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The table accompanying this memo (“Summary of GHG Emissions by Sector in Maine”) summarizes NESCAUM’s draft estimate of Maine’s greenhouse gas emissions for the years 1990 through 2000 in million metric tons of CO2 equivalent.  This memo lists the major data sources that were used to develop this estimate and identifies areas in which more work is needed to refine the numbers.

Emissions were calculated using the State GHG Inventory Tool, an Excel-based software package developed by the U.S. Environmental Protection Agency for use by state agencies.  The EPA software comes loaded with state-specific default data where available from federal sources (for example, fossil fuel consumption by sector, manufacturing activities that generate GHG emissions, state livestock populations, etc.)  This data can be modified wherever states believe that they have more accurate information; however, calculation methodologies cannot be altered.  References to “default data” in this memo indicate that the pre-loaded federal data in the EPA software package were used to estimate emissions.
Energy: This category includes major activities that involve the production and consumption of energy.  The majority of emissions in this category (and in the overall inventory) result from fossil fuel combustion.

· CO2 from fossil fuel combustion represent carbon dioxide emissions from fossil fuel use in five major economic sectors: residential, commercial, industrial, transportation, and electric power.  The primary default data source is the State Energy Data 2000 report published by the U.S. Department of Energy’s Energy Information Administration (EIA) in March 2003.
  CO2 emissions in the transportation sector are calculated based on fuel consumption as reported in SED 2000 (not on vehicle miles traveled, which can also be used for estimating transportation GHG emissions).
One sector required significant adjustments: emissions from electric power production.  SED 2000  reports fuel consumption in the electric power sector only by traditional utility companies, but in Maine, independent power producers and combined heat and power (CHP) facilities provided significant shares of the state’s total electricity supply, and in fact accounted for all power generated in-state from 1998 on.  Accordingly, NESCAUM substituted data on fossil fuel consumption for power generation by all three types of producers from another EIA report, Electric Power Annual 2001
, to calculate Maine’s emissions from electric power generation.  Fuel use reported for power production at industrial and commercial CHP facilities was subtracted from those sectors to avoid double-counting.
· Stationary Combustion represents methane (CH4) and nitrous oxide (N2O) emissions from fossil combustion in stationary sources (residential, commercial, industrial, and electric power).  The primary default data source is SED 2000, modified by NESCAUM as described in the preceding bullet with data on fossil fuel consumption for electricity generation from EPA 2001.  
· Mobile Combustion represents CH4 and N2O emissions from fossil fuel combustion in the transportation sector.  Unlike CO2 emissions from transportation – which, as noted above, were estimated based on fuel consumption – these emissions were calculated according to a formula that incorporates vehicle miles traveled, the mix of vehicles in Maine by year, and the types of emission controls distributed throughout the vehicle fleet.  This methodology is used because non-CO2 emissions from mobile sources are affected by vehicle age and efficiency as well as miles traveled.  The main default data source for this category is the U.S. Department of Transportation, Federal Highway Administration, Highway Statistics Report.

· Natural Gas and Oil Systems represents CH4 emissions from natural gas transmission and delivery (leakage from pipelines and service connections).  NESCAUM obtained data for this section from databases maintained by the U.S. Department of Transportation, Office of Pipeline Safety.
  NESCAUM modified the figure for transmission pipeline mileage in 2000 to reflect the entry into service of the Maritimes & Northeast pipeline.
Industrial Production Processes: This category includes a number of industrial production activities that generate GHG emissions, such as aluminum manufacturing and magnesium casting.  The only relevant activity in Maine is manufacture of cement and related products such as limestone for agricultural purposes.  Emissions from cement production were calculated with data from Maine DEP for clinker manufacture and using default data from the U.S. Geological Survey for masonry cement manufacture.  
IPPs also include emissions of hydrofluorocarbons (HFCs), perflourocarbons (PFCs), and sulfur hexafluoride (SF6).  Consumption of these substances is not reported at the state level, so the EPA inventory software extrapolates state-level emissions figures.  For example, Maine’s HFC and PFC emissions from semiconductor  manufacture are estimated as a percentage of national emissions, based on Maine’s share of national semiconductor sales, and SF6 emissions from electric power transmission are estimated as a percentage of national emissions based on Maine’s share of national electricity sales.  HFCs and PFCs are widely used as substitutes for ozone-depleting substances (such as chlorofluorocarbons) in applications such as refrigeration and insulation.  Maine’s share of these emissions is estimated as a share of national HFC and PFC emissions for ODS substitution based on Maine’s share of national population.

Agriculture: Agriculture emissions include several categories: enteric fermentation (CH4 from digestion by ruminant animals), manure management (CH4 and N2O from various methods of using and storing manure), and agricultural soil management (mainly fertilizer consumption).  The main default data source in this category is the U.S. Department of Agriculture’s National Agricultural Statistics Service.
  NESCAUM obtained data on fertilizer use in Maine from the Fertilizer Institute in Washington, DC.

Forest Management and Land-Use Change: The default methodology for calculating CO2 flux from forestry and land use practices was adapted from “Carbon in United States Forests and Wood Products, 1987 – 1997: State by State Estimates,” by R.A. Birdsey and G.M. Lewis of the USDA Forest Service.  EPA considers this methodology to be a placeholder, pending an agreement on revising the existing international guidance for addressing these issues.    Future editions of the State GHG Inventory Tool will incorporate EPA’s revisions.  

Birdsey and Lewis use a “stock exchange” approach to estimate changes in carbon stocks (carbon flux) for the forest ecosystem that includes biomass, forest floor and coarse woody debris and soils.  Harvested carbon, including wood products and landfills, is treated separately.  This approach entails estimating the total stock of carbon at two points in time, taking the difference between the two estimates and converting the difference to an annual rate of change.  Using data from forest inventories and intensive-site ecosystem studies, estimates of average carbon storage by age or volume classes of forest stands were made for biomass, forest floor and coarse woody debris, and soils, stratified by forest classes defined by region, forest type, productivity class, and land-use history.  Carbon in biomass was estimated by applying derived factors that convert estimates of forest volume to carbon. 

CO2 emissions from liming of agricultural soils were calculated by multiplying total limestone applied to agricultural soils times by an emission factor.   CO2 emissions for yard trimmings were calculated by multiplying total MSW in CT by the ratio of yard trimmings to total national MSW, by the proportion of yard trimmings that are discarded, and by an emission factor.   

This area is both highly complex and highly significant for Maine, given the size and economic importance of its forest products industry, and the fact that the EPA software calculates Maine’s forest sector to be a significant CO2 source (rather than a net sink as in most states) is a major issue for further discussion.  The presence of a large forested sector does not automatically meant that Maine’s forests take up more CO2 than they release, since carbons sequestration is a function of many factors, including forest age and harvesting rates.  However, Maine DEP staff have had a number of discussions with other state agencies and with the U.S. Forest Service about this methodology and whether it accurately reflects trends in CO2 flux from the state’s forest sector.  Like the default methodology, the estimate presented here should be viewed as a placeholder that may be revised pending further discussions with experts and stakeholders.

Waste: This sector includes two major sources: municipal solid waste (MSW) sent to landfills or incinerators, and treatment of municipal wastewater.  Data on the number and size of landfills in Maine were provided by Maine DEP; data on tons of waste landfilled in 1991, 1993, 1995, 1997, and 1999 were obtained from biannual reports issued by the Maine State Planning Office.
  Estimating GHG emissions from landfills requires data for the years 1990 through 2000, so NESCAUM averaged tons of waste landfilled in odd-numbered years to produce estimated figures for even-numbered years (e.g., 1991 and 1993 tonnages were averaged to produce a figure for 1992, etc.)  These figures should be checked with the State Planning Office to see whether more precise data for even-numbered years are available, as well as information on quantities of MSW imported into and exported out of Maine.  Maine DEP provided data on tons of MSW sent to the four state trash-to-energy incinerators for 1990 through 2000.

The default methodology for estimating CH4 emissions from municipal wastewater treatment involves multiplying the state population by a figure for per capita five-day biochemical oxygen demand (BOD5)
, by the fraction of the wastewater BOD5 that is anaerobically digested, and by an emission factor.  N2O emissions from domestic wastewater treatment are calculated by multiplying the state population by the state’s annual consumption of nitrogen in protein and by the fraction of kgN/kg protein.

The EPA inventory software also can estimate GHG emissions from industrial wastewater treatment in several sectors, including pulp and paper.  This estimate requires annual data on production of wood pulp and of pulp and paperboard from 1990 through 2000.  Stakeholders may want to discuss whether to add these emission to the inventory, depending on whether the data is available and whether the default methodology reflects processes in use in Maine.
� � HYPERLINK "http://www.eia.doe.gov/emeu/states/sep_use/total/pdf/use_me.pdf" ��http://www.eia.doe.gov/emeu/states/sep_use/total/pdf/use_me.pdf�


� � HYPERLINK "http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html" ��http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html�





� � HYPERLINK "http://www.fhwa.dot.gov/policy/ohpi/hss/index.htm" ��http://www.fhwa.dot.gov/policy/ohpi/hss/index.htm�


� � HYPERLINK "http://ops.dot.gov/DT98.htm" ��http://ops.dot.gov/DT98.htm�





� � HYPERLINK "http://www.usda.gov/nass/" ��http://www.usda.gov/nass/�





� � HYPERLINK "http://www.state.me.us/spo/recycle/publications/" ��http://www.state.me.us/spo/recycle/publications/�





� BOD represents the amount of oxygen that would be required to completely consume the organic matter contained in the wastewater through aerobic decomposition processes (U.S. EPA 2002). A standardized measurement of BOD is the “5-day test,” denoted as BOD5. 








