(TIOSH Death in the
e lIne of duty...

A Summary of a NIOSH fire fighter fatality investigation September 1, 1999

Two Volunteer Fire Fighters Die While Fighting a Wildland Fire - Kentucky

SUMMARY the line, and various members of the crew, except
On April 6, 1999, two male volunteer fire fighterte victims, doubled back and reconstructed the fire
(the victims), 28 and 30 years old, died while tryitige. As the fire grew in intensity and spot fires
to escape a wildland fire burning in hardwood leadntinued to break over the fire line, the two victims
litter. The victims were part of a 10-person, initiddecame separated from the rest of the crew. The
attack fire fighting crew from a local volunteer firére, still growing in intensity, moved rapidly up the
department. After the crew arrived at the fire scehellow, and the CL gave the order, by radio, to pull
about 1647 hours, the incident command post wask. One of the victims, equipped with a radio,
established. The Incident Commander (IC) directetknowledged the order and indicated that he and
the crew to put on their wildland personal protectithe other victim would pull back. Shortly thereatfter,
equipment and then designated a crew leader (&bund 1725 hours, the same victim radioed that they
to oversee line construction operations. A planhafd both been burned. This was the last radio
attack was discussed and the CL, along with six frensmission heard from the victims. Evidence atthe
fighters, walked into the forest adjacent to a naturaident site suggests that as the fire began to grow
water drain (hollow) where the fire was burning. Theintensity and move up the hollow, the victims tried
CL and fire fighters began clearing vegetatidn,run up the hollow ahead of the fire. As the victims
creating a fire line at the fire site which consistedrah farther up the hollow, the terrain became steep
about 2 to 3 acres of hardwood litter under a dorm@mproximately a 45 degree slope), and the fire
hardwood overstory. The fire line was beimgntinued to intensify due to gusting winds and the
established on the left flank of the hollow adjacentdaimney effect created by the terrain in the hollow.
the fire. Creating the fire line, the fire fighters formdthe victims’ bodies were later found about 100 yards
a single-file line with the two victims leading. TheEom the top of the ridge, where they were
two victims were using a rake and leaf blowerpoonounced dead. NIOSH investigators conclude
clear the fire line. As the fire line was beinat, to minimize similar occurrences, fire departments
constructed, several spot fires were breaking osegaged in wildland fire fighting should:
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The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purposq of
the program is to determine factors that cause or contripute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategie$ for
preventing future similar incidents. To request additiona
copies of this report (specify the case number shown i the
shield above), other fatality investigation reports, or
further information, visit the Program Website at:

http://www.cdc.gov/niosh/firehome.html

Figure 1. Fire’s Origin and Travel or call toll free1-800-35-NIOSH
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. provide fire fighters with wildland The incident site was visited and the fire scene

personal protective equipment (PPEphotographed. Copies of witness statements, death
that is NFPA 1997 compliant andcertificates, dispatch records, daily records, training

monitor to ensure its use. records, and a map of the fire scene were obtained.
The volunteer fire department involved in the incident
. equip fire fighters with approved fireserves a population of 3,000 in a geographic area of

shelters and provide training on thes0 square miles and is comprised of approximately
proper deployment of the fire shelter a5 volunteer fire fighters. As required by the State,
least annually with periodic refreshera new volunteer fire fighter must complete 20 hours

courses during the year of training before responding to any emergency
activity. This training includes administration and
. utilize National Weather Service (NWSprganization, safety, fire behavior, extinguishers,

Fire WX Forecasters for all fire weatherpersonal protective equipment (PPE), forcible entry,
predictions and immediately share withropes, ladders, fire hose/nozzles/appliances, fire
all personnel all information about control, ventilation, salvage, overhaul, fire
significant fire behavior events (e.g.ijnvestigation, and driver’s training. In addition to the
long-range spotting, torching, spotting,20 hours of training completed by new volunteer fire

and fire whirls) fighters, the State requires 58 elective hours of training
to complete certification. The 20 hours of training
. learn, communicate, and follow the 1Qcan be applied to the required 58 hours of training.

standard fire orders as developed by tHauring 1998, the victims had completed 118 and
National Wildfire Coordinating Group 119 hours of training. This training included: Safety

(NWCG) training, fire alarm & communication, fire behavior,
portable extinguishers, PPE, ventilation, ropes,
INTRODUCTION ladders, fire control, salvage, overhaul, emergency

On April 6, 1999, two male volunteer fire fightersnedical care, rescue, responder to hazmat incidents,
ages 28 and 30 years old, died while fightindie prevention/public fire education, emergency &
wildland fire. The two fire fighters, both members disaster planning, fire investigation, pumper operations
avolunteer fire department responding to the wildlafadnaintenance, fire hose/nozzles/appliances, and
fire, were constructing a fire line when the fidriver training.

intensified. Since the fire blocked their escape route,

they tried to run up a hollow ahead of the firAlthough a neighboring volunteer fire department and
However, due to the rapid flame spread and stéep fighters from the Kentucky State Forestry
terrain, the two fire fighters were killed trying t®ivision were involved in this fire, only the events
escape. On April 27, 1999, two Safety amd/olving the crew which included the victims will be
Occupational Health Specialists from NIOSHijscussed.

Division of Safety Research, investigated the incident.

They conducted interviews with representatives frtVESTIGATION

the Kentucky Division of Forestry, the Chief and ti@n April 6, 1999, at 1635 hours, a wildland fire was
Assistant Chief of the fire department (Incidergported to the Kentucky State Forestry Division
Commander the day of the fire), Crew Leader, ai«5FD). The fire was believed to have been started
other members of the crew involved in the incidewtien a landowner was burning (clearing out) a fence
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line and the fire escaped his control. The fire quickhe fire line occurred several times. The other
spread into the adjacent hardwood forest of oalembers of the crew continued to reconstruct the
maple, poplar, etc. (see Figure 1). The weatls, while the victims moved farther up the hollow
conditions affecting the fire growth included relathaavay from the other fire fighters.
humidity at 25 to 30 percent, ambient air temperature
between 70° and 80° F, and winds from the weslrighe interim, the IC made radio contact with the
northwest at 12 to 20 m.p.h. and gusting to 40 m.&hief from the neighboring fire department which was
Also, the fire was located in a drain (a hollow), withiorking the right flank of the fire. They discussed
a steep slope of about 45 degrees. wind conditions; the wind was changing direction
and picking up. Atthis time the IC called the KSFD
The KSFD dispatched a local volunteer fimgeather station for an update on the current weather
department which was the first responding urggnditions. After being put on hold for 2 to 3 minutes,
arriving at the fire scene at 1647 hours. The uhi IC canceled the call. About this time, the victim
consisted of an Incident Commander (IC), a Crauth the radio called to advise the IC that his leaf
Leader (CL), and eight fire fighters. The IBlowerwas out of gas. Shortly thereafter, in about 2
immediately established command and discusseddr#&minutes, the wind starting gusting causing the
fire attack with the CL who was directed to overste to move rapidly up the hollow. Also, a number
the fire fighting operations. The IC also instructedifire whirls were witnessed by several members of
the fire fighters to put on their wildland persontie crew. (A fire whirl is a spinning column of
protective equipment (PPE) which consisted agcending hot air and gases which rises from a fire
structural fire fighting helmets, leather gloves, aadd carries aloft smoke, debris, and flame. A fire
brush coats. Additionally, the victims were wearimghirl may range from a foot or two in diameter to
Nomex® shirts and cotton blue jeamdote: Fire small tornadoes in size and intensity.) As the fire
shelters were not available for any of the fimtensified, the CL used his radio to order everyone
fighting crew. After the fire attack was discusseth pull back. The victim with the radio acknowledged
two fire fighters remained near the Engine to providée order and indicated that he and the other victim
structural protection at a nearby house while the @auld pull back. A minute or two later he transmitted
and the remaining six fire fighters moved into thige message that he and the other victim had been
forest. The fire fighters started constructing a fisarned. This was the last radio transmission heard
line adjacent to the hollow. At this time the fire hdcbm the victims. The IC ordered everyone to the
burned about 3 acres of privately owned forest laooimmand post so a head count could be taken.
Eventually about 153 acres were burned, includisier taking a head count and talking with the fire
about 75 acres of National Forest. Equipment uBghiters for 1 to 2 minutes, the IC directed everyone
by the crew consisted of three radios (held by thestay in the burned-over area to search for the
IC, CL and one victim), rakes and leaf blowers. Tyietims. Evidence at the incident site suggests that
two victims were positioned in front of the remainiras the fire began to grow in intensity and rapidly move
crew, on the left flank of the hollow, while theyp the hollow, the victims tried to run up the hollow
constructed their part of the fire line. As the fighead of the fire (see Figure 2). The farther the
moved toward the fire line, gusts of wind caused thetims ran up the hollow, the steeper the terrain
fire to jump the line. When this occurred, part of thecame (approximately a 45 percent slope). Gusting
crew except the victims, doubled back amdnds and the chimney effect created by the
reconstructed the fire line. The need to reconstiogography caused the fire to continue to intensify.
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Eventually, the fire overtook the victims. Their bodi€sscussion: According to NFPA 1500, fire fighters

were later found about 100 yards from the topwafio fight wildland fires should be equipped with
the ridge, where they were pronounced dead (8pproved fire shelters. A properly deployed fire

Figure 3). shelter is designed to reflect 95 percent of radiant
heat. Itis uncertain whether PPE or fire shelters would
CAUSE OF DEATH have prevented these tragic deaths; however, if

The cause of death for both victims was listed by fireper PPE and fire shelters had been used, the
coroner as asphyxia due to environmental oxygstims’ chances of survival would have been greater.
deprivation, smoke inhalation, and acute carbadditionally, fire fighters who are equipped with fire
monoxide poisoning. shelters should be trained on the proper deployment
of a fire shelter and receive annual fire shelter training
RECOMMENDATIONS AND DISCUSSION  with periodic refresher training.
Recommendation #1. Provide fire fighters with
wildland personal protective equipment (PPE) Recommendation #3: Utilize National Weather
(e.q., fire resistant pants or coveralls and fire Service (NWS) Fire Weather (WX) Forecasters
shelters) that is NFPA 1977 compliant andfor all fire weather predictions and immediately
ensure its use:? share with all personnel all information about
significant fire weather and fire behavior events
Discussion: Fire fighters involved in wildland firée.g., long-range spotting, torching, spotting,
fighting activities should be provided, at a minimurand fire whirls).2
the PPE and training as described in NFPA 1997 to
perform these activities safely. If funds are nbtscussion:The IC attempted to get the weather
available within the volunteer fire department tmnditions from the local State forestry weather
purchase the appropriate PPE, then State and Istedilon but was unsuccessful. This type of weather
community representatives should consider effddsecast does not provide site-specific information
to provide the funding necessary to equip evenyfire weather such as erratic wind change. NWS
volunteer fire fighter with appropriate PPE (e.dzire WX Forecasters should be utilized for all fire
flame retardant clothing and fire shelters), and baseather predictions and should include requests for
wildland fire fighting training. Additionally, asspot weather forecasts during periods of abnormal
described in the National Wildfire Coordinatingeather or high fire danger on wildland fires. This
Group (NWCG) Fireline Handbook, the use tfpe of weather forecast is especially important for
Nomex® pants or coveralls may have reducedumjunteer departments whose members may not have
36 percent the severity of their burns. access to daily fire weather updates.

Recommendation #2. Fire fighters who fight Recommendation #4: Fire departments engaged
wildland fires should be equipped with an in wildland fire fighting should learn,
approved fire shelter and provided training on communicate, and follow the 10 standard fire
the proper deployment of that fire shelter at orders as developed by the NWCG.

least annually with periodic refresher training 3#
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Discussion: The following 10 standard fire ordeREFERENCES

as developed by the NWCG, should be learn&d,National Fire Protection Association [1998].

communicated, and followed by every fire fighter witéFPA 1977, Standard on protective clothing and

is involved in wildland fire fighting operations: equipment for wildland fire fighting. Quincy, MA:
National Fire Protection Association.

. Fight fire aggressively but provide for
safety first. 2. National Wildfire Coordinating Group [1998].
NWCG fireline handbook 3. Boise, ID: National
. Initiate all action based on current and Wildfire Coordinating Group.

expected fire behavior.
3. National Wildfire Coordinating Group [1996].

. Recognize current weather conditions Your fire shelter: beyond the basics. Boise, ID:
and obtain forecasts. National Wildfire Coordinating Group, 1996-790-
274/40083.
. Ensure instructions are given and
understood. 4. National Fire Protection Association [1997].
NFPA 1500, Standard on Fire Department
. Obtain current information on fire Occupational Safety and Health Program. Quincy,
status. MA: National Fire Protection Association.
. Remain in communication with crew INVESTIGATOR INFORMATION
members, your supervisor, and adjoining Richard W. Braddee, Safety and Occupational
forces. Health Specialist and Kimberly Cortez, Safety and
Occupational Health Specialist, NIOSH, Surveil-
. Determine safety zones and escapénce and Field Investigations Branch, Division of
routes. Safety Research.
. Establish lookouts in potentially
hazardous situations.
. Retain control at all times.
. Stay alert, keep calm, think clearly, act
decisively.
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Figure 1. Fire’s Origin and Travel
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Figure 2. Victims’ Path of Travel (Drain in Hollow)
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Figure 3. View From Top of Ridge Looking Down at Area Where Victims Were Found
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