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SUMMARY

On November 25, 2002, a approximately 1320
hours, occupants of an auto parts store returned from
lunch to discover alight hazeintheair and the smell
of something burning. They searched for the source
of the haze and burning smell and discovered what
appeared to be the source of afire. At 1351 hours
they called 911. Unitswereimmediately dispatched
to the auto parts store with reports of smokein the
building. Firefightersadvanced attack linesinto the
auto parts store and began their interior attack.
Crews began opening up the ceiling and wall onthe
mezzaninewherethey found fireintherafters. Three
of the eight fire fighters operating on the mezzanine
began runninglow on air. Asthey wereexiting the
building, the ventilation crews on the roof began
opening the skylights and cutting holes in the roof.
The stability of the roof was rapidly deteriorating
forcing everyone off theroof. ThelC called for an
evacuation of the building. Fivefirefighterswere
still operating in the building when the ceiling
collapsed. Twofirefightersescaped. Attemptswere
meadetorescuethethreefirefighterswhileconditions
quickly deteriorated. Numerousfirefightersentered

Incident Ste

the building and removed one of the victims. He
was transported to the area hospital and later
pronounced dead. Approximately 2 hours later,
conditions improved for crewsto enter and locate
the other two victimson the mezzanine. Thevictims
were pronounced dead about an hour later by the
Deputy Medical Examiner.

NIOSH investigators concluded thet, to minimizethe
risk of smilar occurrences, fire departments should

» ensurethat firefightersprovidethelncident
Commander (IC) with interior size-up
reports

» ensure that fire fighters open concealed
spaces to determine whether the fireisin
these areas

e ensure that pre-emergency planning is
completed for mercantile and business
occupancies

e ensure that a Rapid Intervention Team
(RIT) is established and in position

The FireFighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1 OSH




Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #F2002-50

Structural Collapse at an Auto Parts Store Fire Claims the Lives of One Career Lieutenant

and Two Volunteer Fire Fighters - Oregon

» consider using a thermal imaging camera
asapart of theinterior size-up operation to
aid in locating firesin concealed areas

» ensurethat local citizensare provided with
information on fire prevention and the need
to report emergency situations as soon as
possible to the proper authorities

* ensure that self-contained breathing
apparatus (SCBAs) and equipment are
properly inspected, used, and maintained to
ensurethey function properly when needed

* ensurethat firecommand always maintains
close accountability for all personnel
operating on the fireground

Additiondly,

* Building owners should ensure that
building permits are obtained and local
building codes are followed when additions
or modifications are made

INTRODUCTION

On November 25, 2002, a46-year-old male career
Lieutenant (Victim#1), a30-year-old mae volunteer
fire fighter (Victim #2), and a 33-year-old male
volunteer firefighter (Victim #3) died when the roof
collapsed at an auto partsstore. On November 26,
2002, the U.S. Fire Administration notified the
Nationd Ingtitutefor Occupationd Safety and Hedlth
(NIOSH) of thisincident. On December 11, 2002,
two Safety and Occupational Health Specididts, the
NIOSH Fire Fighter Fatality Investigation and
Prevention Program’s Team Leader and a Safety
Engineer investigated thisincident. Meetingswere
conducted with the Chief of the fire department,
Battalion Chief of Administration, the local
International Association of Fire Fighters (IAFF)
representative, the City Manager, a Senior Fire

Investigator from the National Fire Protection
Association (NFPA), and the Deputy State Fire
Marshal who also investigated this incident.
Interviewswere conducted with the officersand fire
fighters who were at the incident scene. The
investigatorsreviewed thevictims' training records,
the department’s standard operating procedures
(SOPs), the fire department’ s incident report and
the Deputy State FireMarshas report. Theincident
Stewasvisited and photographed.

Four self-contained breathing apparatus (SCBA)

units, three worn by the victims, were sent to the
NIOSH Respirator Branch in Bruceton,

Pennsylvania, for further evaluation. Thefourth unit

had not been involved in this incident but had a
reported problem in function. The purpose of the
testing, requested by the fire department, was to
determine each SCBA'’ s conformanceto the gpprova
performance requirements of Title 42, Code of

Federal Regulations, Part 84 (42 CFR 84).

Further testing was conducted to determine
conformance to the National Fire Protection

Association (NFPA) Air Flow Performance
requirements of NFPA 1981 - Standard on Open-

Circuit Self-Contained Breathing Apparatusfor

theFireService, 1997 Edition. Twoof thevictims

unitsweretoo heavily dameged to safdly be pressurized
andtested. Theother two unitsweresubjected to seven
performance tests. Thelow-air darm of one of the
victim' sunitswasnot functiond, causng the SCBA to
fall theRemaining SarviceLifelndicator Test and NFPA

Air How Performance Tegt. Thelow-air darmof the
other unit was out of adjustment, causing it to fail the
Remaining SarviceLifelndicator Test. Itdsofaledthe

Alarm Sound Leve Test by sounding &t lessthan the
required 80 decibd sound leve (areport summarizing
this evaluation is included as an Appendix). Note:

Additional evaluations of these units have been

requested by thefiredepartment. Thefinal report
will be posted to theinternet asan Appendix to this
report when available.
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The combination fire department involved in this
incident iscomprised of 19 career firefightersand
25 volunteer fire fighters serving a population of
approximatdly 16,000in ageographica areaof about
10.5 square miles.

Trainingand Experience

Victim #1 was a career Lieutenant who had
approximately 14 years of experience with this
combination fire department and atotd of 23 years
of experienceasafirefighter. Hewascertified NFPA
FireFighter Level | & 11, asaDriver/Operator, and
as a Fire Service Ingtructor. Additional training
included tactical operationsfor company officersl
& |1, fire fighting tactics and strategy, building
congtruction, and firefighter safety and survival.

Victim #2 was a volunteer fire fighter who had
approximately 3 years of experience with this
combination fire department and atota of 10 years
of experienceasafirefighter. Hewascertified NFPA
FireFighter Leve | & 11, asaDriver/Operator, and
asaFire Servicelngtructor.

Victim #3 was a volunteer fire fighter who had
approximately 8 years of experience with this
combination fire department and atota of 15 years
of experienceasafirefighter. Hewascertified NFPA
FireFighter Level | & 1l and asaDriver/Operator.

Equipment and Per sonnel

Initial dispatch responseincluded:

*  Engine8132 (Victim#1, Victim #2, Victim #3,
Fire Fighter #4 and Fire Fighter #5 [Driver/
Operator], and an aerial operator)

* Engine 8131 (Driver/Operator and two fire
fighters)

* Rescue8171 (Driver and afirefighter)

e Ladder 8151 ( Fire Fighter #1, Fire Fighter #2
and Fire Fighter #3[Driver/Operator])

o Staff 8101 (Chief - 1C)

e Command 8111 (On-duty Battalion Chief).

Mutual-aid combination fire department response;
» Engine8306 (Officer andfivefirefighters)

o Staff Vehicle8301 (Chief Officer)

» Staff Vehicle8302 (Chief Officer)

»  Staff Vehicle8303 (threefirefighters)

» Ladder 8310 (threefirefighters).

Additiona personnel from both departmentsarrived
onthe sceneintheir personally owned vehicles.

Additional units were dispatched on subsequent
aarms, however, only those units directly involved
inthefatal event are discussed in the investigation
section of thisreport.

Structure

The structure was built in approximately 1938 and
was of Type IV heavy timber congtruction. The
building had numerous modificationswhichincluded
the addition of awarehouse and amezzanine. This
was a non-sprinklered building encompassing
approximately 13,520 square feet of floor space.
The ceiling was comprised of 8-inch wide by 3/4-
inchthick old-growth fir shiplgp, with 3/8-inch Furtex
gluedto the surface. Thecellingwasattached to 2-
inch by 10-inch wood celling joists. The height of
the ceiling in the sales areawas approximately 14-
feet and at the mezzaninewas 7-feet. Theroof was
constructed of the same material and in the same
manner asthe ceiling. The roof was supported by
2-inch by 13-inch wood roof rafters and 9-inch by
9-inch wooden posts supporting 9-inch by 13-inch
wooden beams.

INVESTIGATION

On November 25, 2002, at approximately 1320
hours, the occupants of an auto parts store returned
from lunch and discovered alight hazeintheair and
could smell something burning. The occupants
searched the store but could not find the source of
the haze or smdll. Oneof the occupantswent outsde
and on the North side of the building (B-Side) put a
ladder up to the roof. He went to the roof but was
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unable to find anything. After exiting the roof, he
met the occupant from the attached automotive
meachine shop. They discussed the haze and smell of
something burning. Together they returned to the
roof where they found the chimney to be hot to the
touch. They exited the roof, entered the auto parts
store, and noticed ared glow in the bathroom area
onthemezzanine. Note: Thered glowwas caused
by thefire abovethe ceiling and behind thewall.
They attempted to extinguish the red glow with a
portablefireextinguisher. Their atemptsto extinguish
the red glow were unsuccessful so the occupants
caled 911 at 1351 hours.

At 1351 hours, units were dispatched to an auto
parts store with reports of fire in the ceiling of the
bathroom. Initia dispatch reponseincluded Ladder
8151, Engine8132, Rescue 8171, Engine 8131, Staff
8101, and Command 8111. Command 8111
(Battalion Chief) arrived on the scene, assumed
command (initial Incident Commander [I1C]), and
reported nothing showing (no visiblefire or smoke)
to Central Dispatch. The property owner
gpproached theinitid 1C and informed him that the
fire was near the chimney in the bathroom on the
mezzanine and that dl of the occupants had exited
thebuilding. ThelC could seealight haze of smoke
at the drop ceiling level. Ladder 8151 arrived on
the sceneand the | C informed one of thefirefighters
astothelocation of thefire.

At 1356 hours, the Chief (Staff 8101) of the fire
department arrived on the scene. The initid IC
(Command 8111) transferred command to the Chief.
Brown smokewasnow visibleat theroof level near
the chimney with novishblefire. ThelC then radioed
responding unitsto advisethem that it wasaworking
fireinacommercia structure. The property owner,
standing near the front door (A-Side) withthe IC,
pointed toward the mezzanine and said that thefire
wasin the bathroom up on the mezzanine (Photo 1
andDiagram1).

Fire Fighter #1 and Fire Fighter #2 from Ladder
8151 advanced a 1 3/4-inch handline (200 foot
pre-connect) through the front door. Thetwo fire
fighters advanced the line toward the north end of
thesdescounter. They saw fireat the ceiling level
approximately 20-25 feet from the front wall in
the northwest corner of the building. Note: Itis
believed that the fire was coming froma scuttle/
vent space. The crew then applied water and
knocked the fire down. The two fire fighters
repositioned the line to the center of the sales
counter before proceeding down the center aisle
leading to the stairs of the mezzanine (Diagram
1). Thetwofirefighterscould hear crackling as
they reached the stairs (Diagram 2).

TheBattdion Chief (initid |C) assstedin establishing
awater supply to Ladder 8151. He was ordered
by the IC to do a wak-around of the building as
part of thesize-up of theincident. ThelC requested
mutud-aid unitsfrom Central Digpatch. Engine 8132
arrived onthesceneand firefightersfromthe Engine
pulled a 1 3/4-inch back-up line off Ladder 8151.

Fire Fighter #1 and Fire Fighter #2 advanced the
attack line to the top of the stairs and onto the
mezzanine. They advanced to the back wall of
the mezzanine where they saw, to their left, the
fully involved bathroom (B-Side of building).
Note: Thetwo firefightersreported to NIOSH
investigators that at this point, they
encountered a light haze of smoke and very
little heat on the mezzanine. They began their
attack on the bathroom area and knocked the fire
down. They opened up the ceiling near the
bathroom and found firein the rafters which they
quickly knocked down. Threefirefighters(Victim
#3, Fire Fighter #3 and Fire Fighter #4) advanced
two handlines from Ladder 8151 to the counter
and continued with one handline to the mezzanine.
Note: Fire fighters reported to NIOSH
investigatorsthat the lightsin the building were
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still on and that there was a grayish/brownish
colored smoke at what they believed to be the
ceiling level. The actual ceiling height was
deceiving because of the drop ceiling and
suspended lights above the sales counter and
shelving (Diagram 2). They encountered heavy
smoke conditionswith no visiblefire upon reaching
thetop of the mezzanine. They met up withthetwo
firefightersontheinitid attack lineand assisted them
with pulling celling material. The crewsthen began
pulling wall material and attacking the fire between
theraftersof theautomotive machine shop (Diagram
1 and Photo 1). Fire Fighter #5 and Victim #2
entered the front of the building and followed the
handlinesto the mezzanine. Victim#1 entered the
building and proceeded to the mezzanine. In an
attempt to clear smoke from the mezzanine, Fire
Fighter #5 searched for windowsto open along the
back wall and inthe office. Therewere now eight
firefighters (Victims#1 - #3 and Fire Fighter’ s#1-
#5) operating with two handlines aong the back wall
of the mezzanine. Victim #1 radioed command
requesting roof ventilation and for apositive pressure
ventilation (PPV) fan to be set up onthe A-Side of
the building.

At approximately 1408 hours, mutua-aid unitsbegan
arriving on the scene. Engine 8306 was ordered to
therear of the building to protect the exposure (five
firefightersfrom Engine 8306 were assigned by the
IC to theroof to perform vertical ventilation). Staff
8301 (Chief of mutua-aid combination department)
becamethe Divison“C” command and Staff 8302
(Assistant Chief of mutual-aid combination
department) the Incident Safety Officer (1SO).
Engine 8131 arrived on the scene.

Fvefirefightersfrom mutud-aid Engine 8306 and a
firefighter from Engine 8131 were now on the roof
(accessed via L adder 8151) and radioed command
that they were ready to begin ventilating theroof. A
smdll flame could be seen near the chimney on the

B-Side of the building (thiswas determined by the
Sate Fire Marshal to bethe point of origin).

Firefighters on the C-Side of the building were now
pulling handlines off Engine 8306 and advancing them
into the automoative machine shop. TheDivison“C”
command officer entered the shipping and receiving
areafrom the C-Side and proceeded to aman-door
that led to the auto parts store (the door waslocated
directly below the mezzanine). He opened the door
and heard crews operating on the mezzanine above
him. Crews on the C-Side were now in the
automotive machine shop attacking thefire near the
point of origin (Diagram 1). Note: Therewaslittle
to no firedamagein the automotive machine shop
and shipping and receiving area portions of the
building.

Astheinterior attack crews continued pulling wall
and ceiling material on the mezzanine, they
experienced a momentary loss of water pressure.
Note: Therewere delaysin establishing a water
supply to Ladder 8151 as personnel were having
difficulty with the Storz coupling. Ladder 8151
has a 375 gallon tank that was initially utilized
until they were successful in hooking up to a
hydrant. Fire Fighters #1, #2, and #4 were now
low on air and proceeded to exit. Fire Fighter # 3
radioed command and requested additional
manpower. Fire Fighter #4 passed the nozzle to
Victim#3whowastill working near the bathroom.
AsFireFighter #4 wasexiting, heraninto Victim#1
near the corner of the break roomwhereheprovided
details of what they had encountered and
accomplished. Vishility was now reduced to zero
but the heat was il rdlatively mild. Asthethreefire
fighters proceeded toward the top of the stairsthey
passed two morefirefighters (beieved to be Victim
#2 and Fire Fighter #5). Note: At this time five
fire fighters were operating on the mezzanine
(Victim#1, Victim#2, Victim#3, Fire Fighter #3
and Fire Fighter #5). Victim #2 and Victim #3
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each had anozzle and were hitting fire between the
rafters of the automotive machine shop while Victim
#1 (working with Victim #3 near the bathroom) and
Fire Fighter #5 (working with Victim #2 dong the
back wal of the mezzanine) continued pulling ceiling
and wall materia (Photo 1).

Asthethreefirefightersfollowed the handlinedown
the stairsthey heard the skylights on the roof being
broken out. Four fighterson the roof were bresking
out theskylights. Two other firefightersbegan cutting
a 6- by 8-foot hole, to the east, approximately 15
feet from the chimney (point of origin). Initidly, no
smoke was coming from thefirst skylight but thenit
began emitting a heavy dark gray smoke. Crews
proceeded to break out the second skylight where
heavy smoke began billowing out.

Fire Fighters#1, #2, and #4 exited the building and
approached the IC to inform him of what they had
completed and thelocation of thefire. ThelC passed
commeand to Command 8111 (Battaion Chief [initia
IC]) so that he could go to the roof to check on roof
operations. The crew on the roof requested a
handline. The senior fire fighter in charge of the
ventilation crew noticed that the roof began to fedl
“gpongy” and told his crew members that the roof
was getting weak. The senior firefighter in charge
of the ventilation crew ordered the crew off theroof.
After the Chief reached the roof he could see the
roof tar bubbling, smoke aong thewall near the A/
B-corner, and heavy smoke pushing out of the
skylights. He aso noticed that the roof felt “ soft”
and “spongy” near the A-Sidewall.

Fire Fighter #3 was now low on air and proceeded
to leave the mezzanine. Fire Fighter #5 passed his
flashlight to Victim #2 when hislow-air darm began
sounding. Hefollowed the hoselinetothetop of the
stairs. As hereached the top of the stairs he was
knocked to the bottom of the stairsby faling debris.
Fire Fighter #3 was near the bottom of the stairsand

was knocked to thefloor. Note: It isbelieved that
Victim #3 was directly behind Fire Fighter #5
when the ceiling collapsed. Victim#1 and Victim
#2 were behind Victim #3. As Fire Fighter #5
was knocked to the bottom of the stairs, Victim
#3 was either partially trapped at the top of the
stairs or was knocked over the stair railing.
Victim#1 and Victim#2 received the full for ce of
the ceiling collapse and were covered in debris
near the corner of the break room (Photo 2). Fire
Fighter #3 was out of air and forced to exit the
building. AsFireFighter #5 gained hisbearingshe
could see that the mezzanine area was now fully
involved withfire. Heydlled for theother firefighters
on themezzanine but did not receivearesponse. In
an attempt to get their attention he began pulling on
the hose line, but did not get aresponse. He then
ran out of air and wasforced to exit the building.

Astheventilation crew wasexiting theroof, the Chief
ordered an evacuation of the building. Command
8111, who was still acting as the IC, radioed for
crews to evacuate the building. Drivers and fire
fighters began blowing the air horns on the gpparatus
on the A-Side of the building. Note: The
department’s evacuation procedure is for an
announcement over theradio by the |C and for
apparatus air horns to be blown. Central
Dispatch does not make a simultaneous
evacuation notice. The Chief wasthelast toleave
the roof. As he was climbing onto the ladder he
could see one of the skylightsdrop into the building.
A deep red flame and heavy smoke began blowing
out of the hole. Fire Fighter #5 now exited the
building, ran into the Incident Safety Officer (1SO)
and told him to radio thefire fightersthat were ill
insde. ThelSO, along with other officersand fire
fighters, attempted to radio the threefirefighters il
inside. They did not receive aresponse.

AstheChief got off theladder he heard Fire Fighter
#5 report that there were fire fighters still in the
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building and that there was some kind of an
exploson. TheChief (now acting asthe|C), ordered
theventilation crew to becomethe Rapid Intervention
Team (RIT). Additiond handlineswerepulled from
the various apparatus to protect the egress on the
A-Sdeof thebuilding. TheDivison“C” command
officer proceeded through the automotive machine
shop to the man-door below the mezzanine after
beinginformed of themissngfirefighters. Heopened
the door and could hear persond dert safety systems
(PASS) sounding overhead on the mezzanine. A
personnel accountability report (PAR) was
conducted. Note: Victim#1, Victim#2, and Victim
#3werenoted astill missinginthebuilding. The
identity of Victim #2 was not known until a fire
fighter reported Victim #2’s identity to the IC.
The RIT entered the A-Side of the building in an
attempt tolocate thethreemissing firefighters. The
fire began tointensify rapidly asthe front windows
began to bresk. Firewas now visbly rolling aong
the ceiling from the back toward the front of the auto
parts store. The RIT had made two separate
attemptsto enter and search the building before they
wereforced to exit the building.

Approximately 5 minutes later, Fire Fighter #1,
operating a 2 ¥z-inch handline near the front of the
building, reported to the IC that he could hear a
persond dert safety system (PASS) sounding. Fire
Fighter #1 and Fire Fighter #5 (who had changed
out hisSCBA air bottlewith anew one) entered the
building and approached the sales counter. Fire
Fighter #5 dimbed over the counter and found Victim
#3 (Diagram 1, Diagram 2, Photo 3 and Photo 4).
Note: Victim #3 was found face down with his
face mask on and all of his protective gear in
place. Apparently he was able to find the
handlines leading from the mezzanine stairs to
the front of the building. Fire Fighter #1 exited
and asked crews to assist in retrieving Victim #3.
Numerous fire fighters entered and were able to
remove Victim#3. Hewas provided advanced life

support measuresby the Medic 5 crew before being
transported to the area hospital where he waslater
pronounced dead.

An additiona mutua-aid department arrived onthe
scene and a second attempt was made to enter and
search thebuilding for Victim#L and Victim#2. The
crews on the C-Side of the building attempted to
perform arescue operation but were unsuccessful.
A second evacuation was ordered as conditions till
remained too dangerousfor crewsto operate on the
interior of thebuilding.

Operations went defensive until, approximately 2
hourslater, conditionsimproved for crewsto enter
and locate Victim #1 and Victim #2 on the
mezzanine. Crewsleft Victim#Land Victim#2in
place for further examination by the State Fire
Marshal and the Deputy Medical Examiner. The
victims were pronounced dead about an hour later
by the Deputy Medica Examiner (Diagram 1,
Diagram 2, Photo 2 and Photo 4).

CAUSE OF DEATH
The cause of death as recorded on the death
certificatesfor al threevictimswas asphyxiation.

RECOMMENDATIONS/DISCUSSIONS
Recommendation #1: Fire departments should
ensure that fire fighters provide the Incident
Commander with interior size-up reports. 1°

Discussion: Interior Size-up is just asimportant as
exterior Sze-up. SincetheIncident Commander (1C)
and other command officers, including the Incident
Safety Officer (1SO), are staged outside, theinterior
conditions should be communicated to them assoon
as possible. Knowing the location and the size of
thefireinsdethe building laysthefoundation for all
subsequent operations. Interior conditions could
changethe IC’ sstrategy or tactics and provide the
ISO with key information for risk management
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decisions. For example, if heavy smokeisemitting
fromthe exterior roof system, but firefighters cannot
findany fireintheinterior, it isagood possibility that
the fire is above them in the roof system. It is
important for the|C and SO to immediately obtain
this type of information to help make the proper
decisions. Departments should ensurethat thefirst
officer or firefighter inside the structure eval uates
interior conditions and reportsthem immediately to
the IC. Dunn states “if the fire has spread to the
space abovethe caling immediatdy notify the officer
in command of the fire. Also, if you discover a
suspended ceiling communicate thisinformation to
command. Never passfirethat threatensto cut off
your retreat.”

Theinitid attack crew encountered fire coming from
avent at theceiling level abovethe salescounter at
thefront of the building. ThelC wasnever informed
of thefire near thefront of the building and wasonly
aware of thefire on the mezzanine as pointed out to
him by the property owner. Fire fighters provided
information to the | C about the location of the fire
and what they had accomplished during their attack
after they had exited the structure.

Recommendation #2: Fire departments should
ensurethat firefightersopen conceal ed spacesto
determine whether thefireisin these areas. %’

Discusson: FHrefighters may have difficulty infinding
the exact location or the extenson of firein abuilding,
even though heavy smoke makesit clear that fireis
present. Whenfireispresentinavoid or concealed
spacetheremay belittleor novisblesmoke. All fire
fighters should look for, and act on, signs of fire or
heavy smoke coming from theroof, or other distant
locations. If thefireemergesbehind thefirefighter,
egress may be cut off, leading to the possbility of
entrapment.

Recommendation #3: Fire departments should
ensure that pre-emergency planning is
completed for mercantile and business
occupancies. 38

Discussion: Pre-emergency planning, preplanning,
and preincident planning are al terms that mean
esentidly thesamething. By firgtidentifying target
hazards within a department’ sjurisdiction, thefire
department can prioritize and begin to establish pre-
emergency plans for those target hazards. Pre-
emergency planning consists of a pre-emergency
survey of the property, the development of
information resources that would be useful during
the event, and the development of procedures that
would be used during an emergency. Pre-emergency
planning can help in identifying: the age of the
structure; structural integrity; type of roof structure
and supports; type of interior support structures,; type
of building materids; building contents (fuel 1oad);
and, meansof ingressand egress. Thefiredepartment
can assign thefirst-due companiesto complete the
pre-emergency survey, dlowing personnd to become
familiar with the property.

Dunn states “commercial occupancies are more
dangerousto personnd. A study from 198910 1993
revealed that 3.1 firefightersdied for every 100,000
residence occupancy fires, and 11.6 firefightersdied
for every 100,000 non-residencefires. Firefighters
should know a commercia building fire in a store
office or warehouse ismore dangerousthan oneina
resdence building.”

Ingpections of the building had been completed by
the fire department prior to the incident, however,
no pre-emergency planswere ever devel oped.
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Recommendation #4: Fire departments should
ensure that a Rapid Intervention Team (RIT)
is established and in position. 269

Discussion: A rapid intervention team (RIT) should
respond to every mgjor fire. Theteam should report
to the officer in command and should remain at an
area designated by the IC until an intervention is
required to rescue afire fighter. The RIT should
have al the tools necessary to complete the job—
e.g., asearch rope, rescuerope, first-aid kit, and a
resuscitator to use in case a fire fighter needs
assistance. These teams can intervene quickly to
rescuefirefighterswho become disoriented, lost in
smoke-filled environments, trapped by fire, involved
instructura collapse, or run out of bregsthing air. A

RIT should be established, in position and ready for
deployment during theinitia stagesof anincident. A

RIT was not established until the ventilation crew
exited the roof, changed out their air bottles and
becametheRIT.

Recommendation #5: Fire departments should
consider using athermal imaging cameraasa
part of the interior size-up operation to aid in
locating firesin concealed areas. 1°

Discussion: Therma imaging camerasare being used
morefrequently by thefire service. Onefunction of
thecameraistolocatethefireor heet source. Infrared
therma camerasassi& firefightersin quickly getting
crucia information about the location of the source
(seat) of thefirefromtheexterior of thestructure, so
they can plan an effective and rapid response with
the entire emergency team. Knowing the location of
the most dangerous and hottest part of thefire may
helpfirefightersdetermineasafe approach and avoid
structura damage in a building that might have
otherwise been undetectable. Ceilings and floors

that have become dangerously weakened by fire
damage and are threatening to collapse may be
spotted with athermd imaging camera. Theuseof a
therma imaging camera may provide additiona
information the Incident Commander can use during
theinitid 9ze-up. At thetime of theincident thefire
department did nat haveathermd imeging camera(TIC).

Recommendation #6: Fire Departments should
ensure that local citizens are provided with
information on fire prevention and the need to
report emergency situationsas soon aspossible
to the proper authorities. "

Discussion: One of the smplest and most effective
methods of achieving the god of the preservetion of
lifeand property isprevention. Theimportance of
citizensreporting an emergency Situation, assoon as
possible, to the proper authorities cannot be
overemphasized. Any dday alowsthefireachance
toincreasein intensity and to spread to uninvolved
areas. Brannigan states“makeit clear that thefire
department should becdledif smokeisevensmdled.
Thismight indicateahiddenfire” Assatedinthe
fire fighter's handbook “teaching our citizens to
recognize life safety hazards and to react
appropriately isclearly afiredepartment function and
responsbility.” According to the Deputy State Fire
Marshds report, the occupants of the building spent
approximately 30 minutes attempting to locate the
source of “alight haze in the air and the sméll of
something burning” and that the occupants had
attempted to extinguish what was believed to be a
fire in the bathroom area on the mezzanine before
cdling 911. The State Fire Marshd’ s Office suspects
thet thefire had possibly started earlier that day when
an incinerator was ignited to dispose of waste
products.
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Recommendation #7: Fire departments should
ensurethat self-contained breathing apparatus
(SCBASs) and equipment are properly inspected,
used, and maintained to ensure they function
properly when needed. 1213

Discussion: It is rare for an SCBA respirator
performance evauation, in and of itsdlf, to point to
causesof afatality. Inthiscase, it wasnot possible
to determineif the deficienciesdiscovered during the
testing of the one unit involved in this incident
(Appendix) existed prior to the victim’ sdesth or were
sustained subsequent to hisdeeth fromfire or recovery
efforts. NFPA 1404, Chapter 6-2.1, and OSHA
29CFR 1910(c)(1)(v) require a preventive
maintenance programto bein placeto prevent SCBA
malfunction and equipment failureduring use. NFPA
1404 contains general guidelines that all fire
depatmentsshould follow to ensurethat dl in-service
SCBAsarein good working order and will function
properly when needed. An SCBA will only provide
the highest level of protection when it is properly
serviced and maintained. Both NFPA 1404,
(Chapter 5-1.4) and the Occupationa Safety and
Health Administration (OSHA) Respirator Standard
(29CFR 1910.134(h)(3)(i)(A) requirethe SCBA to
be ingpected prior to use. This ingpection should
includeafunctiond check to ensurethat theregul ator,
low-air alarm, bypass valve, and other features of
the SCBA areworking properly.

Recommendation #8: Fire departments should
ensure that fire command always maintains
close accountability for all personnel operating
on the fireground. 4.

Discussion: Although thereisno evidencethat this
recommendation would have prevented these
fataities, itisbeing provided asareminder of agood
safety practice. Accountability onthefiregroundis
paramount and may be accomplished by severa
methods. It is the responsibility of dl officers to

account for every fire fighter assigned to their
company and relay this information to IC. A fire
fighter should communicate with the supervising
officer by portableradio to ensure accountability and
indicate completion of assignmentsand duties. One
of themost important aidsfor accountability at afire
isthe Incident Command System (ICS). Asafire
escalates and additional fire companies respond,
communication assiststhe | C with accounting for all
firefighter companiesat thefire, a the staging area,
and at rehabilitation. With an accountability system
in place, the IC may readily identify the location of
al firefighterson thefireground. Additiondly, the
|C would be ableto initiate rescue within minutes of
redizing afirefighter istrapped or missing.

Additiondlly,

Recommendation #9: Building owners should
ensure that building permits are obtained and
local building codes are followed when
additions or modifications are made. -7

Discusson: TheNFPA Fire Protection Handbook
states“throughout history there have been building
regulations for preventing fire and redtricting its
spread. Over the years these regulations have
evolved into the codes and standards devel oped by
committees concerned with fire protection. The
requirements contained in building codes are
generally based upon the known properties of
materials, the hazards presented by various
occupancies, and thelessonslearned from previous
experiences, such asfireand naturd disasters.”

The city reviewed building and mechanica permit
records maintained by the city for the incident
building, and relevant building and mechanical code
requirements. No records were found for the
chimney roof structure, believed to be the point of
origin of thefire. The chimney wasnot installed per
code requirements.
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APPENDI X

Status Investigation Report of Four
Sdf-Contained Breathing Apparatus
Oregon Fire Department

NIOSH Task No. TN-12789
August 11, 2003

National Personal Protective Technology Laboratory
Respirator Branch
Quality Assurance Section

Disclaimer
Investigator I nformation

The SCBA inspections and performance tests were conducted by and thisreport waswritten by Vance
Kochenderfer, Qudity Assurance Specidist, Respirator Branch, Nationd Persona Protective Technology
Laboratory, Nationa Ingtitute for Occupational Safety and Health, located in Bruceton, Pennsylvania.

The purpose of Respirator Status I nvestigationsisto determine the conformance of each respirator to the
NIOSH approva requirementsfound in Title 42, Code of Federal Regulations, Part 84 (42 CFR 84). A

number of performance testsare selected from the completelist of Part 84 requirements and each respirator
istestedinits“asr eceived’ condition to determineits conformanceto those performance requirements.
Each respirator isalso inspected to determine its conformance to the quality assurance documentation on
fileat NIOSH. In order to gain additiona information about its overall performance, each respirator may
als0 be subjected to other recognized test parameters, such asNational Fire Protection Association (NFPA)
consensus standards. Whilethetest results give an indication of the respirator’ s conformanceto the NFPA

approval requirements, NIOSH does not actively correlate the test resultsfrom its NFPA test equipment
with those of certification organizationswhich list NFPA-compliant products. Thus, the NFPA test results
are provided for information purposes only. Selected testsare conducted only after it has been determined
that each respirator isin acondition that is safe to be pressurized, handled, and tested. Respiratorswhose
condition has deteriorated to the point where the health and safety of NIOSH personnel and/or property
isa risk will not betested.
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Status | nvestigation Report of Four
Self-Contained Breathing Appar atus
Submitted by the
Oregon Fire Department
NIOSH Task No. TN-12789

Background
As part of the National Institute for Occupational Safety and Health (NIOSH) Fire Fighter
Fatality | nvestigation and Prevention Program, the Respirator Branch agreed to examine and evaluate
four ISl 4500 psi, 30-minute, self-contained bresthing apparatus (SCBA). The Oregon Fire Department
reported that three of the SCBA werelast used during interior firefighting operationsat astructurefireon
November 25, 2002. The fourth, designated as Unit #4, was not involved in that incident but a problem
was reportedly experienced with thelow-air darm whistle.
This SCBA status investigation was assigned NIOSH Task Number TN-12789. The Oregon Fire
Department was advised that NIOSH would provide awritten report of the inspectionsand any applicable
test results.
The SCBA, sedled in corrugated cardboard boxes, were delivered to the NIOSH facility in Bruceton,
Pennsylvaniaon January 27, 2003. Upon arriva, the sealed packagesweretaken to the Firefighter SCBA
Evaluation Lab (Building 108) and stored under lock until the time of the evaluation.

SCBA Inspection

Thefirgt package from the Fire Department was opened, and the SCBA ingpection wasinitiated on July 9,
2003. Inspection of the four SCBA was concluded on July 16, 2003. The SCBA were inspected by
Vance K ochenderfer, Quality Assurance Specidi, of the Respirator Branch, Nationa Personal Protective
Technology Laboratory (NPPTL), NIOSH. The SCBA were examined, component by component, in
the condition as received to determine their conformance to the NIOSH-approved configuration. The
entireinspection processwas videotaped. The SCBA wereidentified asthe |SI Magnum mode.

Units #1 and #2 were severely damaged by exposure to heat, and neither SCBA was in a condition
suitablefor testing. Unit #3 showed signs of normal wear dueto use and wasvery sooty. Other than some
damageto the demand valve housing and rel ease latch, it appeared to bein good condition. Unit#4 was
provided without afacepiece and a so showed evidence of use, but was overal in very good condition.

SCBA Compressed Air Cylinder Contents

During theinspection, it was noted that the compressed air cylinder on Unit #4 was partially pressurized.
Anair samplewas collected from the cylinder and forwarded to an accredited |aboratory for andysis. The
laboratory, Dréger Lab Services, andyzed the sampl e in accordancewith the standards and methodol ogies
found in the Compressed Gas Association’ sstandard, ANSI/CGA G-7.1, Commodity Specification for
Air. Thetest report indicatesthat the sample met the standard for Grade D air. In addition, the sample met
OSHA’ smoisture content requirement (dewpoint below -50F) in 29 CFR 1910.134(i)(4)(iii). However,
it did not meet the more stringent guidelines published in NFPA 1500, Fire Department Safety and
Health Program, 2002 Edition. Section 7.9.1 of that document specifies a moisture content of no more
than 24 parts per million, which corresponds to adewpoint of approximately -65F.
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SCBA Testing

The purpose of the testing was to determine the SCBA’ s conformance to the approva performance
requirements of Title 42, Code of Federal Regulations, Part 84 (42 CFR 84). Further testing was
conducted to provide an indication of the SCBA’ s conformanceto the Nationa Fire Protection Associaion
(NFPA) Air Flow Performance requirementsof NFPA 1981, Standard on Open-Circuit Self-Contained
Breathing Apparatusfor the Fire Service, 1997 Edition. Although the SCBA were certified to the 1987
edition of thisstandard, the Air Flow Performance Test specified in the 1997 edition isidentical to theone
inthat earlier revison.

Thefollowing performance testswere conducted on the SCBA:

NIOSH SCBA Certification T ests(in accordance with the performance requirements of 42 CFR 84):1.
Positive Pressure Test [8 84.70(a) (2)(ii)]; 2. Rated Service Time Test (duration) [8 84.95]; 3. Gas Flow
Test [§84.93)]; 4. Exhdation Breathing Resistance Test [§ 84.91(c)]; 5. Static Facepiece Pressure Test [§
84.91(d)]; 6. Remaining Service Life Indicator Test (low-air dlarm) [§ 84.83(f)]

National Fire Protection Association (NFPA) T ests(in accordance with NFPA 1981, 1997 Edition):
7. Air Flow Performance Test [Chapter 6, 6-1] Testing of Unit #3 was initiated on July 15, 2003. Five
performancetestswere completed that day. The Exhdation Breathing Resistance Test and Static Facepiece
Pressure Test were conducted on July 17, 2003. Testing of Unit #4 wasinitiated on July 17, 2003. All six
performance tests were completed that day using the facepiece supplied with Unit #3. The Exhalation
Breathing Res stance Test was not performed on thisunit. Inthismodd SCBA, the exhdation resistanceis
mainly influenced by the facepiece and it wasjudged that using a substitute facepiece with the unit would
not provide auseful result. 1t was noted during testing that the low-air darm whistle on Unit #4 sounded
fainter than normal. Therefore, it wasadditionally subjected to the Alarm Sound Level Test on August 11,
2003. All testing was videotaped with the exception of the Exhalation Breathing Resistance Test, Static
Facepiece Pressure Test, and Alarm Sound Leve Test. Unit #3 met the requirements of all testsexcept the
Remaining Service Lifelndicator Test and NFPA Air Flow Performance Test. Thelow-air darmwhistle
did not activate at any timeduring testing. Asboth of thosetestsrequire the proper function of theaarm,
the SCBA was unable to successfully complete them. Unit #4 did not meet the requirements of the
Remaining Service Lifelndicator Test. Thelow-air darm whistle activated at ahigher pressure than that
alowed by therequirement. Thiswould resultin the user having an earlier-than-normal warning of cylinder
exhaudtion. In addition, the whistlewas not loud enough to meet the requirement of the Alarm Sound Level
Test. The SCBA successfully passed dl other testing.

Summary and Conclusions

Four SCBA were submitted to NIOSH by the Oregon Fire Department for evaluation. The SCBA were
delivered to NIOSH on January 27, 2003. The SCBA wereinspected between July 9 and July 16, 2003.
Thefour unitswereidentified as1SI Magnum 30-minute, 4500 ps, SCBA (NIOSH approva number TC-
13F-236). All except for Unit #2 were labeled as compliant to the 1987 edition of NFPA 1981. While
Units #1 and #2 were too heavily damaged, it was determined that Units #3 and #4 could be safely
pressurized and tested. Units#3 and #4 were each subjected to seven performancetests. Asnofacepiece
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was provided with Unit #4, the one supplied with Unit #3 was substituted for testing. Testing began on July
15, 2003, and was completed on July 17, 2003. Thelow-air darmwhistle of Unit #3 was not functional,
causing the SCBA tofail the Remaining Service Life Indicator Test and NFPA Air How Performance Test.
Thelow-air darmwhistle of Unit #4 was out of adjustment, causing it to fail the Remaining ServiceLife
Indicator Test. It dsofailed the Alarm Sound Level Test. No maintenance or repair work was performed
onthe SCBA at any time.

Inlight of theinformation obtained during inspection and testing, the I ngtitute recommends that additiona
investigation be performed into the problems noted with the low-air darm whistles. Should the Oregon
Fire Department consent, NIOSH will conduct a more detailed examination of thisissue. Following
inspection and testing, the SCBA were returned to the packagesin which they were received and stored
under lock in Building 108 at the NIOSH facility in Bruceton, Pennsylvania, and secured there pending
further action or return to the Oregon Fire Department.

Itisdoubtful that either Unit#1 or Unit #2 could be practicaly repaired and returned to service. If the other
SCBA areto be placed back in service, they must be repaired, ingpected, and tested by aqudified service
technician, paying particular attention to the low-air dlarm whistles.
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