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SUMMARY

OnJune 17,2001, a50-year-old male career Fire

Fighter (Victim#1), a46-year-old malecareer Fire
Fighter (Victim#2), and a40-year-old male career
FreFghter (Victim#3) diedwhileperforminginterior
suppression and exterior ventilation activitieswhen

ensurethat firefightersaretrained to know
the hazards associated with cellar firesand
the precautionsthat can be taken to reduce
seriousinjury

an explosion occurred inthe cellar of ahardware Additiondly,

store, causing astructural collapse. Victim#1 and
Victim #3 wereremoved from the debris after the
collapse and transported to alocal hospital where
they were pronounced dead. Victim #2 was
recovered fromthecdlar goproximately 4 hourslater
and was pronounced dead at the scene. NIOSH
investigators concluded that, to minimizetherisk of
similar occurrences, fire departments should

* ensurethat pre-incident plans are updated
and used on mercantile occupancies

* ensurethatfirefightersfromtheventilation
crew and the attack crew coordinate their
efforts

Aerial Photo from Sde 2

Municipalities and building owners should
consider requiring and modifying older
structures to meet new building codes and
standards to improve safety of occupants
and firefighters

Building owners should consider placing
specific building hazard information on an
exterior placard

Building owners should follow guidelines
of the local authority having jurisdiction
regarding the storage of hazardous/
flammable materials and ensure that all
existing safeguards are operational

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
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 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 cal toll free 1-800-35-NI1OSH
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INTRODUCTION

OnJune 17,2001, a50-year-old male career Fire
Fighter (Victim#1), a46-year-old malecareer Fire
Fighter (Victim#2), and a40-year-old male career
Fire Fighter ( Victim #3) died while performing
interior suppression and exterior ventilation activities
when an explosion occurred in the cellar of a
hardware store, causing astructural collapse. On
June 18, 2001, the Internationa Association of Fire
Fighters (IAFF) and the United States Fire
Adminigration (USFA) notified theNationd Inditute
for Occupational Safety and Hedlth (NIOSH) of this
incident. On July 9, 2001, three Safety and
Occupational Health Specialists and the Team
Leader of theFireFighter Fatality Investigationand
Prevention Program investigated this incident.
I nterviews and meetings were conducted with the
Chief of the Department, the Chief of Safety, the
Safety Battalion, firefightersfrom the department
whowereonthesceneof thisincident, the presidents
and representatives of the Uniformed Firefighters
Association (UFA) and the Uniformed Fire Officers
Association (UFOA). Theincident Stewasvisited
and the scenewas photographed. Copiesof witness
statements, training records, standard operating
procedures (SOPs), dispatch logs, fire/arson
investigation report, building blueprints, video
footage, and amap of thefire scenewerereviewed.

Thiscareer department congstsof 11,500 uniformed
firefighters. Thedepartment servesapopulation of
8,000,000 inageographic areaof approximately
321 squaremiles.

Sructures

Two structureswereinvolvedinthisincident. Also,
both buildingswereinterconnected on thefirst floors
aswell asthe cellars. Both structures were built
prior to 1930 of ordinary construction, and were
two storiesin height, eechwith afull cellar. Building
1 measured 2035 sguare feet and wastriangular in
shape. Building 2 measured 1102 squarefeet and

wasrectangular inshape. Building1and Building 2
shared a common or party wall and were
interconnected on the first floor and the cellar.
Building to building accessinthe cdllar wasthrough
afiredoor. Note: Thefire door was blocked open
to allow free movement between the cellarswhich
were used for storage. The hardware stored
occupiedthefirst floor and cellarsof both buildings.
Building 1 had two apartments on the second floor.
Building 2 had an office and storage space on the
second floor. Note: A third uninvolved building
was attached to thewest side of Building 2 (Figure
#1). Theflat roof system sheathing consisted of 5/
8-inch plywood covered by felt paper and rubber
roof membrane. Thefoundation was constructed out
of stone and mortar. The support system was a
combination of ed masonry pogts/lally columnsand
wooden support beams.

Equipment

Additional unitswere dispatched; however, only
thoseunitsdirectly involved inthefatal event are
discussed in theinvestigation section of thisreport.

Battalion 49 [Battalion Chief (Initial Incident
Command), aide]

Battaion45[Battdion Chief (rear ssctor command), aidg]
Divison 14 [Deputy Chief (Incident Commender), aide)
Specid OperationsCommand (Battadion Chief, aide)
Engine 260 (Lieutenant, four firefighters, chauffeur)
Engine262 (Lieutenant, threefirefighters, chauffeur)
Squad 288 (Captain, four firefighters, chauffeur)
Engine312 (Lieutenant, threefirefighters, chauffeur)
Engine 316 (Lieutenant, threefirefighters, chauffeur)
Squad 041 (Lieutenant, four firefighters, chauffeur)
Ladder 115 (Captain, four firefighters, chauffeur)
Ladder 116 (Captain, four firefighters, chauffeur)
Ladder 117 (Lieutenant, four firefighters, chauffeur)
Ladder 163 [Lieutenant, four firefighters, chauffeur
(Victim#3)]

Rescue4 [Captain, four firefighters (Victim #2),
chauffeur (Victim#1)]
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Acceler ants Present

Thehardware store had acons derabl e volume of hazardous/flammable materia s, stored inthe cellars of

both buildings (Photo 3):

Building 1
Material Quantity
Propane (14 oz.) 142 Cylinders
Mapp Gas 27 Cylinders
Oxygen 3 Cylinders
Building 2
Material Quantity
Acetone 6 —12Gallons
Denatured Alcohol 24  Gallons
E-Z Alcohol 12 Gallons
Spray Paint 350 Cans
Laquer Thinner 12-24 Gallons
Methyl Ethyl Ketone 24  Gallons
Mineral Spirits 24  Gallons
Naphtha 24  Gallons
Paint Thinner 24  Gallons
Toluene 4  Gallons
Turpentine 24  Gallons
Xylene 4  Gallons
Propane (14 0z.) 6 Cylinders
Training

Thedepartment requiresal firefightersto complete
a 13-week Probationary Fire Fighters School.
Candidates must be Certified First Respondersto
become probationary firefighters. Probationary fire
fightersareinstructed in hydraulicsand learn the
basicsof fire suppression systemsand fire-fighting
tactics.

Victim #1 had 27 years of experience and had
completed an extengvelist of training courseswhich

included: Hazardous M aterial Operations, Ladder
Company Chauffeur, and Fire Suppression and
Contral.

Victim #2 had 14 years of experience and had
completed anextengvelist of training courseswhich
included: Hazardous M ateria Operations, Building
Congructionand Firefighter Safety, Tecticd Forcible
Entry, Tactical Engine Company Operations, Tactica
Ladder Company Operations, Tactical Roof
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Operations, Tactical Search Operations, Engine
Company Chauffeur, and Fire Suppression and
Control.

Victim #3 had 11 years of experience and had
completed an extengvelist of training courseswhich
included: Tactica Forcible Entry, Chain Saw: Ladder,
Tactical Search Operations, Tactical Mask
Confidence, Tactical Private Dwelling Fire, Tactical
Roof Operations, Hazardous Material Operations
Level, Ladder Company Chauffeur, and Fire
Suppression and Control.

Per sonal Protective Equipment

At thetime of theincident, all threevictimswere
wearingtheir full array of persond protectiveclothing
and equipment, cons sting of turnout gear (coat and
pants), helmet, Nomex ® hoods, gloves, boots, and
aSdf-Contained Breathing A pparatus (SCBA) with
aPersonal Alert Safety System (PASS) integrated
intotheair pack.

Weather

Theweather conditionsat thetime of theincident
included ardative humidity of 84%, anambient air
temperature of 69.8°F, wind speed of 13.8 mph,
and barometric pressure of 29.86 Hg.

INVESTIGATION

OnJune 17,2001, at 1420 hours, Central Dispatch
received acall from alocal resident of areported
firein a hardware store. At 1421 hours Central
Dispatch assigned the first-alarm companies. At
gpproximately the sametime crewscleared the scene
of apreviouscall gpproximately seven blocksaway
and were added to thealarm. Battalion 49 cleared
Squad 288 fromthepreviouscdl and notified Centrd
Dispatch that they were adding their unitsto the
structurefirecall. Battalion 45 wasassigned asthe
first-due Chief, and Engine 260 and Ladder 163
wereassigned asthefirst-due companies. However,
dueto the proximity of the previouscal, Squad 288

wasstopped by acivilianfor averba darmand was
thefirst unit to arrive on the scene at 1422 hours.

A civilian|ed the Captain from Squad 288 through a
downstairsapartment in Building 3to acellar door
inthe Exposure 3sideof Building 2 (seeFigure#1).
TheCaptain heardthefirecrackling benindthecellar
door and transmitted to Central Digpatch aworking
structure fire. Note: The fire origin was a
flammableliquid (gasoline) that was accidentally
spilled outsidetherear security door of the cellar
on Exposure 3. Thegasolinetraveled underneath
the door and itsvaporswere believed to beignited
by the pilot light of a hot water heater located
insidethecellar of Building 2. Whenthe Captain
returned to Exposure 1, membersof Squad 288 were
pullingal 3/4-inch handline off their rig to thefront
of the structure. The Captain from Squad 288
informedthem that thefirewasinthe hardwarestore
and ordered them to stretch a 2 %2-inch handline.
The Roof Man from Squad 288 took a saw and
performed forcible entry on the security gatesthat
protected the two front entrance doors.

Between the hours of 1425 and 1430 Battalion 49,
Engine 262, Engine 260, Ladder 116, Ladder 117,
Ladder 163, Rescue4, Battdion 45 and Engine 312
arrived onthe scene. Battalion 49 assumed Incident
Command (IC) and began hiswak-around to check
for conditions and fire extension throughout the
gructure. Asthel Cwaswaking downthe Exposure
2dde, acivilianinformed the I C that firefighters
would probably have better accesstothefirethrough
therear of the structure, the Exposure 3side. The
| Cinstructed Engine 262 to stretch ahandlineto the
rear of thestructurefor apossibleentry intothecdllar
through adoor onthe Exposure 3 side. Thecellar
door was accessed through the security gate between
the Exposure 2 and Exposure 3sde (see Figure#1).

ThelC assigned Battalion 45, the all-hands Chief,
asrear sector-command over forcibleentry onthe
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Exposure3side. TheLieutenant from Ladder 163,
Ladder 163 Irons, and L adder 163 Can, along with
amember of Rescue 4, and Ladder 117 Outside
Vent (OV) beganforcing thereinforced steel security
doors. Battalion 45 ordered Engine262to stretcha
2Y%~inchlinetothedoor. Whilewaiting for thedoor
to beforced, the officer from Engine 260 ordered
hiscrew to stretch another 2¥~inchline.

Ladder 116 Roof (with the saw) and the OV raised
aportableladder to theroof onthe Exposure 1 side.
Ladder 116 Can and members from Ladder 117
raised a24-foot extension ladder to awindow and
conducted aquick search of the second floor. The
OV and Ladder 163 Roof went to theroof intheir
bucket to perform vertical ventilation. Ladder 163
Roof exited the bucket and met up with Ladder 117
Roof, Rescue 4 Roof and the crew from Ladder
116to perform ventilation. Note: Ladder 163 Roof
noted that heavy white smoke was pushing from
the chimney. The ventilation crews removed the
panesof glassfromthe skylights.

At approximately this time, Squad 288 had
completed forcibleentry onthefront doors(Exposure
1 side) of the hardware store and encountered a
medium smoke condition with no heat onthefirst
floor. Squad 288 located an interior door that
opened to a6-foot-long landing which led to aset of
stairsgoingtothecellar. The Captain from Ladder
116 and the officer and afirefighter, with athermal
imaging camera(T1C) from Rescue4, entered the
landing to assessthe conditions. They encountered
heavy black smokeandnoflames. TheTICreveded
heat in the walls around the stair enclosure and
sectionsof thefloor. Thestairshad aplywood dide
over them that was covered with materials. The
Captainfrom Ladder 116 removed the plywood and
did not feel much heat on the walls with his bare
hand. ThelC entered the hardware storeand Squad
288 informed himthat thefirewasbehind thecdlar
door on the Exposure 3 side. Squad 288 was

ordered to hold thisposition so that an attack could
be madefrom the Exposure 3 sdewithout opposing
hoselines. During thistime Squad 288 washolding
their position at the door, and the door blew open a
few timeswith agust of blueflame. Note: ThelC
and members of Squad 288 heard noises coming
fromthecellar that sounded likeelectrical arcing.
The sound progressively got louder and stayed
constant.

Ladder 115 arrived on the scene at approximately
1435 hoursand wasassgned asthergpidintervention
team (RIT or Fast Truck). At approximately 1440,
the Captain from Ladder 115 walked by Exposure
2 to check onthe progressat Exposure 3. During
thistime, henoticed the Chauffeur from Ladder 163
(Victim#3) and the Chauffeur from Rescue4 (Victim
#1) conducting venting operations on the cellar
windows on the Exposure 2 side (see Figure #3).
The crew removed the steel barsfrom the window
with an extrication tool and vented thefirst cellar
window, whichwastoward therear of the structure.
A firefighter from Engine2621ooked intothewindow
and did not seeany fire. Hethen assisted stretching
another handlinewhilethe crew began venting the
next cellar window closest to Exposure 1.

A firefighter from Squad 288 and afirefighter from
Rescue4 (Victim#2) thenforced adoor inBuilding
2togain accesstothesecond-floor officeand storage
area(seeFigure#l). Thefirefightersconducted a
search of the second-floor, which had light smoke
conditions. Thefirefighter from Squad 288 then
returned to thefirst floor to assist onthe 2 %2-inch
lineinto the Exposure 1 side.

The Deputy Chief from Division 14 arrived on the
sceneat approximately 1442 hours and proceeded
to Exposure 1 to obtain abriefing from Battalion 49.
Using hand tools, apower saw, and the extrication
tool, the crew at the rear had just opened the
reinforced sed security door gpproximately 18inches.
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Battalion 45 and the Lieutenant from Ladder 163
entered the cellar through the narrow opening to
assess the condition and the entry and exit route.
The smoke condition waslight with no heat and no
digtinctivesmelswerepresent. Thested-over-wood
door wasreinforced on theinsidewith aniron bar
gate. Thedetermination wasmadeto removethe
door to provide aclear entry and exit route while
operatinginthecellar. Battalion 45 notified Battaion
49that they would have good accessintherear once
the door wasremoved.

Battalion 49 checked the air supply of Squad 288
and decided on an attack down thecellar stairs. At
thistime, Battalion 49 did not hear any morearcing
sounds from the cellar. While the rear door was
being removed, the IC stepped into the street to
ensure Engine 312 stretched a 2 ¥2-inch line to
Exposure 1 asbackup to their attack from thefirst
floor of Exposure 1. The Special Operations
Command (SOC) Chief hadjust arrived onthe scene
and was being briefed by the IC in front of the
Exposure 1 entrance. Therewasaradiotranamisson
of an unknown or lacquer odor followed by an
acknowledgment of thesamesmell. Theexplosion
took place within secondsof thistransmission.

ThelCandthe SOC Chief wereblowninto thesireet
by the blast from the explosion. Battalion 45 and
theforcible-entry crew onthe Exposure3sidewere
blown from the doorway into the backyard. The
explosion collgpsed the Exposure2wall, burying the
Chauffeur from Ladder 163 (Victim #3), the OV
from Ladder 116, and the Chauffeur from Rescue4
(Victim#1), whowere conducting venting operations
(see Photo 1). Squad 288 and additional crew
memberson thefirst floor werelifted off their feet,
and they landed in the rubble created by the
exploson, whichledthemto believethey wereblown
intothecellar. They wereableto exit through the
debrisof the Exposure2 wall (seePhoto 2). Victim

#2 radioed that hewastrapped in the cellar under
thestairs. Note: It isbelieved that Victim#2 was
on the first-floor landing at the top of the stairs
tothecellar in Building 1 and wasblown into the
cellar down the stairway by the explosion (see
Photo 1).

A personal accountability report (PAR) was
conducted and it was determined that four members
weremissing. TheOV from Ladder 116 wasfound
buried under brickwork. Thestoresignhadfallen
across hischest, shielding him from direct contact
with the bricks. Hewasremoved and transported
to ahospital by ambulance. Crew membersbegan
removing the bricks and rubble on the Exposure 2
sideby handto searchfor Victim#1 and Victim #3.
They wereboth found after approximately 25 minutes
and transported to alocal hospital wherethey were
pronounced dead. Firefighterscut aholeinthefloor
near the stairs of Building 1 to attempt rescue of
Victim #2 by placing ahand ladder into the cellar.
Crew memberswereforced off theladder several
timesduetotheintensefireand heat. Firefighters
took about one hour to breach the Exposure4 cellar
wall of Building 2 from Building 3. Victim#2was
recovered by amember of asquad after descending
the portable ladder placed into the stairway hole
earlier inthe operation. Victim#2 wasfound near
the base of the cellar stairsand was pronounced dead
onthescene.

CAUSE OFDEATH

Thecauseof deathfor Victims#1 & #3 waslisted
asmassiveblunt forcetrauma. The cause of death
for Victim#2 waslisted asasphyxiadueto smoke
inhdation.

RECOMMENDATIONSAND DISCUSSION
Recommendation #1: Fire Departmentsshould
ensurethat pre-incident plans are updated and
used on mercantile occupancies.!
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Discussion: NFPA 1620 statesthat “ Pre-incident
planninginamercantileoccupancy involvesnot only
theemergency responders, but adminigtrators, section
or department supervisors, and other staff members.”
Theprimary purposeof apre-incident planistohelp
responding personnel effectively manage
emergencieswith availableresources. Pre-incident
planninginvolvesidentifying the protection systems,
building construction, contents, and operating
proceduresthat canimpact emergency operations.
The congtruction of thebuilding intermsof thesize
of thebuilding (both vertical and horizonta), building
features(firewalls, fire barriers, roofs, and floors),
access points, areaswhere products of combustion
could spread dueto alack of structural barriers(e.g.,
stock areas), and building services, should be
determined.

Most occupancies present an ever-changing
environment making ongoing maintenanceof thepre-
incident plan ascritical asthe original development
of theplan. Where conditionsindicatethat achange
inapre-incident planiswarranted, the plan should
be updated and di stributed to the appropriate persons
and agencies.

A systemto utilize the pre-incident plan should be
designed to alow accessto the plan, or asummary
with key elements of the plan, whilein route and
during theincident. Some supplemental detailed
information such asbuilding planscan bekeptina
lock box or other secured area.

Recommendation #2: Fire departments should
ensure that fire fighters from the ventilation
crew and the attack crew coordinate their
efforts.?

Discussion: Firecan quickly spread upwardintothe
structure, causing potential problems such as a
flashover, abackdraft, or anexploson. Anexploson
istherapidignition of acombustiblegas/air mixture

that resultsin shock waves, structural collapse, and
hesat release. Ventilationtiming isextremely important
and must be carefully coordinated between bothfire
attack and ventilation crews. ldeally, ventilation
should occur just prior tointerior crewsadvancing
their hoselines. Proper venting of heat, smoke, and
combustible gas/air mixturesfrom buildings can
reducethe possibility of dangerous situationsthat
confront firefighters.

Recommendation #3: Fire departments should
ensurethat firefightersaretrained to know the
hazards associated with cellar fires and the
precautionsthat can be taken to reduce serious
injury.®

According to Dunn, “Confinement increases the
chancesof combustiblegasexplosion. A cellaristhe
most confined spacein abuilding becausethereare
fewer windowsand doorsleadingtofreshair. The
chance of an explosive mixture devel oping there
when gasescapesisincreased. Also, therearemany
combustibleliquidsand gases present that canform
anexplosvemixture”

Additionaly, “ Afirefighter can reducehischancesof
seriousinjury whenacellar explosionisanticipated
by theseprecautions. 1. Stand clear of any windows
that may suddenly explode outward. 2. Avoid
standing near the entrance opening that will vent the
pressure or shock wave of the cellar explosion. 3.
Do not use a cinder block or masonry wall for
protection againgt theforce of theexplosion. 4. Most
important, wear dl protectiveclothing—he met, mask,
gloves, boots, and turnout pantsand coat. Evenif a
firefighter survivesthe explosion shock wavesina
cellar, therewill be aflash fire of extremely high
temperature, created by the rapid ignition of
combustiblegas.”

Recommendation #4: Municipalities and
building owners should consider requiring and

Page7



Y

12}

(A

WIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2001-23

Hardware Sore Explosion Claimsthe Lives of Three Career Fire Fighters - New York

modifying older structuresto meet new building
codes and standards to improve safety of
occupants and fire fighters.

Discussion: Therearebuilding codesand standards
whichareused asguiddinesfor new building design
and construction. However, before municipalities
adopted or enforced specific codesand standards,
many buildings were designed and constructed
without incorporating such standards. New or
improved codes have been established which can
improvethe safety of existing structures. Sprinkler
sysemsareoneexampleof asafety featurethat can
beretrofitted into older structures. Itisproven that
sprinkler systemsreducetheloss of property and
life. Thereisasoastrong possibility that sprinklers
could reducefirefighter fatalities, sncethey contain,
and even extinguish, firesprior tothearrival of the
firedepartment. Sprinklersare currently the most
proactive fire safety approach in building
congtruction. Thestructureinvolved inthisincident
did not incorporate asprinkler system.

Recommendation #5: Building owners and/or
fire departments should consider placing
specific building construction information on
an exterior placard.®

Discussion: Information regarding the construction
of thebuildingisvery vduabletofirefightersif afire
should occur. Theinformation could providefire
fighterswith suchinformetion asroof type(lightweight
truss, bowstring, etc.), roof materials(metal, wood,
etc.), roof loads (HVAC units, displays, etc.),
sprinkler system(s), standpipelocation, utilities(gas
or ectric), occupancy, occupancy hours, chemicals
on Site, pressurized cylinders, contact numbers, and
theinterior floor layout. Thisinformation could save
the IC time when planning the fire attack.
Additionally, theinformation would providefire
fighterswith important information that they might
not otherwise have accessto.

Recommendation #6: Building owners should
follow guidelines of the local authority having
jurisdiction regarding the storage of hazardous/
flammable materialsand ensurethat all existing
safeguards are operational .%’

L ocal codesare adopted or devel oped to safeguard
against thelossof livesand property to the specific
conditionsthat can befound throughout anarea. In
thisincident, thecity had devel oped rulesprohibiting
thestorageand use of propaneor liquefied petroleum
gases(LPG) bdow grade. Ataminimum, therewere
142 14 oz. cylindersstored inthe cellar areaunder
Building 1 and Building 2. The fire door in the
common or party wall that provided cellar level
access between Building 1 and Building 2 was
blocked open. Building owners should adhereto
guidelines set forth by the local authority having
jurisdiction regarding the storage of hazardous/
flammablematerias. They should aso ensurethat
safeguards such asafiredoor are maintained and
operationd. If thefiredoor wasoperational, it may
have provided additional timefor the protection of
thecylindersof propane, mapp gasand oxygen that
werebeing storedinthecdllar of Building 2.
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1

Approximate
location of
stairway in
building 2

Victim #1 and
| Victim #2

Photo 1. Collapse of Building from Sde 2
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Photo 2
Area where
crew members

exited the
building on
side 2

Photo 2. Exit Location from Sde 2
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Photo 3. Example of Hazardous/Flammable Materials Sored in Cellar
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Figure 1. Aerial View of Building Layout
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Figure 2. Aerial View of Engine Layout
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Exposure 1

[

Exposure 3

Figure 3. Three Dimensional View of the Sructure
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