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continued exposure over several days. As a general rule, carboxyhemoglobin levels decline
50% every four hours once exposure ceases. It can therefore take 18-24 hours to purge CO
from the body. 
The risk of overexposure to CO is significantly greater in smokers, who already have a
significant background level of carboxyhemoglobin in their blood. CO also presents a
greater potential hazard to pregnant women. Fetal blood levels of CO may be 10-15%
higher than maternal levels. 

Particulate matter 
Particulates are the major pollutants from prescribed fire of concern to regulators. The US
EPA recently revised the National Ambient Air Quality Standard to include PM2.5, fine
particles which are 2.5 microns in diameter or less. Studies have shown a correlation
between number of hospitalizations for respiratory problems and pollution events of high
concentrations of fine particulates. 

Over 90% of particulates produced in prescribed fire smoke are respirable. The remaining
10% drop out of the air, or are filtered by the nose or mouth. Particulates serve as vectors of
carcinogens (such as polynuclear aromatic hydrocarbons) and other toxic compounds.
Overexposure causes irritation of mucous membranes, and a decrease in lung capacity and
function over time. At least one study, however, has shown recovery of normal lung capacity
and function in nonsmokers after several months without exposure. 

Formaldehyde 
The odor of this toxin is detectable at very low concentrations (about 1.0 ppm). Low-level
exposure causes irritation of eyes, stuffy nose and sore throat. Higher levels cause irritation
to spread to the lower respiratory tract. Long-term exposure of formaldehyde may cause
nasal cancer. 

Acrolein 
Acrolein is another type of aldehyde which has a piercing, choking odor, even at very low
concentrations. Low-level exposure causes severe irritation of eyes and upper respiratory
tract, producing stinging and tearing of eyes, nausea, and vomiting. Higher concentrations
have been measured in white smoke, as opposed to emissions from glowing combustion. 

Benzene 
Although benzene is a natural product of wood combustion, the chief source for this potent
carcinogen on prescribed burns is fuel for drip torches, pumps, etc. Ignition crews and
engine operators are especially susceptible. Symptoms of exposure include headache,
nausea, dizziness, and difficulty breathing. Prolonged exposure can result in anemia, liver
and kidney damage, and cancer. 

Combined Effects 
Because particulates, formaldehyde, and acrolein all act as respiratory irritants, their
combined effect must be considered when judging exposure. Tolerance levels may also be
lower when working at high elevations or air temperatures. 
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If an employer recommends respirators to its
maintenance program, mandated by OSHA. 
program under development by MTDC.

Information and Equipment Sources

Health Hazards of Smoke: Recommendation
summarizes the latest findings on this topic. T
Both are available from Missoula Technology
Missoula; Missoula MT 59801; phone 406-32

Smoke Exposure at Prescribed Burns; Final R
Research Station, Forestry Sciences Laborat
phone 206-553-7815. 

Health Hazards of Smoke was an excellent n
exposure limits and respirators. It is no longe
MTDC. 

Carbon monoxide diffusion tube dosimeters a
Draeger, Inc. Contact them at 412-787-8383 

Dosimeters and respirators are available in s
800-356-0783).
A bandana is not a respirator! In the
scanning- electron micrograph of a
bandanna at left, the pore size of the cotton
fabric is approximately 250 microns. The size
of particulates of concern for health impacts
is 2.5 microns! Clearly, a bandanna does
nothing to protect your respiratory system
from particulates. (Also, never place a wet
bandanna over your mouth to breathe
through. This may result in a steam burn in
your mouth and respiratory system.)
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 employees, it must enact an 11-step training and
This is one component of the respiratory protection

s of the April 1997 Consensus Conference
here is a companion video for this publication.
 and Development Center; Building #1, Ft.
9-3989. 

eport is available from Pacific Northwest
ory; 4043 Roosevelt Way, NE; Seattle, WA 98105;

ewsletter with good articles on risk, monitoring,
r in publication, but back issues may be available

nd dataloggers are manufactured by National
for local sources. 

ome lab supply catalogs (e.g., Lab Safety Supply:


