Preliminary Inventory Summary Report Bullet Points 2-27-09

A preliminary statewide inventory of greenhouse gases was performed using the EPA State Inventory Tool. The Inventory Summary is presented in a 2-Page Excel spreadsheet covering emissions and projections by Source Type, Fuel Type, and Sector; plus Electricity Generation by Sector.   

Summary of the Results

The data shows a relatively flat, but slightly upward, trend from 2000 to 2005  at around 0.7% per year. The sectors do not have wide fluctuations from year to year, reflecting the relative stability of population and gradual usage growth, 2001 being a relatively minor exception.
The Fossil Fuel Combustion Sector emits about 91% of overall CO2e emissions, mainly CO2 itself. It is also the largest group within the Energy Sector, accounting for about 95% of emissions. The coal, oil, gas fractions overall are 49%, 37% and 14%.

Within Fossil Fuel Combustion, the Electric Power emissions comprised 44%, Transportation 26%, Industrial fuel use 17%, Commercial fuel 9%, and Residential fuel 5%. Overall, fuel ratios were: Coal 49%, Petroleum 37%, and Natural Gas 14%. Remember these are not fuel quantities used in tons or gallons, rather: million metric tons of CO2 equivalents [MMTCO2e] emitted by the combustion.

A breakout of the emissions by fuel among societal sectors shows:  Residential emission is split 58% gas to 42% oil, with a fraction of coal being used. Commercial facilities favor gas at 67% to oil at 33%. Industrial users emit 22% from gas, 48% from coal, and 30% from oil. Oil accounts for 98% of Transportation emissions. Over 90% of Electricity emissions are from coal. 
The Waste projections should be viewed with caution. The input numbers were provided by DEP and are believed to be accurate. However the growth projected, mathematically, is not expected to occur. Waste volumes are not expected to rise much in coming years; gas collection and recycling are both expected to increase. If Waste-to-Energy (WTE) generation increases, the CO2 from those plants will be taken into account, but will not reflect [on this line] the offset of fossil fuel by other generators. Emissions
 from agriculture may also not follow projections due to continued implementation of advanced farming practices like no-till, manure digesters, and other effects.

Details about the Modules
Fossil Fuel Combustion -  Includes  CO2 emissions from the following sectors: Electricity Generation; Transportation, Industrial, Commercial, & Residential Fuel Use, and Bunker Fuels. Coal, Petroleum, and Natural Gas are reported in the summary but data inputs include more than 30 fuel types. 

Stationary Combustion - Similar in scope to the Fossil Fuel module, but only to report Methane (CH4) and Nitrous Oxide (N2O).

Mobile Combustion - Methane and N2O emissions are calculated covering four scenarios: Gasoline highway, Diesel Highway, Non-Highway, and Alternative Fuel Vehicles.

Coal Mining - Methane emissions from surface and underground mines, abandoned mines, and post mining activities are analyzed.
Natural Gas and Oil Systems - Methane emissions from the entire natural gas system, from the wellhead to the service at the home or business are analyzed.

Industrial Processes - CO2e emissions from Cement Production, Lime Manufacture, Limestone & Dolomite Use [non-construction], Soda Ash Manufacture & Consumption, Iron & Steel Production, Nitric & Adipic acids, Sulfur Hexafluoride (SF6), and Ammonia Manufacture are calculated.

Agriculture - Covering: Enteric Fermentation, Manure Management, Agricultural Soils, Plant Residues & Legumes, Fertilizers, Animal Calculations [for Nitrogen], and Residue Burning.

Land Use, Land Change, and Forestry - Forest Carbon Flux, Lime and Urea Fertilization, Landfilled Yard Waste and Food Scraps, Forest Fires and Settlement Soils.

Municipal Solid Waste - The MSW module uses inputs of population, annual disposal figures going back to 1990 or to 1961 [to estimate methane generation], figures for methane captured, flared, released, and used; and several factors related to waste combusted directly for energy. 

Wastewater - The Wastewater module uses population inputs, along with quantities of fruits and vegetables processed, red meat and poultry processed, and paper industry production to calculate methane and nitrous oxide released, and it makes adjustment downward for the amount of sludge used as fertilizer.

Discussion of the Data and Inputs
Data from the following modules has have been incorporated into the Inventory Summary: Fossil Fuel Combustion, Stationary Combustion,  Mobile Combustion, 
Coal Mining, Natural Gas and Oil Systems, Industrial Processes, Agriculture; Land Use, Land Change, and Forestry; Municipal Solid Waste, and Wastewater.


Data was obtained from Commonwealth agencies and the “default” data supplied via the tool was used where PA data was not available or not complete. The default data used by the tool was supplied to EPA and ICF through various channels e.g. EIA, USDA, USGS, USDOT– most of which use data supplied from state agencies, and from industry sources. DEP crosschecked numerous entries [as with the Bureau of Air Qualities Air Information Management System (AIMS)] to compare the two datasets; in general there was good agreement. Calculations using the input data were performed by the tool, using standard conversion factors.

Data gaps will continue to be explored but are not expected to have any significant outcome on the total emissions.  . In general, the data supplied via the tool produces a reliable representation of the emissions. In almost all cases there was a strong correlation between statewide and sector-specific data supplied via the tool and that which DEP was able to obtain elsewhere     . The difference in Gross Emissions between data supplied via the tool and data sourced elsewhere amount to about 3%, with differences in waste and gas quantities yielding most of this difference.
Uncertainties exist in any of the factors commonly used to calculate emissions because of differences in types of combustion, patterns of usage, chemical compositions, equipment variations, emission controls, data collection, and sample sizes. These methods and factors have been developed by EPA and others over many years and represent internationally accepted standards. The data used to populate the tool’s databases are also from nationally accepted sources. The results from this inventory present a picture from a macro and sometimes mid-level perspective. 

�We should not get into discussions of life cycle-based emissions as that is not considered in this type of inventory.  It’s not a reflection of validity but rather avoiding an unnecessary and lengthy debate that is arguable for a number of resources, too. 


�I think it’s important to note that this type of exercise is a macro-level assessment.  It’s also about the best that can be expected. be ion between ny significant outcome on the total emissions.  ���������������������





