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Abstract

A review of the current states-of-the-art of residential wood combustion (RWC) was conducted. 
The key environmental parameter of concern was the air emission of particles.  The technological
status of all major RWC categories was reviewed.  These were cordwood stoves, fireplaces,
masonry heaters, pellet stoves, and wood-fired central heating furnaces.  Advances in technology
achieved since the mid-1980's were the primary focus.  These study objectives were accomplished
by reviewing the published literature and by interviewing nationally recognized RWC experts.

The key findings of the review included:  (1) The NSPS certification procedure only qualitatively
predicts the level of emissions from wood heaters under actual use in homes, (2) Wood stove
durability varies with model and a method to assess the durability problem is controversial, (3)
Nationally the overwhelming majority of RWC air emissions are from non-certified devices
(primarily from older non-certified woodstoves), (4) New technology appliances and fuels can
reduce emissions significantly, (5) The ISO and EPA NSPS test procedures are quite dissimilar
and data generated by the two procedures would not be comparable, and, (6) The effect of wood
moisture and wood type on particulate emission appears to be real but to be less than an order of
magnitude.
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Appendix A

Residential Wood Combustion Literature

The following is a list of  references related to residential wood combustion technology and air
quality impacts. This list constitutes partial fulfillment (review of published literature) of the EPA:
Residential Wood Combustion Technology Review project funded by the United States
Environmental Protection Agency (US EPA). 

The references listed within this document have been grouped into six (6) categories.  These
categories are:

Category Title Page

1. In-Home Emission Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1

2. Laboratory Emission and Engineering Studies . . . . . . . . . . . . . . . . . . . . . . . . . A-8

3. Wood Use and Energy Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-23

4. Ambient Air Quality and Health Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-27

5. Regulatory Reviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-43

6. General or Unclassified Residential Wood Burning Documents . . . . . . . . . . . A-47

The content of some referenced documents may fall into more than one of the six categories.  In
these cases the category representing the predominant subject matter was selected. All documents
are listed only once. Within a category the references are arranged in descending chronological
order.  References within the same year, under one category, are arranged alphabetically by the
first author’s last name.



U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

1 Correll, Robert; Jaasma,
Dennis R.; Mukkamala,
Yagna

1997 Field Performance of Woodburning Stoves
in Colorado during the 1995-96 Heating
Season

Department of Mechanical Engineering, Virginia Polytechnic 
Institute and State University, Blacksburg, VA; Prepared for the U. S.
Environmental Protection Agency, Office of Research and Development, 
Air Pollution Prevention and Control Division, National Risk Management
Research Laboratory, Research Triangle Park, NC (EPA-600/R-97-112)
(NTIS PB98-106487)

2 Jaasma, Dennis R.; Stern,
Curtis H.; Champion,
Mark

1994 Field Performance of Woodburning Stoves
in Crested Butte during the 1991-92 Heating
Season

Department of Mechanical Engineering, Virginia Polytechnic Institute 
and State University, Blacksburg, VA; Prepared for the U. S.
Environmental Protection Agency, Office of Research and Development, 
Air and Energy Engineering Research Laboratory, Research Triangle 
Park, NC (EPA-600/R-94-061) (NTIS PB94-161270)

3 Barnett, Stockton G. 1993 Summary Report of the In-Home Emissions
and Efficiency Performance of Five
Commercially Available Masonry Heaters

OMNI Environmental Services, Inc., Beaverton, OR;
Prepared for the Masonry Heater Association

4 Barnett, Stockton G. 1992 In-Home Evaluation of Emissions from a
Grundofen Masonry Heater

OMNI Environmental Services, Inc., Beaverton, OR; 
Prepared for Mutual Materials Company, Bellevue WA; 
the Masonry Heater Association; and Dietmeyer, Ward and Stroud

5 Barnett, Stockton G. 1992 In-Home Evaluation of Emissions from a
Biofire 4x3 Masonry Heater

OMNI Environmental Services, Inc., Beaverton, OR; 
Prepared for Biofire, Inc.

6 Barnett, Stockton G.;
McCrillis, Robert C.;
Crooks, Richard B.

1992 Evaluation of Emissions from Masonry
Heaters and Masonry Fireplaces in Homes

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the U.S. Environmental Protection Agency, Air and Energy 
Engineering Research Laboratory, Research Triangle Park, NC; 
and Mutual Materials Company, Bellevue, WA (EPA-600/A-93-059) (NTIS
PB93-173078)

7 Barnett, Stockton G. 1992 In-Home Evaluation of Emissions from a
Tulikivi KTU 2100 Masonry Heater

OMNI Environmental Services, Inc., Beaverton, OR;
Prepared for the Tulikivi Group
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

8 Barnett, Stockton G.;
Bighouse, Roger D.

1992 In-Home Demonstration of the Reduction of
Woodstove Emissions from the Use of
Densified Logs

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the Oregon Department of Energy; and the U.S. Environmental 
Protection Agency, (Administered by the Bonneville Power 
Administration, Portland, OR) (DOE/BP-35836 -1)

9 Crouch, J.; Crank, W. 1992 Update on the Crested Butte Woodstove
Experiment

Transactions of the A&WMA/EPA International Specialty Conference, 
PM10 Standards and Nontraditional Particulate Source Controls, 
Volume II, TR-22; Published by Air & Waste Management Association,
Pittsburgh, PA, pp. 680-685 (ISBN 0-923204-09-1)

10 Henry, D. 1992 A Comparison and Analysis of the Field and
Laboratory Test Data for the Noncatalytic
Stoves in the Klamath Falls Field
Performance Study

Transactions of the A&WMA/EPA International Specialty Conference, 
PM10 Standards and Nontraditional Particulate Source Controls, 
Volume II, TR-22; Published by Air & Waste Management Association,
Pittsburgh, PA, pp. 593-600 (ISBN 0-923204-09-1)

11 Osterburg, R. 1992 Modeling the Ambient PM10 Impact of a
Woodstove Replacement Program in Crested
Butte, Colorado

Transactions of the A&WMA/EPA International Specialty Conference, 
PM10 Standards And Nontraditional Particulate Source Controls, 
Volume II, TR-22; Published by Air & Waste Management Association,
Pittsburgh, PA, pp. 686-699 (ISBN 0-923204-09-1)

12 Barnett, Stockton G. 1991 In-Home Evaluation of Emissions from
Masonry Fireplaces and Heaters

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the
 Western States Clay Products Association, San Mateo, CA

13 Barnett, Stockton G. 1991 In-Home Fireplace Performance:
Comparison of a Conventional Fireplace
with a Retrofit Firecrest Masonry Insert in
the Zagelow Residence, Vancouver, WA

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
Mutual Materials Company, Bellevue, WA

14 Barnett, Stockton G.;
Fields, Paula G.

1991 In-Home Performance of Exempt Pellet
Stoves in Medford, Oregon

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
U.S. Department of Energy; Oregon Department of Energy; Tennessee 
Valley Authority; and Oregon Department of Environmental Quality,
(Administered by the Bonneville Power Administration, Portland, OR)
(DOE/BP-04143-2)
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

15 Barnett, Stockton G.;
Houck, James E.; Roholt,
Robert B.

1991 In-Home Performance of Pellet Stoves in
Medford and Klamath Falls, Oregon

Proceedings of the Air & Waste Management Association 84th Annual 
Meeting & Exhibition, Vancouver, BC (91-129.3)

16 Houck, James E.;
Barnett, Stockton G.;
Roholt, Robert B.

1991 In-Home Performance of Residential
Cordwood Stoves

Proceedings of the National Bioenergy Conference, Coeur d’Alene, 
ID, (91-129.3)

17 Jaasma, Dennis R.;
Champion, Mark;
Gundappa, Mahesh

1991 Field Performance of Woodburning and
Coalburning Appliances in Crested Butte
During the 1989-90 Heating Season

Department of Mechanical Engineering, Virginia Polytechnic Institute 
and State University, Blacksburg, VA; Prepared for the U.S. 
Environmental Protection Agency, Office of Research and Development, 
Air and Energy Engineering Research Laboratory, Research Triangle 
Park, NC; the Town of Crested Butte, Crested Butte, CO; and Colorado
Department of Health, Denver, CO (EPA-600/7-91-005) (NTIS PB91-
106921)

18 Barnet, Stockton G.;
Roholt, Robert B.;
Houck, James E.

1990 1.Field Performance of Best Existing Stove
Technology (BEST) Hybrid Woodstoves in
Their Second Year of Use
2.Evaluation of a Modified Evacuation
Cylinder Particulate Emissions Sampler
(MECS)

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
Oregon Department of Environmental Quality, Portland, OR

19 Barnet, Stockton G.;
Roholt, Robert B.

1990 In-Home Performance of Certified Pellet
Stoves in Medford and Klamath Falls,
Oregon

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
U.S. Department of Energy; and Oregon Department of Environmental
Quality, Portland, OR; (Administered by the Bonneville Power 
Administration, Portland, OR) (DOE/BP-04143-1)

20 Barnett, Stockton G.;
Fesperman, James

1990 Field Performance of Advanced Technology
Woodstoves in Their Second Season of Use
in Glens Falls, New York, 1990

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
Canada Center for Mineral and Energy Technology, Energy, Mines, 
and Resources, Canada, Ottowa, Ontario
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

21 Barnett, Stockton G. 1990 In-Home Evaluation of Emission
Characteristics of EPA-Certified High
Technology Non-Catalytic Woodstoves in
Klamath Falls, Oregon, 1990 — Final
Report

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for
Canada Center for Mineral and Energy Technology, Energy, Mines, 
and Resources, Canada, Ottowa, Ontario

22 Dernbach, Sue 1990 Woodstove Field Performance in Klamath
Falls, Oregon

Elements Unlimited, Portland, OR; Prepared for the Wood Heating 
Alliance, Washington, DC

23 Jaasma, Dennis R.;
Champion, Mark;
Shelton, Jay W.

1990 Woodstove Smoke and CO Emissions:
Comparison of Reference Methods with the
VPI Sampler

Journal of the Air & Waste Management Association, Vol. 40, No. 6 
pp. 866-871

24 Barnett, Stockton G. 1989/
1990

Final Report — Field Performance of
Advanced Technology Woodstoves in Glens
Falls, NY, 1988-89, Volume I; and
Technical Appendix, Volume II

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
New York State Energy Research and Development Authority; 
U.S. Environmental Protection Agency; CONEG Policy Research 
Center, Inc.; Canadian Combustion Research Laboratory; and Wood 
Heating Alliance (EPA-600/7-90-019a&b) (NTIS PB91-125641 and -125658)

25 Jaasma, Dennis R.;
Champion, Mark

1989 Field Performance of Woodburning Stoves
in the 1988-89 Heating Season

Department of Mechanical Engineering, Virginia Polytechnic Institute 
and State University, Blacksburg, VA; Prepared for the Town of 
Crested Butte, Crested Butte, CO; Colorado Department of Health, 
Denver, CO; and the U.S. Environmental Protection Agency, Region 8,
Denver, CO

26 Simons, Carl A.; Jones,
Stanton K.

1989 Performance Evaluation of the Best Existing
Stove Technology (BEST) Hybrid
Woodstove and Catalytic Retrofit Device

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for the 
Oregon Department of Environmental Quality, Portland, OR

27 Burnet, Paul G. 1988 Performance of Certified Woodstoves under
Field Conditions

Transactions of the APCA/EPA International Specialty Conference, 
PM10 Implementation Standards, TR-13, San Francisco, CA; Published 
by the Air Pollution Control Association, Pittsburgh, PA, pp. 664-672
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

28 Elements Unlimited 1988 In-Situ Emission Factors for Residential
Wood Combustion Units

Elements Unlimited; Prepared for the Emissions Standards Division, 
U.S. Environmental Protection Agency, Office of Air and 
Radiation, Office of Air Quality Planning and Standards, Research 
Triangle Park, NC (EPA-450/3-88-013)

29 OMNI Environmental
Services, Inc.

1988 Final Report — Particulate Emission Test,
Emission Control System Inspection and
Leak Check of the Blaze King "King" in
Home PO2 — Dr. John Rau

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the Oregon Department of Environmental Quality, Portland, OR

30 Simons, Carl A.;
Christiansen, Paul D.;
Houck, James E.;
Pritchett, Lyle C.

1988 Woodstove Emission Sampling Methods
Comparability Analysis and In-Situ
Evaluation of New Technology Woodstoves,
Task G — Final Report

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the U.S. Department of Energy, Pacific Northwest and Alaska 
Regional Biomass Energy Program, (Administered by the Bonneville 
Power Administration, Portland, OR) (DOE/BP-18508-6)

31 Simons, Carl A.;
Christiansen, Paul D.;
Pritchett, Lyle C.; Enns,
Victor; Hayden, A.C.S.

1988 An In-Situ Residential Performance
Evaluation of Conventional and New
Woodheat Technologies in Whitehorse,
Yukon Territory

Proceedings of the 1988 Air Pollution Control Association Meeting, 
Dallas, TX (88-89.3)

32 Burnet, Paul G. 1987 Field Investigations of Catalytic and Low
Emissions Woodstove Particulate
Emissions, Efficiency and Safety

Proceedings of the 1987 EPA/APCA Symposium on Measurement of 
Toxic and Related Air Pollutants, Pittsburgh, PA, U.S. Environmental
Protection Agency, pp. 697-706 (EPA-600/9-87-010) (NTIS PB88-113402)

33 OMNI Environmental
Services, Inc.

1987 Final Woodstove and Catalytic Combustion
Inspections: NCWS Study Homes

Prepared for the Coalition of Northeastern Governors; New York State 
Energy Research and Development Authority; and the U.S. Environmental
Protection Agency
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

34 OMNI Environmental
Services, Inc.

1987 Performance Monitoring of Advanced
Technology Wood Stoves: Field Testing for
Fuel Savings, Creosote Buildup and
Emissions, Volume I; and Technical
Appendix, Volume II; also Published as:
The Northeast Cooperative Woodstove
Study

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
New York State Energy Research and Development Authority; 
CONEG Policy Research Center, Inc.; and U.S. Environmental 
Protection Agency, Research Triangle Park, NC 
(EPA-600/7-87-026a&b) (NTIS PB88-140769 and -140777)

35 OMNI Environmental
Services, Inc.

1987 An In-Situ Performance Evaluation of the
Catalytic Retrofit Devices

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the Oregon Department of Environmental Quality, Portland, OR

36 Simons, Carl A.;
Christiansen, Paul D.;
Pritchett, Lyle C.;
Buyerman, Glenn A.

1987 Whitehorse Efficient Woodheat
Demonstration

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the City of Whitehorse, Whitehorse, Yukon

37 Houck, James E. 1986 A System to Obtain Time Integrated
Woodstove Emission Samples

Proceedings of the 1986 EPA/APCA Symposium on Measurement 
of Toxic Pollutants, Raleigh, NC; U.S. Environmental Protection 
Agency (EPA-600/9-86-013) (NTIS PB87-182713)

38 Morgan, S. 1986 Evaluating the Field Performance of High
Efficiency and Catalytic Wood Stoves

Proceedings of the 1986 EPA/APCA Symposium on Measurement 
of Toxic Pollutants, Raleigh, NC, U.S. Environmental Protection 
Agency; Published by the Air Pollution Control Association, 
VIP-7, Pittsburgh, PA, pp. 713-723 (EPA-600/9-86-013) (NTIS PB87-
182713)

39 Ramdahl, T.;
Schjoldager, J.; Currie,
L.A.; Hanssen, J.E.;
Moller, M.

1984 Ambient Impact of Residential Wood
Combustion in Elverum, Norway

The Science of the Total Environment Vol. 36, Elsevier Science 
Publishers B.V., Amsterdam, pp. 81-90
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #1 — IN-HOME EMISSION STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

40 Barnett, Stockton G. 1981 Determination of Woodstove Efficiency
under In-Home Conditions

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by the Oregon Graduate Center, Beaverton, OR (1982), 
pp. 996-1037

41 Hornig, James F.;
Soderberg, Roger H.;
Larson, Deborah

1981 Ambient Air Assessment in a Rural New
England Village where Wood is the
Dominant Fuel

Proceedings of the Wood Heating Seminars 1980/1981, Wood 
Heating Alliance, Washington DC, pp. 140-153

42 Sanborn, Cedric R.;
Poirot, Richard L.; Heil,
Gregory A.; Blanchet,
Michael A.

1981 Preliminary Analysis of the Ambient
Impacts of Residential Woodburning in
Waterbury, Vermont

Proceedings of the Wood Heating Seminars 1980/1981, Wood 
Heating Alliance, Washington DC, pp. 231-241

43 Modera, M.P.;
Sonderegger, R.C.

1980 Determination of In-Situ Performance of
Fireplaces

Energy Performance of Buildings Group, Energy & Environment 
Division, Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA (LBL-10701; UC-95d; EEB-EPB-80-8)

44 PEDCo —
Environmental, Inc.

1977 Source Testing for Fireplaces, Stoves, and
Restaurant Grills in Vail, Colorado

PEDCo — Environmental, Inc., Kansas City, MO

A
-7



U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #2 — LABORATORY EMISSION AND ENGINEERING STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

1 Valenti, Joseph C.;
Clayton, Russell K.

1998 Emissions from Outdoor Wood-Burning
Residential Hot Water Furnaces

Acurex Environmental Corporation, Prepared for the U.S. 
Environmental Protection Agency, Office of Research and 
Development, Washington, DC (EPA-600/R-98-017) (NTIS PB98-131980)

2 Hubbard,  A.J. 1995 Hazardous Air Emissions Potential from a
Wood-Fired  Furnace

Combustion Science and Technology, Vol. 108, pp. 297-309

3 McCrillis, Robert C. 1995 Review and Analysis of Emissions Data for
Residential Wood-Fired Central Furnaces

Proceedings of the 88th Annual Air & Waste Management Association 
Meeting and Exhibit, San Antonio, TX, U.S. Environmental Protection
Agency, Air and Energy Engineering Research Laboratory, Research 
Triangle Park, NC (95-RP137.04)

4 Tiegs, Paul E. 1995 Design and Operating Factors which Affect
Emissions from Residential Wood-Fired
Heaters: Review and Update

Proceedings of the 88th Annual Air & Waste Management Association 
Meeting & Exhibition, San Antonio, TX (95-RP-137.02)

5 Bighouse, Roger D.;
Barnett, Stockton G.;
Houck, James E.; Tiegs,
Paul E.

1994 Woodstove Durability Testing Protocol OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the U. S. Environmental Protection Agency, Office of Research and
Development, Office of Environmental Engineering and Technology
Demonstration, Washington, DC (EPA-600/R-94-193) (NTIS PB95-136164)

6 Barnett, Stockton G.;
Bighouse, Roger D.; Houck,
James E.

1993 Final Report — Manufacturers Seminar on
Woodstove Stress Testing

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for
the Coalition of Northeastern Governors, Policy Research Center, 
Washington, DC; and Pacific Northwest and Alaska Regional 
Biomass Program, Bonneville Power Administration, U. S. 
Department of Energy, Portland, OR

7 Bighouse, Roger D.; Houck,
James E.; Barnett, Stockton
G.; McCrillis, Robert C.

1993 Stress Testing of Woodstoves Proceedings of the 86th Annual Air & Waste Management Association
Meeting 
& Exhibition, Denver, CO (93-RP-136.05) (EPA-600/A-93-268) (NTIS
PB94-120011)
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #2 — LABORATORY EMISSION AND ENGINEERING STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

8 Bighouse, Roger D.; Houck,
James E.

1993 Evaluation of Emissions and Energy
Efficiencies of Residential Wood
Combustion Devices Using Manufactured
Fuels

Science Applications International Corporation, Beaverton, OR; 
Prepared for the Oregon Department of Energy, Salem, OR

9 Houck, James E.; Bighouse,
Roger D.

1993 Reduction in Particulate and Carbon
Monoxide Emissions from Fireplace and
Woodstoves with the Use of Sawdust/Wax
Firelogs

Science Applications International Corporation, Beaverton, OR; 
Prepared for the Hearth Products Association, Washington, DC; 
and Firelog Manufacturers Association, c/o Canadian Firelog Ltd.,
 Richmond, B.C., Canada

10 Karlsson, M. 1993 Emissions from Wood-Fired Domestic
Central Heating Boilers – Load
Dependence, (English Translation of
Emissioner från vedpannor –
lastföhållandets betydelse)

SP Report – Swedish National Testing Institute (SP), 
Energy Division, p. 48

11 Karlsson, M.; Gustavsson,
L.

1993 Characterization of Combustion Emissions
from Wood-Fired Domestic Central Heating
Boilers, (English Translation of
Karaktärisering avrökgaser från vedpannor), 

SP Report – Swedish National Testing Institute (SP), 
Energy Division, p. 49

12 McCrillis, Robert C.;
Watts, Randall R.;
Zweidinger, Roy B.

1993 Comparison of Residential Oil Furnace and
Woodstove Emissions

Proceedings of the 1993 U.S. EPA/A&WMA International 
Symposium on Measurement of Toxic and Related Air Pollutants,
Durham, NC; Published by the Air & Waste Management Association, 
VIP-34, Pittsburgh, PA, pp. 213-220

13 McCrillis, Robert C.;
Jaasma, Dennis R.

1993 Woodstove Emission Measurement
Methods: Comparison and Emission Factors
Update

Environmental Monitoring and Assessment, volume 24, pp. 1-12
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CATEGORY #2 — LABORATORY EMISSION AND ENGINEERING STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

14 Barnett, Stockton G. 1992 Particulate and Carbon Monoxide Emissions
from the Use of Hazelnut Logs in a
Conventional Masonry Fireplace

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
the Hazelnut Growers of Oregon, Cornelius, OR

15 Barnett, Stockton G. 1992 Particulate and Carbon Monoxide Emissions
from the Use of Palm Branch Logs in a
Conventional Masonry Fireplace

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
Clean Burning Fuels, Inc., Tucson, AZ

16 Champion Mark; et al. 1992 Fireplace Smoke and CO Emissions:
Comparison of a Field Sampler with
Reference Methods

Transactions of the A&WMA/EPA International Specialty 
Conference, PM10 Standards and Nontraditional Particulate 
Source Controls, Volume II, TR-22; Published by Air & Waste
 Management Association, Pittsburgh, PA, pp. 536-552 
(ISBN 0-923204-09-1)

17 Nielson, P.A.; Joergensen,
V.

1992 Mutagenic Activity in Samples of Emissions
from Straw Combustion and Wood Chip
Combustion, (English translation of
Mutagen aktititet i prøver af røggas fra halm
– g flisfry)

The Danish National Food Regulatory Administration
(Levnedsmiddelstyrelsen)  Report NEI-DE-744

18 Shelton, Jay W. 1992 Testing of Sawdust-Wax Firelogs in an
Open Fireplace

Transactions of the A&WMA/EPA International Specialty Conference, 
PM10 Standards and Nontraditional Particulate Source Controls, 
Volume II, TR-22; Published by Air & Waste Management Association,
Pittsburgh, PA, pp. 553-571 (ISBN 0-923204-09-1)

19 Stroud, T. 1992 Thermal Mass Solid Fuel Technology as a
Low-Emission Residential Energy Option

Transactions of the A&WMA/EPA International Specialty Conference, 
PM10 Standards and Nontraditional Particulate Source Controls, 
Volume II, TR-22; Published by Air & Waste Management Association,
Pittsburgh, PA, pp. 572-584 (ISBN 0-923204-09-1)

20 Anonymous 1991 WHA Fireplace Emissions Test Method
Procedures

No Publication Information Listed
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U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #2 — LABORATORY EMISSION AND ENGINEERING STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

21 Hayden, A.C.S.; Braaten,
R.W.

1991 Reduction of Fireplace and Woodstove
Pollutant Emissions through the Use of
Manufactured Firelogs

Proceedings of the 84th Annual Air & Waste Management 
Association Meeting & Exhibition, Vancouver, B.C.

22 Stern, Curtis H.; Jaasma,
Dennis R.

1991 Study of Emissions from Masonry
Fireplaces — Final Report

Department of Mechanical Engineering, Virginia Polytechnic 
Institute and State University, Blacksburg, VA; Prepared for 
the Brick Institute of America, Reston, VA

23 anonymous 1990 Continuation of the Design of a 12-Hour
Catalytic Furnace

Department of Energy, Mines and Resources, Canada 
(Contract No. 23216-8-90005/01-SZ)

24 Burnet, Paul G; Houck,
James E.; Roholt, Robert B.

1990 Effects of Appliance Type and Operating
Variables on Woodstove Emissions,
Volume I — Report and Appendices A-C,
Volume II — Appendices D-F

OMNI Environmental Services, Inc., Beaverton, OR; Prepared 
for the U.S. Environmental Protection Agency, Air and Energy 
Engineering Research Laboratory, Research Triangle Park, NC
(EPA-600/2-90-001a&b) (NTIS PB90-151457 and -151465)

25 Karlsson, M. 1990 Emissions from Small Scale Wood Burning
– Comparison of Test Methods, (English
translation of Emissioner vid småklig
vedeldning – jämförelse av
provningsmetoder)

Swedish Energy Agency (Statens energiverk) 
(FBT 90/3, Project Number 276 359)

26 Shelton, Jay W.; Sorensen,
Doug; Stern, Curtis H.;
Jaasma, Dennis R.

1990 Fireplace Emissions Test Method
Development

Shelton Research Inc., Santa Fe, NM; and the Department of 
Mechanical Engineering, Virginia Polytechnic Institute & 
State University, Blacksburg, VA; Prepared for the Wood Heating 
Alliance, Washington, DC, Fireplace Emissions Research Coalition

27 Stern, Curtis H.; Jaasma,
Dennis R.; Shelton, Jay W.

1990 Final Report on the Masonry Heater
Emissions Test Method Development

Department of Mechanical Engineering, Virginia Polytechnic 
Institute & State University, Blacksburg, VA; and Shelton 
Research, Inc., Sante Fe, NM; Prepared for the Wood Heating 
Alliance, Fireplace Emissions Research Coalition

28 Bushnell, Dwight J.;
Haluzok, Charles;
Dadkhah-Nikoo, Abbas

1989 Biomass Fuel Characterization: Testing and
Evaluating the Combustion Characteristics
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1994 Estimates of U.S. Biofuels Consumption
1992

Energy Information Administration, Office of Energy Markets 
and End Use, Washington, DC (DOE/EIA-0548(92))

5 Oregon Department of
Environmental Quality

1994 Portland — 1993 Oregon Woodheating
Survey, Overview Report

Oregon Department of Environmental Quality, Air Quality Division,
Portland, OR

6 Sifford, Alex 1994 Residential Biofuel Marketing & Delivery
Method Study

Oregon Department of Energy, Salem, OR

7 Energy Information
Administration

1993 Housing Energy Consumption and
Expenditures 1990; Supplement: Regional

Energy Information Administration, Office of Energy Markets 
and End Use, Washington, DC (DOE/EIA-0321(90)/S)

8 Energy Information
Administration

1993 Housing Energy Consumption and
Expenditures 1990

Energy Information Administration, Office of Energy Markets 
and End Use, Washington, DC (DOE/EIA-0321(90))
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Services, Inc.
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International Section (PNWIS), Bellevue, WA

10 Energy Information
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1991 Estimates of U.S. Biofuels Consumption
1990

Energy Information Administration, Office of Energy Markets 
and End Use, Washington, DC (DOE/EIA-0548(90))

11 ES Field Services, Inc. 1991 Pocatello Air Quality RWC Device Usage,
Survey Results

ES Field Services, Inc.; Prepared for Marketing Research, 
Boise, ID

12 Kelly, Lou Ellyn; Park,
Y.M.

1991 Klamath Falls Wood Heating Survey, 1991 Klamath County Department of Health Services, Klamath Falls, OR; 
Oregon Department of Environmental Quality, Air Quality Division, 
Portland, OR
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Service
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District, Environmental Assessment,
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Appendix
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Final Report
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Wood Heating Survey
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1985 Wood Stove Operation and Advanced
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21 Oregon Department of
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25 Lippert, Frederick W.;
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1982 Survey and Analysis of Current European
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28 Simmons Market Research
Bureau, Inc.
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Simmons Study of Media & Markets Simmons Market Research Bureau, Inc.
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Robert J.
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Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 706-728

30 High, Colin 1981 The Wood Resource and Its Use for Energy
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Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 670-679
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Association Meeting & Exhibition, Denver, CO (93-RP136.01)

2 Klinedinst, Donna B.;
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Lloyd A.; et al.

1993 Radiocarbon Measurements of Extractable
Organic Matter from the Integrated Air
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Symposium on Measurement of Toxic and Related Air Pollutants, 
Durham, NC; Published by Air & Waste Management Association, 
VIP-34, Pittsburgh, PA, pp. 197-206

3 Lewis, Charles W.;
Zweidinger, Roy B.;
Claxton, Larry D.; et al.

1993 Source Apportionment of Fine Particle
Organics and Mutagenicity in Wintertime,
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Symposium on Measurement of Toxic and Related Air Pollutants, 
Durham, NC; Published by Air & Waste Management Association, 
VIP-34, Pittsburgh, PA, pp. 207-212
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Environmental Health Perspectives, Vol. 100, pp. 211-218

5 Lewtas, Joellen; Walsh,
D.B.; Lewis, C.W.; et al.

1993 The Integrated Air Cancer Project:
Overview of Roanoke Study and
Comparison to Boise Study
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Symposium on Measurement of Toxic and Related Air Pollutants, 
Durham, NC; Published by Air & Waste Management Association, 
VIP-34, Pittsburgh, PA, pp. 175-184
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A.J.; Baugh, J.D.; et al.

1993 A Comparison of Air Quality Measurements
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Cancer Project Monitoring Locations

Proceedings of the 1993 U.S. EPA/A&WMA International 
Symposium on Measurement of Toxic and Related Air Pollutants, 
Durham, NC; Published by Air & Waste Management Association, 
VIP-34, Pittsburgh, PA, pp. 185-189

7 McCrillis, Robert C.;
Watts, Randall R.; Warren,
Sarah H.

1992 Effects of Operating Variables on PAH
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Journal of Air & Waste Management Association, Vol. 42, No. 5, 
pp. 691-694 (EPA-600/J-92-226) (NTIS PB92-195809)
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8 Steiber, Raymond S.;
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1992 Characterization of Condensible and
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Proceedings of the 85th Annual Air & Waste Management Association
Meeting & Exhibition, Kansas City, MO (92-118.03) (EPA-600/A-92-160)
(NTIS PB92-206606)
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Proceedings of the 84th Annual Air & Waste Management Association
Meeting & Exhibit (91-131.3)

10 Steiber, Raymond S.;
McCrillis, Robert C.

1991 Comparison of Emissions and Organic
Fingerprints from Combustion of Oil and
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Proceedings of the 84th Annual Air & Waste Management Association
Meeting & Exhibition, Vancouver, BC, pp. 2-10 (91-136.2) (EPA-600/D-91-
152) (NTIS PB91-223222)

11 Anderson, Norman 1989 Final Report — Risk Assessment Document
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Emissions

Environmental Toxicology Program, Environmental Health Unit, 
Division of Disease Control, Bureau of Health, ME 
(Appropriation #1310-1012)

12 Rau, John A. 1989 Tracers of Pollution from Wood Burning
and Receptor Modeling

Transactions of the International Specialty Conference, Receptor 
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Published by Air & Waste Management Association, Pittsburgh, PA, 
pp. 353-366 (ISBN 0-923204-01-6)

13 Rau, John A. 1989 Do Residential Wood Smoke Particles Lose
Organic Carbon during Their Atmospheric
Residence Time? — A Receptor Modeling
Study

Proceedings of the 82nd Annual Air & Waste Management Association
Meeting & Exhibition, Denver, CO (89-145.5)

14 U.S. Government
Interagency Program’s
Pacific Northwest and
Alaska Regional Bioenergy
Program

1989 Environmental Impact of Wood Combustion
in Residential Woodstoves

Woodstove Research Summaries, U.S. Government Interagency 
Program’s Pacific Northwest and Alaska Regional Bioenergy 
Program Yearbook, pp. 25-30 (DOE/BP-1179)
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15 U.S. Government
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Pacific Northwest and
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1989 Environmental Impact of Advanced
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1989 Carbon Monoxide in a Wood Burning
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Proceedings of the 26th Annual Air & Waste Management Association, 
Pacific Northwest International Section Meeting & Exhibition, 
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17 Burton, Robert M. 1988 Final Design and Field Evaluation of the
High Volume PM2.5 Virtual Impactor

Proceedings of the 1988 EPA/APCA Symposium on: Measurement 
of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 890-895 (EPA-600/9-88-015)
(NTIS PB90-225863)

18 Cupitt, Larry T. 1988 Transformation of Boise Sources: The
Production and Distribution of Mutagenic
Compounds in Wood Smoke and Auto
Exhaust

Proceedings of the 1988 EPA/APCA Symposium on Measurement 
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Association, VIP-10, Pittsburgh, PA, pp. 853-863 (EPA-600/9-88-015) 
(NTIS PB90-225863)
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Proceedings of the 1988 EPA/APCA Symposium on Measurement 
of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
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PB90-225863)
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Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 841-852 (EPA-600/9-88-015) 
(NTIS PB90-225863)

23 Houck, James E.; Simons,
Carl A.; Pritchett, Lyle C.
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Report
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Power Administration, Portland, OR) (DOE/BP-18508-2)
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Stevens, Robert K.;
Claxton, Larry D.; Lewtas,
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Environmental Science and Technology, Vol. 22, No. 8, p. 968

25 Lewis, Charles W. 1988 Sources of Fine Particle Organic Matter in
Boise

Proceedings of the 1988 EPA/APCA Symposium on Measurement 
of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 864-869 (EPA-600/9-88-015) 
(NTIS PB90-225863)

26 McMullen, Roy G.; Evans,
Dallas E.

1988 Fireplaces and Carbon Monoxide Levels in
Houston, Texas during Exceedances of the 
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Proceedings of the 81st Annual Air and Pollution Control Association 
Meeting, Dallas, TX
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Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 828-834 (EPA-600/9-88-015)  
(NTIS PB90-225863)

29 Stevens, R.K. 1988 Annular Denuder Results from Boise, ID Proceedings of the 1988 EPA/APCA Symposium on Measurement 
of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 870-878 (EPA-600/9-88-015) 
(NTIS PB90-225863)

30 Watts, R. 1988 Mutagenicity of Organics Associated with
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Proceedings of the 1988 EPA/APCA Symposium on Measurement 
of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 879-884 (EPA-600/9-88-015) 
(NTIS PB90-225863)

31 Zweidinger, Roy 1988 Distribution of Volatile Organic
Hydrocarbons and Aldehydes during the
IACP Boise, Idaho Residential Study
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of Toxic and Related Air Pollutants, Research Triangle Park, NC; U.S.
Environmental Protection Agency; Published by the Air Pollution Control
Association, VIP-10, Pittsburgh, PA, pp. 814-820 (EPA-600/9-88-015) 
(NTIS PB90-225863)

32 Bell, Douglas A. 1987 Non-Aqueous Ion Exchange
Chromatography as a Preparative
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Bioassay Analysis of Wood Smoke Extracts

Proceedings of the 1987 EPA/APCA Symposium: Measurement 
of Toxic and Related Air Pollutants; U.S. Environmental Protection 
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113402)

A
-31



U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #4 — AMBIENT AIR QUALITY AND HEALTH STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

33 Braaten, R.W. 1987 Effects of Retrofit to Reduce Emissions from
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113402)
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Agency, Pittsburgh, PA, pp. 597-604 (EPA-600/9-87-010)    (NTIS PB88-
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36 Greene, William T.;
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1987 Preliminary Health Effects Evaluation for
Pollutants Generated by Field Burning,
Slash Burning, and Residential Wood
Combustion

OMNI Environmental Services, Inc., Beaverton, OR; Prepared for 
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A.J.T.; Naylor, M.H.

1986 Urban Atmospheric 14CO and 14CH4
Measurements by Accelerator Mass
Spectrometry

Radiocarbon, Vol. 28, No. 2A, pp. 625-633
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U.S. Department of Energy, Sandia Report 
(SAND84-0173/1 DE84 014356)

69 Hytönen, S.; Alfheim, I.;
Sorsa, M.

1983 Effect of Emissions from Residential Wood
Stoves on SCE Induction in CHO Cells

Mutation Research, Vol. 118, pp. 69-75

70 Kelly, Mary E. 1983 Sources and Emissions of Polycyclic
Organic Matter (POM)

U.S. Environmental Protection Agency, Research Triangle Park, NC 
(EPA-450/5-83-010b) (NTIS PB84-144153)

71 Ramdahl, Thomas 1983 Retene-A Molecular Marker of Wood
Combustion in Ambient Air

Nature, Vol. 306, No. 8, pp. 580-582

A
-36



U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #4 — AMBIENT AIR QUALITY AND HEALTH STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

72 Beck, Barbara D. 1982 Prediction of the Pulmonary Toxicity of
Respirable Combustion Products from
Residential Wood & Coal Stoves

Proceedings of the Residential Wood & Coal Combustion — 
Specialty Conference, the Air Pollution Control Association, 
Louisville, KY, pp. 264-280

73 Imhoff, Robert E. 1982 Final Report on a Study of the Ambient
Impact of Residential Wood Combustion in
Petersville, AL

Proceedings of the Residential Wood & Coal Combustion — 
Specialty Conference, the Air Pollution Control Association, 
Louisville, KY, pp. 161-188

74 Johnston, Ralph E.; Arkell,
Donald R.

1982 A Preliminary Analysis of the Impact of
Residential Wood Combustion Emissions on
Ambient Carbon Monoxide Levels

Lane Regional Air Pollution Authority, Eugene, OR

75 Kamens, Richard M. 1982 An Outdoor Exposure Chamber to Study
Wood Combustion Emissions under Natural
Conditions

Proceedings of the Residential Wood & Coal Combustion — 
Specialty Conference, the Air Pollution Control Association, 
Louisville, KY, pp. 207-225

76 Klouda, George A. 1982 Estimating the Impact of Atmospheric
Carbonaceous Particulates on Urban and
Rural Environments by Radiocarbon
Measurements

Proceedings of the Residential Wood & Coal Combustion — 
Specialty Conference, the Air Pollution Control Association, 
Louisville, KY, pp. 189-206

77 Lipfert, Frederick W. 1982 A National Assessment of the Air Quality
Impacts of Residential Firewood Use

Proceedings of the Residential Wood & Coal Combustion — 
Specialty Conference, the Air Pollution Control Association, 
Louisville, KY, pp. 226-239

78 Allwine, K.J., Jr. 1981 Assessment of the Long-Range Transport of
Residential Woodstove Fine Particulate
Emissions for Two Future U.S. Energy
Scenarios

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 398-414

79 Barnard, Barry L. 1981 Regulating Residential Biomass Combustion
in the Tennessee Valley Region

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 1216-1228

A
-37



U.S. Environmental Protection Agency Residential Wood Combustion Technology Review Categorical Reference List

CATEGORY #4 — AMBIENT AIR QUALITY AND HEALTH STUDIES

# AUTHOR DATE TITLE PUBLICATION INFORMATION

80 Benton, Gary; Miller, Don
Paul; Reimold, Mary;
Sisson, Richard

1981 A Study of Occupant Exposure to
Particulates and Gases from Woodstoves in
Homes

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 456-468

81 Bohac, Charles; Duncan,
Joseph R.; Beeman, Larry
E.

1981 Residential Wood Combustion Issues for the
Tennessee Valley

Proceedings of the Wood Heating Seminars 1980/1981, Wood 
Heating Alliance, Washington DC, p. 274

82 Brimblecombe, Peter 1981 Environmental Impact of Fuel Changes in
Early London

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 1-11

83 Carlson, James H. 1981 Residential Wood Combustion in Missoula,
Montana: An Overview of Its Air Pollution
Contributions, Health Effects, and Proposed
Regulatory Solutions

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
pp. 539-550

84 Colome, Steven D.;
Spengler, John D.

1981 Residential Indoor and Matched Outdoor
Pollutant Measurements with Special
Consideration of Wood-Burning Homes

Proceedings of the 1981 International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Portland, OR; 
Published by Oregon Graduate Center, Beaverton, OR (1982), 
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