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•• 1999 NATA: Oregon Residential Wood 1999 NATA: Oregon Residential Wood 
Combustion (RWC) emissions overCombustion (RWC) emissions over--
estimatedestimated

•• Review of 2002 RWC methodologyReview of 2002 RWC methodology
•• ReRe--interpretation of survey resultsinterpretation of survey results
•• Cordwood density data correctionCordwood density data correction
•• Activity and emissions estimates Activity and emissions estimates 

reductions for 2005reductions for 2005

OverviewOverview
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IntroductionIntroduction

•• 1999 NATA results (PAH from 1999 NATA results (PAH from 
woodstoves) triggered a review of the woodstoves) triggered a review of the 
Residential Wood Combustion EI Residential Wood Combustion EI 
methodmethod

•• Finding: Oregon RWC statewide Finding: Oregon RWC statewide 
survey results open to interpretation, survey results open to interpretation, 
affecting activity estimatesaffecting activity estimates

•• Specifically: estimated percent of Specifically: estimated percent of 
wood burning housing unitswood burning housing units
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SOURCES OF CANCER AIR TOXICS (NATA 1999)
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   National 9.7% 18.6% 23.7% 4.9% 43.1%
   Oregon 28.7% 57.0% 4.9% 1.4% 8.0%

Major Area and Other Onroad Mobile Nonroad Mobile Background
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AIR TOXICS CONTRIBUTING TO CANCER RISK IN OREGON
(NATA 1999 Exposure Estimates ~ Oregon Ambient Benchmarks)
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Approximate(3)

National Average is for the NEI excluding OR and WA(2)

ftp://ftp.epa.gov/EmisInventory/2002finalnei/2002_final_v3_2007_summaries/nonpoint/(1)

Notes:

69826,60054,9967,23634872National Avg. (2)

3,934125,936267,28938,8041,772312(3)Oregon
NOXVOCCOPM25-PRIBenzene15-PAH

---------------------------------------- tpy ------------------------------------------

2002 NEI Residential Wood Combustion Emissions Estimates (1)

2002 Oregon RWC NEI Submittal: 2002 Oregon RWC NEI Submittal: 
Approximately 5X National Avg.Approximately 5X National Avg.
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RWC Method: Emissions FormulaRWC Method: Emissions Formula

Estimated Emissions = Activity * Emission FactorsEstimated Emissions = Activity * Emission Factors

WhereWhere

Activity  Activity  = tons wood burned= tons wood burned
= estimated using 1993 & 2000 statewide = estimated using 1993 & 2000 statewide 

survey resultssurvey results

Emission Factors Emission Factors = specific to pollutant and device type= specific to pollutant and device type
= taken from EPA, EIIP, and OMNI = taken from EPA, EIIP, and OMNI 

documentation.documentation.
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•• Emission Factors considered not Emission Factors considered not 
open to interpretationopen to interpretation

•• Source of Oregon elevated RWC Source of Oregon elevated RWC 
emissions estimates = ACTIVITYemissions estimates = ACTIVITY

•• Activity = estimated from survey dataActivity = estimated from survey data
•• Survey data open to interpretationSurvey data open to interpretation
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DEQ RWC Method: Activity FormulaDEQ RWC Method: Activity Formula

Tons Wood Burned by County = (a) * (b) * (c) * (d)

Where
a = County 2005 Housing Units (HU), estimated from 2000 US 

Census Bureau data
b = % Woodburning HU by Region and Device, from 2000 survey 

data
c = Regional Avg. Annual Tons Fuel Combusted per Device, from 

1993 and 2000 survey data
d = County 2005/2000 Heating Degree Day ratio, from National 

Climatic Data Center
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Activity: 1993 and 2000 Statewide Activity: 1993 and 2000 Statewide 
Wood Heating SurveysWood Heating Surveys

•• 1993 (mail in): wood species data used: cord mass1993 (mail in): wood species data used: cord mass
•• 2000 (cold2000 (cold--call): Used for all other activity datacall): Used for all other activity data
•• Survey divided into five regions to accommodate county Survey divided into five regions to accommodate county 

spatial allocation required by the CERR spatial allocation required by the CERR 
•• Regions:Regions:

Northwest
Central

Northeast

SoutheastSouthwest
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•• 2002 estimates: Survey fuel burning data 2002 estimates: Survey fuel burning data 
was averaged per device and allotted to was averaged per device and allotted to 
respondents who reported owning a respondents who reported owning a 
wood burning device but did not report wood burning device but did not report 
burning wood fuel in the deviceburning wood fuel in the device

•• 2005 estimates: Survey fuel burning data 2005 estimates: Survey fuel burning data 
was not allotted to respondents who was not allotted to respondents who 
reported owning a device but did not reported owning a device but did not 
report burning wood fuel in the devicereport burning wood fuel in the device

2000 RWC Survey Results: Re2000 RWC Survey Results: Re--
InterpretationInterpretation
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Survey results: Burners = 327/856 completed interviews = 38%

Survey results: Owners = 420/856 completed interviews = 49%

662729133148648599152Totals
---------------------------------------------------------------

1134404716231422Southwest
----4419229141120Southeast
1256283224305383Northwest
1166222379710Northeast
339925258101517Central

BurnOwnBurnOwnBurnOwnBurnOwnBurnOwnRegion

Central 
FurnacePellet StoveWoodstoveInsertFireplace

“Owners” (own the device) vs. “Burners” (burn wood in the device)

2000 RWC Survey Results: Re2000 RWC Survey Results: Re--
InterpretationInterpretation
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2000 RWC Survey Results: Re2000 RWC Survey Results: Re--
InterpretationInterpretation
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DEQ Woodburning Housing Unit DEQ Woodburning Housing Unit 
EstimatesEstimates

56.7% 54.7% 54.9%
57.8%

51.2%

32.8%
38.5%

43.1%
37.6%38.6%
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51.2%

57.8%
54.9%54.7%

56.7%

38.6% 37.6%

43.1%
38.5%

32.8%

8.5%

15.5%
17.8%
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DEQ 2002 Estimates DEQ 2005 Estimates US Census 2000 Data

Woodburning HU: DEQ Estimates Woodburning HU: DEQ Estimates 
vs. 2000 US Census Data: Oregonvs. 2000 US Census Data: Oregon
(H40: House Heating Fuel: Wood = primary fuel)(H40: House Heating Fuel: Wood = primary fuel)
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Oregon RWC Activity Method: Wood Oregon RWC Activity Method: Wood 
density error correction to 2005 density error correction to 2005 
estimatesestimates

•• Cord consumption by region, from 2000 Cord consumption by region, from 2000 
survey datasurvey data

•• ““TypicalTypical”” cord mass estimated from wood cord mass estimated from wood 
species burned (from 1993 survey results)species burned (from 1993 survey results)

•• Incorrect species density value used to Incorrect species density value used to 
estimate typical cord mass for 2002 methodestimate typical cord mass for 2002 method

•• Corrected for 2005: regional average annual Corrected for 2005: regional average annual 
tons fuel combusted per device revised tons fuel combusted per device revised 
downwarddownward
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DEQ 2005 RWC Activity DEQ 2005 RWC Activity 
Reductions From 2002 EstimatesReductions From 2002 Estimates

•• Revised woodburning HU = 37% Revised woodburning HU = 37% 
reductionreduction

•• Corrected cord density = additional Corrected cord density = additional 
13% reduction13% reduction

•• Total reduction = 50% on averageTotal reduction = 50% on average
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Estimated Tons Wood Fuel Combusted: Estimated Tons Wood Fuel Combusted: 
2002 Estimates vs. 2005 Revised 2002 Estimates vs. 2005 Revised 
EstimatesEstimates
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Emissions Estimates: Emissions Estimates: percent reduction in percent reduction in 
emissions estimates between the 2002 and emissions estimates between the 2002 and 
the 2005 DEQ RWC inventoriesthe 2005 DEQ RWC inventories
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ftp://ftp.epa.gov/EmisInventory/2002finalnei/2002_final_v3_2007_summaries/nonpoint/
National Average is for the NEI excluding OR and WA

(2)

2005 Revised estimates(1)

Notes:

69826,60054,9967,23634872National Avg.(2)

1,77667,126127,61118,969797104Oregon(1)

NOXVOCCOPM25-PRIBenzene15-PAH

---------------------------------------- tpy ------------------------------------------

2005 Oregon RWC Emissions Estimates Compared to 2002 National Averages

Emissions Estimates: 2005 Oregon RWC EI: Emissions Estimates: 2005 Oregon RWC EI: 
Approximately 2X 2002 National Avg.Approximately 2X 2002 National Avg.
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Conclusions / Recommendations: Conclusions / Recommendations: 
New Survey NeededNew Survey Needed

•• Owner vs. burner questions more Owner vs. burner questions more 
closely linkedclosely linked

•• Wood species burned data updatedWood species burned data updated
•• Primary or secondary fuel questionsPrimary or secondary fuel questions
•• Check DEQ estimated activity against Check DEQ estimated activity against 

US Census data H40 House Heating US Census data H40 House Heating 
Fuel (1 in 6 HU get Fuel (1 in 6 HU get ““long formlong form””))

•• Consider EPA NEI RWC Workgroup Consider EPA NEI RWC Workgroup 
recommendationsrecommendations
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Questions?Questions?

Contact:
Christopher L. Swab
Oregon DEQ, 811 SW Sixth Ave, Portland, Oregon  97204-1390
swab.christopher@deq.state.or.us


