solvents 

• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 
Sinks by State", ozone depleting substance substitute HFC and PFC emissions allocated to RI based on Hu et al. 
(2017 and 2021) methodology, which considers state population and air conditioning use by region. 
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Electric Power Systems 
• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 

Sinks", SF6 emissions allocated to RI by state electricity sales (1990-2015), Rhode Island Energy SF6 leak estimates 
for electric power distribution systems (2016-2023). 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with the 
U.S. EPA State Inventory Tool (SIT). 

AGRICULTURE 
Livestock 

• Data Source: U.S. Department of Agriculture (USDA), 1987, 1992, 1997, 2002, 2007, 2012, 2017, and 2022 
“Census of Agriculture” livestock population data. Linearly interpolated interim years, 2023 proxied from 2022 
data. 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with the 
U.S. EPA State Inventory Tool (SIT). 

Soil Management 
Liming 

• Data Source: U.S. Geological Survey annual "Mineral Yearbook". Limestone production estimated by applying 
average granite and traprock production percentage (2005-2006, 2011-2021) to total crushed stone production 
(1990-2006). Rhode Island Department of Environmental Management (DEM), Division of Agriculture and Forest 
Environment "Single Nutrient Tonnage Report" (2014, 2016-2019, 2024). Linear interpolation used for interim 
years. 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with the 
U.S. EPA State Inventory Tool (SIT). 

Urea Fertilization 
• Data Source: American Association of Plant Food Control Officials "Commercial Fertilizers" report (1995-2022), 

Tennessee Valley Authority (1990-1994). 2023 proxied from 2022 data. 
• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with the 

U.S. EPA State Inventory Tool (SIT). 

Commercial Fertilizers 
• Data Source: American Association of Plant Food Control Officials "Commercial Fertilizers" report, University of 

Kentucky Fertilizer Institute (1990-2013). Rhode Island Department of Environmental Management (DEM) 
"Annual Fertilizer Report" as required by R.I. Gen. Laws § 2-7-6 (2014-2019, 2023), data proxied for 2020, 2021, 
and 2022. 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with the 
U.S. EPA State Inventory Tool (SIT). 

WASTE 
Solid Waste Disposal 

• Data Source: Rhode Island Department of Environmental Management (DEM), Office of Land Revitalization and 
Sustainable Materials Management “quantity of municipal solid waste disposed of statewide” from 1960-2023. 
U.S. Environmental Protection Agency (EPA) "Landfill Methane Outreach Program" landfill gas flaring and landfill 
gas-to-energy data. 
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• Emissions Factors: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with 
first order decay model in the U.S. EPA State Inventory Tool (SIT). 

Wastewater Treatment and Discharge 
Municipal 

• Data Source: U.S. Census Bureau (USCB) state population estimates and Rhode Island Department of 
Environmental Management (DEM), Office of Water Resources “residents on septic system percentage” and 
“biosolids beneficially reused” estimate. 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with U.S. 
EPA State Inventory Tool (SIT). 

Industrial 
• Data Source: U.S. Department of Agriculture (USDA) 1987, 1992, 1997, 2002, 2007, 2012, 2017, and 2022 

“Census of Agriculture” livestock population and specialty crop production data. Linearly interpolated data for 
interim years. 2023 proxied from 2022 data. 

• Emissions Factor: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, emissions calculated with U.S. 
EPA State Inventory Tool (SIT). 

NATURAL AND WORKING LANDS 
Forest Land 

• Data Source: U.S. Forest Service (USFS) Forest Inventory and Analysis (FIA) plot data for forest land "Forest 
Carbon Stocks, Aboveground Biomass", linearly interpolated 1990-1997 and 1999-2004. Rhode Island 
Department of Environmental Management (DEM), Division of Agriculture and Forest Environment for forest 
land "Forest Fires". U.S. Environmental Protection Agency (EPA), "Inventory of U.S. Greenhouse Gas Emissions 
and Sinks by State" for remaining components. 

• Emissions/Sequestration Factors: Rhode Island Department of Environmental Management (DEM), Division of 
Agriculture and Forest Environment for forest land "Forest Carbon Stocks, Aboveground Biomass". U.S. EPA 
State Inventory Tool (SIT) for forest land "Forest Fires". 

Cropland 
• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 

Sinks by State". Cropland estimates are primarily organic soil CO2 emissions. U.S. Department of Agriculture 
(USDA) “Natural Resources Inventory (NRI)” land-use survey plots used to identify cropland area at the county 
level. 

Grassland 
• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 

Sinks by State". Grassland estimates are primarily mineral and organic soil CO2 emissions. U.S. Department of 
Agriculture (USDA) “Natural Resources Inventory (NRI)” land-use survey plots used to identify grassland 
(pastureland) area at the county level. 



6 
 

Wetlands 
• Data Source: U.S. Environmental Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and 

Sinks by State". Wetlands estimates for coastal salt marshes only, derived from U.S. National Oceanic and 
Atmospheric Administration (NOAA) Coastal Change Analysis Program. Flooded land estimates include 
reservoirs, freshwater ponds, and canals/ditches. Estimates for flooded land calculated using the flooded land 
surface area and a  “warm temperate moist” climate zone emission factor for Rhode Island. 

Settlements 
• Data Source: Rhode Island Department of Environmental Management, Division of Planning and Development 

and Division of Agriculture and Forest Environment for settlements "Urban Trees" estimate. U.S. Environmental 
Protection Agency (EPA) "Inventory of U.S. Greenhouse Gas Emissions and Sinks by State" for remaining 
components. 

• Emissions/Sequestration Factors: U.S. EPA State Inventory Tool (SIT) sequestration factor for settlements 
remaining settlements "Urban Trees". 
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