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Final Summary of the Development and Results of a Methodology for Calculating area source Emissions from Residential Fuel Combustion

1.0
Introduction
The draft 1999 National Emissions Inventory (NEI) contains area source emissions estimates for residential fuel combustion.  These emission estimates are provided to the EPA by individual States.  There is no comprehensive national methodology for calculating emissions from residential fuel combustion.  Consequently, the methodologies used by States for calculating emissions from residential fuel combustion are inconsistent, as are their results.

This project had a two-fold goal: to analyze the reported residential fuel combustion emissions estimates in the 1999 NEI, and to develop a methodology for estimating residential fuel combustion emissions on a State and county level for the whole nation.  State-level emissions comparisons were developed to show the differences between NEI reported emissions and emissions estimates developed for this project.  

The methodology developed for estimating residential fuel combustion emissions makes use of publicly available data sets.  Separate data sets were obtained for fuel consumption, and for allocating fuel to States and individual counties.  Emission factors were obtained from the US EPA.  Using the data and emission factors, emissions calculations were prepared for the following criteria pollutants:

· Carbon monoxide;

· Nitrogen oxides;

· Sulfur dioxide;

· Volatile organic compounds; and,

· Condensable and filterable particulate matter (both PM10 and PM2.5).

Emissions estimates for all States and counties in the United States were developed in spreadsheets.  Due to the size of the spreadsheets, it was not feasible to include copies in table format in this document.  Consequently, the emissions calculations have to be viewed in MS Excel.  A snapshot of the data are provided in Attachment 1 to this document.

This report documents the methodology and results of this project.  It is arranged in a sequential order, beginning with a description and explanation of the various data sources.  This is followed by a description of the methodology used to calculate emissions for residential fuel combustion.  The results of applying the methodology are discussed, and conclusions are made regarding the use and validity of the emissions estimates generated by this project.

2.0 Data Sources

2.1
U.S. Department of Energy
2.1.1
Fuel Consumption Data

The methodology that was developed to estimate residential fuel combustion for this project uses fuel consumption data from the U.S. Department of Energy’s (DOE) Energy Information Administration (EIA).  The EIA annually publishes the State Energy Data Report that includes the amount of fuel consumed by various sectors, including the residential sector.  The EIA reports residential fuel consumption for the following fuels:

· Utility gas (natural gas);

· Liquefied petroleum gas (LPG);

· Distillate fuel oil (No. 2 fuel oil);

· Kerosene; and,

· Coal.

The EIA report does not distinguish among the various types of coal that are available in the U.S.  Consequently, the EIA was contacted directly to obtain anthracite and bituminous coal consumption estimates.  Due to low production, the EIA will discontinue its reporting of anthracite coal after 1999; therefore, in the future, all coal consumption can be considered to be bituminous.

The EIA report does not contain fuel consumption estimates for Puerto Rico or the Virgin Islands.  Consequently it was not possible to calculate residential fuel combustion emissions for these areas.

2.1.2 Fuel Oil Sulfur Data

Throughout this project, a distillate fuel oil sulfur content of 0.30 percent has been assigned to all SO2 calculations.  This number was obtained from background documentation for the 1985 National Acid Precipitation Assessment Program (NAPAP).  To validate this number the Federal Energy Regulatory Commission’s FERC-423 database (http://www.eia.doe.gov/cneaf/electricity/page/ferc423.html) was downloaded from the EIA.  This database contains yearly data on multiple parameters for fuels combusted by electric utilities, including fuel costs, quality, place of origin, fuel heat input values, sulfur content, etc.

By using the FERC-423 database, it was determined that the average national distillate fuel oil sulfur content is approximately 0.24 percent.  It was consequently decided to conservatively use 0.30 percent sulfur as the default national average.  The 0.30 percent default average is a published value (NAPAP) and appears to be representative of distillate fuel oil consumed in the U.S.

2.2
U.S. Census Bureau

Fuel consumption data obtained from the EIA was State-specific, and was not broken out by county.  Therefore, a method was developed that uses 1990 U.S. Census Bureau Detailed Housing Information (http://www.census.gov/prod/cen1990/ch2/det-hou.html) data to calculate a ratio with which EIA data can be apportioned to individual counties.  2000 Census data was not used as it was not available during the development of this project.  However, once it becomes available, the 1990 data can be replaced with 2000 data.

The 1990 Census Bureau data contains information on the primary fuel combusted by houses by county.  The Detailed Housing Characteristics Report(s) provide data on the following categories of fuels:

· Utility Gas (assumed to be natural gas),
· Bottled, tank, or LP gas,
· Electricity,
· Fuel oil, kerosene, etc.,
· Coal or coke,
· Wood,
· Solar energy,
· Other fuel,
· No fuel used.
Of the fuels listed in the Census Bureau Report, only utility gas, bottled gas, fuel oil, kerosene, and coal/coke were used in this report.  The reports are broken out to provide the number of houses per county that burn each fuel type as their primary fuel. 

2.3 U.S. Geological Survey

In order to calculate State specific emissions for anthracite and bituminous coal, an effort was made to obtain sulfur and ash content data for individual coal seams.  Some of the emission factors for SO2 and particulate matter for anthracite and bituminous coal require specific sulfur and ash content data.  To this effect, the USGS’s COALQUAL database (http://energy.er.usgs.gov/coalqual.htm#submit) was obtained and queried for individual coal seams.

The COALQUAL database contains data on anthracite, bituminous, subbituminous, and lignite coal.  Queries were designed to obtain ash and sulfur content data for every State that has coal seams.  The database contains bituminous, subbituminous or lignite coal seam data for 31 States.  In addition, it contains anthracite coal data for 6 States (only 4 had sulfur and ash data).  An average coal ash and sulfur content was calculated for coal seams having numerous data points.  Only non-zero data points were used to calculate State specific averages.  Some States only reported data for subbituminous or lignite coal.  Whenever this was the case, averages for subbituminous or lignite coal were calculated and used in conjunction with bituminous coal emission factors.  As will be explained in further detail in the discussion pertaining to emission factors, there are no emission factors for lignite or subbituminous coals.

Not all States for which coal use is reported by DOE contain coal seams.  States for which anthracite coal use was reported but that contain no anthracite coal were assigned average ash and sulfur values based on coal found in Pennsylvania.  The ash content for Pennsylvania was also assigned to Virginia.  Pennsylvania has the most robust data set in the COALQUAL database from which average values could be calculated.  

Similarly, States reporting bituminous coal consumption that do not have any such coal were assigned coal values based on State proximity.  The proximity analysis was performed by selecting a neighboring State with coal seams and corresponding data.  The neighboring State’s coal data were substituted for the State that did not have any coal, but for which coal consumption was reported by the DOE.  For States that are bordered by more than one coal containing State, the State with the most conservative (those with the highest value) coal data was selected.  In addition, States that do not have any DOE-reported coal consumption were included in this analysis as placeholders.  The data will be available in the eventuality that the DOE reports coal use for these States in the future.

The results of the COALQUAL analysis are presented in Table 1.  The State coal ash and sulfur proximity analysis is presented in Table 2.

Table 1.  COALQUAL Ash and Sulfur Analysis

	State
	Ash (%)
	Sulfur (%w)
	No. of Data Points
	1999 DOE Reported Consumption 

(103 tons)
	Comments

	Anthracite Coal

	New Mexico
	16.61
	0.77
	1.00
	0.00
	

	Pennsylvania
	13.38
	0.89
	32.00
	292.80
	

	Virginia
	27.60*
	0.43
	1.00
	0.60
	

	Washington
	12.00
	0.90
	1.00
	0.00
	

	Average
	17.40
	0.75
	n/a
	n/a
	

	Bituminous Coal

	Alabama
	12.01
	2.08
	940.00
	8.05
	

	Alaska
	8.44
	0.31
	32.00
	193.55
	

	Arizona
	7.45
	0.47
	11.00
	0.00
	Subbituminous Coal

	Arkansas
	5.43
	1.20
	26.00
	0.00
	

	Colorado
	8.39
	0.61
	290.00
	35.70
	

	Georgia
	9.37
	1.28
	37.00
	5.95
	

	Idaho
	11.53
	0.31
	1.00
	19.25
	Subbituminous Coal

	Illinois
	10.63
	3.48
	16.00
	63.35
	

	Indiana
	7.50
	2.49
	157.00
	118.30
	

	Iowa
	12.41
	4.64
	118.00
	136.15
	

	Kansas
	14.37
	5.83
	30.00
	2.45
	

	Kentucky
	9.56
	1.93
	905.00
	140.35
	

	Maryland
	11.22
	1.67
	59.00
	15.40
	

	Michigan
	3.37
	1.20
	3.00
	6.65
	

	Mississippi
	9.79
	1.24
	8.00
	0.00
	Lignite Coal

	Missouri
	14.11
	4.96
	91.00
	78.05
	

	Montana
	6.39
	0.60
	262.00
	1.05
	Subbituminous Coal

	Nebraska
	14.05
	2.43
	6.00
	0.00
	

	Nevada
	9.60
	2.30
	1.00
	0.00
	

	New Mexico
	15.34
	0.75
	29.00
	2.10
	

	North Dakota
	8.47
	0.97
	193.00
	44.80
	Lignite Coal

	Ohio
	11.84
	3.45
	660.00
	75.25
	

	Oklahoma
	10.59
	3.08
	46.00
	0.70
	

	Pennsylvania
	11.96
	2.42
	759.00
	70.70
	

	Tennessee
	7.67
	1.62
	58.00
	34.30
	

	Texas
	12.52
	1.14
	47.00
	2.80
	Lignite Coal

	Utah
	10.31
	0.80
	151.00
	39.90
	

	Virginia
	8.47
	1.19
	451.00
	43.05
	

	Washington
	23.69
	0.50
	7.00
	5.95
	

	West Virginia
	9.03
	1.25
	568.00
	58.80
	

	Wyoming
	9.91
	0.87
	45.00
	36.40
	

	Average
	10.50
	1.84
	n/a
	n/a
	


* Using this ash content created a discrepancy between the emission factors for PM10-FIL (which is not ash dependent) and PM25-FIL (which is ash dependent); therefore the value for Pennsylvania was used for Virginia.

Table 2.  Bituminous Coal Sulfur and Ash Proximity Analysis

	State
	Ash (%)
	Sulfur (%)
	1999 Consumption Data by DOE (103 tons)
	State Proximity

	California
	7.45
	0.47
	9.80
	AZ data

	Connecticut
	11.96
	2.42
	0.00
	PA data

	Delaware
	11.22
	1.67
	0.00
	MD data

	Washington DC
	11.22
	1.67
	2.10
	MD data

	Florida
	9.37
	1.28
	2.10
	GA data

	Maine
	11.96
	2.42
	9.45
	PA data

	Massachusetts
	11.96
	2.42
	9.45
	PA data

	Minnesota
	8.47
	0.97
	5.25
	ND data

	New Hampshire
	11.96
	2.42
	0.00
	PA data

	New Jersey
	11.96
	2.42
	0.00
	PA data

	New York
	11.96
	2.42
	47.25
	PA data

	North Carolina
	7.67
	1.62
	52.50
	TN data

	Oregon
	23.69
	0.50
	0.00
	WA data

	Rhode Island
	11.96
	2.42
	0.00
	PA data

	South Carolina
	9.37
	1.28
	82.95
	GA data

	South Dakota
	8.47
	0.97
	0.35
	ND data

	Vermont
	11.96
	2.42
	0.00
	PA data

	Wisconsin
	3.37
	1.20
	54.95
	MI data


2.4 National Emission Inventory

A copy of the draft area source 1999 version 2 National Emission Inventory (NEI) was obtained from the EPA.  This version was used for State emissions comparisons, and was the most current version of the 1999 NEI available at the time that this methodology was developed.  SCC-specific data queries were developed to obtain data regarding State level residential fuel combustion estimates. 

2.5
Source Classification Codes

2.5.1 Residential Area Source Fuel Combustion SCCs

A listing of applicable Source Classification Codes (SCC) was obtained from the EPA.  The residential fuel combustion SCCs used in this analysis are presented in Table 3.  The draft 1999 NEI was queried for these SCCs to obtain State-reported emissions data.

Table 3.  SCCs used for Residential Fuel Combustion

	SCC
	Fuel
	Description

	2104001000
	Anthracite Coal
	All Combustor Types

	2104002000
	Bituminous/Subbituminous Coal
	All Combustor Types

	2104004000
	Distillate Oil
	All Combustor Types

	2104005000
	Residual Oil
	All Combustor Types

	2104006000
	Natural Gas
	All Combustor Types

	2104006010
	Natural Gas
	Residential Furnaces

	2104007000
	Liquefied Petroleum Gas
	All Combustor Types

	2104011000
	Kerosene
	Total: All Heater Types


2.5.2 SCCs Starting with 2199

The draft 1999 area source NEI was found to contain emissions that were reported using an SCC code beginning with 2199.  According to the EPA’s master list of SCC codes, SCCs beginning with 2199 represent “Total Area Source Fuel Combustion.”  Based on the SCC6 and SCC8 descriptions, it was possible to determine the fuel type as well as the combustion device type, and these are presented in section 4.3 of this report.

2.6
FIPS Codes

The FIPS codes used in the emissions estimation spreadsheets were obtained from the EPA’s Emission Factor and Inventory Group (EFIG).  US Census Bureau housing data were matched to the applicable State and county FIPS codes.  In some instances it was necessary to reapportion 1990 US Census Bureau data to match EFIG’s FIPS master list.  For example, the 1990 US Census Bureau includes Yellowstone National Park, but the EFIG FIPS master list does not.  The Census Bureau listed 24 houses in Yellowstone National Park that burned LPG as their primary fuel.  These 24 houses were reapportioned in the following manner: 12 houses were assigned to Yellowstone County, and 12 houses were assigned to Teton County.  It was also necessary to reapportion two boroughs in Alaska.

2.7
Emission Factors

An extensive search and review was conducted to identify emission factors for the fuels and pollutants of concern to this project.  The principal source of emission factors was the EPA’s Compilation of Stationary Source Emission Factors, commonly referred to as AP-42.  Wherever possible, the most recent release(s) of AP-42 were used.  In many cases, residential-specific emission factors were not available for selected fuel types or heating unit size ranges.  Emission factors were then selected based on the heating unit size and firing configuration that most closely matched residential heating units.  When residential-specific emission factors were not available, commercial/institutional factors were selected.  Commercial/institutional emission factors for heating units were selected (in the absence of residential specific factors) because these units are assumed to be the most similar to residential heating units.  Heating unit size ranges were obtained from an earlier version of AP-42, Section 1.4 (1996).  This section distinguishes among heating unit/boiler sizes in the following manner:

· Utility/Large Industrial Boilers: >100 MMBtu

· Small Industrial Boilers:  10 - 100 MMBtu

· Commercial Boilers:  0.3 - <10 MMBtu

· Residential Furnaces:  <0.3 MMBtu. 

Information is provided in the fuel specific emission factor tables regarding the publication date of the AP-42 section from which the factor was obtained.

2.7.1
Natural Gas

Emission factors for residential natural gas combustion were obtained from AP-42, Section 1.4 (Natural Gas Combustion, 1998 version).  Table 4 presents the selected emission factors for natural gas combustion.

Table 4.  Emission Factors for Residential Natural Gas Combustion

	Pollutant
	Emission Factor (lb/106 ft3)
	AP-42 Table
	Publication Date

	CO
	40
	1.4-1
	07/98

	NOx
	94
	1.4-1
	07/98

	SO2
	0.6
	1.4-2
	07/98

	VOC
	5.5
	1.4-2
	07/98

	PM10 (Filterable)
	1.9
	1.4-2
	07/98

	PM2.5 (Filterable)
	1.9
	1.4-2
	07/98

	PM Condensable
	5.7
	1.4-2
	07/98



All emission factors are based on natural gas having a heat content of 1,020 Btu/ft3.  The CO and NOx emission factors are specific for uncontrolled residential furnaces.  The SO2 and VOC emission factors are applicable to all units burning natural gas.  The SO2 emission factor assumes that the sulfur content of natural gas is 2,000 grains/106ft3.  The filterable PM10 and PM2.5 emission factors are identical as all PM (from natural gas combustion) is assumed to be less than 1.0 micrometers in diameter.

2.7.2
Liquefied Petroleum Gas (LPG)

LPG emissions are considered to be similar to natural gas.  Most of the emission factors were obtained from Section 1.5 in AP-42 (Liquefied Petroleum Gas Combustion, 1996 version). PM10, PM2.5 (condensable and filterable) and VOC emission factors are the same as those for natural gas; NOx emissions are approximately 50 percent higher than those for natural gas.  The SO2 emission factor is 0.10(S) lb/103 gallon of fuel combusted.  Based on prior discussions with EPA, a national sulfur fuel content for LPG of 0.54 grains/100 ft3 was assigned.  Table 5 presents the selected emission factors for residential LPG combustion.

Table 5.  Emission Factors for Residential LPG Combustion

	Pollutant
	Emission Factor (lb/103 gallons)
	AP-42 Table
	Publication Date

	CO
	3.2
	1.5-1
	10/96

	NOx
	13.0
	1.4-2
	07/98

	SO2
	0.10
	1.5-1
	10/96

	VOC
	0.5
	1.5-1
	10/96

	PM10 (Filterable)
	0.17
	1.4-2
	07/98

	PM2.5 (Filterable)
	0.17
	1.4-2
	07/98

	PM2.5 Condensable
	0.51
	1.4-2
	07/98


Note:  Emission factors have been converted from lb/106ft3 to lb/103 gallons.

Whenever natural gas emission factors were used it was necessary to convert them from lb/ft3106 to lb/103 gallons.

2.7.3
Distillate (No. 2) Fuel Oil

Distillate fuel oil emission factors were obtained from Section 1.3 of AP-42 (Fuel Oil Combustion, 1998 version).  The emission factors are based on No. 2 fuel oil with a heating value of 140,000 Btu/gal.  A sulfur content value of 0.30%w was assigned on a national basis for fuel oil as explained in section 2.1.2 of this report.  This was determined to be a conservative value for distillate fuel sulfur contents.  The emission factors selected for residential distillate fuel oil combustion are presented in Table 6.

Table 6.  Emission Factors for Residential Distillate Fuel Oil Combustion

	Pollutant
	Emission Factor (lb/103 gallons)
	AP-42 Table
	Publication Date

	CO
	5.0
	1.3-1
	09/98

	NOx
	18.0
	1.3-1
	09/98

	SO2
	42.6
	1.3-1
	09/98

	VOC as NMTOC
	0.7
	1.3-3
	09/98

	PM10 (Filterable)
	1.08
	1.3-7
	09/98

	PM2.5 (Filterable)
	0.83
	1.3-7
	09/98

	PM Condensable
	1.3
	1.3-2
	09/98


The CO, NOX and SO2 emission factors are specific to residential furnaces.  All condensable particulate matter from distillate fuel oil combustion is considered to be less than 1.0 micrometers in diameter; therefore, PM10 and PM condensable emission factors are identical.  The emission factors for filterable PM10 and PM2.5 are specific to commercial/institutional boilers having a design capacity of less than 10 million Btu/hr.  Based on capacity, this was determined to be the boiler size range most similar to those that may be found in residential settings.

2.7.4
Kerosene

AP-42 does not contain kerosene-specific emission factors.  Therefore, distillate fuel oil factors were multiplied by the ratio of kerosene and distillate fuel oil heat contents (135,000 / 140,000).  In addition, the same assumption regarding fuel oil sulfur contents was used (0.30%w).  Table 7 contains the emission factors for residential kerosene combustion, which are approximately 4 percent lower than the emission factors for distillate fuel oil combustion.

Table 7.  Emission Factors for Residential Kerosene Combustion

	Pollutant
	Emission Factor (lb/103 gallons)
	AP-42 Table
	Publication Date

	CO
	4.8
	1.3-1
	09/98

	NOx
	17.4
	1.3-1
	09/98

	SOx
	41.1
	1.3-1
	09/98

	VOC
	0.7
	1.3-3
	09/98

	PM10 (Filterable)
	0.4
	1.3-1
	09/98

	PM2.5 (Filterable)
	0.83
	1.3-7
	09/98

	PM Condensable
	1.3
	1.3-2
	09/98


2.7.5
Anthracite Coal

Anthracite coal emission factors were obtained from Section 1.2 of AP-42 (Anthracite Coal Combustion, 1996 version).  The SO2 emission factor is dependent upon the sulfur content of coal.  The particulate matter emission factor is dependent upon the ash content of the coal.  The method used for determining State-specific coal sulfur and ash content is described in Section 2.3 of this report.  

The SO2 and NOx emission factors are for residential space heaters.  The PM10 filterable emission factor was selected because it is for hand-fired units.  It is assumed that most residential heating units are hand-fired and do not use more complicated firing mechanisms.  The PM condensable emission factor is identical for both PM2.5 and PM10, as all condensable emissions are assumed to be less than 1.0 micrometers in diameter.  The filterable PM2.5 emission factor is for uncontrolled commercial/institutional dry bottom boilers firing pulverized anthracite coal.  This factor was selected because it is the only anthracite coal specific PM2.5 emission factor available in AP-42.

A conservative emission factor for CO was selected because AP-42 states that emissions from improperly operated or maintained coal-burning units may be “one or two orders of magnitude higher” than the listed factors.  We assumed that many residential coal-burning units would be improperly operated or maintained.  In addition, a 1986 version of AP-42 states emission factors are interchangeable, “based on the similarity of anthracite and bituminous coal.”  The NEI was also queried to ascertain which emission factors were being used to estimate CO emissions from anthracite coal burning boilers.  The factor listed in Table 8 for CO was found in the NEI to be used for both coal types, further bolstering the argument for using this factor for estimating CO emissions from both types of coal.

Table 8.  Emission Factors for Residential Anthracite Coal Combustion

	Pollutant
	Emission Factor (lb/ton)
	AP-42 Table
	Publication Date

	CO
	275
	1.1-3
	09/98

	NOx
	3.0
	1.2-1
	10/96

	SOx
	39S
	1.2-1
	10/96

	VOC
	10
	1.1-19
	09/98

	PM10 (Filterable)
	10.0
	1.2-3
	10/96

	PM2.5 (Filterable)
	0.6A
	1.2-4
	10/96

	PM Condensable
	0.08A
	1.2-3
	10/96


2.7.6
Bituminous Coal

Emission factors for bituminous coal combustion are from Section 1.1 of 
AP-42 (Bituminous Coal Combustion, 1998 version).  AP-42 does not contain any residential-specific emission factors for bituminous coal combustion.  Therefore, emission factors were selected based on boiler firing configuration and size.  The SO2 emission factor selected is for commercial/institutional hand-fed units, and therefore potentially similar to residential units.  The CO emission factor selected was chosen for hand-fed units and it provides a conservative emission estimate.  The emission factor used for VOC is for commercial/institutional hand-fed units and based on total non-methane organic compounds (TNMOC).  The filterable PM10 emission factor chosen is for hand-fed commercial/institutional units.  The filterable PM2.5 and condensable PM emission factor are for uncontrolled commercial/institutional underfeed stoker boilers.  AP-42 states that in the absence of data for hand-fed units, the underfeed stoker emission factor can be used.  In addition, it is the only factor for uncontrolled coal combustion.

Table 9.  Emission Factors for Residential Bituminous Coal Combustion

	Pollutant
	Emission Factor (lb/ton)
	AP-42 Table
	Publication Date

	CO
	275
	1.1-3
	09/98

	NOx
	9.1
	1.1-3
	09/98

	SOx
	31S
	1.1-3
	09/98

	VOC
	10
	1.1-19
	09/98

	PM10 (Filterable)
	6.2
	1.1-4
	09/98

	PM2.5 (Filterable)
	3.8
	1.1-10
	09/98

	PM Condensable
	0.04
	1.1-5
	09/98


3.0 Methodology

Spreadsheets were developed in Microsoft( Excel to calculate emissions from residential fuel combustion at the State and county levels.  Six fuel-specific spreadsheets were developed to estimate emissions at the State level.  Six additional fuel-specific spreadsheets estimate emissions at the county level.  The county spreadsheets are linked to the State spreadsheet so that updates to fuel consumption and emission factors can be performed at the State level only and will automatically roll down to the county level.

3.1
State Level Emissions Calculations


The State level spreadsheets use DOE fuel consumption figures to calculate emissions.  The spreadsheets use the emission factors presented in the previous sections.  In addition, NEI State totals have been inserted in columns next to the calculated values to allow for easy data comparisons.  The spreadsheets have been sorted by decreasing order of carbon monoxide emissions.  The EIIP and NEI State emission estimates have also been totaled to enable easier data comparisons.

3.2
County Level Emissions Calculations
The county specific spreadsheets are similar to those developed for the States.  The county spreadsheets have links to the State spreadsheets for emission factors and fuel consumption.  Therefore, any updates to fuel consumption or emission factors need only be performed to the State spreadsheets.

The county spreadsheets integrate the US Census Bureau data for allocating fuel consumption to the county level.  The spreadsheets use the number of houses burning a particular fuel reported by county to calculate a ratio of the number of houses per county burning a specific fuel type to the number of houses in State burning fuel x.  The total fuel consumed by a State is then multiplied by the county ratio to yield the county consumption.  The county consumption figure is then multiplied by the emission factor to calculate emissions for that county.  Included, as the sixth column, is the percent of the total fuel consumption that is allocated to each county.

The US Census Bureau only reports the number of houses per county burning “primary fuels.”  In the case of coal, it does not distinguish among the various grades of coal.  The Census Bureau merely reports the number of houses per county burning coal as their primary fuel.  Therefore, it was necessary to assign the same Census data to both anthracite and bituminous coal.  A similar situation was encountered with distillate fuel oil and kerosene consumption.  In the case of coal, DOE made anthracite and bituminous coal consumption estimates available.  In the case of distillate fuel oil and kerosene, the DOE provided separate estimates that were apportioned using the same Census Bureau data.

3.3
QA/QC of Emissions Calculation Worksheets

The State and county worksheets were imported into an MS FoxPro database to facilitate a thorough QA/QC check of the worksheets.  A QA/QC routine was developed that checked the county totals against the State totals.  Corrections to the worksheets were made whenever it was determined that State and county totals were not consistent.  

4.0
Results

4.1
State Level Emissions Calculations

Within the Excel file that contains the emissions calculation spreadsheet, the first six worksheets contain emissions totals by fuel type and State.  When reviewing the fuel specific emissions totals, it is apparent that the largest discrepancies exist among the EIIP and NEI NOx totals.  For example, for natural gas, using the EIIP method, the NOx totals are 140,024 tons lower than those reported in the NEI.  This trend is also observed for LPG, and distillate fuel oil.  Other emissions totals are more consistent.  For example, there is only a 342-ton difference in the SO2 emissions totals for all States for natural gas combustion.

4.2
County Level Emission Calculations

The final six worksheets in the emissions calculation spreadsheet contain county level results.  These were not compared with NEI reported values.  When summed, the county emissions are consistent with the State totals for all pollutants.  As it was necessary to use the same Census Bureau data for coal(s), distillate fuel oil, and kerosene, some of the worksheets provide information on houses burning a particular fuel but show no fuel consumption.  This will occur when, for example, a State has DOE-reported distillate fuel consumption but no kerosene consumption.  In this case, the Census Bureau will have provided aggregated information on the number of houses burning either kerosene or distillate fuel oil.

4.3
SCC 2199 Analysis

It was determined that the NEI contains emissions data for five States using the 2199 SCC.  An analysis was conducted to determine the origin of the emissions data.  By doing this, it was found that the only State that submitted data using these SCC codes was California.  The other States (listed in Table 11) had flagged data that indicated that the EPA had inserted it into the NEI.

Table 10.  States Containing Emissions Data in the Draft 1999 NEI
	SCC
	Fuel Type
	Combustion Device Type
	CA
	FL
	MD
	MI
	PA

	2199001000
	Anthracite Coal
	All Boiler Types
	x
	
	
	
	

	2199004000
	Distillate Oil
	Boilers and IC Engines
	x
	x
	x
	
	

	2199004002
	Distillate Oil
	All Boilers Types
	x
	
	
	
	

	2199005000
	Residual Oil
	All Boiler Types
	
	x
	x
	
	

	2199006000
	Natural Gas
	Boilers and IC Engines
	
	x
	x
	
	x

	2199007000
	LPG
	All Boiler Types
	
	x
	x
	
	

	2199011000
	Kerosene
	All Heater Types
	x
	x
	
	x
	


Note:  Only California submitted emissions data using SCC beginning with 2199.


The State of California reports data to the NEI using two SCC codes beginning with 2199: 2199001000 (Resource Recovery, Unspecified Fuel) and 2199004000 (Manufacturing and Industrial, IC Reciprocating Engines, Unspecified Fuel).  These code definitions do not match with the official EPA SCC master list.  California has developed its own system, called the Emission Inventory Criteria (EIC), and has prepared a crosswalk of EIC – SCC codes.

A total of 66,457 tpy of emissions were reported to the NEI using SCC codes with the 2199 prefix.  Table 11 provides a breakdown of the pollutants and their associated emissions as reported in the draft 1999 NEI.

Table 11.  Emissions Reported Using SCC 2199 in the draft 1999 NEI (v2)

	State
	Pollutant (tpy)

	
	CO
	NOx
	PM10 Fil
	PM25 Fil
	SO2
	VOC
	Total

	California
	4,839.98
	17,081.47
	1,393.64
	171.05
	1,210.38
	1,351.26
	26,048

	Florida
	654.11
	5,780.73
	na
	na
	na
	153.30
	6,588

	Maryland
	2,981.67
	11,349.46
	na
	na
	na
	427.84
	14,759

	Michigan
	1,330.54
	44.49
	na
	na
	na
	50.58
	1,426

	Pennsylvania
	2,759.91
	13,847.56
	na
	na
	na
	1,028.64
	17,636

	Totals
	12,566
	48,104
	1,394
	171
	1,210
	3,012
	66,457


na – not available

Except for California, it is not known what emissions were reported using the SCCs with the 2199 prefix.  It is possible that residential fuel combustion emissions are reported using these SCC codes.  Using the emissions estimates developed for this project will reduce the uncertainty of the emissions reported using SCC 2199s in the 1999 NEI.

5.0 Conclusion

It has been determined that methods for estimating and reporting residential fuel combustion emissions to the NEI are inconsistent among States due to discrepancies in the emission factors and reported emissions.  This is based on the fact that States report inconsistent emission factors and emissions to the 1999 NEI.  It has also been determined that the NEI contains substantial area source emissions that are reported using SCC 2199.  Therefore, there is an identifiable need for the development of a consistent methodology for estimating area source residential fuel combustion emissions.

The methodology developed for this project and described in this report enables a simple and consistent approach to calculating emissions from residential fuel combustion.  In addition, the spreadsheets that have been developed are easy to maintain and update.  For example, it should be very simple to replace the 1990 Census Housing Data with the new 2000 Census data once it becomes available.  Similarly, it should be very easy and straightforward to replace the DOE consumption estimates with more current data.  The worksheets within the spreadsheet can also be modified to calculate HAP emissions.

The emissions calculations and corresponding results are more consistent than those reported to the NEI by individual States.  By substituting the State reported NEI emissions with those developed by this project, a more robust and consistent data set will be made available via the NEI.  Therefore, EPA proposes to replace existing State-reported residential fuel combustion emission estimates with those developed using the methodology described in this project.

PAGE  
10

