Fire Fighter Fatality Investigation
and Prevention Program

Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

January 31, 2003

One Career Fire Fighter Dies and a Captain Is Hospitalized After
Floor Collapses in Residential Fire - North Carolina

SUMMARY

On March 4, 2002, a22-year-old male career fire
fighter (thevictim) wasinjured and subsequently died
and a25-year-old male Captain wasinjured when
the floor collapsed while they were fighting a
residential fire. The Captain was transported by
ambulanceto anareahospital wherehewasadmitted
overnight for first- and second-degreeburns. The
victimwasconsciousand wastrangported by medica
helicopter to aState medica center wherehedied 2
dayslater. NIOSH investigators concluded that, to
minimize the risk of similar occurrences, fire
departmentsshould

* ensure that each Incident Commander
conducts a size-up of the incident before
initiating fire-fighting efforts, after
command is transferred, and continually
evaluates the risk versus gain during
operations at an incident

» ensurefirefightersaretrained to recognize
the dangers of searching above afire

e ensure that an Incident Safety Officer,
independent from the I ncident Commander,
IS appointed

e ensure that ventilation
coordinated with fire attack

is closely

* ensure that a Rapid Intervention Team is
established and in position immediately
upon arrival

e ensure that adequate numbers of staff are
available to operate safely and effectively

INTRODUCTION

On March 4, 2002, a22-year-old male career fire
fighter (thevictim) and a25-year-old male Captain
wereserioudy injured after thefloor collgpsed while
they werefighting aresidentid fire. Thevictimdied
fromhisinjurieson March 6, 2002. OnMarch 7,
2002, theU.S. FireAdministration (USFA) notified
the National Institutefor Occupational Safety and
Health (NIOSH) of thisfatality. OnApril 15-16,
2002, two safety and occupationa health specidists
fromtheNIOSH Fire Fighter Fatality Investigation

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-NI OSH
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and Prevention Program investigated theincident.
NIOSH investigatorsinterviewed the Chief and other
officersandfirefightersinvolvedinthisincident, and
reviewed copiesof thefire department’s standard
operating guidelines (SOGs), picturesof theincident
scene, training records of the victim, reports
completed by the County FireMarshd’sOffice, and
the death certificate.

This combination department iscomprised of 11
career and 45 volunteer firefightersand servesa
popul ation of approximately 10,000 in an areaof
about 30 squaremiles. The22-year-old victim had
been afirefighter for 6 years, 2 yearsof whichwere
asafull-timecareer firefighter in another department.
He had been avolunteer and apart-time career fire
fighter with the department involved intheincident
for lessthan 1 year. The department requiresall

personnel to have a minimum of National Fire
Protection Association (NFPA) Firefighter Level |

certification, Emergency Medicd Technician (EMT)
| certification, and 40 hoursper year refresher training.
Thevictim had gpproximately 800 hoursof fire-fighter
traningincluding NFPA Firefighter Leve | & [, EMT,
Hazardous Materials, Apparatus Operation, and
Search & Rescue.

Structure

Thiswas asingle-family, one-story, wood frame
structure (~1450 sq ft), with masonry veneer and a
gable-styleroof with asphalt shingles. 1t had afull
basement and awood main-beam center held up by
gpaced metal post jacks. The north end of the
dwelling was at grade level; however, the grade
sloped away along the east and west facades, fully
revealing the basement at the south of the dwelling.
In the basement there were three windows, two of
the windows were on B-Side and one was on D-
Side(Photo and Diagram). Anoverhead garagedoor
was located on the southwest corner (C-Side) of
thegtructure. AccordingtotheCounty FireMarshd’s
report and firefighters at the scene, the exterior of

the dwelling and the basement were cluttered with
various gasoline-powered equipment such as
lawnmowersand weedesters.

INVESTIGATION

OnMarch4, 2002, at 1217 hours, Central Dispatch
received calsfrom severd motoristsviacdl phones
reporting astructurefire. Note: According tothe
County FireMarshal, it isbelieved that the owner
of the home fought the fire for approximately 19
minutes beforeit wasreported. Central Dispatch
notified thedepartment at gpproximately 1218 hours
and they responded. At 1225 hoursaCaptainfrom
one of the mutual-aid departments arrived on the
scenein hispersonally owned vehicle (POV). He
observed heavy fireconditionson the D-Side of the
gructureand heavy smoke coming fromthesidedoor
(A-Side) (Diagram). Heradioed Central Dispatch
that it wasaworking fire, and he assumed I ncident
Command (IC). ThelC asked thehomeowner, who
wasstanding intheyard, if anyonewasstill inthe
structure, and the homeowner replied no, only some
animals. ThelC walked around to the front door
(D-Side) to perform asize-up and observed fireand
smokeemitting from the basement window.

Between 1225 and 1231 hoursthefollowing apparatus
and personnel arrived on the scene from several
departmentsin thissequence:

Engine-M1 (Assstant Chief)

Ambulance (Assstant Chief, 1 FireFighter)

Engine-R1 (2 FireFighters)

Engine-1551 (2 Captains, 1 Fire Fighter, and

theVictim)

Department Vehicle (Deputy Chief)

Engine-N1 (Chief, 1FF)

Engine-2 (Chief)

At gpproximately 1227 hours, the Chief from Engine
N1andtwo officersandthevictimfrom Engine1551
arrived on the scene and asked the homeowner if
anyone was in the home. Based upon the
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homeowner’ serratic behavior, the Captainsand the
victimfrom Engine 1551 assumed that the structure
wastill occupied.

The Captainsandthevictimfrom Engine 1551, dong
with other firefighterson the scene, stretcheda1 3/
4 hoselineto asidedoor (A-Side). Anofficer from
the victim’s department reported to the side door
(A-Side), where heavy smoke was showing, to
overseehiscrew. Thetwo Captainsfromthevictim's
department (onecarrying atherma imaging camera)
thevictim, and severd other firefightersmade severd
attemptsto enter the side door (A-Side) but were
only ableto go severa feet into theroom because of
the heat, smoke, and debris.

At approximately 1231 hours, Engine 2 arrived on
scene with a Chief. The Chief from Engine 2
approached the | C standing near the roadway on
SideA, and told him hewould assumetherole of
IC. Thenew ICtoldthe Chief from EngineN1to
pull asecond 1 3/4 hoseline and stretch it to the
front door (D-Side) (Photo). Thenew IC walked
up to the sidedoor (A-Side); several firefighters
came out of the doorway and advised him of the
conditionsinsde. At approximately 1233 hoursthe
new | C told the two Captainsfrom Engine 1551,
thevictim, and severd firefightersto bringthehosdine
aroundtothefront door (D-Side). Officersandfire
fightersreported to NIOSH investigatorsthat they
saw smoke and fire through the basement window
(D-Side). Asreported by the County FireMarshd,
getting thehosdinesaround to D-Sidewasadifficult
task dueto theamount of debrisintheyard and on
theporch.

Another Captainfrom oneof the departmentsarrived
onthe scenein hisPOV, reported to the front door
(D-Side), and ass sted with making aforcibleentry.
ThisCaptain and afirefighter proceeded to theroof
toperformventilation. Severd firefightersmadean
initial attack with ahoseline through thefront door

(D-Side); however, after getting gpproximately 5feet
inside, they came back out because they
encountered alot of heat and smoke, and debrison
the floor. Note: As reported to NIOSH
investigators, the debrison thefloor consisted of
alarge volume of aerosol, oil, and paint cans.

The victim then took the nozzle on the hoseline
followed by thetwo Captainsfrom hisdepartment.
After extinguishing somefireinsgdethedoorway, they
wereableto makeentry intothe structure (D-Side).
After crawlingintothedoorway approximately Sfed,
the Captain behind the victim on the hoselinetold
thevictimtowait until roof ventilationwascompleted.
The other Captain was still inthe doorway on the
porch, and aChief and afirefighter were staged on
the porch with asecond hoseline asabackup.

At thispoint, abasement window besidethefront
porch broke and fire began to blow outward (D-
Side). A Deputy Chief withthevictim'sdepartment,
who was standing at the bottom of the stairsto the
porch, yelledtothecrew insdetoexit. The Captain
at the door told the Captainin front of him onthe
hosdlinethat therewasfirebelow. At gpproximately
the sametime, the officer and thefirefighter began
making cutson the D-Side of theroof felt the roof
shake, and they quickly madetheir way off. Note:
They were unable to perform complete
ventilation; only a few cuts were made. At
approximately 1236 hours, the Captain behind the
victim on the hoseline felt the floor bounce and
reached for thevictim asthefloor collapsed. Note:
According to the County Fire Marshal’s office,
the entire first floor of the structure and the
contents collapsed into the basement. Theorigin
and cause of the fire were determined to be a
woodstove located approximately in the middle
of the basement. Most of the structural studs of
the first-floor walls were suspended in mid-air,
and the floor joists had either collapsed or were
burned away.
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The Captain behind thevictim fdl into the basement
and landed on somedebriswhich placed himat about
chest levd tothedoorway ,dlowinghimtopull himself
up to the door ledge and crawl! out onto the porch.
Hetold the other Captain behind him on the porch
that thevictimwasdlill indde. At goproximeately 1237
hours, amedical helicopter wasrequested.

Severa rescue attemptswere made by the officers
andfirefighters, who could seethevictim standingin
the basement surrounded by fireand reaching up for
assistance. Theofficersand firefighterswho had
been on the hoselines pulled up the hose that had
falleninto the basement and used it to spray water
on the victimin an attempt to keep the fire away
from him asthey made several attemptsto reach
him. On athird attempt, the Captain who had been
behind thevictim on the hoselinewas ableto reach
andlock armswiththevictim and pull him closer to
the door ledge so the victim would be ableto stand
on somedebrisinthe basement. One Captain went
for aladder asthe Captain that had made contact
with thevictim crawled back onto theporch. Asthe
Captain crawled back onto the porch, he saw that
the victim was standing on some debris and was
reaching out for assstance. Theofficersandthefire
fighterspulled thevictim out intotheyard.

At approximately 1238 hours, paramedics and a
stretcher were requested to report to D-Side, and
the IC ordered adefensive attack on thefire. At
approximately 1254 hours, a medical helicopter
arrived and transported thevictimto aState medical

center wherehedied 2 dayslater. The Captainwho
had been behind the victim on the hoseline was
trangported by ambulanceto an areahospital where
hewasadmitted overnight for treatment of first- and
second-degree burns. Another Captain with the
victim'’sdepartment wastransported in adepartment
vehicleto anareahospitd wherehereceived medica

treatment for first- and second-degreeburns.

CAUSE OFDEATH
Thedeeth certificatelisted the cause of degth asmulti-
organfailure; 80% total body surfaceburns.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Fire departments should
ensurethat each I ncident Commander conducts
a size-up of the incident before initiating fire-
fighting efforts, after command is transferred,
and continually evaluates the risk versus gain
during operations at an incident. ®

Discussion: A proper size-up begins from the
moment thealarmisrecelved, and it continuesuntil
thefireisunder control. Consderationsfor occupant
rescue operationsincludeinformation such astime
of incident, length of timefirewasburning before
arrival, timefirewasburning after arrival, thetime
occupants havefor rescue (risk vs. gain), and type
of attack. These are some of the most important
piecesof information thelncident Commander must
have. After it hasbeen determined that thetimeframe
for the potentia of occupant rescue hasexpired, the
operation should becomearecovery anddl tactica
effortsshould bedefensive.

Recommendation #2: Fire departments should
ensurefirefightersaretrained to recognizethe
danger of searching above a fire.’

Discussion: Thedanger of searching aboveafireis
greatly influenced by the construction of theburning
building. Of thefivebasicbuilding congructiontypes
(fireresgtive, noncombustible, ordinary construction,
heavy timber, and wood-frame) the greatest danger
to afirefighter who must search abovethefireis
posed by wood frame construction. Vertical fire
goread ismorerapidinthistypeof structure. Flames
may spread verticaly and trapfirefighterssearching
abovethefireinfour ways: up theinterior stairs,
through windows (autoexposure), within conced ed
spaces, or up the combustible exterior siding.
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Extreme caution must be used in determining if the
gructurd stability of theflooring sysemisadequateto
continuefirefighter effortsor tofacilitatethesearch.

Recommendation #3: Fire departments should
ensurethat an I ncident Safety Officer independent
from the Incident Commander is appointed. ++#8

Discussion: Accordingto NFPA 1561, paragraph 4-
1.1,“Thelncident Commander shdl berespongblefor
theoveral coordinationanddirectionof dl ectivitiesat
anincident. Thisshdl indudeoverd| respongihility for
the safety and hedlth of al personnel and for other
persons operating within the incident management
system.” Whereasthelncident Commander (IC) isin
overal command at the scene, certain functionsmust
be dd egated to ensure adequate scenemanagement is
accomplished. Accordingto NFPA 1500, paragraph
6-1.3,“ Asincidentsescdatein Sizeand complexity,
theincident commander shdl dividetheincidentinto
tactica-level management unitsand assgnanincident
safety officer to assesstheina dent scenefor hazardsor
potentid hazards.” Theincident safety officer (1SO),
by definitionis* anindividua appointedtorespondto
or assigned at an incident scene by the incident
commander to performthedutiesand respongbilities
specifiedinthisstandard. Thisindividua canbethe
hedthand sfety officer or it canbeaseparatefunction.”
According to NFPA 1521, paragraph 2-1.4.1, “An
incident ssfety officer shdl begppointedwhenattivities,
gze, or needoccurs” On-scenefirefighter hedlthand
safety isbest preserved by del egating thefunction of
safety and health oversight tothe |SO. ThelSOis
appointed by the Incident Commander at each
emergency scene. The duties of the I1SO are to
monitor thesceneand report the status of conditions,
hazards, and risksto the incident commander, to
ensurethat fire-fighter rehabilitation occursand that
the personnel accountability systemisbeing used,
and to monitor radio communicationsto ensureall
areas of the sceneare capable of communicating to
incident command.

Recommendation #4: Fire departments should
ensure that ventilation is closely coordinated
with the fire attack. ©

Discussion: Chapter 10 of Essentialsof FireFighting,
4" edition, states that, “ventilation must be closgly
coordinatedwithfireattack. Whenaventilationopening
iIsmadeintheupper portion of thebuilding, achimney
effect (drawing air currentsthroughout thebuildingin
thedirectionof opening) occurs” Vertilationisnecessary
toimproveafireenvironment sothat firefighterscan
gpproachafirewithahosdinefor extinguishment. Only
after a charged hoseline is in place ready for
extinguishmentisventilationof windowsand doorsmost
effective. Commeand should determineif ventilationis
needed and whereventilationisneeded. Thetypeof
ventilation should bedetermined, based onevauation
of thestructureand conditionson arrival. Decisions
regarding ventilation should becommunicatedtodl fire
fightersonthescene.

Recommendation #5: Fire departments should
ensure that a Rapid Intervention Team is
established and in position immediately upon
arrival. °

Discusson: A Repid Intervention Team (RIT) should
respondtoevery mgor fire. Theteam shouldreport to
theofficer incommand and remain at the command
post until aninterventionisrequiredtorescueafire
fighter (s) or civilians. TheRIT should havedl tools
necessary to completethejob—e.g., asearchrope, firg-
adkit, and aresuscitator—including toolsfor useif a
firefighter becomesinjured. TheRIT will beordered
by the IC to complete any emergency searches or
rescues. They will providethesuppresson companies
anopportunity toregroup andtakearoll cal instead of
performing rescueoperations. WhentheRIT entersto
perform a search and rescue, they should have full
cylindersontheir SCBAsand bephyscdly prepared.
WhenaRIT teamisusedinanemergency Studion, an
additiond RIT team should beputinto placein casean
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additional emergency Stuationarises. Thisadditiond
RIT team should be comprised of fresh, well-rested
firefighters

Recommendation #6: Fire departments should
ensure that adequate numbers of staff are
available to operate safely and effectively. 8 1°

Discussion: NFPA 1720 recommends that an
occupationa safety and hedlth program beprovidedto
formthebassof protectingthehedth and ssfety of fire
fightersin accordancewith NFPA 1500, Sandard on
Fire Department Occupational Safety and Health
Program.

As stated in NFPA 1720 (A.6.4.1.1) “It is
recommended that aminimum acoeptablefirecompany
gaffing level should befour membersrespondingto
any typeof fire. Theminimum acoeptablegaffingleve
for companiesrespondingin high-risk areasshould be
fivemembersresponding or arrivingwitheachengine
company and Sx membersresponding or arrivingwith
each ladder company. Theserecommendationsare
based on experience derived fromactual fireandin-
depthfiresmulationsand aretheresult of critical and
objectiveeval uation of firecompany effectiveness.
These studies indicate significant reductions in
performance and safety where crews have fewer
membersthan theaboverecommendations. Overal,
five member crews were found to provide a more
coordinated gpproach for search and firesuppresson
tasks”

REFERENCES
1. DunnV [1992]. Sefety and survivd onthefireground.
SaddleBrook, NJ: FireEngineering Books& Videos.

2. NIOSH [1999]. NIOSH dert: preventinginjuries
and deaths of firefightersdueto structural collapse.
Cindnnati, OH: U.S. Department of Hedthand Humen
Services, Public Health Service, Centersfor Disease
Control and Prevention, National Institute for

Occupational Safety and Health, DHHS (NIOSH),
Publication No. 99-146.

3. Internationa Fire Service Training Association
[1995]. Essrttidsof firefighting. 39ed. OK: Oklahoma
SateUniveraty, FireProtection Publications.

4. KippJD, Loflin ME[1996]. Emergency incident
risk management: safety & health perspective. New
York: Van Nogrand Reinhold Publishing.

5. Norman J[1998]. Freofficer’ shandbook of tactics.
SaddleBrook, NJ: FireEngineering Booksand Videos.

6. DunnV [1988]. Collapse of burning buildings, a
guide to fireground safety. Saddle Brook, NJ: Fire
Engineering BooksandVideos.

7. DunnV [1999]. Command and control of firesand
emergencies. Saddle Brook, NJ: Fire Engineering
Booksand Videos, p.245.

8. NFPA [1997]. NFPA 1500: standard on fire
department occupationa safety and health program.
Quincy, MA: Nationd FreProtectionAssociation.

9. NFPA [1997]. NFPA 1521: standard on fire
department safety officer. Quincy, MA: Nationa Fire
ProtectionAssociation.

10. NFPA [2001]. NFPA 1720, standard for
organization and deployment of fire suppression
operations, emergency medica operations, and specid
operationstothepublic by volunteer firedepartments.
Quincy, MA: Nationd FireProtectionAssociation.

INVESTIGATOR INFORMATION
Thisincident wasinvestigated by Nancy T. Romano
and Linda J. Frederick, Safety and Occupational
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Photo. Front of Sructure Involved in Incident (D-Sde)
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