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For those of us living in northern lati-
tudes where autumn leads to winter
darkness and frigid temperatures, the
sight and smell of wood fires can make
us think of family, home, comfort, and
warmth. With energy prices continuing to
rise, with concerns about climate change
and using fuels that aren’t sustainable, and
faced with few fuel options in rural areas, the
smell of wood smoke is becoming the norm
as more and more people choose to burn
wood as their main source of fuel to heat their
homes. And while woodstove efficiency has 

significantly improved through the efforts of gov-
ernments and industry in North America, a lesser
known heater—the outdoor wood-fired water
heater or outdoor wood boiler (OWB)—has not.
The increase in the number of OWBs has become
a concern to U.S. and Canadian public health and
environmental agencies. According to the North-
east States for Coordinated Air Use Management
(NESCAUM), “the current generation of OWBs
emits at least twenty times more emissions than the
current generation of [U.S. Environmental Protec-
tion Agency] EPA-certified woodstoves.”1

Wood is a biomass fuel option whose combustion
produces emissions with important health effects.
According to Environment Canada,2 by 2007, res-
idential wood combustion had become Canada’s
largest source of four polycyclic aromatic hydro-
carbon (PAH) compounds that EPA has classified
as probable human carcinogens: Benzo[a]pyrene
(B(a)p), Benzo[b]fluoranthene (B(b)f), Benzo[k]
fluoranthene (B(k)f), and indeno[123-cd]pyrene
(I(1,2,3-cd)p). While emissions of these PAH com-
pounds had decreased substantially from the alu-
minum and the iron and steel industries in Canada,
Environment Canada estimates that emissions of
the four PAH compounds continued to increase
from residential wood combustion.

At the same time, residential wood combustion had
become a source of fine particulate matter (PM2.5)
emissions that was 15 times higher than Canada’s
electric power utilities in 2007 and the largest
source of PM2.5 nationally, not counting construction
and dust from roads. According to EPA emissions

inventory data for 2005,3 in all of the NESCAUM
states, residential wood combustion was in the top
three sources of PM2.5 emissions. Further, while
residential wood combustion is a large source of
PM2.5 annually, this number does not tell the
whole story, especially with respect to short-term
concentrations and potential human exposure. The
local or near-source impact is variable and wood
smoke concentrations can be quite high for short
durations that are important with respect to health,
even if the nearest PM2.5 monitor indicates overall
low PM2.5 levels.

This focus on OWBs is timely. Although European
regulations three decades ago led to the develop-
ment of high-efficiency and low-emission biomass
appliances, there has been a vacuum in federal and
state/provincial regulations in North America. This
vacuum has meant that people faced with life-
threatening smoke from their neighbor’s OWB
have sometimes had no recourse but to use the
courts to find solutions. EPA is working to publish
proposed Residential Wood Heater New Source
Performance Standards in the Federal Register in
June 2011 for public comment and intends to
publish the final rule in July 2012, setting a stan-
dard for actions on OWBs in the United States. 
In the meantime, however, states, provinces, and
many municipalities in Canada and the United
States have had to go ahead and act.

In this month’s EM, OWBs are examined from a
health effects standpoint. Europe’s experience and
technologies set the stage with an article from 
Austria’s BIOENERGY 2020+. Technological 
developments through the New York State Energy
Research and Development Authority (NYSERDA)
show what is happening in the United States. One
Canadian province—British Columbia—describes its
plans to deal with OWBs, while one Northeast U.S.
state—Maine—offers its experiences as a case study
with advice for other areas struggling with the 
basics of how to handle OWBs. em
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Ah…the smell of wood smoke as you walk through the forest with the crisp feel
of cold air on your face!


