Fire Fighter Fatality Investigation
and Prevention Program

Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

December 21, 2001

Volunteer Fire Fighter Dies and Another Fire Fighter is Injured During
Wall Collapse at Fire at Local Business--Wisconsin

SUMMARY

On February 25, 2001, a 46-year-old volunteer
Assistant Chief wasfatally injured in astructural
collapse at a local business. On February 25,
2001, at approximately 0450 hours, a resident
notified the local Sheriff’s department of a
structure fire at a local business. The first
responding volunteer department responded to the
fire at approximately 0500 hours. However, due
to safety concerns by the local Sheriff’s
Department, they were told to stage
approximately %2 mile away from the fireground
until it was deemed safe for them to begin fire
suppression activities. Note: There were safety
concerns from the sheriff’s department due to a
domestic disturbance that occurred at thislocation
earlier in the day. After the local Sheriff’s
Department secured the scene, Volunteer
Department #1 | eft the staging areaand madetheir
way to the fireground. At approximately 0600
hours, the Chief of Volunteer Department #1
assumed Incident Command (1C) and started an
aggressivefire suppression operation. Volunteer
Department #2 arrived on the scene at
approximately 0610 hours and began assisting
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Volunteer Department #1 with fire suppression
and water supply operations. Crews began to
ventilate the structure by clearingwindows. The
|C then assisted a crew on the north side of the
structure on a ladder to hit the fire through a
window. ThelC ordered crewsto ladder the roof
to try to force a door (hay loft) open to provide
some vertical ventilation to assist suppression
efforts. At approximately 0700 hours, Volunteer
Department #3 was paged out to respond. At
approximately 0745 hours, crewsfrom Volunteer
Department #3 arrived on the scene. At
approximately 0752 hours, two fire fighters (the
victim and theinjured firefighter) from VVolunteer
Department #3 were given an assignment by the
Assistant Chief from Volunteer Department #1.
TheAssistant Chief instructed themto relievethe
two fire fighters from Volunteer Department #1
on hoselines near the breezeway area. Thevictim
and theinjured fire fighter made their way to the
door north of the breezeway to begin fire
suppression. At approximately 0757 hours, the
victimwent into the structure approximately three
steps to retrieve the nozzle, which was left just

The Fire Fighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contribute
tofirefighter deaths suffered intheline of duty. Identification
of causal and contributing factors enable researchers and
safety specialiststo develop strategiesfor preventing future
similar incidents. The program does not seek to determine
fault or place blame on fire departments or individual fire
fighters. To request additional copiesof thisreport (specify
the case number shown in the shield above), other fatality
investigationreports, or further information, visitthe Program
Websiteat
www.cdc.gov/niosh/firehomehtml
or cal toll free1-800-35-N1OSH
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inside the doorway, and the injured fire fighter
stayed in the doorway as backup. The victim
started to back out of the structure when the
injured fire fighter heard a series of cracks and
yelledfor thevictimtoexit. Theinjuredfirefighter
was approximately 2 feet from the structure and
heard a “loud crack and a roar.” The exterior
wall and roof collapsed outward and hit the
injured fire fighter in the middle of hisback (the
top edge of the wall landed on the injured fire
fighter’'s SCBA cylinder) and pinned him face
down in the snow. The victim was also pinned
beneath the collapsed wall, approximately 2 feet
behind and to the left of the injured fire fighter.
Atthistimeall fireground crewsbegan extrication
of the two trapped fire fighters. Theinjured fire
fighter wasremoved from benesth thewall, placed
on abackboard, and taken to the hospital. Crews
began placing cribbing and air jacks to assist in
theremoval of thevictim. At approximately 0825
hours, crewswere ableto removethevictim from
beneath thedebris. Thevictimwasloaded onto a
backboard, placed in an ambulance and
transported to anearby hospital. Thevictimwas
then air lifted to aregional trauma center where
he died the next day. NIOSH investigators
concluded that, to minimize the risk of similar
incidents, fire departments should

. ensurethat a collapse zoneisdesignated
and monitored to ensure that no fire
fighting operations take place in the

danger zone

. evaluate the risk versus gain when
decidingon an offensive or defensivefire
attack

. ensure that the Incident Commander

remains at the command post for the
duration of the fire or until he/she is
relieved of hig’her position

INTRODUCTION

OnFebruary 25, 2001, six volunteer firedepartments
responded to astructurefireat alocal business. The
fire was determined to be arson by the State Fire
Marshal. A 46-year-old Assstant Chief (thevictim)
was fataly injured when an exterior wall and roof
collgpsed outward and pinned him underneath. An
Engine Operator sustained non-fatal injuries. On
February 27, 2001, the United States Fire
Adminigtration notified the National Institute for
Occupational Safety and Health (NIOSH) of the
incident. On March 19, 2001, two Occupationa
Safety and Hedlth Specialistsfrom the NIOSH Fire
Fighter Fatality Investigation and Prevention
Programinvestigated theincident. Interviewswere
conducted with the Chiefs from two of the
responding departments and firefighterswho were
on the scene of the incident. A meeting was
conducted with the State Fire Marshal.  Video
footage and photographs of theincident site, amap
of thefire scene, acopy of the State Fire Marsha’s
report, training records, the desth certificate, and
informationfromtheloca Sheriff’sDepartment were
reviewed. Theincident Stewasvisited andthefire
scene was photographed.

The structure involved in this incident was a
single-story, ordinary construction, wood frame
building. The structure had a restaurant at the
south end and agift shop/antique store at the north
end. The structure measured 115 feet in length,
by 52v4feet inwidth. Thenorth end of theorigina
structure was used as a barn and had been
remodeled over the years. The south end of the
structure was an addition that was added onto
the structure as a restaurant.

Thevolunteer department involved inthisincident
consists of one station and 26 uniformed fire
fighters. The department serves a population of
4200 in an areaof 25 squaremiles. At thetime of
the incident the victim was wearing his self

Page 2



WIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #-2001-09

Volunteer Fire Fighter Dies and Another Fire Fighter isInjured During Wall Collapse at Fire

contained breathing apparatus (SCBA) aongwith
hisfull complement of personal protectiveclothing
and equipment.

Theweather conditions at thetime of theincident
included an ambient air temperature of 32" F,
freezing rain and snow covering the roadways,
approximately 6 inches of snow covering the
ground, winds from the west with a speed of 6.9
mph, and a barometric pressure of 29.09. The
victim had 6 yearsof firefighting experience. The
injured fire fighter had 6 years of fire fighting
experience.

Fire fighter training in the state of Wisconsin is
regulated through the Department of Commerce
and training is conducted through the Wisconsin
Technical College System (WTCS). The State
requires volunteer fire fighters to complete the
entry level firefighter parts| and Il. The course
isbased on the 4™ Edition of the International Fire
Service Training Association (IFSTA). Upon
completion of entry level fire fighter parts| and
I, volunteer fire fighters are then eligible to
completethe National Fire Protection Association
(NFPA) Level | training.

INVESTIGATION

On February 25, 2001, at approximately 0450
hours, a resident notified the local sheriff’s
department of astructurefire at alocal business.
At approximately 0500 hours, Volunteer
Department #1 was notified by Central Dispatch
and subsequently responded to the alarm.
Volunteer Department #1 responded to the scene
at approximately 0545 hourswith 16 Firefighters
(oneengine, two tankers, and one medical/rescue
unit). However, due to safety concerns by the
local Sheriff’sDepartment, they weretold to stage
approximately %2 mile away from the fireground
until it was deemed safe for them to begin fire
suppression activities. The departments staged

at Local Business - Wisconsin

for approximately 45 minutes before entering the
fireground Note: There were safety concerns
from the police department due to a domestic
disturbance that had occurred at this location
earlier in the day. After the local police
department secured the scene, Volunteer
Department #1 | eft the staging areaand madetheir
way to the fireground. At approximately 0600
hours, the Chief of Volunteer Department #1
assumed Incident Command (1C) and started an
aggressive fire suppression operation. Upon
completion of his walk-around of the structure,
thelC assigned crewsto stretch two attack lines,
one 2 ¥2-inch line and one 1 3/4-inch line to the
restaurant area (breezeway) of the structure.
Crewsattacked thefirefrom theexterior, directing
their linesthrough the breezeway door (Diagram
1). Note: Thesection of roof over the restaurant
area of the structure had already collapsed due
to heavy fire inside the structure. Volunteer
Department #2 arrived on the scene at
approximately 0610 hours and began assisting
Volunteer Department #1 with fire suppression
and water supply operations.

The IC then assigned crews to the west side of
the structure (kitchen area), the south side of the
structure, and two crews near the front of the
structure to keep the fire from spreading into the
antique/gift shop area(Diagram 1). Crewsbegan
to ventilate the structure by clearing windows.
The IC then assisted a crew on the north side of
the structure on a ladder to hit the fire through a
window. ThelC ordered crewsto ladder the roof
to try to force a door (hay loft) open to provide
some vertical ventilation to assist suppression
efforts. The crew could not force the door open
and the IC ordered them to exit the roof. Crews
on the north side forced a pedestrian door open
on the northeast corner of the structure and
entered to check for fireextension. Crewsexited
and reported that there was no extension inside
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the antique/qgift shop areaof the structure. Crews
placed a positive pressure ventilation (PPV) fan
in the northeast doorway. The crews walked
inside the structure about two-thirds of the way
into the gift shop area and continued to search
for fire extension, then exited. All fireground
crews held their positions on the exterior of the
building performing a defensive fire attack. At
approximately 0745 hours, the first unit from
Volunteer Department #3 arrived on the scene.
Volunteer Department #3 responded with 11 fire
fighters and the following apparatus: one engine
(Engine 5), two tankers, and Rescue Truck #3.
Volunteer Department #3 set up Rescue 3 (their
cascade unit) to fill Self Contained Breathing
Apparatuses (SCBA). At approximately 0752
hours, two firefighters(thevictim and theinjured
firefighter) from Volunteer Department #3 went
to theAssistant Chief from Volunteer Department
#1to begivenanassignment. TheAssistant Chief
instructed them to relieve the two fire fighters
from Volunteer Department #1 on a 1 3/4-inch
handline near the breezeway area. Thevictimand
theinjured firefighter madetheir way to the door
north of the breezeway to beginfire suppression.
At approximately 0757 hours, thevictim went into
the structure approximately three stepstoretrieve
the nozzle, which had been left just inside the
doorway, and theinjured firefighter stayedinthe
doorway as backup. The victim and the injured
fire fighter held their position on the outside of
the structure for approximately 2 minutes. The
victim started to back out of the structure, and
theinjured fire fighter heard a series of cracking
sounds and yelled for the victim to exit. The
injured firefighter, approximately four stepsfrom
the doorway, again heard aloud cracking sound
and yelled againto thevictimto exit. Theinjured
firefighter turned to look for the victim and saw
the victim was following him away from the
structure. The injured fire fighter was

approximately 2 feet from the structure when he
heard a “loud crack and a roar.” The wall
collapsed outward, hitting theinjured firefighter
inthemiddle of hisback (thetop edge of thewall
landed on the Injured Fire Fighter’'s SCBA
cylinder) and pinned him face down in the snow.
Thevictim was pinned beneath the collapsed wall,
approximately 2 feet behind and to the left of the
injured firefighter. Asfireground crewscameto
help removetheinjuredfirefighter andthevictim,
the injured fire fighter tried to push his way out
from benesath the collapsed wall, but hewasunable
to move. Fireground crews began digging snow
fromaround theinjured firefighter, and additional
crewstunneled their way under the collapsed wall
to the victim. Crews began cribbing the wall to
remove theinjured firefighter. They also began
cribbing and setting air jacksin placeto assistin
theremoval of thevictim. Theinjuredfirefighter
wasremoved from beneath thewall approximately
10 minutes after the collapse. The injured fire
fighter stood up and crews helped remove hisgear.
Emergency Medical Service (EMS) crews put a
cervical collar on him and placed him on a
backboard and loaded him into an ambulance.
Two Fire Fighter/Emergency Medica Technicians
then went under thewall to assessthevictim. He
was found to be unresponsive and did not havea
pulse. At approximately 0825 hours, firefighters
were able to raise the collapsed wall enough for
crewsto pull thevictim out by his SCBA harness.
Thevictimwasimmediately rolled onto hisback,
and an oral airway was established. The victim
was then placed on a backboard, loaded into an
ambulance, and takento the hospital. Theinjured
firefighter wasloaded into an ambulance and also
takentothehospita. Thevictimwasthenair lifted
to aregiona traumacenter where he died the next
day. Theinjured fire fighter was treated at the
hospital and released.
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CAUSE OF DEATH
Thedeath certificateliststhe cause of death asanoxic
encephal opathy and chest compression asphyxia.

RECOMMENDATIONS/DISCUSSION
Recommendation #1. Fire Departmentsshould
ensure that a collapse zone is designated and
monitored to ensure that no fire fighting
operations take place in the danger zone. !

Uponarrival, if structural integrity isquestionable,
azone of danger needs to be established. When
the department arrived on the scene, a section of
the roof had already collapsed due to the
conditions.

The zone of danger containstwo typesof hazards,
horizontal collapsezoneand vertical collapsezone

Horizontal Collapse Zone: “The horizontal
measurement of the wall. When establishing a
collapse zone, fire fighters should estimate this
measurement in addition to the outward areathat
thewall may cover if it falls. A miscalculation of
the potential horizontal length of awall collapse
could bejust as deadly as amiscalculation of the
outward area a falling wall will cover with
masonry.”

Vertical Collapse Zone: “The expected ground
areathat afallingwall will cover whenit collapses.
It is generally that distance away from the wall
equal tothe height of thewall. In someinstances,
heavy stoneswill fall farther than this distance.”
(SeeFigure 1)

Inthisincident, thefire departmentswereforced
to stage approximately ¥2 mile away from the
structure due to concernsfor persona safety. This
staging areadid not alow the 1ncident Commander
(IC) to see the fireground, hindering his size-up of

at Local Business - Wisconsin

the structure to develop a plan of attack. The
departments staged for approximately 45 minutes
before entering the fireground. This delayed the
departments’ fire suppression operations allowing
the fire to spread and intengfy. In this incident,
approximately one-haf of the building was fully
involved when the department arrived on the scene,
and the section of the roof over the restaurant had
already collgpsed due to heavy fire insde of the
structure. After a proper size-up is conducted,
designated collapse zones need to be established by
the Incident Commander and crews kept a safe
distance away from the building. In addition,
suppression efforts should be continued in a
defensveeffort.

Recommendation #2: Fire Departments should
evaluate the risk versus gain when deciding an
offensive or defensivefire attack.?

The Fire Ground Commander (FGC)/Incident
Commander (IC) must consider, upon arrival and
throughout theincident, whether the operationisto
be conductedinan OFFENSIVE OR DEFENSIVE
mode. He should extend an offensive attack only
wherever and whenever conditions permit and
adequate resources are available. Thisisacritica
command decision, leading to the selection of two
drategies.

Offensive Srategy: Interior attack, with related
support, to quickly bring the fire under control.

Defensive Srategy: Exterior attack, with related
support, to sop forward progressand then to control
thefire. Thefirst defensivetacticisto protect the
EXPOSUres.

The FGC decidesif asituationisinthe offensive
or defensive mode through the analysis of seven
fireground factorsand their related characteristics.
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1. Fire Extent and Location — How much of
the building and what part of the building is
involved?

2. Fire Effect on the Building — What are the
structural conditions?

3. Savable Occupants— Isthere anyone alive
to save?

4. SavableProperty —Isthere any property left
to save?

5. Entry and Tenability — Can fire forces get
into the building and stay in?

6. Ventilation Profile—Can truck crews conduct
roof operations?

7. Resources—Aresufficient resourcesavailable
for the attack?

This command decision is an ongoing one,
requiring the FGC to reconsider these seven,
major factorsthroughout the attack. For example,
the decision to begin, or continue a defensive
attack mode, may be based on the fact that the
offensive attack strategy has been abandoned (if
it wasever begun) for reasonsof personnel safety,
and the involved structure has been conceded as
lost.”2

Recommendation #3: Fire Departmentsshould
ensurethat thelncident Commander remains
at the command post for the duration of the
fire or until he/she is relieved from hig/her
position. 3

Asstated in Incident Management for the Street-
Smart Fire Officer3, Command is defined as the
person ultimately responsiblefor the outcome of
theincident —theindividual who setsthetonefor

the incident and defines strategies. The basic
premise behind the Incident Management System
(IMS) states: One individual shall be in charge
of every incident. This individual has been
referred to by severdl titlesin the past. What is
vitally important isthat

. One — and only one — individual be in
charge,
. Everyone responding (or who could

respond, asin mutual aid) knowswhat the
individual in chargeiscalled, and

. No one does anything until that person
directs him to do it.

Inthisincident, dueto circumstances surrounding
the fire, the Incident Commander (1C) was not
ableto set up adesignated command post. Note:
The police department made the decision to keep
crews off the fireground due to safety concerns
froma domestic disturbancethat occurred earlier
in the day at this location. When crews were
allowed to enter thefireground, command decided
to use afast attack to try and contain the fire to
the southeast section of the building. Thelncident
Commander assisted crews with ventilation and
suppression, in effortsto contain the fire. This
prevented him from setting up or remaining at
the command post while fireground crews were
operating. Command should also consider the
location of the command post to ensure the
locationisadvantageousfor focusing onthewhole
incident; the larger theincident, the farther away
the command post should be.? When the collapse
occurred the IC was at the northeast corner of
the structure assisting crews in suppression
activities. Fromthiscorner of thebuildingtheC
was unableto seethefront of the structure, where
the collapse occurred.
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Figure 1
Zones of Danger: Collapse Danger Zone
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