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Project GoalsProject Goals

•• To develop an innovative and consistent approach to To develop an innovative and consistent approach to 
estimating emissions from residential fuel combustion estimating emissions from residential fuel combustion 
(RFC)(RFC)
–– Approach had to rely on publiclyApproach had to rely on publicly--available data available data 

sourcessources
•• To develop a list of fuelTo develop a list of fuel--specific emission factors specific emission factors 

suitable for estimating emissions from RFCsuitable for estimating emissions from RFC
•• To develop a national emission inventory with countyTo develop a national emission inventory with county--

level resolutionlevel resolution
•• To compare emissions to the draft 1999 NEI, version 2To compare emissions to the draft 1999 NEI, version 2
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Project GoalsProject Goals

•• To estimate emissions from the following To estimate emissions from the following 
fuel typesfuel types
–– Natural gas,Natural gas,

–– Liquefied propane gas,Liquefied propane gas,

–– No. 2 fuel oil (distillate fuel oil),No. 2 fuel oil (distillate fuel oil),

–– Kerosene,Kerosene,

–– Anthracite coal, and,Anthracite coal, and,

–– Bituminous coalBituminous coal
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Project GoalsProject Goals

•• Emissions were estimated for the following Emissions were estimated for the following 
pollutantspollutants
–– Carbon Monoxide,Carbon Monoxide,

–– Nitrogen oxides,Nitrogen oxides,

–– Sulfur oxides,Sulfur oxides,

–– Volatile organic compounds,Volatile organic compounds,

–– Filterable PM 10 and PM2.5,Filterable PM 10 and PM2.5,

–– Condensable PMCondensable PM
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Data SourcesData Sources

•• Department of Energy’s Energy Information Department of Energy’s Energy Information 
AdministrationAdministration
–– 1999 Fuel usage on the State level1999 Fuel usage on the State level

•• Census Bureau’s 1990 Detailed Housing Census Bureau’s 1990 Detailed Housing 
CharacteristicsCharacteristics
–– Number of houses per county burning a particular Number of houses per county burning a particular 

fuel typefuel type

•• US EPAUS EPA
–– Emission factors from APEmission factors from AP--4242
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Data SourcesData Sources

•• USGS COALQUAL DatabaseUSGS COALQUAL Database
–– Was accessed to obtain StateWas accessed to obtain State--specific sulfur content for specific sulfur content for 

anthracite and bituminous coalanthracite and bituminous coal

•• Federal Energy Regulatory Commission (FERC) Federal Energy Regulatory Commission (FERC) 
423 Database423 Database
–– Was accessed to obtain StateWas accessed to obtain State--specific fuel oil sulfur contentsspecific fuel oil sulfur contents

•• National Acid Precipitation Assessment ProgramNational Acid Precipitation Assessment Program
–– Background documentation accessed for StateBackground documentation accessed for State--specific fuel specific fuel 

oil sulfur contentsoil sulfur contents
–– Found that FERC and NAPAP had similar sulfur content Found that FERC and NAPAP had similar sulfur content 

valuesvalues
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MethodologyMethodology
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MethodologyMethodology

•• Spreadsheets were created in MS ExcelSpreadsheets were created in MS Excel
–– Two sets of worksheets were developedTwo sets of worksheets were developed

•• One set of fuelOne set of fuel--specific worksheets was developed for specific worksheets was developed for 
StateState--level emission estimateslevel emission estimates

•• One set of fuelOne set of fuel--specific worksheets was developed for specific worksheets was developed for 
CountyCounty--level emission estimateslevel emission estimates

–– County level emission estimate worksheets were County level emission estimate worksheets were 
linked to Statelinked to State--specific worksheets specific worksheets 

•• To obtain emission factorsTo obtain emission factors
•• To obtain fuel throughput data for the StateTo obtain fuel throughput data for the State
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MethodologyMethodology

•• Fuel consumption was apportioned from the Fuel consumption was apportioned from the 
State level to County level byState level to County level by
–– Dividing the number of houses burning a fuel type Dividing the number of houses burning a fuel type 

by the total number of houses burning a fuel type in by the total number of houses burning a fuel type in 
the Statethe State

–– Ex.  43 houses burning Coal in County A / 5,200 Ex.  43 houses burning Coal in County A / 5,200 
houses burning Coal in Statehouses burning Coal in State

–– Fuel throughput values were multiplied by applicable Fuel throughput values were multiplied by applicable 
APAP--42 emission factor42 emission factor
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Emission Factors for Natural GasEmission Factors for Natural Gas

July 1998July 19981.41.4--225.75.7PM PM CondensibleCondensible

July 1998July 19981.41.4--221.91.9PM 2.5 FilterablePM 2.5 Filterable

July 1998July 19981.41.4--221.91.9PM 10 FilterablePM 10 Filterable

July 1998July 19981.41.4--225.55.5VOCVOC

July 1998July 19981.41.4--220.60.6SOxSOx

July 1998July 19981.41.4--119494NOxNOx

July 1998July 19981.41.4--114040COCO

Publication DatePublication DateAPAP--42 Table42 TableEmission Factor Emission Factor 
(lb/10(lb/1066 ftft33))

PollutantPollutant



11

Emission Factors for LPGEmission Factors for LPG

July 1998July 19981.41.4--220.510.51PM PM CondensibleCondensible

July 1998July 19981.41.4--220.170.17PM 2.5 FilterablePM 2.5 Filterable

July 1998July 19981.41.4--220.170.17PM 10 FilterablePM 10 Filterable

October 1996October 19961.51.5--110.50.5VOCVOC

October 1996October 19961.51.5--110.100.10SOxSOx

July 1998July 19981.41.4--2213.013.0NOxNOx

October 1996October 19961.51.5--113.23.2COCO

Publication DatePublication DateAPAP--42 Table42 TableEmission Factor Emission Factor 
(lb/10(lb/1033 gal)gal)

PollutantPollutant
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Emission Factors for Distillate Fuel Emission Factors for Distillate Fuel 
OilOil

PM PM CondensibleCondensible

PM 2.5 FilterablePM 2.5 Filterable

PM 10 FilterablePM 10 Filterable

VOCVOC

SOxSOx

NOxNOx

COCO

PollutantPollutant

1.31.3

0.830.83

1.081.08

0.70.7

42.642.6

18.018.0

5.05.0

Emission Factor Emission Factor 
(lb/10(lb/1033 gal)gal)

1.31.3--22

1.31.3--77

1.31.3--77

1.31.3--33

1.31.3--11

1.31.3--11

1.31.3--11

APAP--42 Table42 Table

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

Publication DatePublication Date
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Emission Factors for KeroseneEmission Factors for Kerosene

PM PM CondensibleCondensible

PM 2.5 FilterablePM 2.5 Filterable

PM 10 FilterablePM 10 Filterable

VOCVOC

SOxSOx

NOxNOx

COCO

PollutantPollutant

1.31.3

0.830.83

1.081.08

0.70.7

41.141.1

17.417.4

4.84.8

Emission Factor Emission Factor 
(lb/10(lb/1033 gal)gal)

1.31.3--22

1.31.3--77

1.31.3--77

1.31.3--33

1.31.3--11

1.31.3--11

1.31.3--11

APAP--42 Table42 Table

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

Publication DatePublication Date
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Emission Factors for Anthracite CoalEmission Factors for Anthracite Coal

PM PM CondensibleCondensible

PM 2.5 FilterablePM 2.5 Filterable

PM 10 FilterablePM 10 Filterable

VOCVOC

SOxSOx

NOxNOx

COCO

PollutantPollutant

0.08A0.08A

0.6A0.6A

10.010.0

1010

39S39S

3.03.0

275275

Emission Factor Emission Factor 
(lb/ton)(lb/ton)

1.21.2--33

1.21.2--44

1.21.2--33

1.11.1--1919

1.21.2--11

1.21.2--11

1.11.1--33

APAP--42 Table42 Table

October 1996October 1996

October 1996October 1996

October 1996October 1996

September 1998September 1998

October 1996October 1996

October 1996October 1996

September 1998September 1998

Publication DatePublication Date

A = Ash, S = Sulfur Content
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Emission Factors for Bituminous Emission Factors for Bituminous 
CoalCoal

PM PM CondensibleCondensible

PM 2.5 FilterablePM 2.5 Filterable

PM 10 FilterablePM 10 Filterable

VOCVOC

SOxSOx

NOxNOx

COCO

PollutantPollutant

0.040.04

3.83.8

6.26.2

1010

31S31S

9.19.1

275275

Emission Factor Emission Factor 
(lb/ton)(lb/ton)

1.11.1--55

1.11.1--1010

1.11.1--44

1.11.1--1919

1.11.1--33

1.11.1--33

1.11.1--33

APAP--42 Table42 Table

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

September 1998September 1998

Publication DatePublication Date

S = Sulfur Content
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Sample Excel WorksheetSample Excel Worksheet
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ResultsResults

•• NEI AnalysisNEI Analysis
–– NEI was analyzed for RFC emissions dataNEI was analyzed for RFC emissions data

–– NEI data was compared to emission estimates NEI data was compared to emission estimates 
developed in this projectdeveloped in this project

•• The following figures provide data comparisons The following figures provide data comparisons 
by fuel typeby fuel type
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Comparing NEI to Project DataComparing NEI to Project Data
Natural GasNatural Gas--Sum of StatesSum of States
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Comparing NEI to Project DataComparing NEI to Project Data
LPGLPG--Sum of StatesSum of States
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Comparing NEI to Project DataComparing NEI to Project Data
Distillate OilDistillate Oil--Sum of StatesSum of States

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

180,000

EIIP NEI

CO

NOx

SOx

VOC

PM 10 Filterable

PM 2.5 Filterable

PM Condensible

Units are tons per year



21

Comparing NEI to Project DataComparing NEI to Project Data
KeroseneKerosene--Sum of StatesSum of States
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Comparing NEI to Project DataComparing NEI to Project Data
Anthracite CoalAnthracite Coal--Sum of StatesSum of States
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Comparing NEI to Project DataComparing NEI to Project Data
Bituminous CoalBituminous Coal--Sum of StatesSum of States
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ConclusionsConclusions

•• Emissions data for RFC in the NEI v. 2 are Emissions data for RFC in the NEI v. 2 are 
inconsistentinconsistent

•• Methodology developed for this project ensures that Methodology developed for this project ensures that 
consistent emissions estimates are prepared for RFCconsistent emissions estimates are prepared for RFC
–– Publicly available data sources ensures Publicly available data sources ensures replicabilityreplicability

•• Methodology and Excel spreadsheets ensure that Methodology and Excel spreadsheets ensure that 
updates are easy to performupdates are easy to perform
–– Census data can be easily updatedCensus data can be easily updated
–– DOE data can be easily updatedDOE data can be easily updated
–– Emission factors can be easily updatedEmission factors can be easily updated
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For More InformationFor More Information
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