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Residential Wood Combustion

AResidential wood combustion (RWC) is an important source of air
pollution in mid- and high-latitude climates.

Alt is a relatively unregulated source that accounts for:
A 8% of total PM, - emissions in Canada
A> 70% during winter in some communities where RWC is prevalent.
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Wood Stove Exchanges in BC

Aln 2007 the British Columbia Ministry of Environment initiated a
wood stove exchange program in the Bulkley Valley Lakes District
of the province.

A 7,200 of 11,500 homes used wood as their primary heating fuel
A 4,200 of the wood stoves were non-certified.

A Stove exchanges were encouraged through both financial incentives and
municipal bylaws.



Objective

ATo evaluate the air quality impacts of this stove exchange
program in four communities in the district (Burns Lake,
Houston, Smithers, and Telkwa).

ATo describe

ATemporal patterns of RWC markers
A Spatial patterns

ABiomarkers of cardiovascular health following indoor/outdoor
monitoring
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How do we meet our objective: an outlook of
the various approaches
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Establishing=mpirical Evidencfor Woodsmoke Pollution

Routine monitoringdata

A No special study required

A Common features of smoky
days likely identifiable

A Temperature, variability,
diurnal patterns
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Burns Lake Smithers
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Data collection: Monitoring and
Measurements




Measurement campaigns

ACentral site monitoring: PM, .

A between 2007 and 2013 0 E
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B Vancouver Coastal Health
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Data Collectiolg Sample Analysis

APM., - concentrations were determined gravimetrically

ALight absorbing carbon (LAC) was estimated from absorbance
by Smoke Stain Reflectometer

Al evoglucosan was quantified by GC/MS.

AFilter samples were analyzed for metals by X-ray fluorescence
prior to levoglucosan analysis.




Data Collectioig Data Analysis

ATemporal patterns in median PM, - concentrations,
levoglucosan concentrations, and levoglucosan/PM, . ratios.

AWe also compared in 2007/08 with those in
2012/13



Data collection: Monitoring and
Measurements




Mobile monitoring:
Smithersand Telkwa

ASimilarroutespre- and
postexchange

ASimilarnephelometers

Photofrom Millar, Gail.Characterizing residential wood smoke at tteeghbourhoodscale: An evaluation of five communities in British Coluni@versity of Northern BritisGolumbia2012



Other tools for air quality impacts

AEvaluation of cardiovascular health markers among non-smoker
adults pre- and post-exchange in Smithers

ARandomized cross-over study
A systemidnflammation
Amicrovasculaendothelialdysfunction(RHI)

AllenRW,CarlstenC,KarlenB, LeckieS,EedenSV \VedalS, etal. Am JRespirCrit Care Med. 2011 May 1;183(9):12239.



Summary of Tools and Data to evaluate the
Impact of the stoves exchange

T ousion JBumsLake [ Tehwa | Smihers

2008/09 2012 2008/09 2012/13 2008/9 2012/13 2008/09 2012/13

/13

PM2.5 fixed K K K K K K
Levoglucosafixed K K K K K K
Metals K K K K K K
Nephelometerfixed K K K K
Nephelometemobile K K K K
Indoor PM2.5, K K
LevoglucosanBC

RHI K K
IL-6 K K

CRP K K



Wood stove exchange



Community Exchange Numbers
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Temporal patterns (1)
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Temporal patterns (2)

LevoglucosafPM2.5 Ratio (%)

Exchanges from 2007/2008 to 2012/2013
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