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Two Volunteer Fire Fighters Die Fighting a Basement Fire - Illinois

SUMMARY

OnFebruary 17, 2001, a29-year-old maevolunteer
Lieutenant (Victim #1) and a 32-year-old male
volunteer firefighter (Victim#2) diedwhilefightinga
basement fire. Both victimswere part of acrew
searching for fireextens onwhen they were suddenly
surrounded by intenseheat andfire. Uponthecrew’s
exit of the structure, it was discovered that thetwo
victimsdid not exit. Thelncident Commander (1C)
ordered additiond firefightersto enter the basement
and search for thevictims. After extensiverescue
efforts, both victimswereremoved fromthestructure
and transported to anearby hospitd wherethey were
pronounced dead.

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

* ensure standard operating procedures
(SOPs) addressing emergency scene
operations such as basement fires are
developed and followed on the fireground

* ensure that Incident Command (IC)
conducts a complete size-up of theincident
before initiating fire-fighting efforts and
continually evaluates the risk versus gain
during operations

» ensure adequate ventilation is established
when attacking basement fires

» ensurethat accountability for all personnel
at the fire scene is maintained

* ensure that a Rapid Intervention Team is
in place before conditions become unsafe

e ensure that a separate Incident Safety
Officer (1SO), independent from the
I ncident Commander, is appointed

INTRODUCTION

OnFebruary 17, 2001, a29-year-old malevolunteer
Lieutenant (Victim #1) and a 32-year-old male
volunteer firefighter (Victim#2) diedwhilefightinga
basement fire. On February 24, 2001, theU.S. Fire
Administration notified the National Institutefor
Occupational Safety and Health (NIOSH) of this
incident. On March 17, 2001, two Safety and
Occupational Health Specialists and the Team
Leader of NIOSH’s Fire Fighter Fatality
Investigation and Prevention Programinvestigated
this incident. Meetings and interviews were
conducted with the Chief, Assistant Chief, and fire
fighterswho wereat the scene, and with theregiona
representative from the State Fire Marshal’s office.
Investigatorsreviewed thevictim’straining records,
autopsy reports, photographsof theincident scene,
fire department witness statements, and a
transcription of thedispatch tapes. Theincident Site
wasvisited and photographed.

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-N1OSH
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Thevolunteer firedepartment involvedinthisincident
iscomprised of 23 firefighters. The department
serves a population of approximately 2,500 in a
geographical area of 89 square miles. The
department requiresall new firefightersto complete
training on the following: hazmat, apparatus
operation, livefiretraining, search and rescue, and
firstad. The Stateof Illinoisdoesnot requiretheir
volunteer firefightersto obtain acertain level of
traning. Victim#lwasHreFghter Leve |I-certified,
and he was an Emergency Medical Technician
(EMT). Hehad 5yearsof fire-fighting experience,
including 9 monthsasal ieutenant. Victim#2was
certified as a Fire Fighter Level |, as an EMT
[emergency medical technicians] and asadriver
operator, and he had 2 years of fire-fighting
experience.

Thestructureinvolvedinthisincident wasasingle-
story, brick-veneer ranchwith afull basement. The
State Fire and Arson Bureau declared the fire
accidentd anditsoriginto beinthe southeast section
of the basement in an electrical panel. Additional
mutual-aid departmentsresponded to thisincident;
however, only thosedirectly involved areincludedin
thisreport.

INVESTIGATION

OnFebruary 17, 2001, at approximately 0800 hours,
the owner of asingle-family homenoticed smokein
the area of thefirst-floor bathroom. Shecalled a
family member toinvestigatethe cause of thesmoke;
however, nothing wasfound. When they could not
find any reason for the smoke, theresident called
Central Dispatch. Central Dispatch notified the
volunteer fire department of abasement fireat 0817
hours. Thefollowing apparatusresponded:
Engine 1 (withtheChief, aCaptain[Pump operator],
andthreefirefighters)

Engine7 (theAssistant Chief, aLieutenant [Victim
#1] andthreefirefighters[including Victim#2])
Ambulance 15 (twofirefighterEMTS)

Ambulance 23 (a Captain and four fire fighters/
EMTS)

A firefighter and aLieutenant responded by privatey
owned vehicles(POVs).

At 0823 hours, Engine 1 and Ambulance 15 were
thefirst to arrive on the scene. When approaching
the scene, the crew noticed asmall amount of white
smoke emitting from thehouse. Firefightersfrom
Engine 1 pulled two 1 %2 inch preconnects and
stretched both linesto the south door of thestructure
(Diagram 1). TheChief assumed Incident Command
(IC) andwasinformed by arelative of theresdent
that no one was inside the structure and that the
resident had noticed smokein the bathroom onthe
firstfloor (Diagram 2). Engine 7 and Ambulance 23
arrived onthe sceneat 0824 hours. WhileEngine7
connected their supply lineto ahydrant and pulled a
1%> inch preconnect to the south Sdeof thestructure,
theAss stant Chief conducted ascenesize-upwhile
walking around the structure. Henoticed light gray
smoke emitting from the eaves and around the
chimney withnovisbleflames. The Chief informed
theAssgtant Chief they had two 1%2-inchlinespulled
to the south (rear) door.

ThelC sent aCaptain, twofirefightersand Victim
#2totheroof to provideventilation. Twofirefighters
from Engine 1 entered the south side of the structure
with a1 %2-inch hoseline, and asecond 1 %2-inch
hoselinewasin placefor backup. Whilesearching
for thelocation of thefire, the crew noted that the
smoke wasthick, brown, and banked to thefloor.
Scattered throughout the home werelargeamounts
of furnishingsand detris, which hinderedfirefighters
effortsduringtheentireattack. Thetwofirefighters
continued their search; however, they could not find
any visblefire. They found nofireonthefirst floor
and began to back out of the structure, taking the
nozzlewiththem. Ontheway out, part of thedining
room ceiling collapsed (Diagram 2), and fire began
rolling out of the collapsed area. They openedthe
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nozzleand extinguished al visiblefireintheareaof
thecollapse.

When they exited the structure, they reported the
conditionsthey had encounteredtotheAssgtant Chief
and explained that they thought thefirewas|ocated
intheattic. Theventilation crew wasinformed that
they had an attic fire, and they made a second
ventilation holein theroof. Theventilation crew
observed light smoke after the cutswere made.

At approximately 0848, the | C requested Central
Dispatch to tone out a mutual-aid department to
provide a pumper with additional crews. At
approximately 0853 hours, the IC requested a
second mutual-aid department to provide an air
cascade unit and aLieutenant from hisdepartment
tofill air bottles.

A crew wassentinto the south entranceto pull ceiling
tileand insulationinthediningroomarea. During
thistime, afirefighter set up a positive pressure
ventilationfan (PPV) at the south entrancedoor. The
crew found and extinguished fireinsidetheleft wall

of the entryway to the basement. The fire was
exposed under thesill plateof thewall intheentryway
adjacent to the stairsasafirefighter leaned against
thewadl (Diagram 2). Thisled theAssstant Chief to
believethey had abasement fire. The Chief useda
thermal imaging camera(TIC) inthegarageareato
check for heat but did not find any.

Victim #1 and two other firefighters entered the
south-side door to make the first entry into the
basement. The crew took al¥2inch hoseinewith
them. Atthefoot of the stairs, they saw fireonthe
celling tothewest (Diagram 3). The crew opened
the nozzle and pushed thefireback. Oneof thefire
fightersleft the basement to retrieve halogen lights
andflashlightsand toinform theAss stant Chief that
they had aworking basement fire. Withonelow air
alarm sounding, the crew exited the basement after

knocking downthefire. Afirefighter andVictim#1
then vented two basement windowson thewest Sde
of thebasement to relieve smoke and hest.

On the second entry into the basement, the crews
encountered light fire to the west and quickly
knockeditdown. TheAssistant Chief assignedthe
Captain, Victim#2, and another firefighter asthe
backup crew onstandby. Whenthetwofirefighters
conducting the basement search exited thestructure,
they reported novisiblefire, just smokeand hedt.

TheAssistant Chief sent the Captain and hiscrew
into the basement for athird entry. The Captainwas
onthenozzlefollowed by Victim#2 and another fire
fighter. Victim#1 also entered the structure at this
time. The crew made their way toward the
southwest, noticing light smoke, but they did not see
any flames. Victim#2 sprayed the celling wherethe
Captainhad pulled ceilingtile. TheChief instructed
afirefighter, staged at the south-side door, to take
the TIC to the crew in the basement. Hefollowed
the hoseline down to the crew in the basement,
passing the TIC to another firefighter. The crew
made their way to the northeast, just beyond the
stairwell (Diagram 3). The Captain and other fire
fighters continued to usethe TIC, looking for hot
spots. At approximately thistime, the Lieutenant
arrivedwithadditiond air bottlesinhis(POV). Once
onthescene, the Lieutenant noticed light whitesmoke
coming fromthestructure. Between 0857 and 0920
hours, four enginesfrom amutual-aid department
responded to the scene to provide an air cascade
unit, equipment, and additional personnel.

The Captain, facing north, heard afirefighter yell
“fire” Theheat wasimmediate, piercing through his
Nomex® hood on the left side of hisface. The
Captaindroppedto hiskneesandinstructed hiscrew
to get out of the basement. Theentire east side of
the basement, including the stairwell, wasengulfed
inflames. The Captain crawled up the stairswith
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onefirefighter following. TheLieutenant hearda
noisenear thesouth door and saw afirefighter coming
out of the structure with smoke coming off hiscoat.
Thick black smoke and flameswere coming out of
the south doorway. At about the same time, the
Assistant Chief began to conduct another size-up
when he heard glass break and saw thick, black
smokerolling from the south-side door. Oncethe
Captain wasout of the structure, theAssistant Chief
approached him and asked who else was in the
basement. The Captain told him theonly onewho
wasnot out of the structurewasVictim#2. NOTE:
At that time, the Captain did not realize Victim
#1 was also in the basement. At about thistime,
the Chief from the mutuad-aid department arrived and
noticed heavy black smoke coming from the south-
sidedoor and thegarage area.

TheAssistant Chief instructed acrew to pull a2 %2
inch preconnected hoseline from Engine 7 and
advanceit to the south door, spraying water into the
house. The crew shut down the nozzle and vented
al the north-sidewindows. Thiscrew vented the
floor over thefirejust insidethe door leading from
thegarageinan attempt to achievevertica ventilation.
At thistime, the Assistant Chief was notified that
Victim#1lwasdtill inthestructure. TheAssistant
Chief maderadio contact with Victim #1, asking if
heknew hislocation. Victim#1 replied that hedid
not know hislocation and that hewasrunning low
onair. Rescue attemptswere hindered dueto the
extreme heat, smoke, and flames. The Chief from
the mutual -aid department ordered acrew to vent
theroof. Hewas notified that there were already
two cutsto theroof; however, the Chief instructed
the crew to make additional ventilation cuts. After
assigning a ventilation crew, the Chief pulled an
additiond lineinto placefor backup. At that timehe
noticed aproblem with water pressure becausethe
supply linewaskinked intwo places.

The Lieutenant took a 1 ¥2-inch hoselineinto the
basement to search for the victims. He made his
way approximately halfway down the steps, then
realized hedid not inform anyoneof thisentry. He
retreated to get help. After the Chief fromthemutua-
aid department straightened the supply line, there
were no further problemswith the water pressure.
At approximately 0914 hours, the Chief requested
advancelifesupport from aneighboring department
andtwo Lifeflight helicoptersfrom Centrd Dispatch.

TheLieutenant and afirefighter fromthemutud-aid
department followed the 1 %2-inch hoseline (taken
into the basement by the Captain and hiscrew) into
the basement to attempt to rescuethevictims. The
rescue crew heard a personal alert safety system
(PASS) devicesounding. They followedthe PASS
and found Victim#2 approximeately 8feet tothewest
of thebasement steps. Hewaslying on hissidewith
hishelmet off and Nomex® hood partidly off. They
could also hear Victim #1’sPASS device sounding
inthesameareawhereVictim#2 waslocated. The
crew wasableto pull Victim#2 to the base of the
stairs; however, they could not lift him up the steps.
They crawled back to the top of the stairs and
reported that they had found Victim # 2. After
changing their air bottlesand obtaining somerope,
they reentered with another firefighter and the Chief
from the mutual-aid department to removeVictim
#2. Victim #2 was removed from the structure,
loaded onto abackboard, and taken viaambulance
tothehelicopter landing zone. A second rescuecrew
entered the basement. They located Victim #1
approximately 6 feet northfromthebase of thestairs
and usedropetoassistinremoval. Victim#1lwas
|loaded onto abackboard and taken by ambulance
tothehelicopter landing. Victim#1 and Victim#2
wereboth taken viahelicopter to thelocal hospital
wherethey were pronounced dead.
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CAUSE OFDEATH

According to the autopsy report, the cause of death
for both Victim#1 and Victim #2 was asphyxiation
caused by inhaation of productsof combustion.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Firedepartmentsshould
ensure standard operating procedures (SOPs)
addressing emergency scene operations, such
as basement fires, are developed and followed
on thefireground. 234

Discussion: Standard operating procedures (SOPs)
should be devel oped addressing emergency- scene
operations. The SOPs for emergency operations
should cover specific operationssuch asventilation,
water supplies, motor vehiclefires, and basement
fires. Basement fires present a complex set of
circumstances, and it is important that SOPs are
deve oped andfollowedtominimizetherisk of serious
injury tofirefighters. The SOPsshould beinwritten
formandbeincludedintheoverdl risk management
planfor thefiredepartment. If these proceduresare
changed, appropriatetraining should beprovided to
all affected members. Thedepartmentinvolvedin
thisincident did not have SOPsavailableat thetime
of theinvestigation.

Recommendation #2: Fire departments should
ensure that Incident Command (I1C) conducts
an initial size-up of the incident before
initiating fire-fighting efforts and continually
evaluatestherisk versusgain during operations
at an incident.2 35

Discussion: A proper size-up begins from the
moment theaarmisreceived, and it continuesuntil
thefireisunder control. Interior size-upisjust as
important asexterior size-up. SincethelCisstaged
at thecommand post (outside), theinterior conditions
should be communicated as soon as possibleto the
IC. Oneof themost important size-up dutiesof the

firg-in officersislocating thefireand determiningits
severity. Thisinformationlaysthefoundationfor the
entireoperation. It determinesthe number of fire
fightersand theamount of apparatus and equipment
needed to control theblaze. Size-up asoassistsin
determining the most effective point of fire
extinguishment attack and themogt effectivemethod
of venting heat and smoke. Interior conditionscould
changethe | C’sstrategy or tactics. Inthisincident,
heavy smoke was emitting from the exterior roof
system, but firefighterscould not immediately find
any fireintheinterior. Whilesearchingfor fireinthe
attic, it wasdiscovered that thefirewasactually in
the basement.

Recommendation #3: Firedepartmentsshould
ensure adequate ventilation isestablished when
attacking basement fires. 3

Discussion: Heat and smokefrom basement fires
quickly spread upward into the building in the
absence of built-in vents. To reduce vertical
extension, direct ventilation of the basement during
fireattack isnecessary. Thiscan beaccomplished
in several ways. Horizontal ventilation can be
employed to vent heat, smoke, and gasesthrough
wall openings such asdoorsand windowseven if
thewindowsarebel owground-leve inwdls. Natura
pathways such as stairways can a so be used to vent
the basement area provided the means used to
ventilate the heat and smoke do not place other
portionsof thebuildingindanger. Asalast resort,
the basement can be vented by cutting aholeinthe
floor near aground-level opening such asadoor or
window. The heat and smoke can then beforced
from the basement through theexterior openingusing
mechanica ventilation.

Recommendation #4: Fire departments should
ensure that accountability for all personnel at
thefire sceneis maintained. "8
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Discussion: Accountability on the fireground is
paramount and may be accomplished by several
methods. Itistheresponsibility of all officersto
account for every fire fighter assigned to their
company and relay this information to Incident
Command (IC). Fire fighters should not work
beyond thesight or sound of the supervising officer
unless equipped with a portable radio.
Communication with the supervising officer by
portable radio should be maintained to ensure
accountability andindicate completion of assgnments
and duties. One of the most important aids for
accountability at an incident is an Incident
Management System (IMS). The IMS is a
management tool that defines the roles and
respongbilitiesof al unitsresponding to anincident.
It enablesoneindividua to have better control of the
incident scene. This system works on an
understanding among the crew that the personin
chargewill be“standing back” from theincident,
focusing ontheentirescene. With an accountability
system in place, the IC may readily identify the
location of all fire fighters on the fireground.
Additiondly, thelCwould be abletoinitiaterescue
withinminutesof redizing afirefighter istrapped or
missSng.

Recommendation #5: Firedepartmentsshould
ensure that a Rapid Intervention Team be in
place before conditions become unsafe. #

Discussion: A Rapid Intervention Team (RIT)
should be positioned to respond to every magor fire.
Theteam should report to the of ficer in command
and remain at thecommand post until anintervention
isrequired torescueafirefighter(s). TheRIT should
haveall thetoolsnecessary to completethejob, e.g.,
asearchrope, firs-aid kit, and aresuscitator. Many
firefighterswho diefrom smokeinhalation, froma
flashover, or who are caught or trapped by fire,
actualy becomedisoriented and runout of air. The
RIT should be positioned and ready to respond when

afirefighter(s) isdownorintrouble. ThisRIT team
should becomprised of fresh, well-rested firefighters.

Recommendation #6: Fire departments should
ensure that a separate I ncident Safety Officer
(1SO), independent from the Incident
Commander, is appointed.* 6910

Discussion: According to NFPA 1561, paragraph
4-1.1, “the Incident Commander (IC) shall be
respongblefor theoverall coordinationand direction
of dl ctivitiesat anincident. Thisshdl includeoverdl

respong bility for thesafety and hedth of al personnel

and for other persons operating withintheincident
management system. While the IC isin overall

command at the scene, certain functions must be
delegated to ensure adequate scene management is
accomplished.” According to NFPA 1500,

paragraph 6-1.3, “asincidentsescalatein sizeand
complexity, the IC shall divide the incident into
tactical-level management unitsand assignan SO
to assesstheincident scenefor hazards or potential

hazards.” The most effective | SOs are those who
operateasaconsultant tothel C. Thel SO establishes
arelationshipwiththe | C by asking what the action
planis, followed by asummary of thecurrent Stuation
statusand resource satus. With thisinformation, the
| SO can collect moreinformation intheform of a
reconnai ssance or 360-degreesize-up of theincident
and report concerns and possible solutionsto the
IC. Duringthisincident, thelC wasaso acting as
the Safety Officer and thuswaslimitedinbeing able
to performtheadditiona functionsof aseparatel SO.
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