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STUDY OBJECTIVES

In 1998, the Regroupement Mon-
tréalais pour la qualité de "air
(RMQA) led a study to assess the
health and environmental impacts
of air pollution in the Greater
Montreal area. Wood combustion
was identified as a major source of
air pollution. In order to partly
respond to the issue, the Com-
munauté urbaine de Montréal
(CUM), Environment Canada and
the Direction de la santé publique
de Montréal Centre (DSP Mon-
tréal-Centre) jointly conducted a
field measurement study during
the winter of 1998-1999 aiming at
the assessment of the impacts of
wood burning. The sampling site
chosen for the project was located
at Riviére-des-Prairies, in an area considered to
be mostly influenced by residential wood com-
bustion. Data obtained at the site were compared
to those measured at other reference sites located
in semi-urban area and downtown Montreal.

The main goal of the winter sampling program
consisted into the environmental impact assess-
ment of wood combustion units used in many
residences. Several air pollutants emitted through
wood combustion have been measured such as
polycyclic aromatic hydrocarbons (PAH), volatile
organic compounds (VOC), fine particulate mat-
ter (PM) and some metals. Meteorological data
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were also acquired in order to verify linkages be-
tween emissions and pollutant concentrations
present in the air. Within the context of the
study, hourly and daily PAH and PM variations
were also examined. Lastly, the contribution of
residential wood burning on the levels of differ-
ent air pollutants has been evaluated. Eventually,
data obtained during the project should allow for
the prediction of adverse air quality situations
that could have an impact on the health of af-
fected population and also the ¢laboration of fur-
ther work on the health impacts of residential
wood combustion.
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POLYCYCLIC AROMATIC HYDROCARBONS

For PAH, mean levels measured

during a full day at the site influ- 100
enced by residential wood com-
bustion (76,8 ng/m’) were higher
than those measured in down-
town Montreal (40 ng/m®),
mostly influenced by wvehicle
emissions (Figure 1). On eve-
nings and week-ends, more PAH
are observed in area affected by
residential wood combustion, ei-
ther using the standard technique 24-hour 24-hour Evenings
(87,8 ng/m’) or from a continuous Downtownr  Wood combustion
analyzer., The latter shows that

there is twice more PAH during the eve-
ning (4 pm to 10 pm) than during the day
(10 am to 3 pm). Noteworthy is the fact
that samples measured during Christmas
evening contained twice more PAH than
those obtained during the entire day on
December 25",

PAH measured in Montreal

PAH (ngfms)

Figure 1 : Comparison of PAH meas-
ured in downtown Montreal (full day)
and at a site influenced by wood com-
bustion (entire day and evenings
only) in Montreal.

VOLATILE ORGANIC COMPOUNDS

Some VOC are found in greater
concentrations at the site influ-
. enced by residential wood combus-
0.8 Wood combustion { tion than in downtown Montrea
! Bpowntown . . ; -

(Figure 2). Literature review indi-

VOC measured in Montreal

EES:O-B ] cates that wood burning is a major
= source of these compounds. Car
8 0,4 - transportation, well known as a
= 0.2 - VOC emission source, Is not as im-

portant in the residential area cho-
sen for the study.

Acrolein Benzal- m-Tolual-
dehyde dehyde

Figure 2 : Comparison of some VOC
measured in downtown Montreal and
at a site influenced by wood combus-
tion in Montreal,
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FINE PARTICULATE MATTER AND METALS
During the winter of 1998-1999 Fine particulate matter {(PMzs)
(Figure 3), levels of fine particulate measured on the Island of Montreal
matter have been higher in a sector
influenced by wood combustion 15
(12,9 ug/m®) than in semi-urban &=
arca (7,4 pg/m’) or in downtown %, 10
Montreal (10,4 pg/m’). PM gener- =
ally behave the same way from one Eﬁ 5
site to the other in Montreal. How- &
ever, the site “ wood buming ” 0 ‘ .
greatly differs with numerous periods Semi-Urban  Downtown Wood
of high PM concentrations observed Combustion
only at this site.
From the range of metals measured Figure 3 : Levels of fine par tf'C”[a’e mat-
in Montreal, potassium and iron ter (PM,s) measured in various sectors
might help identifying sources of on the Island of Montreal.
pollution. Their ratio can be used to
single out wood combustion as the
main source of pollution in the resi-
dential area considered during the
study.
DAILY CYCLES
In an attempt to characterize the
Hourly Variation for PMzs use of wood combustion units,
25 - PM,s and PAH data measured
o~ 204 - - gg’:gtfv‘;’:b"'s“"“ 7\ with continuous sampling instru-
£ on—— i Uban / - | ments have been examined.
g 17X RS Hourly values indicate that they
2 10 . were higher during the evening
2 . than during the day, either for
PM,s (Figure 4) than for PAH
0 T T T T T T T T T T T T T T (Figure 5). Similarly, levels meas-
2 4 6 81012141618202224 ured on week-ends are higher than
. those observed on week-days. In
Time of the day fact, differences between week-
days and week-ends can be as high
Figure 4 : Hourly variation of fine par- as 34% for PM,s and 92% for
ticulate matter levels (PM;s) measured PAH. Also, PM and PAH levels
on week-ends in the Island of Montreal. tend to increase later through the
week-end.




Residential Wood Combustion

Page 4

.Yvette Bonvalot _
Tel.: (514) 528 2400
Ext 3248

‘Published in April 2000 |,

Results tend to demonstrate that wood
combustion contributes to the deterio-
ration of ambient air quality in an area
mostly influenced by wood burning.
As a matter of fact, many of the meas-
ured compounds experienced an in-
crease of 40% or more in their ob-
served concentrations. Complemen-

Hourly Variation for PAH

250 Figure 5 :

200 1T Week-end Hourly variation of
mg Weglodays /\ PAH levels measured
2 150 S on week-days compared
T 100 to week-ends.
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CONCLUSION

tary studies should be pursued to con-
firm if the impact of wood combustion
are as significant as indicated by the
results of this study. Additional field
studies during the summer and winter
seasons have therefore been conducted
to validate the results of 1998-1999
winter field study.

HEALTH

With respect to the health and the ex-
posure of people to contaminants origi-
nating from wood combustion, this
wintertime study raises a series of
questions. That is why the DSP Mont-
real-Centre, in partnership with the
Communauté urbaine de Montréal, En-
vironment Canada and the ministere de
I’Environnement du Québec, has con-

ducted a survey not only to understand
the spatial distribution of wood burn-
ing units over the Island of Montreal,
but also to identify sectors of weak and
intensive use of wood burning units.
That information has enabled the DSP
Montreal-Centre to do a pilot-project
to characterize and to quantify indoor
and outdoor exposure for residents.
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