[:YIOSI-I Injury in the
e line of duty...

A Summary of a NIOSH fire fighter Injury investigation February 23, 1999

Eight-Alarm Fire in a 27-Story High-Rise Apartment Building for
the Elderly Nearly Claims the Life of One Fire Fighter—Missouri

SUMMARY

On October 12, 1998, while attempting a rescugndows and allowing the wind to blow the
two fire fighters became disoriented in a smo&partment door shut. Three oxygen bottles in the
charged hallway on the 21loor of a high-rise apartment, for the resident’s use, accelerated the fire
apartment building, ran out of air, and one of the tgx@wth when they exploded. NIOSH investigators
fire fighters (Captain on Engine 17, the victim) caroenclude that, to minimize the risk of similar
close to death in this incident. The fire started in urrences, fire departments should:

apartment of an elderly woman, and was reported

as originating from an electrical cause or smokingin ensure that all standard operating
bed. The fire started shortly after 0900 hours, and  procedures (SOPs) regarding high-rise
the resident unsuccessfully attempted to extinguish fire fighting operations are followed

the fire with glasses of water for a period of time.

She then called the front desk, reported the fireand  ensure that incident command always
exited the apartment, leaving the door open, andtook  maintains close accountability to monitor
the elevator to the lobby. By the time the fire the location of all fire fighters on the
department arrived, the entire hallway on the& 21 fireground

floor was fully charged with thick black smoke, and

the fire had escalated, breaking out the apartment  ensure that all officers and fire fighters
wear and use a personal alert safety
system (PASS) device that are involved
in fire fighting, rescue, or other hazardous
duty

. ensure that a Rapid Intervention Team be
in place before conditions become unsafe

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purposq of
the program is to determine factors that cause or contripute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategie$ for
preventing future similar incidents. To request additiona
copies of this report (specify the case number shown i the
shield above), other fatality investigation reports, or
further information, visit the Program Website at:

http://www.cdc.gov/niosh/firehome.html

Incident Scene

or call toll free1-800-35-NIOSH
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. develop and implement a writteattemptarescue from the opposite stairwell (nearest
respirator maintenance program for alto the reported personin trouble). Both the Captain
respiratory protective equipment used layd the fire fighter knew they were low on air (alarm

fire fighters stage <500 pounds), however, they descended the
stairs to the 20floor, walked through the hall to the
. ensure that fire fighters enterin@pposite stairwell, and ascended the stairs to the 21

immediately dangerous to life and healffoor. They opened the exit door and entered the
atmospheres have fully charged air tankanoke-filled hall in an attempt to locate the civilian.
on their self-contained breathingdowever, within a few minutes, the Captain and the

apparatus fire fighter were out of air. The fire fighter managed
to find the exit door and escape to the landing in the
. ensure that at least four fire fighters bgtairwell; however, the Captain became disoriented

on the scene before initiating interior firand was found approximately 13 minutes later in a
fighting operations at a structural fire trash room closet, 2 feet from the exit door. On

two in, two out October 18-21, 1998, the Chief of the Trauma
Investigations Section and a Safety and Occupational

Additional Safety Recommendations Health Specialist traveled to Missouri to investigate
. consider using a rope attached to the circumstances surrounding the near fatal injury

permanent object or placing a brightof the Captain on Engine 17 at the request of the
narrow-beamed light (e.g., laser) at th€hief from the Fire Departmen®n December 2,

entry portal to a structural fire to assis1998, the Chief of the Trauma Investigations Section
lost or disoriented fire fighters inreturned to Missouri to complete the investigation

emergency escape. (work with the Chief Fire Investigator with the Fire
Department and interview the Captain on Engine 17
. ensure that procedures are established(toctim). The Chief of the Fire Department also

record fireground radio communicationsequested participation from the National Fire

Protection Association (NFPA), the International

NIOSH also concluded that municipalities shoukgsociation of Fire Chiefs (IAFC), and the

require all high-rise apartments for the elderlynternational Association of Fire Fighters (IAFF).
have sprinkler systems installed and operal#le opening conference was convened at the Fire

wherever feasible. Department Headquarters by the Fire Commissioner
and Chief of the Fire Department with the following:
INTRODUCTION the Chief that was representing the IAFC, the Chief

On October 12, 1998, one fire fighter came closd=ice Investigator with the NFPA, and the two
death during a rescue attempt on th&fbr of a NIOSH investigators (technical assistance request
27-story high-rise apartment complex for the eldeflgm the IAFF). After the opening conference, the
and eleven civilians were also treated as a resuiheéstigation team conducted a site visit to the incident
smoke inhalation. A report was transmitted on $eene, the 2%loor of a 27-story masonry high-rise
fireground frequency at 0956 hours that a civiliapartment building for the elderly. Each floor
was hanging out of the building on thé'faor (fire contained 12 separate apartments, and the building
floor). A Captain and a fire fighter who had justad approximately 190 occupants at the time of the
exited the fire floor into the stairwell decided fioe. Five apartments were occupied on thidiaar.
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Meetings and interviews were also conducted WitVESTIGATION
the Chief Fire Investigator for the Fire Departmefin October 12, 1998, at 0934 hours, the manager
Battalion Chiefs, first responding officers, fire fightets A 27-story apartment complex (see floor diagram)
responding to the incident, the fire fighter personfai the elderly called the fire department to report a
at the respirator maintenance shop, afirdinapartment2103. Note: From all the information
representatives of the local IAFF. The figbtained during this investigation, it is estimated the
department provided pictures, diagrams of thre started around 0900 hoegpproximately 30
building, and a video of this incident. minutes before it was reported to the fire
department) in apartment 2103 as a result of an
The fire department involved in the incident serveslactrical short near the bed or from a burning
metropolitan population of 385,000 in a geograpkigarette. The elderly woman who lived in the
area of 62.5 square miles. The fire departmerdpartment attempted unsuccessfully to extinguish the
comprised of approximately 832 employees, fo€ with glasses of water. It was reported that many
whom 692 are fire fighters and officers, 130 arags of polyester clothing were stored in the
emergency medical service personnel, and 10@@droom, which could have intensified the fire and
civilians. The fire department provides all new fissnoke conditions. In addition, the occupant was
fighters with an extensive 12-week training programing supplemental oxygen, so there were three
at their fire department training academy, whiolygen bottles in the apartment. When the occupant
covers all aspects of Level | and Level Il fire fightef the apartment was unsuccessful in extinguishing
training as recommended by the NFPA. Upthe fire, she called the front desk and reported the
completing academy training and passing firfae, exited the burning apartment, leaving her
examinations, a fire fighter is assigned to a fire stat@partment door open, which charged the hallway with
The department requires the continuation of trainthgck black smoke. The fire accelerated, breaking
on each shift for a minimum of 1 hour per shift, plosit the large windows, and the apartment door blew
additional training at the academy in live and planrgkdit. One of the residents on th&fRior stated he
events, e.g., live fire training, apparatus operationsard the fire alarm sounding at approximately 0910
and fire rescue. The Captain who required extengieers and opened the door to his apartment but did
hospitalization for smoke inhalation had 20 yearswft see any smoke or fire.
experience with the fire department. The fire fighter
involved in the rescue attempt did not require aflye first alarm responded at 0935 hours: Engine 29
hospitalization. Three other fire fighters we €aptain and two fire fighters), Engine 17 (Captain
transported to the hospital, treated and releagedtim], and three fire fighters), Engine 2 (Captain
Also, eleven civilians were transported to tlaad three fire fighters), Engine 28 (Captain and three
hospital, treated for smoke inhalation, and releaefighters), Truck 6 ( Captain and two fire fighters),
the same day. Rescue Squad 2 (Captain and four fighters), and
Battalion Chief 802 (BC- 802), Battalion Chief 805
Although eight-alarms responded to this high-ri@C-805) and Deputy Chief 810 (DC-810). Engine
incident, only those directly involved up to the tin®9 was the first to arrive on the scene at 0937 hours
of the incident are cited in this report. and reported to Fire Alarm (central dispatch) that
heavy smoke was showing. At0938 hours, Engine
29 requested that Fire Alarm strike a second alarm
due to the conditions upon arrival.
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At 0939 hours the second alarm was dispatcheathe 22 floor were gathered into one apartment
Engine 5 (Captain and three fire fighters), Engineé@@2he east end of the building. A fire fighter on
(Captain and three fire fighters), Engine 1 (Capt&quad 2 on the 2floor stairwell landing re-entered
and two fire fighters), Truck 15 (Captain and thréee smoke- filled hallway in an attempt to locate the
fire fighters), Battalion Chief 801 (BC-801), the Fii@e. Following the line to the tip, he could not locate
Commissioner and Chief (CFD) along with suppdine fire. The fire fighter was running low on air, so he
staff, Captain on 819, Captain on 824, Captainreturned to the stairwell and shut off his air. He
826, Captain on 816, Captain on 827, fire fighter@mcountered BC-805, the Captain (victim) on Engine
823, and fire fighter on 825. 17, and other fire fighters who were also in the landing.

At 0956 hours, a report was transmitted over the
At 0939 hours, BC-805 and BC-802 reported tadio that a civilian was hanging out the window on
Fire Alarm that they were on the scene. the 22'floor apartment.

At 0941 hours, BC-805 requested that Fire Alaithe Captain (victim) on Engine 17 decided to attempt
direct all companies go to Channel 3 (firegrouadescue although he knew he was low on air. A fire
channel). fighter on Squad 2 who was also low on air, stated
he would go with him. Both fire fighters descended
Upon arrival, the Captain and a fire fighter on Engitte steps to the 2@loor, walked down the hallway
29 took the elevator to theLfloor with the hotel to the east stairwell landing, and ascended to the
pack (two 50-foot lengths of 1 3/4 inch line) argis'floor. They turned on their SCBAS, opened the
then they took the west stairwell to the'8bor stairwell door and entered the smoke-laden hallway
(fire floor). Opening the door to the hallway on tlwn the 21 floor, in an attempt to rescue the person
21 floor, which was charged with thick blackvho was reported to be hanging out of the window.
smoke, they connected the 1 3/4-line to the standpiper on air and in a dark-hot-heavy smoke
located just to the left inside the door. The Captaimvironment, both became disoriented, and they
on Engine 29 took the tip of the hoseline down thigempted to return to the door from which they had
hallway on the 2i1floor in search of the fire, and 2ust entered. The fire fighter on Squad 2 stated he
fire fighters on Squad 2 followed the charged lintapught the Captain was right behind him; however,
however, they could not locate the fire. The fivehen he found the door and escaped into the landing
fighters on Squad 2 returned to the west stairweflthe stairwell, he discovered the Captain was not
and the Captain (victim) and two fire fighters dyehind him. He pulled off his face piece, opened the
Engine 17 went to the T%nd 2@ floors, and door again and yelled for the Captain; however, there
observed no fire or smoke on these floors. Thegs no response from the Captain. The fire fighter
then took the west stairwell to thesXloor and stated he opened the door two or three times and
observed heavy smoke in the hallway of th&lddr. yelled for the Captain, but he received no response.
The Captain on Squad 2 and several fire fighters
went to the 22 floor, connected a 1 3/4 inch line tét approximately 0957 hours, an explosion occurred
the standpipe, and observed a light haze of smoka ispartment 2103, escalating the fire and causing
the hallway. Heavy smoke was observed in the flames to leap-frog up the exterior of the building.
apartment directly above the involved apartment on
the 22 floor because the flames leaping up froAt approximately 1000 hours, the fire fighter on
below were breaking the windows. All the resideriiagine 17, who just exited the fire floor, went down
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the east stairwell to the 1 loor and changed hef938 hours - Engine 29 requestétbarm
air bottle. Atthe same time, a fire fighter on Squad

2 was changing his empty bottle. Both fire fightéd839 hours -2 alarm - BC-805 & BC-802 on the
returned to the 2'floor via the west stairwell. Uporscene

arrival at the 2%floor stairwell landing, the door to

the hallway opened, and they encountered a @821 hours - Rescue 1 dispatched
fighter on Ladder 2 helping a resident out of the

hallway. The fire fighter on Engine 17 entered th842 hours - 810 on scene

hallway and relieved the fire fighter at the tip, while

the fire fighter on Squad 2 assisted in helping @45 hours -3alarm - CFD on scene
resident down to the T9loor, and then down the

elevator to the lobby. 0946 hours -3alarm dispatched

At 1009 hours, DC-810, BC-805 and BC-80949 hours - CFD requestedlalarm

were in the landing of east stairwell on th&fRior.

They opened the door to the hallway and discoved®$0 hours - #alarm

a fire fighter’s helmet just inside the door. The

Captain on Ladder 15, a fire fighter on Engine 13852 hours - DC-810 requestetidiarm

and a fire fighter on Engine 28 were trying to pull a

second line to the hallway on the@bor from the 0954 hours - Balarm

floor below. The effort to pull the second line was

hampered by other fire fighters trying to move elde@956 hours - CFD reported man at window ot 21
residents down the stairs. Every time the doofitor

the 22 floor was opened, the stairwell became

charged with thick black smoke. A fire fighter d0957 hours - explosion of oxygen bottles -
Engine 14 was advancing a line down the hallwapartment 2103

and within a few feet from the door, found the

Captain on Engine 17 (victim) face down ar@®59 hours -Balarm

unresponsive (see diagram). The Captain was

removed by fire fighters to the*18oor, and then to 1003 hours - Talarm - CFD requested

the lobby area. He was transported to a local

hospital. The Captain was hospitalized for sevet@b4 hours -7alarm

weeks for smoke inhalation, and to date, has not

returned to the fire department. 1007 hours - bringing elderly residents down east
stairwell from 22¢ floor - can’t open door to 21

SYNOPSIS TIME LINE floor because stairwell becomes charged with smoke

0935 hours -talarm - front desk from high-rise

reported possible bed fire ons2floor 1009 hours - CFD reported a fireman at the window
on 2F'floor

0937 hours - Engine 29 on the scene - reported

heavy smoke showing 1011 hours -Balarm
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1013 hours - CFD reported most of the fire knockBascussion: The PASS device is a small electrical

down device worn by the fire fighter which will emit a
distinctive audible alarm if the fire fighter becomes

1016 hours - Captain (victim) being transportedrtwtionless for more than 30 seconds. However,

hospital neither the Captain or the fire fighter who was
attempting a rescue on thet2tbor had activated
RECOMMENDATIONS/DISCUSSION their PASS devices before entering the smoke-

Recommendation #1: Fire departments shoulcharged hallway.
ensure that all standard operating (SOPSs)
regarding high-rise fire fighting operations areRecommendation #4: Fire departments should
followed on the fireground?-3 ensure that a Rapid Intervention Team be in
place before conditions become unsafe.
Discussion: High-rise fires present a complex set of
circumstances and it is important that all stand@®dcussion: A Rapid Intervention Team should be
operating procedures be followed to minimize thesitioned to respond to every major fire. The team
risk of serious injury to fire fighters and occupanthould report to the officer in command and remain
The fire department should review the high-riséthe command post until an intervention is required
procedures and evaluate the performance on thisescue a fire fighter(s). The Rapid Intervention
incident for compliance and deviation from tiieam should have all the tools necessary to complete
standard. the job, e.g.,a search rope, first aid kit, and a
resuscitator to use if a fire fighter is injured. Many
Recommendation #2: Fire departments shoulfire fighters who die from smoke inhalation, or a from
ensure that incident command always flashover, or are caught or trapped by fire, actually
maintains close accountability to monitor thébecome disoriented and run out of air. The Rapid
location of all fire fighters on the fireground. Intervention Team should be positioned on the floor
(3-51 below the fire floor, and ready to respond when a
fire fighter(s) is down or in trouble. NOTE: If
Discussion: Accountability for all fire fighters on thigeelancing is practiced, it is difficult for a Rapid
fireground is paramount, and one of the fitetervention Team or Incident Command to know
commands’ most important duties. The firghen afire fighter is in trouble.
department has SOPs on fire ground accountability,
however, at this incident, there appeared to biRecommendation #5: Fire departments should
breakdown in accountability. The lack of firegrourtevelop and implement a written respirator
accountability system on the fire floor may haweaintenance program for all respiratory
contributed to free lancing among fire fighters.  protective equipment used by fire fighte[%.l]

Recommendation #3: Fire departments shoulBiscussion: Fire Departments should establish service
ensure that all officers and fire fighters wearand maintenance procedures and rigidly enforce them
and use a personal alert safety system (PASS)provide respirators that are dependable and are
device that are involved in fire fighting, rescueconstantly evaluated, tested, and maintained. Equally
or other hazardous duty? © important is recordkeeping, a critical element of any
respirator maintenance protection program.
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In review of the SCBA SOPs the followindpr the life of the SCBA and can be used to show
recommendations are offered: the Morning Cheulaintenance trends over time as well as identify
SOP should cover the basics of cylinder presspreblem areas needing additional preventive
(NIOSH recommendations require that a cylindeaintenance actions in the future.
be taken out of service if the pressure falls below
90% of the rated pressure), regulator functigkiNSI Z88.2, Respiratory Protection, Section 6,
audible alarm, facepiece and harness. Referertescribes what information should be contained in
OSHA 1910.134(h)(3)(iii) (inspection of cylindersyyritten SOPs for respirator programs. Written
NFPA 1404, Chapter 7-2.1 (recharging aicords are required by NFPA 1404, Chapter 2, 2-
cylinders). Also, the fire department should Be? thru 2-2.5; OSHA 1910.134(h)(3)(iv)(A) and
keeping a written record showing the morning ché€&d and NIOSH recommendations.
has been conducted each day and by whom.
Recommendation #6: Fire departments should
An acceptable maintenance and inspection S&Rure that fire fighters entering immediately
should address and ensure the following: dangerous to life and health atmospheres have
fully charged air tanks on their self-contained
» disassembly into each major sub-assemlgeathing apparatus (SCBA).
regulator flow testing, regulator disassembly and
cleaning (according to manufacturerBiscussion: The Captain and a fire fighter, whose
recommendations), replacement of all worn tanks were both extremely low on air, attempted to
broken parts as well as those recommended byréseue of a person in one of the apartments on the
manufacturer (for all sub-assembly components &dgi floor, when both fire fighters ran out of airin a
not just regulator) smoke-charged hallway and became disoriented.
The SCBA that was sent to the NIOSH laboratory
» disassembly, cleaning and repair of audible aldontesting failed the positive pressure test, and the
following manufacturers recommendations alarm activation was set to low (less time than normal
to escape)See attached test report.
» disassembly, cleaning, and repair of the facepiece
and harness assemblies following manufacturé&iscommendation #7: Fire departments should
recommendations, and reassembly of magmsure that at least four fire fighters are on the
subassemblies into the complete SCBA followeddene before initiating interior fire fightigg
the appropriate functional tests (alarm, bypass vatysgrations at a structural fire - two in, two out.
main-line valve, etc.)
Discussion: The Captain and a fire fighter, entered
* proper record keeping - records should be ki hallway to the 21floor (heavy smoke - no
for each individual SCBA in the department whiahsibility) without anyone knowing they were
would include SCBA identification number, date attempting a rescue. The National Fire Protection
maintenance actions, detailed list of maintenamssociation (NFPA) recommends that four persons
actions including identification by part number of gtivo in and two out), each with protective clothing
parts replaced, flow test results of both before @l respiratory protection, is the minimum number
after readings, and name of person performeggsential for the safety of those performing work
maintenance actions. These records should be keyudle a structure. The team members should be in
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communication with each other through visu®ecommendation #10: Municipalities should
audible, or electronic means to coordinate all activitiegjuire all high-rise apartments for the elderly
and to determine if emergency rescue is needelie sprinkler sylsgtems installed and operable
Also, the recently promulgated standard by thwaerever feasible.
Occupational Safety and Health Administration (29
CFR 1910.134) states that when at least two eiscussion: Fire detection and automatic suppression
an IDLH atmosphere, e.g., structural fire fightingre extremely important in the control of aggressive
two will remain on the outside and maintain visualfoes in buildings, especially high-rise apartments that
voice contact to assist in emergency rescue activinesise the elderly and disabled. If the high-rise
apartment building had been equipped with an
Additional Safety Recommendations automatic sprinkler system, they may have controlled
Recommendation #8: Fire departments shoultthe spread of the fire and therefore prevented injuries
consider using a rope attached to a permanett fire fighters and residents.
object or placing a bright, narrow-beamed light
(e.g., laser) at the entry portal to structural fireBNOTE: NIOSH was notified by the fire department
to assist lost or disoriented fire fighters irprior to the release of this investigation report of the
emergency escaﬁlezl. following: 1) the fire department is updating the high-
rise standard operating procedures, 2) the fire
Discussion: In a dark, smoky environment, ficepartment is updating the self-contained breathing
fighters often become lost or disoriented, and aparatus standard operating and maintenance
often they are unable to escape. The use of a q@peedures, 3) the fire department has purchased all
attached to a permanent object and held by a fieeessary equipment to adequately test self-contained
fighter as they enter the a smoke filled environmdmnteathing apparatus, 4) the fire department has
can become a lifeline for emergency escape. Anotkéested all self-contained breathing apparatus and
approach would be the use of a bright, narroscumented test results, and 5) the fire department
beamed light, e.g., alaser light at the entry point whiekls made provisions to continuously record fire
could possibly assist fire fighters in emergency escgpmind communications.
situations, i.e., when lost or disoriented.
REFERENCES
Recommendation #9: Fire departments shouldl. Fire Protection Handbook (1Bdition), 1997,
ensure that procedures be established to recdxational Fire Protection Association, Quincy, MA.
fireground communications.
2. Essentials of Fire Fighting'{&dition), 1995,
Discussion: The fire department has experiendetérnational Fire Service Training Association,
timeline difficulties in the area of post-incident firBublished by Oklahoma State University, Stillwater,
investigation because all fireground communicatidDg.
were not available for review. Unless a record is
kept and compiled of major incidents, itis difficult 8. Brunacini AV, Fire Command, 1985, National
establish a time-line on critical situations on tl&re Protection Association, Quincy, MA.
fireground.
4. NFPA 1221: Standard for Installation,
Maintenance and Use of Public Fire Service
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Response. This incident was investigated by the following:
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84, Respiratory Protection Standard. Director Charles E. Smith, Memphis Fire Department
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