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Project Goals

To develop an innovative and consistent approach to
estimating emissions from residential fuel combustion

(RFC)
— Approach had to rely on publicly-available data

SOUICcES

To develop a list of fuel-specific emission factors
suitable for estimating emissions from REFC

To develop a national emission inventory with county-
level tesolution

To compare emissions to the draft 1999 NEIL version 2



Project Goals

* To estimate emissions from the following
fuel types
— Natural gas,
— Liquefied propane gas,
— No. 2 fuel oil (distillate fuel oil),
— Kerosene,
— Anthracite coal, and,

— Bituminous coal



Project Goals

* Emissions wete estimated for the following
pollutants

— Carbon Monoxide,
— Nitrogen oxides,
— Sulfur oxides,

— Volatile organic compounds,
— Hilterable PM 10 and PM2.5,

— Condensable PM



Data Sources

* Department of Energy’s Energy Information
Administration

— 1999 Fuel usage on the State level

* Census Bureau’s 1990 Detailed Housing
Characteristics

— Number of houses per county burning a particular
fuel type

* US EPA

— Emission factors from AP-42



Data Sources

« USGS COALQUAL Database

— Was accessed to obtain State-specific sulfur content for
anthracite and bituminous coal

* Federal Energy Regulatory Commission (FERC)
423 Database

— Was accessed to obtain State-specific fuel oil sulfur contents

* National Acid Precipitation Assessment Program

— Backeground documentation accessed for State-specific fuel
oil sulfur contents

— Found that FERC and NAPAP had similar sulfur content

values
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Methodology

* Spreadsheets were created in MS Excel

— Two sets of worksheets were developed

* One set of fuel-specific worksheets was developed for
State-level emission estimates

* One set of fuel-specitic worksheets was developed for
County-level emission estimates

— County level emission estimate worksheets were
linked to State-specific worksheets
* T'o obtain emission factors
* To obtain fuel throughput data for the State



Methodology

* Fuel consumption was apportioned from the
State level to County level by
— Dividing the number of houses burning a fuel type

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

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

— Fuel throughput values were multiplied by applicable
AP-42 emission factor



Emission Factors for Natural Gas

Pollutant Emission Factor AP-42 Table Publication Date
(Ib/10° ft3)

(0{0) 40 1.4-1 July 1998

IN(0)¢ 94 1.4-1 July 1998

SOx 0.6 1.4-2 July 1998

VOC 5.5 1.4-2 July 1998

PM 10 Filterable 1.9 1.4-2 July 1998
PM 2.5 Filterable 1.9 1.4-2 July 1998
PM Condensible 5.7 1.4-2 July 1998
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Emission Factors for LPG

Pollutant Emission Factor AP-42 Table Publication Date
(Ib/10? gal)

Cco 3.2 1.5-1 October 1996
NOx 13.0 1.4-2 July 1998

SOx 0.10 1.5-1 October 1996

VOC 0.5 1.5-1 October 1996
PM 10 Filterable 0.17 1.4-2 July 1998
PM 2.5 Filterable 0.17 1.4-2 July 1998
PM Condensible 0.51 1.4-2 July 1998
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Emission Factors for Distillate Fuel

Oil

Pollutant Emission Factor AP-42 Table Publication Date
(Ib/10? gal)

CcoO 5.0 1.3-1 September 1998

IN[0)¢ 18.0 1.3-1 September 1998

SOx 42.6 1.3-1 September 1998

VOC 0.7 1.3-3 September 1998

PM 10 Filterable 1.08 1.3-7 September 1998
PM 2.5 Filterable 0.83 1.3-7 September 1998
PM Condensible 1.3 1.3-2 September 1998
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Emission Factors for Kerosene

Pollutant Emission Factor AP-42 Table Publication Date
(Ib/10? gal)

CO 4.8 1.3-1 September 1998

NOx 17.4 1.3-1 September 1998

SOx Z | 1.3-1 September 1998

VOC 0.7 1.3-3 September 1998

PM 10 Filterable 1.08 1.3-7 September 1998
PM 2.5 Filterable 0.83 1.3-7 September 1998
PM Condensible 1.3 1.3-2 September 1998

13




Emission Factors for Anthracite Coal

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

CcoO 275 1.1-3 September 1998
NOx 3.0 1.2-1 October 1996
SOx 39S 1.2-1 October 1996

VOC 10 1.1-19 September 1998
PM 10 Filterable 10.0 1.2-3 October 1996
PM 2.5 Filterable 0.6A 1.2-4 October 1996
PM Condensible 0.08A 1.2-3 October 1996

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

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

CcoO 275 1.1-3 September 1998

NOx 9.1 1.1-3 September 1998

SOx 318 1.1-3 September 1998

VOC 10 1.1-19 September 1998

PM 10 Filterable (W 1.1-4 September 1998
PM 2.5 Filterable 3.8 1.1-10 September 1998
PM Condensible 0.04 1.1-5 September 1998

S = Sulfur Content
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Sample Excel Worksheet
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Residential Matural Gas Fuel Combustion Emissions Estimation Spreadsheet

DOE Reported CO [tpy] MOz [tpy] 50; [tpy] YOO [tpy]
Con prion Con prion

(10* cubic (105FL7) 4000 EF [Ib#M0=Ft?) 4.0 EF (Ib#105Ft?] LR EF [Ib#M0=Ft?) 5.5 EF (Ib#105Ft?])

feet) ElIF 53 MEI39vZdraft EIF 99 MEIS9vZdraft ENIF 99 MEIS9uv2draft EIIF "33 | NEI99vZdraft

California SEE BE2,000 11.360.0 2.329.8 2E.E9E.0 23.155.8 1704 144 5 1.562.0 aE2.1
Winois 445 445000 8,900.0 16,8735 20,915.0 82,9337 133.5 158.8 12238 43456
Mlew York 37 71000 TA4z0.0 12761 17.437.0 7503 1.3 120.7
Plichigan 251 351,000 F.0z0.0 22422 16,497.0 G035 105.3 837
Chic AL 212,000 E2E0.0 4.210.7 14,9480 FE.050.1 954 19,4
FPennsyluania 241 241,000 4,520.0 0.0 n327.0 0.0 F23 a9z.4
Mlew Jersey =03 209,000 4,120.0 23227 a.822.0 HE3.2 E2.7 702
Tenas 17E 176,000 3,520.0 1,938.0 82720 10,316.3 52.8 84.0
Indiana 152 152,000 20400 0422 7440 29544 45.8 1.3
Wisconsin 128 128,000 2,560.0 2.585.7 6.016.0 E.07E.S 384 474
Minnesota hit] 119,000 22800 1.457.2 5,530 F.2anz 0.7 437
Colorado 1z 12,000 2,240.0 1.201.7 5.264.0 6.003.4 336 38.3
Missouri N2 1z,000 2,240.0 2,200.3 5.264.0 5.310.2 338 0.5
Mlassachusetts 10 106,000 21200 1467.0 49320 5.841.2 e K] 431
Georgia a3 949,000 1,980.0 27534 4,653.0 64703 239.7 529
Plaryland 3 A 1.500.0 18427 3.525.0 4.330.7 225 23.7
wiashington 72 14400 1,195.0 3,384.0 34278 216 21.4
lowa Fil A 14200 1.0338.8 33370 5.130.5 213 323
Wirginia B3 13800 12775 32430 30020 20.7 19.3
Kansas 55 1ZE0.0 SES.4 31360 4,812 20.4 0.9
Oklahoma E2 | 1.240.0 1,264.9 2,914.0 249722 18.6 18.8
Kentucky 59 1120.0 200.& 27720 1.014.2 7.7 24.7
Tennesses 53 1,120.0 4,536.9 27730 22,6836 w7 2349
Ltahk 55 11000 1.414.3 2,526.0 33262 1E5 211
Morth Caroling 53 A 10600 4.5393.9 24910 10,8753 15.9 30,0
Louisiana 45 S00.0 4521 21150 26060 1268 ZE.T
Slabama 43 A SE0.0 61281 2,021.0 14,4013 123 131
Mebraska il B40.2 1.927.0 12.3 1E.E
Cregon 24 | . 34E 1.833.0 3 nr 0.6
Connecticut 38 38,000 . R 1,78E6.0 . 1.4 e
Arkansas 25 36,000 . E2E.1 16320 AT 0n.s 17E
Plew Mexico 36 36,000 . 516.7 16320 . . 15.1
Arizona 33 33,000 . 296.2 1.551.0 X . . 9.4
wiest Wirginia 31 31,000 . 1E12.6 1457.0 A 3 . 0.6
Mewada 23 239,000 . .z 12630 5 3 0.3
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Results

* NEI Analysis
— NEI was analyzed for RFC emissions data

— NEI data was compared to emission estimates
developed in this project

* The following figures provide data comparisons

by fuel type
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Comparing NEI to Project Data

400,000-
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300,000-
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Units are tons per year
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Comparing NEI to Project Data
LPG-Sum of States

E CO

E NOx

H SOx

H VOC

[1 PM 10 Filterable

Bl PM 2.5 Filterable
[JPM Condensible

EIIP NEI

Units are tons per year
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Comparing NEI to Project Data
Distillate Oil-Sum of States
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Comparing NEI to Project Data
Kerosene-Sum of States
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Units are tons per year

21




Comparing NEI to Project Data
Anthracite Coal-Sum of States
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Comparing NEI to Project Data
Bituminous Coal-Sum of States
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Conclusions

 [Hmissions data for REC in the NEI v. 2 ate
inconsistent

* Methodology developed for this project ensutes, that
consistent emissions estimates are prepared for RIFC
— Publicly available data soutces ensures replicability
* Methodology and Excel spreadsheets ensure that
updates are easy to perform
— Census data can be easily updated
— DOE data can be easily updated

— Emission factors can be easily updated
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For More Information

» Contact

Bernd H. Haneke
Tel. 919.941.0333

E-mail: bhhancke@mactec.com
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