

WORK IN PROGRESS


Projection Methodology Guide

The projections for growth or decline of greenhouse gas emissions within the Commonwealth of Pennsylvania were developed using the EPA’s State Greenhouse Gas Projection Tool (Draft 11/13/2007).

EPA’s State Greenhouse Gas Projection Tool has the capability of generating potential future emissions of greenhouse gases until the year 2020.  DEP staff manually extended the projected emissions by five years (to 2025).  In doing so, DEP staff utilized EPA’s methodology and extrapolated the information for the five additional years by plotting historic and projected data points, establishing a trend, and employing an appropriate equation to generate future emissions. 

Section I – Projected State Fuel Consumption & Resulting CO2 Emissions

· Data Sources

· Energy Information Administration’s (EIA) Annual Energy Outlook (AEO) 2006

· EIA’s State Energy Data 2003 consumption tables (EIA 2006)

· U.S. EPA’s Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2005

· Methodology — The calculations were done in two parts:

1. Determine projected energy consumption for Pennsylvania, by fuel type:

· Energy consumption projections for the Middle Atlantic Region (NJ, NY & PA) of the United States were obtained from the Energy Information Administration’s (EIA) Annual Energy Outlook (AEO) 2006.  Energy consumption (in BTUs) by sector (residential, commercial, industrial, transportation and electric power) and source (fuel type) was projected out to 2030 in the AEO.

· Projected regional consumption was disaggregated to state-level estimates by applying Pennsylvania’s proportion of the regional consumption in 2003 from EIA’s State Energy Data 2003 consumption tables (EIA 2006).  That fuel-specific percentage was held constant throughout the regional energy consumption projections.

· Several broad industrial fuel types were disaggregated to their components using the relative consumption of each component for the region in 2003.

· Example:  “Other petroleum” was disaggregated into 10 asphalt and road oil, 2) lubricants, 3) petroleum coke, 4) still gas, and 5) misc. petroleum products.

· EIA’s AEO did not include projections for some fuel types in several sectors, however, consumption (in BTUs) of these fuels in 2003 comprised less than 1% of total U.S. consumption.

2. Convert energy consumption into CO2 emission by using fuel specific adjustments

· Energy consumption (except for the industrial sector) was multiplied by fuel-specific carbon content coefficient and combustion efficiency numbers.  The carbon coefficients and combustion efficiencies were supplied by the EIA.  2005 values were used for annually variable carbon content coefficients.

· Industrial Sector: CO2 emissions from fossil fuel combustion in the industrial sector were calculated by first subtracting non-energy consumption (multiplied by carbon storage factors) from the energy consumption for each fuel type.

· For industrial fuels and transportation lubricants, fuel consumption is adjusted to account for non-energy use.  Total consumption is multiplied by the national percentage of fuel consumed for non-energy use and the average fuel-specific carbon storage factor (as found in the U.S. EPA’s Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2005).

· The proportion of fuels consumed for non-energy purposes in 2005 was applied to projected consumption estimates.

· Fuel Types

· Residential Fuel Types — Coal, Distillate Fuel, Kerosene, Liquid Petroleum Gas, Natural Gas, 

· Commercial Fuel Types — Coal, Distillate Fuel, Kerosene, Liquid Petroleum Gas, Motor Gasoline, Residual Fuel, Natural Gas, 

· Transportation Fuel Types — Aviation Gasoline, Distillate Fuel, Jet Fuel Kerosene, Liquid Petroleum Gas, Motor Gasoline, Residual Fuel, Natural Gas, 

· Electric Power Fuel Types — Coal, Distillate Fuel, Residual Fuel, Natural Gas, 

· Industrial Fuel Types — Coking Coal, Other Coal, Natural Gas, Distillate Fuel, Petrochemical Feedstocks (>401F, <401F), LPG, Motor Gasoline, Residual Fuel, Other Petroleum (Asphalt & Road Oil, Lubricants, Petroleum Coke, Still Gas, Misc. Petro Products).

Section II – Projected Population (Humans & Livestock)

· Data Sources

· State Populations

· 1990–1999 data: U.S. Census Bureau, “State Population Estimates: Annual Time Series, July 1, 1990 to July 1, 1999

· 2000–2006 data:  U.S. Census Bureau, “Population, Population change and estimates components of population change: April 1, 2000 to July 1, 2006”

· Projections — U.S. Census Bureau’s Population Reports 1995–2030

· Livestock Populations

· Cattle

· 2001–2005 — population values from USDA, NASS, Published Estimates Data Base

· National dairy and beef cow population data from USDA for 2006–2014

· Swine, Poultry, Goats, Horses & Sheep

· 2001–2005 population values from USDA, NASS Published Estimate Data Base

· Methodology

· Projected Population Growth — Data points for 2010, 2015, 2020 and 2015 were taken from the Census’s Population Reports.  Data points for the intervening tears were linearly interpolated.

· Projected Livestock Population Growth

· Cattle

· Projected 2015–2025 national estimates using linear trend based on the 2006–2014 data.

· Estimated state projections for 2005–2020 by multiplying a year’s forecasted national projection by the ratio of a state’s 2005 population to the national 2005 population.

· Other Cattle (other than dairy and beef cows) — estimated state projections for 2006–2014 by multiplying the ratio of 2005 state and type specific cattle populations to the 2005 national ‘other cattle’ population, times the estimate of total cattle, minus dairy cows, minus beef cows for the desired year.

· Swine

· Projected 2006–2020 population estimates based on the following formula:

· Ratio of 2005 state and type specific population estimate to the 2005 national, all pigs estimate, times the national projection of all pigs for that year

· The national projections for total pigs for 2006–2014 are from USDA; the 2015–2020 projections are forecast from the 2006–2014 estimates, where the 2001–2005 values are from the published NASS estimates (summed by state and type) and the 2005–2014 are the USDA projections. 

· Projections from 2021–2025 were linearly interpolated from historic and projected data from 1990–2020

· Poultry

· Projected 2006–2020 population estimates based on the 1990–2005 NASS estimates

· Multiplied the annual rate of change between 1990 and 2005 times the number of years since 2005, and added the product to the 2005 state population.

· If this calculation resulted in a projection less than the threshold (10% of the 2005 state value), then the estimates was set equal to the threshold for that year.

· Projections from 2021–2025 were linearly interpolated from historic and projected data from 1990–2020

· Other

· Goats & Horses

· Projected 2004–2020 population estimates based on 1990–2005 NASS estimates

· Multiplied annual rate of change between 1990–2005 times the number of years since 2005, and added the product to the 2005 state population

· If this calculation resulted in a projection less than the threshold (10% of the 2005 state value), then the estimates was set equal to the threshold for that year.

· Projections from 2021–2025 were linearly interpolated from historic and projected data from 1990–2020

· Sheep

· Projected 2006–2020 population estimates linearly based on the 1990–2005 total sheep published estimates from NASS.  

· Adjusted these projections by multiplying by the percentage of sheep on feed or not on feed (as compared to total sheep) in the year 2005.

· If this calculation resulted in a projection less than the threshold (10% of the 2005 state value), then the estimates was set equal to the threshold for that year.

· Projections from 2021–2025 were linearly interpolated from historic and projected data from 1990–2020

Section III – Projected CH4 & N20 Emissions from Stationary Combustion

· Data Sources

· IPCC’s revised 1996 Guidelines for National Greenhouse Gas Inventories

· U.S. EPA’s Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2005

· Energy Information Administration’s (EIA) Annual Energy Outlook (AEO) 2006

· EIA’s State Energy Data 2003 consumption tables (EIA 2006)

· Methodology

· CH4 & N2O emissions from stationary combustion were calculated by multiplying projected energy consumption by a fuel-specific emission factor, as provided by the IPCC guidelines.

· CH4 & N2O emissions from stationary combustion in the industrial sector are calculated by first subtracting non-energy consumption (multiplied by carbon storage factors) from the energy consumption for each fuel type.  

· For industrial fuels, fuel consumed for non-energy use and the average fuel-specific carbon storage factor, as found in the EPA GHG Inventory (1990–2005)

· The proportion of fuels consumed for non-energy purposes in 2005 was applied to projected consumption estimates.

· Fuel Types 

· Residential Fuel Types – Coal, Distillate Fuel, Kerosene, Liquid Petroleum Gas, Natural Gas, Wood

· Commercial Fuel Types – Coal, Distillate Fuel, Kerosene, Liquid Petroleum Gas, Motor Gasoline, Residual Fuel, Natural Gas, Wood

· Electric Power Fuel Types – Coal, Distillate Fuel, Residual Fuel, Natural Gas, Wood and Waste

· Industrial Fuel Types – Coking Coal, Other Coal, Natural Gas, Distillate Fuel, Petrochemical Feedstocks (>401F, <401F), LPG, Motor Gasoline, Residual Fuel, Other Petroleum (Asphalt & Road Oil, Lubricants, Petroleum Coke, Still Gas, Misc. Petro Products), Wood and Waste

Section III – Projected CH4 & N20 Emissions from Mobile Combustion

· Data Sources

· For Vehicles Miles Traveled (VMT)

· 2005 HPMS/RMS Pennsylvania VMT forecasted using PennDOT BPR VMT Growth Forecasting System growth rates

· PennDOT 2005 RMS Truck Percentages Used to split total VMT to LDV and HDV

· Mobile 6 Defaults used to split LDV to each component

· For Emissions Rate

· Based on CO2 gm/mi divided by Mobile6 assumed MPG

· For MPG Standards

· For 1995–2007 Data — Revised Summary of Fuel Economy Performance, January 15, 2008, U.S. Department of Transportation NHTSA, NVS-220

· For 2008–2025 Data – Comparison of Greenhouse Gas Reductions for the United States and Canada under the U.S. CAFÉ Standards and California Air Resources Board Greenhouse Gas Regulations, February 25, 2008, California Air Resources Board

· For Age Data

· Data based on average PA light duty vehicle registration data (2005 DMV)

· Methodology

· DEP utilized an analysis created by a DEP contractor to project future CH4 and N2O emissions by vehicle type.  

· The contractor’s analysis identified annual grams of CO2 emissions by vehicle class (LDGV, LDGT1, LDGT2, LDGT3, LDGT4, LDDV, LDDT12, LDDT34) through 2025.  The contractor used the Mobile6 software.

· These emissions were generated by considering the VMT of the vehicle class by the age of the vehicle, then multiplying the result by an emissions rate divided by the estimate MPG for the vehicle class.

· Growth rates for overall emissions were applied to CH4 and N2O figures generated from the State Inventory Tool.  

· Emissions from non-highway vehicles (boats, locomotives, farm equipment, construction equipment, aircraft and other) were linearly interpolated from historic inventory data.

Section IV – CH4 Emission from Coal Mining

· Data Sources

· Table 1 in the 2003 Draft Addendum to the U.S. Methane Emissions 1990–2020: 2001 Update for Inventories, Projections and Opportunities for Reductions.

· Methodology — Emissions from the Coal Mining sector are split by active coal mining and abandoned coal mines

· Coal Mining

· National coal mining emissions projections from 2005, 2010, 2015 and 2020 were obtained from Table 1 in the 2003 Draft Addendum to the U.S. Methane Emissions 1990–2020: 2001 Update for Inventories, Projections and Opportunities for Reductions.

· National coal mining CH4 emission values for the remaining years from 2006–2020 were interpolated.

· Each state’s annual share of the national emissions was calculated based on default outputs from the State Inventory Tool.  

· The proportion of national emissions coal mining CH4 emissions attributed to a state in 2003 was applied to projected national emissions estimates to calculate the state’s projected emissions.

· Abandoned Coal Mines (vented, flooded & sealed)

· Future (2006–2020) abandoned coal mining emissions are based on the calculated default emissions by state, assuming that the number of abandoned mines remains constant.

Section V — CH4 Emission from Natural Gas and Oil Systems

· Data Sources

· Methodology

· Fuel Types

Section VI — Industrial Processes

· Data Sources

· Methodology

· Fuel Types

Section VII — CH4 Emissions from Enteric Fermentation

· Data Sources

· Methodology

· Fuel Types

Section VIII — CH4 & N2O Emissions from Manure Management

· Data Sources

· Methodology

· Fuel Types

Section IX — N20 Emissions from Agricultural Soils

· Data Sources

· Methodology

· Fuel Types

Section X — CH4 & N2O Emissions from Agricultural Residue Burning

· Data Sources

· Methodology

· Fuel Types

Section XI — CH4 & N2O Emissions from Solid Waste Management

· Data Sources

· Methodology

· Fuel Types

Section XII — CH4 & N2O Emissions from Wastewater Treatment

· Data Sources

· Methodology

· Fuel Types
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