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Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

October 31, 2002

Volunteer Fire Fighter Dies and Two Others Are Injured During

Live-Burn Training - New York

SUMMARY

On September 25, 2001, a 19-year-old male
volunteer firefighter (thevictim) diedandtwomale
volunteer firefighters(FireFighter #1 and FireFighter
#2) wereinjured during amulti-agency, live-burn
traningsesson. Thevictimand FireFighter #1 were
playing therole of fire fighters who had become
trapped on the second-level of the structure. The
training becameredity whenthefirewasstarted and
progressed up the stairwell, accelerated by afoam
mattressthat wasignited onthefirs floor. FreFghter
#1 and the victim wererecovered from the second-
level front bedroom wherethey had been placed for
thetraining. Fire Fighter #2 jumped from asecond-
level window intherear bedroom. Thevictimwas
unresponsive when removed from the structure.
Advanced life saving procedureswereinitiated on
thevictim en routeto thelocal hospital where he
was pronounced dead. Fire Fighter #1 and Fire
Fighter #2 suffered severe burnsand wereairlifted
to an areaburn unit.

NIOSH investigatorsconcluded that to minimizethe
risk of smilar occurrences, fire departments should

Ste of the Incident

ensure that no one plays the role of victim
inside the structure during live-burn
training

ensurethat a certified instructor isin charge
of thelive-burn training and that a separate
safety officer is appointed and has the
authority to intervene and control any
aspect of the operation

ensure that only onetraining fireislit at a
time by a designated ignition officer and
that a charged hoseline is present while
igniting the fire

ensurethat Sandard Operating Procedures
(SOPs) are developed and followed

ensurethat all fire fighters participating in
live-burn training have achieved a
minimum level of basic training

ensure that before conducting live-burn
training, a preburn briefing session is

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 specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua 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 call toll free 1-800-35-NI1OSH
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conducted and an evacuation plan and
signal are established for all participants

* ensurethat firesusedfor live-burn training
arenot located in any designated exit paths

* ensure that the fuels used in the live-burn
training evolutions have known burning
characteristicsand the structureisinspected
for possible environmental hazards

Additiondly,

» Satesshould develop a permitting procedure
for live-burn training to be conducted at
acquired structures. Sates should ensure
that all therequirementsof NFPA 1403 have
been met before issuing the permit.

INTRODUCTION

On September 25, 2001, afirefighter (thevictim)
died and twofirefighters (Fire Fighter #1 and Fire
Fighter #2) wereinjured whileparticipatinginamulti-
agency, live-burntraining sesson. Thevictimand
FireFighter #1 wereplaying theroleof firefighters
who had become trapped in a structure on the
second level.

On September 27, 2001, the United States Fire
Adminigtration notified the National Institute for
Occupational Safety and Hedlth (NIOSH) of this
incident. On December 4-5, 2001, two safety and
occupationd hedthspeddigsandthesectionchief from
the NIOSH Fire Fighter Fatality Investigation and
PreventionPrograminvedigatedthisinddent. Interviews
were conducted with the Chief, theAssistant Chiefs,
andfirefightersof the departmentsfromthedistrict
involvedinthetraining sesson. Thedepartment that
wasoperating thetrainingwasdisbanded. Copiesof
thelr sandard operating procedureswerenot avalable
forreview. Thetrainingrecordsof thevicimandinjured
firefighterswerereviewed.

Thefiredigrictinvolvedinthismulti-agency training
session operated from four volunteer stationsand
wascomprised of 102 activemembers. Thedigtrict
servesapopulation of approximately 25, 000ina
geographic areaof aobout 25 squaremiles. Thevictim
had been avolunteer firefighter for just afew weeks
and had not recelved any formalized training before
theincident. FireFighter #1 wasreported to have
received Basic Fire Fighting Essentials, Maze
Training, and Live Tower Training, but no
documentationwasprovided during theinvestigation.
Fire Fighter #2 was documented to have completed
Fire Fighting Essentials, Pump Operator,
Commanding the Initial Response, Apparatus
Operator, and Hazardous M ateria s First Responder
Operations. Thesitewasatwo-story, Sde-by-side
duplex. Vacant and in disrepair, the duplex was
scheduled for demolitioninthe near future by the
owner.

INVESTIGATION

At approximately 1845 hours, Fire Fighter #1, Fire
Fighter #2, thevictim, the 1st Assistant Chief, and
the2nd Assistant Chief wereon thescenediscussing
theplanfor arescuedrill during live-burntraining.
The 1% Assistant Chief wastheinstructor. The 2™
Assistant Chief was a Safety Officer for the west
unit of the duplex. Fire Fighter #2 was a Safety
Officer for theeast unit and thelgnition Officer. The
following apparatus were on the scene before the
dart of thetraining:

Engine#451 equipped with a1,000-gallon water
tank

Engine#3 equipped with a1,000-gallon water tank
Heavy Rescue#449

Rescue#l

Truck #459

10,000-ga lonwater tanker (building owner’s)

Thetraining scenario was designed toincludetwo
fire fighters who had become trapped while
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conductingasearchfor aninfantinabedroom|ocated
on the second floor of aduplex apartment. Note:
The fire fighters that were used to simulate
victimsduringthistraining sessonwill bereferred
to asthe “ trapped fire fighters’ throughout this
report. Engine#451 wasto hook up to theowner’s
water tanker on siteand havetwo 1 3/4" handlines
stretched to the structure, one handlineto therear
entrance and one handlineto the front entrance of
the east unit. Engine#3 and Heavy Rescue #449
werethen dispatched to stage gpproximately 3/4 of
amileaway to practicetheir responseto the scene.
The scenarioincluded blocking thedoor tothestairs
of the unit (east unit) leading to the “trapped fire
fighters’ tosmulatethat thestairshad collgpsed. The
responding units would have to deploy a rapid
interventionteam (RIT) whichwould then beforced
to accessthe second floor viathe stairson the other
side of the duplex. Once on the second floor, the
RIT would breach the wall leading to the other
apartment to conduct asearch for the“trappedfire
fighters’and the infant. Note: The wall on the
second floor separating the two units had been
breached during earlier training sessions. The
“trgppedfirefighters’ (FireFghter #1 andthevictim)
were placed in thefront bedroom with some debris
scattered about the floor and a Ping-Pong table
placed upon them to simulate areal entrapment.
Note: Thiswasreportedly thefirst timethevictim
had worn a self-contained breathing apparatus
(SCBA) in afire condition. Fire Fighter #1 had
approximately 1 year with the department and
minimal experience with an SCBA in fire
conditions. A burnbarrel wasto beused to produce
smoke and s mulatefirefrom the back bedroom of
theeast duplex.

The 2" Assistant Chief was positioned with a 20-
pound fire extinguisher on the second floor of the
west unit toguidethe RIT up the stairsand through
thebreachinthewall. HewastoensuretheRIT did
not go through an opening in the back wall of the

west unit. FireFighter #2 was on the second floor
of the east unit where hewasto place the“trapped
firefighters’ inthefront bedroom, light theburn barrel
inthe back bedroom, and guidetheRIT if necessary
(Diagram #1). The Chief arrived on the sceneand
did awalkthrough of the upstairsto ensure safety
and to make sure no accelerants were used in the
burnbarrel. Hethen proceeded to thefront of the
duplex and took over outs decommand asrequested
by the 1# Assstant Chief, who had interior command
fromthefirst floor of theburnunit (Diagram#2).

Fire Fighter #2 struck aflareand it the burn barrel
on the second floor and radioed to the Chief at
approximately 1855 hoursthat it waslit. Hethen
positioned himsdlf inthehalway toguidetheRIT if
necessary. Thebarrel wasnot producing smoke, so
Fire Fighter #2 went to the back bedroom to assist
inthe process. During thistime, the 1% Assistant
Chief struck another flareonthefirst floor andlit the
foam mattress of asleeper sofathat was extended
adjacent tothe open side of the stairs.

Fire Fighter #2 heard the second flare being struck
and went toinvestigate. I|namatter of seconds, the
flamesbegantoroll acrosstheceiling, upthe stairs,
and out thefront windowsof theburn unit, producing
what wasdescribed asathick, “ steamy” smoke. The
2 Assistant Chief was cut off from the east unit by
thefireextendingup thestairwell. Heexitedviaa
ladder through an opening in the back wall of the
west unit. The 1 Assistant Chief went out the back
of thestructuretolocateahandline. Unabletolocate
ahandlinein theback of the structure, he searched
for ahandlineat thefront of thestructure. Note: No
handlines had been stretched from Engine #451
beforethe start of thetraining evolution. Flames
werenow extending out of thefirgt-floor bay window
into thefront bedroom. Hethen pulled 200 feet of
1 3/4inch preconnect off Engine#451 and advanced
thelinetotherear of thestructure.
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Fire Fighter #2 went to retrieve the “trapped fire
fighters’ from thefront bedroomwhereflameswere
already coming through the windows from
downstairs. Fire Fighter #2 grabbed the two
“trappedfirefighters’ and led themto the stairwell,
whichwasfully engulfed. FireFighter #2lost hisfire
glovesinthe process, exposing theleather gloveshe
had wornundernegth. Theleather glovesimmediately
burned and adhered to hisskin. Heand the*trapped
firefighters’ becameseparated. FreFighter #2 made
it to the back bedroom where the burn barrel was
located. Conditions in the back bedroom were
extremely smoky with little heat. Fire Fighter #2
frantically searched for the window that had been
boarded shut to aid in the smoke conditions. He
was ableto pry the window open with his hands,
and hejumped from the second floor just asthe 1
Assstant Chief arrived withthehandline.

The two staged engines proceeded to the scene
under normal driving conditionsasplanned for the
training operations. Once on the scene, they were
immediately informed that thiswasno longer adrill,
that twofirefighterswere down on the second floor,
andthat onefirefighter had jumped from the second-
gory window. Duetothed rcumstances, bothengines
deployed aRIT team. Thefirst RIT madeforcible
entry through the front door of the east unit and
proceeded up the sairsto thefront bedroom. They
immediately found Fire Fighter #1 and dragged him
down the stairsby histurnout gear to thelawnin
front of theduplex. Thesecond RIT proceeded to
the front bedroom and found the victim. They
dragged the victim to the front of the duplex for
immediate assistance. Note: Both thevictimand
Fire Fighter #1 were found wearing their
facepieces. Burninjuriesto thefacesof bothfire
fighters indicated that their masks had been
removed during thefire'sprogression. Thevictim
wasunrespons vewhen removed from thestructure.
Advanced life saving procedureswereinitiated on
thevictim en routeto thelocal hospital where he

was pronounced dead. Fire Fighter #1 and Fire
Fighter #2 suffered severe burnsand wereairlifted
to an areaburn unit.

CAUSE OFDEATH
The cause of death was listed as asphyxia due to
smokeinhalation.

RECOMMENDATIONSAND DISCUSSION
Recommendation #1: Firedepartmentsshould
ensurethat nooneplaystheroleof victiminside
the structure during live-burn training.!

TheNationa Fire Protection Association Standard
1403, 2-4.13, notesthat individualsshall not play
the role of avictim inside the building. Rescue
operations should be conducted by using
mannequinsinstead of firefighters, just asthemock
baby wasused to smulatetheinfant.

Recommendation #2: Firedepartmentsshould
ensure that a certified instructor isin charge
of the live-burn training and that a separate
safety officer isappointed and hasthe authority
to intervene and control any aspect of the
operation.t

Fire departments should comply with the National
Fire Protection Association Standard 1403, which
notesthat dl ingtructorsshdl bedeemed qudifiedto
ddiver fire-fighter training by the authority having
jurisdiction. Theinstructor-in-charge should bea
certified instructor who overseesall aspectsof the
trainingsesson. Ther reponghilitiesindudeplanning
and coordinating all training activities, monitoring
activities, structureingpections, briefingand assigning
instructors and support personnel, and ensuring
adherenceto thedirectives. Theauthority having
jurisdiction in this area does not have any
requirementsor proceduresin placefor determining
if aninstructor isqualified to providefire-fighter
training as outlined in NFPA 1041, Sandard for
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Fire Service Instructor Professional

Qualifications.

NFPA Standard 1403 further statesthat safety officers
shdl begppointedfor dl training sessonsand haveno
other dutiestointerferewiththeir safety regpongibilities
for al personsonthescene. Thesafety officer should
eliminate unsafe conditions, prevent unsafe acts,
coordinatelighting of fireswithingtructor-in-charge,
ensurepersona protective equipment compliance,
ensured | participantsare accounted for beforeand
after each evolution. Thesafety officer must havethe
authority to intervene and control all aspects of the
operaion. Oneof thesafety officersduring thisincident
asohadtherespongihility of theignition officer tolight
theburnbarrel onthesecondfloor.

A personwho isnot astudent should be designated
astheignition officer to control the material being
burned. Thefireshould beignited by theignition
officer in the presence of and under the direct
supervision of thesafety officer.

Recommendation #3. Fire departments should
ensurethat only onetraining fireisignited at atime
by adesignated ignition officer andthat acharged
hosdline is present while igniting the fire.!

One person, whoisnot participatinginthetraining,
should be assigned the duty of ignition officer and
light thefireasingtructed by theingtructor-in-charge.
The safety officer should beinthe presence of, and
havedirect supervisonover, theignition officer when
thefireislit. A charged hoseline should be present
whenignitingthefire.

Recommendation #4: Firedepartmentsshould
ensure that Standard Operating Procedures
(SOPs) are developed and followed. 2

Standard operating procedures (SOPs) should be
devel oped addressing emergency-scene operations

such as Training Fires, RIT Operations, SCBA,
Water Supply, and Hoseline Operations. These
SOPswill then form the foundation asto how the
training will be conducted. The SOP shouldbein
written form and included in the overall risk-
management plan for thefiredepartment. If these
proceduresare changed, gppropriatetraining should
beprovidedto all affected members.

Recommendation #5: Firedepartmentsshould
ensurethat all firefightersparticipatingin live-
burn training have achieved a minimum level
of basic training.!

To ensure safety during live-burntraining, al fire
fightersshould haveaminimumleve of basctraining.
As stated in NFPA 1403, 2-1.2, the fire fighter
student shall have received training to meet the
performance objectives for Fire Fighter 1 of the
following sections of NFPA 1001, Sandard for
FireFighter Professional Qualifications:
Section 3-3 Safety

Section 3-5Fire Behavior

Section 3-6 Portable Extinguishers

Section 3-7 Persona Protective Equipment
Section 3-11 Ladders

Section 3-12 FireHose, Appliancesand Streams
Section 3-16 Overhaul

Section 3-19 Water Supply

Recommendation #6: Firedepartmentsshould
ensure that before conducting live-burn
training, a preburn briefing session isconducted
and an evacuation plan and signal are
established for all participants.'?

All participants should attend a preburn briefing
before conducting thelive-burntraining sessionto
discussall facetsof thetraining. Theinstructor in
charge of the training should present the briefing
sessonusing thepreburn planto detail al aspectsof
theoperation. Thecharacteristicsof thetraining area
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and structure should be addressed to include such
itemsas crew assignmentsand the designation and
layout of ingress/egress routes in the event of
emergency. Anevacuation plan should beestablished
and an audibleevacuation signal be demondgtrated to
al participants in an interior live-burn training
evolution. Itisimperativethat al participantsare
familiar with the layout of the structure. All
participants should conduct awalk-through of the
structure beforeany training evolutionsareinitiated.

Recommendation #7: Fire departmentsshould
ensurethat firesused for live-burn training are
not located in any designated exit paths.*

Duringatraining exercise, every effort must bemade
to ensuretheexit pathsarefreefrom obstructions.
To provideaprotected areaof travel, fires should
not belocatedinany exit paths. Theseareasshould be
closaly monitored to ensurethat fire doesnot spread
duringthetrainingexercise. Thesofabed waslocated
a thebottom of thedtairsleading tothefront exit. The
front exit was blocked to smulate that the stairshad
collgpsedfor theresponding RIT. Oncethe sofabed
waslit, thefireimmediately traveled into theexit path
usngthegarway asachimney. Toenhancethesmoke
conditionsfor theevolution, thewindowson both floors
wereboarded over or partialy covered to minimize
ventilation. Whenthefireentered the exit path, the
training exercisesbecameaworking sructurefire.

Recommendation #8: Fire departments should
ensurethat thefuelsusedin thelive-burn training
have known burning characteristics and the
structureisinspected for possible environmental
hazards. *

Fuelsfor training fires should have known burning
characteristics, and the quantitiesused should bethe
minimum necessary that are controllableand ableto
cregtethedesredfireconditions. Thesructureshould
beingpected toidentify and removemateridsthat could

contribute to rapidly spreading fires and create an
environmenta or hedthhazard. Thesructuremustaso
be inspected to provide for physica safety of the
participants in the training. NFPA 1403, 2-2.10,
identifiesthefollowingitemsthat should beaddressed:

* Foors, rallings, and stairsshall be made sefe.

» Specia attention shall be given to potential
chimney hazards.

* Allwallsand ceilingsshall beintact or patched.

»  Debriscreating or contributing unsafe conditions
shall beremoved.

* Low-density combustible fiberboard and
unconventiond interior finishesshall beremoved.

» Extraordinary weight abovethetraining areashal
be removed, or the area below it shall be
rendered inaccessible.

* Anadequateventilation opening(s) shal bemade
intheroof.

 Utilitiesshdl bedisconnected.

* Condderationshal begivento potentia hazards
of toxic weeds, insect hives, and vermin.

* All formsof asbestos shall beremoved by an
approved ashestosremoval contractor.

Additiondly,

Recommendation #9: States should develop a
permitting procedure for live-burn training to
be conducted at acquired structures. States
should ensure that all the requirements of
NFPA 1403 have been met before issuing the
permit.3

Discussion: NFPA 1403, Sandard on Live Fire
Training Evolutions, istheguidelinefor conducting
live-burn training evolutions at approved training
centers, and in this case, acquired structures.
Approved training centers have burn buildingsthat
are specifically designed for repeated live-burn
training evolutions. Thestructuresthat are acquired
forlive-burntraningareusudly indisrepair and were
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never designedfor live- burntraining. Any building
that isacquiredfor live-burntraining must gothrough
aninspection processtoidentify and eliminate any
hazards, or potentia hazards, that may be present to
the participants, the public, and theenvironment. An
applicationfor permit procedurethat isoverseen by
the state through local officials or a State
representativewould help ensure safety. If training
facilitieswith gpproved burn buildingsareavail able,
then live-burn training exercises should not be
conducted in acquired structures.
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