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History
• Firefighters and managers have been concerned 

for decades about the health effects of smoke

• Early research proved inconclusive

• In 1985, studying the health effects from smoke 
was not a high priority



That position changed dramatically with the 1987 and 
2008 fires of northern California, southwest Oregon and 

the Yellowstone fires of 1988.

Why are we concerned?

• Safety and welfare of workforce

• It is the law



Human Risks
Yellowstone Wildfires 1988

• 30,000 medical visits

• 12,000 included respiratory complaints

• 600 required subsequent medical 
attention





Health Hazards of Smoke Project
Study Plan of 1989 and 2009

Exposure
Assessment

Respirator
Studies

Health
Effects

Risk Management Strategies

• Monitoring
• Medical Surveillance
• Future Research and Development



Exposure Assessment



Smoke Sampling Device to Measure Fireline Exposure



Log Toss??



Findings
• Very low percentage of exposure exceeds limits of CO and 

respiratory irritants (acrolein/formaldehyde, PM3.5)
• Periods of low exposure may bring time-weighted average into 

compliance
• High-exposure work: direct attack, line holding, burnout, 

inversions
• Peak and short term exposures can exceed limits
• CO level is an indicator of PM2.5, acrolein and formaldehyde
• Upper ranges of exposure may not have been captured and 

samples limited to West



Exposure Study 2007-2012



Data Sheet



Findings
A Percentage of Wildland Firefighters Exceed 

Safe/Established Levels
for

• Each Exposure Limit
• On Each Fire Type

• This data is being presented on Wednesday at 
1435 in the Willows Room by Tim Reinhardt



Health Effects

• As others will discuss today, there are many 
knows about health affects of the components 
of smoke 

– Long-term studies are beginning
– Along with other studies



Health Effects

• Joint Fire Science Grant
– Look at components of smoke and risk of health 

effects (based on exposure)
• Data presented on Wednesday at 1715 in the Willows 

Room by Dr. Olorunfemi Adetona



Respirators

• Protects respiratory system
• Less weight than SCBA
• Allows work in problem areas

Pros Cons
• Heat stress/

work reduction
• 20% Work Reduction

• Training
• Over-confidence



Risk Management
• Manage exposure
Tactics and training

• Monitor exposure
Carbon monoxide 

data loggers
Visual reference
Biomarkers

• Respiratory protection
– NFPA respiratory design standard 





Risk Management?



Risk Management?



Questions?

• jdomitrovich@fs.fed.us
• 406-829-6809

mailto:jdomitrovich@fs.fed.us
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