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ildland fire operations are con-
Wducted in a high-risk environment.

Individuals involved in all aspects
of fire management are subject to the
dangers of burnovers, vehicle and air-
craft accidents, and medical emergen-
cies. Between 1990 and 1998, 133
individuals died while involved in
wildland fire activities (Figure 1). These
deaths occurred on 94 separate events.

Each year, the National Wildfire
Coordinating Group’s (NWCG) Safety
and Health Working Team prepares a
“SafetyGram” documenting wildfire
fatalities across the United States in all
jurisdictions, including areas protected
by Federal, State, city/county, rural, and
volunteer firefighters. The SafetyGram
contains specific information about each
fatality (and nonfatal fire entrapments),
but does not process, analyze, or
interpret the data.

This paper will analyze the data pre-
sented in the SafetyGrams for 1990 to
1998, looking for trends and making
recommendations that may be important
to fire managers in their efforts to reduce
future fatalities. Specific information
analyzed includes: cause of death,
organization, and the geographic area
of the fatality.

Causes of death have been grouped
into six categories:

O Heart attacks;

0O Burnovers;

O Falling snags;

O Vehicles, including single- or multiple-
vehicle collisions, as well as individ-
uals struck by a moving vehicle;

O Aircraft accidents, both fixed and
rotary wing, as well as aircraft-
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Figure 1—The annual death toll for persons who died while involved in fighting wildland fires

from 1990 to 1998 (133 total deaths).

related accidents on the ground;

O Miscellaneous causes, such as
training, medical, suicide, drowning,
and so forth.

Organizations of the individuals killed
are broken into seven groups:

O Federal: USDA Forest Service,
National Park Service, U.S. Fish and
Wildlife Service, Bureau of Indian
Affairs, and the Bureau of Land
Management;

O State forestry or fire organizations;

O City/county: Permanent employees
of these jurisdictions;

0 Volunteers: Members of organized
departments;

O Military: Active duty, National
Guard, and Army Reserve;

O Contractors: Individuals such as air
tanker and helicopter pilots and crew,
caterers, drivers, and organized
contract fire crews;

O Private: Individuals not affiliated with
other groups, but who died while
fighting fires.

Two significant wildfire events had
multiple fatalities during the 1990-to-
1998 period: the South Canyon Fire in
1994, where 14 Federal firefighters died,
and the Dude Fire in 1990, where 6
State employees perished. The data
from these events are included in the
analysis, but in some cases, those
events are discussed separately for
comparison with the baseline.=,
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ndividuals involved in wildland fire

operations died more often in burn-

overs than from any other cause
(Figure 2). Fifteen separate burnovers
led to the deaths of 39 firefighters in 13
States. Fatalities from burnovers have
occurred in each year, except 1992,
ranging from a high of 17 in 1994 to a
low (excepting 1992) of 1 in 1997 and
1998. If the South Canyon Fire (14),
and the Dude Fire (6) fatalities are
removed, the total deaths from burn-
overs falls to 19, and the average drops
to 2.1 fatalities per year. Burnovers
were responsible for 29% of all fatalities
in the period analyzed, even though
they represented just 16% of the events
causing fatalities. This demonstrates
that the number of burnover fatalities
is not just a function of the quality of
the decisions leading to the event, but
also represents the number of individ-
uals at the scene.

Aircraft accidents are the next leading
cause of fatalities among wildland fire
personnel (total: 30, 23%), closely
followed by heart attacks (total: 28, 21%)
and vehicle accidents (total: 25, 18%).

causes in the miscellaneous category
include drowning, electrocution, suicide,
and training. =

Other causes of death on wildland fires
include falling snags (total: 5, 5%), and
miscellaneous (total: 5, 5%). Specific

Fatalities by Cause, 1990 to 1998
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Figure 2—The causes of death for 133 persons who died while involved in fighting wildland
fires from 1990 to 1998.
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veryone involved in wildfire activities
Eis exposed to hazards, not just on-

the-ground firefighters (Figure 3).
O Volunteer firefighters were the most
likely to die on wildland fire operations
(total: 41, 31%). The most common
causes of death were heart attacks
(total: 17, 12%) and vehicle accidents
(total: 18, 13%). Five volunteers died
from burns, and one from electrocution
(Figure 4).

O Thirty-five Federal employees (26%)
died during the period. Burnovers were
the leading cause of death (16), includ-
ing the 14 firefighters who died on the
South Canyon Fire in 1994. The other
causes of death were evenly distributed:
heart attacks (5), vehicle accidents (4),
miscellaneous (4), aircraft accidents
(4), and falling snags (2). Removing the
South Canyon Fire from the database
would drop Federal fatalities to 21 (17%
of 122 fatalities) (Figure 5).

0O Contractors working on wildland fire
operations suffered 28 fatalities in the
1990 to 1998 period: 23 died in aircraft
accidents (19 fixed wing and 4 rotary
wing), with other fatalities occurring
from falling snags, heart attacks, and
vehicle accidents (Figure 6).

O Eighteen State employees died on
wildland fire operations from 1990 to
1998. Burnovers were the leading
cause of death (10), and include the
six State of Arizona employees killed
in the Dude Fire. Other causes of death
among State employees include heart
attacks (2), aircraft accidents (2), falling
snags (2), and heat stress (2). If the 6
fatalities on the Dude Fire were exclud-
ed, the State’s fatalities would drop to
12, with 4 caused by burnovers (Figure
7).

O City/county fire personnel suffered
seven fatalities. Six occurred from burn-
overs, with five of those early in the
period of this report.

Fatalities by Organization, 1990 to 1998
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Figure 3—Fatalities grouped by the organizations of persons who died while involved in fighting
wildland fires from 1990 to 1998.
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Figure 4—The causes of death for the 41 volunteers.

0O One person in the military was killed
in a ground-based aircraft accident
while supporting wildfire suppression
during 1994. =

0 Two private citizens were burned
over and died while attempting to
suppress a wildland fire in Montana
during 1996.



