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Learning Objectives

Exposure

1. Catalog firefighter exposure to
toxic volatilized compounds using
silicone-based passive sampling
in conjunction with analytical
methods.
2. Compare firefighter exposure to
recommended
exposure
limit
guidelines.

Background

Figure 1: Firefighters are exposed to many
toxic compounds both when responding to
fires and performing daily station duties.

Figures 2 (above) and 3 (right): A heatmap showing wristband exposures to various polycyclic aromatic hydrocarbons and average
comparisons to NIOSH Eight-Hour Recommended Exposure Limits (RELs). Exposures were documented for firefighters during their
normal duties, including fire calls and work in fire stations.

Results

• Carcinogenic compounds in the
work environment pose a threat
to the long-term health outcomes of
firefighters and first-responders.
(Figure 1)

• Firefighter
exposures
to
PAHs
were
documented in a heatmap for controlled burn
trainings and during normal firefighter
workday. (Figure 2, 4)

• Silicone-based passive sampling
technology can be used to
evaluate the type and intensity of
exposure sustained by firefighters.
• Silicone
wristbands
were
deployed in controlled burn
situations, which are used in
firefighter
training,
to
collect
exposure data. (Figure 6)

• GC-MS reporting on PAHs analyzed on
wristbands returned mean time-weighted
average exposure over twice as high as the
NIOSH
recommended
exposure
limit.
(Figure 3, 5)
Figure 4: A heatmap showing levels of exposure to various
polycyclic aromatic hydrocarbon (PAH) species in firefighters
participating at a Class B controlled live fire training. Exposures
were quantified through GC-MS analysis.

Figure 5: Exposure levels to various PAHs in
firefighters participating in a Class B controlled
live fire training in comparison to NIOSH
Recommended Exposure Limits (RELs).

Methods

• Substances on exposed wristbands
were extracted and analyzed
using GC-MS. (Figure 7)

• Data collected suggest that on average,
firefighters may sustain unsafe levels of
exposure to PAHs during their station duties
and while responding to fires. (Figure 3, 6)
• PAH exposure profiles may change based on
whether the firefighter responds to a fire and
types of tasks performed in the station.

• Silicone wristbands were treated
to improve surface structure and
increase compound adsorption.
• Wristbands were distributed to
firefighters and deployed in and
around the controlled burn
structure. (Figure 6)

Conclusions

Figure 7: Silicone wristbands can be worn by firefighters
to produce a snapshot of their compound exposure over the
course of a day. 1.) Wristbands are solvent treated, 2.)
Wristbands are given to firefighters to wear, 3.) Extracts are
made from exposed wristbands and analyzed via GC-MS
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Figure 6: Deployment of silicone wristbands
in the area surrounding the controlled burn.
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