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Introduction and Background

The law enforement and military communities long ago develogeailes ofEngagement regarding
the use of deadly force. These rules are described in short, specific wéritisare easily taught and
remembered. The rules define critical rapid assessments necessastify fhe use of deadly forceThe
rules have proven to be highly successful for both of these disciplihesSafety, Health and Survival
Section of the International Association of Fire Chiefgeves a similar concept in designing rules of
engagementor the fire service would prevent firefightémjuries andratalities.

The Safety, Health and Survival Section of the IAFC was created in 2004, an expansionlénogn the
existing smallefAFC &ety Committee. Presently, the Section has nearly 1,000 rhers, and growing.
The members include chief officers and company officers from all types of fire departments, many of
them safety officers, who are committed to reducing firefighitguries andfatalities and improving all
areas of firefighter safetyMany have experience a firefighter fatality in their organization which
brought a personal passion for preventing a future fatalitp the Rules of Engagement projecthis

large number oBectionmembersalsobrings a broad depth of expertise to assistmpioving

firefighter safety and survival.

In February 2008 following a year of discussiotie Section moved tformally revise and updata set
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Safety Committee in 2002 project team was created consisting of Section members and

representativedrom several other nationally recognizdide service organizations. These included the

Fire Department Safety Officer Association (FDSOA), the Nafaltah Firefighter Foundation (NFFF),

the National Volunteer Fire Council (NVFC), the National Institute of Occupational Safety and Health

(NIOSH) and other organizations. All draft material has also been shared with representatives of the
International Asociation of Fire Fighters (IAFF) who developed a join{IAFE1 CA N3 DNZR dzy R { dzNJ
t NP 2 Bhe@é Sedtion members also participated in the IAFF project.

The direction provided the project team by the Section leadership was to develop rules of ermgagem
with the following conceptual points;

Rules should be a short, specific set of bullets

Rules should be easily taught and remembered

Rules should define critical risk issues

wdzf Sa aK2dz R Bdshuayoss a32¢ 2N Gy 2
A companion lessoplan/explanation section should be provided
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Early inthe revision process dhe Rules ofEngagement, it was recognized that two separate rules were
neededc one set for the firefighterwho is exposed to the greatest ridgd another set for the inciden
commandemwho is responsible for keeping all members on the fireground. Sdfas, the two sets of
Rules of Engagement described in this document. Each set has several commonlyRstiesaod



objectives, but the explanations are described somewhaerkfitly based on the level of responsibility
(firefighter vs. incident commander).

A brief overview ofin early draft ofi K S & wedtfld3c@féA KSR Ay GKS L! C/ ySgats

June and Ju\2009,issues and readers were directed to the Sediamrebsite to review the complete
documentand submit comments. The websitecluded thedraft bullet Rule statementsobjectives and
early drafts of theexplanation/lesson plans. ®resulted in numerous public commentging

submitted to the projecttear® ¢ KS awdz S&dé¢ 6SNB dzLRFGSR 4G GKS
Rescue International conference in Dallas in August 2009 and again at the Sectiyesuimiteeting in
January at the IAFC Headquarters based on public comments recsiethat periodof time. During

this periodpresentationson the Rules were presented at workshopgta Firehouse and FDIC
conferences and the National Fallen Firefighters Foundation Safety Summit held at the Fire Academy
March, 2010, along with several other firers&ce conferences. The large number obpic commens

were receivedrom these conferencewere considered by the project team as they revised the Rules.

In August, 2010, the International Association of Fire Chiefs (IAFC) Board of Directors formadlgcendo
GKS G¢g2 asSia 2F wdz Sa 2F 9y3rasSySyd Fra F aoSadi
to fire departments to adopt as standard operating procedures/guidelines. Since the formal
endorsement by the IAFC, numerous other major fire semiganizations, along with individual fire
departments, have adopted the Rules of Engagement.

Finally, because the revision process involved so many national fire service organizations with the broad
public comment to achieve consensus, along with the iasireg formal adoption by those organizations

and individual fire departments, the Rules have now evolved to the point of being considered a

Gadl yRFNR 2F LINI OGAOS:E FT2NJ 0KS FTANB aASNDAOSO®

The Need for Rules of Engagement

Firefighter safety must always be dgity for every fire chief and every member. Over the past three
decades, the fire service has applied new technology, better protective clothing and equipment,
implemented modern standard operatiqarocedures and improved training. According to National

Fire Protection Association (NFRKa}Yaduring this same periofl9762006)the fire service has
experienced a 58 percent reduction in firefighter line of duty deahg, the country has also seen a
paralleling 54 percent drop in the number @tructural fires over the same period thus, reducing
firefighter exposure to riskWith a continued annual average afound100 firefighter fatalitiesduring

the first decade of the new millennighe question remains; have we really made a differenth all

these technology improvements? Or, is there more that we can do to improve the safety culture of the
American fire servicePhe safety, Health and Survival Section believes that the Rules of Engagement will
change the culture and safety behaviofgtoe American fire service.

The U.S. Firefighter Disorientation Study, conducted by Captain Willie Mora, San Antonio, Texas, Fire
Department, conducted a review of 444 firefighter fireground deaths occurring over a recent 16 year
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of windows and doors (within a short distance) to allow for prompt vetidilteand emergency

evacuation. Enclosed structures were defined as large buildings with inadequate windows or doors to

allow prompt ventilation and emergency evacuation. Research determined that 23 percent occurred

when a fast and aggressive interioraftac 6 & YIRS 2y |y 2Ly SR &0 NHzOG dzN
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In all these tragedies the only living Human Beings in the structures were firefighters. Firefighters were
being killed trying to save buildings. Most were rebuilt.

The Boston Globe newspaper, in 2005, reviewed NIOSH firefighter fagqddyts of 52 fire incidents
which killed 80 firefighters. The Globe found that in only 14 of these 52 incidents was there even a
suspicion that any occupants were in the building upon arrival of fire companies. In only 6 of these
incidents was it determirgbthat an occupant(s) was in the building when fire companies arrived. There
were no reported civilian fatalities. This data implies that firefighters are losing their lives in buildings
where no rescue of occupants is required. They died while tryingwte & building; and no building is
worth the life of a firefighter.

The Safety, Health and Survival Section believed firefighters and incident commanders need better
guidance to assist in decision making and that Rules of Engagement would senamdga@oh

The fireground creates a significant risk to firefighters and it is the responsibility of the incident
commander and command organization officers to mininfiifighter exposure to unsafe conditions
and stop unsafe practices. The fire senhes always been a pamailitary organization when it comes

to fireground operations. In most cases, tileidentcommander makes a decision, sends the order
down to through supervisors to the company officer and crew. Fire crews generally view these asder
top down direction. Therbasoften beenlittle two-way discussion about options. Where this culture
exists, crews have been trained to accept the order and d@énerally without question. While these
orders may be viewed as valid when issued thnay involve inadequatsize up andgisk assessment
which may put firefighters in extreme risk.
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defining risk assessment process and what is too highiirikk- & Y I @ NBAdzZ BSQYVa k2 i ¢ 2
Additionally,for the individual firefighter who is exposed to the greatest rikl, fire service hasot
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unsafe onditions or practice® ¢ K S oféEngdgentedit OKIl y3Sa GKIF G

¢KS GwdzZ Sa 2F 9y3IlF3ISYSyilé¢ KIHi@hter &8 tfienBde@St 2 LISR G 2
O2YYlFYyR o6la ¢Sttt a O2YYFYR (SIiNoRPZFARSNDAAGARY 4 MK A&
Applyng theRules will make the fireground safer for all and reduce injuries and fatalities.

The development of th&ulesof Engagemenintegrates several nationally recognized programs and
principles. They included risk assessment principles from NFPA Stardd@®@ and 1561. Also included



were concepts and principles from Crew Resource Management (available from iafc.org) and data and
lessondearnedfrom the National NeaMiss Reporting System (firefighternearmiss.coitje Rules also
align well with the prigiples of the International Association of Fire Fighters progim.development
process also included review of lessons learned from numerous firefighter fatality investigations
conducted by the National Institute of Occupational Safety and Health (NEX@HFighter Fatality
Investigation and Prevention Program.

LiQa AyOdzyoSyid i Kfireldeparthénts Manhigemeot keArBstire the/safetyiiok &
firefighters working at structural fires. All command organization officers are respofsitileeir own
safety and the safety of all personnel working with themoflters andnembers are responsible are
responsible for continually identifying and reporting unsafe conditions or pracicgtaking corrective
action The Rules of Engagemetiiow both the firefighter and the incident commander to apply and
process these principles.

One principle applied in the Rules of Engagement is firefiglted the company officerare the

members at most risfor injury or deathand will be the first tadentify unsafe conditions and practices.

The Rules integrate the firefighter into the risk assessment decision making probess.members

aK2dzZ R 0SS (GKS dzf GAYIGS RSOA&A2Y YIF{1SNI & (G2 6KSGK
Where it is nosafe to proceedk S awdz Sa¢ Fff2g¢ | LINRPOSaa F2NJ dKIF
maintain command unity and discipline.

It is well known that firefighting is hazardous with varying levels of risk to the firefightewever,
firefighting is not a miitary campaign where lives are lost to establish a beachhda®2 FA NBFA I K G S N.
life is a buildingvhicheventuallywill be rebuilt.

Keep all members satwd 9 S NE 2y S D2S& | 2YSéH

SPECIAL NOTithe explanation/lesson plan sectioof this
documentcontainsnumerous NIOSH firefighter fatality wrestigaion
reports. In all the reports, two or more of the Rules of Engagement
GSNE @OA2tFGSR® | R GKS awdzs Sa¢
appropriately applied the incident may not have resulted in a
firefighter fatality.
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RULES OF ENGAGEMENT PROJECT TEAM

Project Lead:
Gary Morris, Retired Assistant Chief, Phoenix and retired Fire ChieleS&éedtDepartments

Team members:
Billy Gotfeder, Deputy Chief. Lovelarymmes Fire Department, Ohio. Chairman, IAFC Safety, Health
and Survival Section

Matt Tobia, Battalion Chief, Anne Arundel County Fire Department, Maryland

Dave FischlerRetired Fire Commissioner, Suffolk County Department Fire Rescue and Emergency
Servics, New York

ScottD. Kerwood Fire Chief, PhD., Hutto Fire Rescue, Texas

Dave DanielsFire Chief, Woodinville Fire and Life Safety District, Washington

Danny Kistner Assistant Chief, Garland Fire Department, Texas

Brett Bowman Assistant Chief, Prind#illiam County Department of Fire and Rescue, Virginia
Scott Goodwin Division Chief, Santa Fe Department of Fire Rescue, New Mexico

John SullivanDeputy Chief, Worcester Fire Department, Massachusetts

Robeat 5 dzo, 5i@ Chief, Louisa County Fire & EM®jinia

Ed NiedDeputy Chief, Tucson Fire Department, Arizona

Keith Pagett Deputy Chief, Fulton County Fire Department

Randall Telifarrg Fire Chief, East Lansing Fire Department, Michigan

Liaison Organization Reviewers:

Jeff CashFire Chief, Chegyville Fire Departmentyational Volunteer Fire Council

Mike Gurley Battalion Chief, Virginal Beach Fire Department, Virdtmia.Department Safety Officer
Association



Gordon Routely Fire Chief retired, Shreveport Fire Department, Louisidaéional Fallen Firefighters
Foundation

Ron DennisPeputy Chief retired, Avondale Fire Department, Arizona. Executive Director, Arizona Fire
Chiefs AssociatiomNational Fallen Firefighters Foundation

Tim Merinar, Safety EngineeNational Institute for Occupatinal Safetyand Health Fire Fighter
Fatality Investigation and Prevention Program

Bill Troup, United States Fire Administration

William R. Mora,Fire Captain retired, San Antonio Fire Departmé&h§. Firefighter Disorientation
Study

Derek Alkonis LosAngeles County Fire Department. International Association of Fire FighkEfs,
Fireground Survival Project
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Institute

Frank Montone Fire Chief, Naval Air Statisiey WestDepartment of Defense

Thanks also goedo the manyother fire service professionals whook the time toreview the
several drafts of the Rules of Engagement document and prdyidblic comment. Public
comment was essential to producing aaljty product
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Rules of Engagement for Firefighter Survival

SizeUp Your Tactical Area of Operation.

Determine the Occupant Survival Profile.

DO NOTRisk Your Life for Lives or Property ThatroaBe Saved.

ExtendLIMITELRIisk to Protec6AVABLEroperty.

ExtendVigilantand MeasuredRisk to Protect and RescBAVABLEives.

Go in TogetherStay TogetherCome Out Together

Maintain Continuous Awareness of Your Air Supply, Situation, Location and Fire Conditions.

Constantly Monitor Fireground Communications for Critical Radio Reports.

You Are Required to Repddhsafe Practices or Conditions That Can Harm You. Stop, Evaluate

and Decide.

1 You Are Required to Abandon Your Position and Retreat Before Deteriorating Conditions Can
Harm You.

1 Declare a May Day As Soon As YAHINKYou Are in Danger.
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The Incident Commanels Rules of Engagement for FirefightSafety

Rapidly Conduct, or Obtain, a 360 Deg®éieationalSizeUp of the Incident.

Determine the Occupant Survival Profile.

Conduct an Initial Risk Assessment and Impleme&ARE ACTION PLAN.

If You Do Not HavEhe Resources to Safely Support and Protect Firefighters, Seriously Consider

a Defensive Strategy.

1 DO NOTRIisk Firefighter Lives for Lives or Property Thah@aBe Saved. Seriously Consider a
Defensive Strategy.

1 ExtendLIMITELRIisk to ProtecEAVABLEoperty.

1 ExtendVigilantand MeasuredRisk to Protect and RescGAVABLEives.

1 Act UponRepored Unsafe Practices and Conditions That Can Hareafighters. Stop, Evaluate
and Decide.

1 Maintain Frequent TwdWay Communications and Keep Interior Crewsrinfed of Changing
Conditions.

1 Obtain Frequent Progress Reports and Revise the Action Plan.

1 EnsureAccurate Accountability dEveryFirefighter Location and Status.

1 If After Completing the Primary Search, Little or No Progress Towards Fire Control Has Been
Achieved Seriously Consider a Defensive Strategy

1 Always Have a Rapid Intervention Team in Place at All Working Fires

1 Always Have Firefighter Rehab Services in Rib&d Working Fires.

= =4 4 =4
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Rules of Engagement for Firefighter Survival

SizeUp Your Tactical Area of Operation.

Objective: To cause the company officer and firefighters to pause for a moment and look over their
area of operation and evaluate theirdividualrisk exposure and determine a safe approach to
completing their assigned tactical objectives.

Determine theOccupantSurvival Profile.

Objective:To cause the company officer and firefighter to consider fire condiiiomslation to
possible occupant survival ofescueeventas part of their initial and ongoirigdividualrisk assessment
and action plan development.

DO NOT Risk Your Life foiwves or Property That Cant Be Saved.

Objective:To prevent firefightersrbm engaging in high risk search and rescue and firefighting
operations which may harm them when fire conditions prevent occupant survivaigndicant or total
destruction ofthe buildingis inevitable.

ExtendLIMITELRIsk to Protect SAVABLE Property.

Objective:To cause firefighters to limit risk exposure to a reasonable, cautious and conservative level
when trying to save a building.

ExtendVIGILANBnd MEASURERIsk to Protect and Rescue SAVABLE Lives.

Objective:To cause firefighters to manage selarand rescue and supporting firefighting operations
in a calculated, controlled and safe mannehile remaining alert to changing conditiortkjring high
risk primary search and rescue operations where lives can be saved.

Go in Together, Stay TogetheCome Out Together

Objective:To ensure that firefighters always enter a burning building as a team of two or more
members ando firefighter is allowed to be alone at any tinvkile entering, operating in or exiting a
building.



Maintain Continuous Awareessof Your Air Supply, Situatiori,ocation and Fire
Conditions

Objective:To cause all firefighters and company officers to maintain constant situational awareness
their SCBA air supplwhere they are in the building and all that is happening in theiaareoperations
and elsewhere on the fireground that may affect their risk and safety.

Constantly MonitorFireground Communicationfor Critical Radio Reports.

Objective: To cause all firefighters and company officers to maintain constant awarenals of
fireground radio communications on their assigned channel for progress reports, critical messages or
other information that may affect their risk and safety.

You AreRequiredto ReportUnsafe Practices or Conditions That Can Harm You.
Stop, Evaluate, iad Decide.

Objective:To prevent company officers and firefighters from engaging in unsafe practices or
exposure to unsafe conditions that can harm them alidwing any member to raise an alert about a
safety concern without penalgnd mandatingthe supevisor address the question #nsure safe
operations.

You Are Required to Abandon Your Position and Retreat Before Deteriorating
Conditions Can Harm You.

Objective:To cause firefighters and company officers to be aware of fire conditions and cause an
early exit to a safe area when they are exposed to deteriorating conditions, unacceptable risk and a life
threatening situation.

Declare a MayDayAs Soon As You THINK You Are in Danger

Objective:Toensure the firefighter is comfortable with, and themerio delay in, declaring a May Day
when a firefighter is faced with a life threatening situation and the May Day is declared as soon as they
THINK they are in trouble.



The Incident Commanders Rules of Engagement for Firefighter Safety

Rapidly Conduct, or Obtain, a 360 Degrgruational Size Up of théncident

Objective: To cause the incident commander to obtain an early 360 degree survey and risk
assessment of the fireground in order to determine the safest approach to tactical opesats part
the risk assessment and action plan developnaamd before firefighters are placed at substantial risk.

Determine theOccupantSurvival Profile.

Objective:To cause thincident commandeto consider fire conditioni relation to possible
occuant survival of aescue evenbefore committing firefighters to high risk search and rescue
operations agart of the initial and ongoingskassessmerand action plan development.

Conduct annitial Risk Assessment aridiplement aSAFE ACTION PLAN

Objective: To cause the incident commander to develop a safe action plan by conductingup size
assess the occupant survival profile and completing a risk assesbafergfirefighters are placed in
high risk positions on the fireground.

If You Do NoHave the Resources to Safely Support and Protect Firefighters
Seriously Consider a Defensi®&trategy

Objective:To prevent the commitment of firefighters to high risk tactical objectives that cannot be
accomplished safely due to inadequate resourceshansicene.

DO NOT Risk Firefighter Lives faves or Property That Caont Be Saved
Seriously Consider a Defensive Strategy.

Objective:To prevent the commitment of firefighters to high risk search and rescue and firefighting
operations that may harm them when fire conditions prevent occupant survivasigmificant or total
destruction ofthe buildingis inevitable.

ExtendLIMITELRisk b Protect SAVABLE Property.

Objective:To cause the incident commander to limit risk exposure to a reasonable, cautious and
conservative level when trying to save a building that is believed, following a thorough size up, to be
savable.

ExtendVIGILANBnd MEASURERIsk to Protect and Rescue SAVABLE Lives.



Objective:To cause the incident commander to manage search and rescue, and supporting
firefighting operations, in a highly calculated, controlled, and cautious mamrele remaining alert to
changingconditions,during high risk search and rescue operations where lives can be saved.

Act UponReporied Unsafe Practices and Conditioi$iat Can Harnfrirefighters
Stop, Evaluate and Decide.

Objective:To prevent firefighters and supervisors from engagingnsafe practices or exposure to
unsafe conditions that will harm them amdlowing any member to raise an alert about a safety concern
without penaltyand mandatingthe incident commander and command organization officers promptly
address the question to insure safe operations.

Maintain Frequent TweWay Communicationgand Keep Interior Crews
Informed of Changing Conditions

Objective:Toensure that the incidentammander is obtaining frequent progress reports and all
interior crews are kept informed of changing fire conditions observed from the exterior by the incident
commander, or other command officers, that may affect crew safety.

Obtain Frequent Progress Refis and Revise the Action Plan

Objective:To cause the incident commander, as well as all command organization officers, to obtain
frequent progress reports, to continually assess fire conditions and any risk to firefighters, and to
regularly adjust andevise the action plan to maintain safe operations.

EnsureAccurate Accountability oEveryFirefighter Location and Status

Objective:To cause the incident commander, and command organization officers, to maintain a
constant and accurate accountability thie location and status of all firefighters within a small
geographic area of accuracy within the hazard zone and aware of who is presently in or out of the
building.

If After Completion of the PrimarysearchLittle or No Progres3owards Fire
ControlHas Been Achievedseriously Consider Befensive Strategy.

Objective:To cause a benchmark decision point, following completion of the primary search,
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operations where progress in controlling the fire is not being achieved and there are no lives to be

saved.

Always Have a Rapid Intervention Team in Platé\ll Working Fires



Objective:To cause the incident commander to have a rapid intervention tegptaice ready to
rescue firefighters at all working fires.

Always Have Firefighter Rehab Services in Plaicall Working Fires.

Objective: To ensure all firefighters who endured strenuous physical activity at a working fire are
rehabilitated andmedically &aluated for continued duty and before being released from the scene.
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Introduction and Overview of Explanation dfesson Plans

The following two sections provide explanation dasgson plarinformation reflectingthe
intent and justification of the Rules of Engagement for Firefighter Survival

In the documents which follovs  OK 2 T st&tSnentsiobiticRubsof Engagemenhas

an objective statement, followed by a narratiexplairingthe intent of the bulletrule and how

it is intended to be applied on the firegroundllso included is a list of teaching poirEach

wdzf S istatdmientlSYi R & 2 6 Bdhadiakléas§ éne National Institute for Occupational

Safety and Health (NIOSH) Fire Fighter Fatality Investigation and Prevention Program report

assigned to ito further illustrate the purpose of each individual bullet statement. Each report is
a sumnary of the full investigation. A report number is provided that will allow the instructor to
obtain more information if desired to expand instruction capability.

Also included with each bullet statement aports from the National Nea¥iss Reporting
Sysem with a case numbethat provide additional supporting case histories for each bullet
statement.

The document alsbasfive selectedNIOSH fatality investigations asdapth casehistories.



SizeUp Your Tactical Area of Operation.

Objective: To cause the company officer and firefighters to pause for a moment and look over their
area of operation and evaluate theirdividualrisk exposure and determine a safe approach to
completing their assigned tactical objectives.

NO GOIf the assigned olgictive cannot be achieved becauseasting condition®r unsafe and
prevent success, stop and report the situation to the incident commander and revise the
objectiveand action plan

Narrative

There has been much discussion in recent years about the foeehe incident commander to conduct

a 360 degree sizap of the incident. NIOSH firefighter fatality reports repeatedly cite lack of a complete
sizeup as a contributing factor in firefighter deatfithe company officer and firefighter, by the nature

of their work, are the persons at greatest risk during offensive firefighting operations. They are also the
LIS2LX S a2y f 2 Olohsénag/i€l M&KE K OIS yWwASYaTI 2y GKSANI aARS
the risk may be. These members mashduct asize-up their side of thencident, or operational area,

to determinetheir riskexposureand select the safest approach to achieving objectives assigned by
command.f the risk for the objective is unacceptable that decision must be communicated to the

incident commander, or supervising command officer, and the objective or action plan must be adjusted

to make the situation safer.

There are also a number of critical factors that may apply to the size up of the operational area that may
help in determininglte risk involved. They include; building size, arrangement and access, fire location
and extension, wind speed and direction, ventilation profile, savable lives and property, resources,
adequate firefighter staffing and water supply. There are seven sitite structure which may affect

the assigned area of operation; four sides, interior, top and bottom. Monitor radio reports from these
other areas may help in determine the effect on the operational area and aid in forecast where the fire
is and its cuent intensity where it may be moving to.

The company officer and firefighters should conduct a rapid, yet deliberate evaluation of fireground

factors presentEach side of the fireground has its own unique fire conditions and risk that must be
assessedlhe company officer and firefighter must avdagbsing intatunnel vision on the task at hand

such as focusing only @tretching a hoseline ughe sidewalk leading to the doofhey must take few

seconds to size up the total situation within theirdiof sight viewing. Firefighters showtso

understand there are visual factors that are present and other factors not visible. The firefighter must

also consider all interior conditions as part of the size up and before entry.riibgt evaluate what is

OdzNYy Ay 33 gKSNB Al A Ewaludting Bess fcoidBan Allawaide firefightebtd @ G2 32
forecast future conditions antheir individualrisk.
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firegroundprovide an earlyprogress report to the incident commandéf significant risks are identified

or other important information is observetthat will affect safety or the action plan in the operational

area that information must becommunicatedto the incident commander or other supervising

command officer.

Sometimes théF A NB F yui is ds8 ajhod indicatoof an impending threatlf the sizeup looks
dzy al FSI & TFSSt aé AniréfighterSsautBotizbdQabenniuhicatéadadety conceruip,
down and acrosthe command organization to have the situation further evaluated

The firefighter must also continue the size up process upon tontinuously monitoring conditions
and noting the floor layout, isles afmhllways, window and doors, etc. that may be used as an
emergency exit .

The company officer and firefighter must also closebnitor radio communicationor reports related
to fire operationsas part of their initial an ongoing sizg. Fire conditionsor hazardseported
elsawhere on the fireground, may quickly increase risk to firefightether operational areas.

Sizeup includes matchingessourcego the assigned objectivesproper sized and number of hose lines,
staffing, etc. All hand linesumst be charged before enteringtaurning compartment.

Underwriters also conductesearchinvoly y 3 FANB & Ay af SWMPpOHQEKN2 YR di2F
modern homesThe fire in the legacy home took 29 minutes and 25 seconds to reach flashover. Where

as in the modern homedlashover occurred in just 3 minutes and 40 secondsis rapid flashover time
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quickly reduce the survival profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secondihis DOES NOT
allow much of a survival period for the firefighter to exit a building.

Abandoned and dilapidated buildings are a special considerdtiang sizeup for a nago decision.
Where an active and progressing fire is present, a defensive strategybe seriously considered from
the outset.

Lightweightposes increased risk to firefighters becausealy collapse potentia] for both the roof
and floors, particularly over a basentdire. Underwriters LaboratorgUL)tests determined some
lightweight unprotected truss systesitan collapse as early as 6.5 minutes after flame impingem@ent
and without warning.

Firefighters should also be aware of wind driven fires. Any wind over T0b@gins to have increasingly
dangerous affects by dramatically increasing the intensity of fire conditions in a building and rapidly
increasing risk to any firefighters downwind who are in a building. The higher the wind speed the more
intense the fire caditions. Once a downwind window fail or doors are opened, wind will rapidly push
the fire onto firefighters almost instantly and minimizing survival time.



A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone whedths
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is dawvind from the fire and a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.
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Bottom line;if the assigned objective cannot be achieved because existing conditions are unsafe and
prevent success, stop amdmmunicatethe situation to the incident commandend revise the
objective.

Teaching Points

1 NIOSHrnvestigation of firefighter fatalitiebasregularlyidentified lack of a complete
360 degree fireground assessméntthe incident commandexs a frequentlyited
contributing factor in firefighter deaths

1 More recently there has been a recognition that firefighters need to conduct their
own size up of their assigned operational area as well as conducting their own
individual risk assessment of the assignment. Where assigned objectives are
determined tabe too unsafe, the company officer or firefighter must report that
situation to the incident commander.

1 Allfirefighters are responsible for their own safety and the safety of other
firefighters working with them.

1 The company officer and firefightiby the nature of their work, are the persons at
IANBIFIGSad NRA] RdAdNAYy3a 2FFSYar@dS FANBTFAIKGA
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fireground and what the risk may be.

1 The company officer and firefighter must sigetheir side of the fireground, or
operational areato determine their individual risknd select the safest approach to
achieving objectives assigned by command.

1 The company officer and firefighter musitriunnel vision on the task at hansuch
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take a few seconds to size up the situation within line of sight viewing.



The company officer and firefighteshould conduct sapid, yet deliberate
evaluation of fireground factors present.

Each side of the fireground has its own unique fire conditions and risk that must be
assessed by all members their assigned positions.

There will be factors that are both visually presamd not observable. Evaluating
these factors can allow the firefighter to forecast future conditions and risk.

There are also a number of critical factors that may apply to the size up of the
operational area that may help in determining the risk ingdlvThey include;
building size, arrangement and access, fire location and extengiiot speed and
direction,ventilation profile, savable lives and property, resources, adequate
firefighter staffing and water supply.

There are seven sides of the ste which may affect the assigned area of
operation; four sides, interior, top and bottom. Monitor radio reports from these
other areas may help in determine the effect on the operational area and aid in
forecast where the fire is and its current integsithere it may be moving to.
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home(contents of plastics and syntheticg)n create a flashover in just 3 minutes

and 40 seconds! This rapid flashover time for the modern hdgeF £t SOG a4 (2RI 2 Q
typical contents; synthetics and plastics. Such rapid flashovers quickly reduce the

survival profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighiteia room

about to reach flashovethe time from onset of untenability to flashover was less
than 10 secondsThis DOES NOT allow much of a survival period for the firefighter
to exit a building.

Beware of wind driven fires as they can almost indyatrteate an intense fire once a
downwind window fails or a door is opened that can easily roll over firefighters.
Where high wings exist, the safest approach is fire crews attack the fire from the
upwind side.

The firefighter must consider all interiorrmhitions as part of the size up and before
entry.
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Size up continues upon entry of the buildirigcluding noting doors and windows,
etc., which will allow the firefighter to quickly find an exit if fire conditions
deteriorate.

If significant risks are identifiedr other important information is obseed that will
affect safety or the action plan their assigneperational area that information
must be reported to the incident commander or other supervising command officer
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and across. Sometimes the gut is a good indicator forgondecision.

The company officer and firefighter must also listen closely to their assigned tactical
radio channefor reports related to fire operations. Fire conditions, or hazards
elsavhere on the fireground, may quickly increase risk to firefighters in their
operational areas.

Ongoing progress reporting from company officers or other command organization
officers are necessary to keep the incident commander informed and the action pla
current.

Resources must match the assigned objectiy@®per sized and number of hose
lines, staffing, etcAll hoselines must be chargbdfore entering durning

compartment

Abandoned and dilapidated buildings are a special consideration foiga no
decision. Where an active and progressing fire is present, and the fire is not rapidly
knocked down, a defensive strategy should be seriously considered from the outset.

In many cases with dilapidated buildings, fire control can be achieved with high
volume apparatus mounted monitors directed from the exterior.

Understand that a building suffering substantial fire which was knocked down may
also suffered significant structural damage&vhich may create a collapse risk-Re
assess before rentry.

Bewae of lightweight construction and early collapse potentiédr both the roof

and floors, particularly over a basement fire. Underwriters Laboratory test
determined some lightweight unprotected truss system can collapse as early as 6.5
minutes after flane impingement; and without warning.



The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which company officers and fire fighters may not have adequately siged

their tactical area of operatim or evaluated their individual risk exposure to determine a safe
mode of operation, including:

Career Probationary Fire Fighter and Captain Die as a Result of Rapid Fire Progression ina Wind
Driven Residential Structure FireTexas

http:// cdc.gov/niosh/fire/reports/face200911.html

Shortly after midnight on Sunday, April 12, 2009, a/&8ér old male career probationary fire fighter and

a 50year old male career captain were killed when they were trapped by rapid fire progression in a
wind-driven residential structure fire. The victims were members of the first arriving company and
initiated fast attack offensive interior operations through the front entrance. Less than six minutes after
arriving onscene, the victims became disoriented ashhignds pushed the rapidly growing fire through
the den and living room areas where interior crews were operating. Seven other fire fighters were
driven from the structure but the two victims were unable to escape. Rescue operations were
immediately initided but had to be suspended as conditions deteriorated. The victims were located and
removed from the structure approximately 40 minutes after they arrived on location.

Key contributing factors identified in this investigation inclugleinadequate sizeip prior to

committing to tactical operationsjack of understanding of fire behavior and fire dynamics; fire in a void
space burning in a ventilation controlled regime; high winds; uncoordinated tactical operations, in
particular fire control and tacticalentilation; failure to protect the means of egress with a backup hose
line; inadequate fireground communications; and failure to react appropriately to deteriorating
conditions.

Career Fire Fighter Dies After Being Trapped in a Roof Collapse During @Qveftsa
Vacant/Abandoned Building Michigan

http://www.cdc.gov/niosh/fire/pdfs/face200837.pdf

On November 15, 2008, a-3@arold male fire fighter (the victim) diedfter being crushed by eoof

collapse in a vacant/abandoned building. Fire fighters initially used a defensive fire attack to

extinguish much of the fire showing from the secofibor windows on arrival. After the initial

knockdown, fire crews entered the second floor to perfasrerhaul operations. During overhaul, the

roof collapsed with several fire fighters still inside, on the second floor. The victim and two other fire
fighters were trapped under a section of the roof. Crews were able to rescue two fire fighters (who self
extricated), but could not immediately find the victim. After cutting through roofing materials, the victim
was located by fire fighters, unconscious and unresponsive. He was removed from the structure and
transported to a local hospital where he was pronced dead.


http://www.cdc.gov/niosh/fire/pdfs/face200837.pdf

Career Fire Captain Dies When Trapped by Partial Roof Collapse in a Vacant
House Fire Texas

http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf

On February 19, 2005, a-§@arold career fire Captain (the victind)ed after being trapped by the

partial collapse of the roof of aacantone-story wood frame dwelling.The house was abandoned and
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hoseline into the house, locate the seat of the fire, and begin extinguishment. Thetaryewooden
ranchstyle house was built in the 1950s and additional rooms had been added at the rear in at least two
phases following the initial constructio@rews arriving on scene could see fire venting through the

roof at the rear of the houseThe victim and a fire figet advanced the initial attack line through the

front entrance and made their way toward the rear of the hougisibility was good in the front of the

house but conditions quickly changed as they advanced toward the rear. The fast attack crew had just
begun to direct water onto the burning ceiling in the kitchen and den areas when the roof at the rear

of the structure (over the building additions) collapsed, trapping the captain under burning defiie
collapse pushed fire toward the front of the houséieh quickly ignited carbon and dust particles
suspended in the air along with combustible gases, sending a fireball rolling toward the front of the
structure. Prior to the time of the collapse, two other crews had entered through the front entrance.

The apidly deteriorating conditions following the collapse quickly engulfed the other crews with fire.
Crew members became disoriented and crews became separated as they attempted to find their way
out. Five fire fighters received burns requiring medicatation.

Volunteer Fire Lieutenant Killed While Fighting a Basement FPennsylvania

http://www.cdc.gov/niosh/fire/pdfs/face200808.pdf

On March 5, 2008, a 3fearold male volunteer Firkieutenant (the victim) died while fighting a

basement fireAbout 30 minutesafter the fire call had been dispatched and tleeews had been
evacuatedfrom the structure and accounted for, a decision was made teenater the structure to try

and extinguishthe fire. The victim, an Assistant Chief (AC), and a Captain had made their way down an
interior stairway to the basement area where the victim opened aifiéi hoseline. Shortly thereafter,

the Captain told the AC that he had to exit the basement stéiffew seconds later, the AC told the

victim to shut down the line and evacuate the basement because the fire was intensifying. The AC was
second up the stairs and told a fire fighter at the top of the stairway landing that the victim was coming
up behindhim. The AC exited the structure while the fire fighter stayed at the top of the stairway and
yelled several times to the victim, but received no response. The fire fighter exited the structure and
informed the AC that the victim had not come up from tresement. The AC then notified the Incident
Commander who activated a rapid intervention (RIT) team. The RIT made entry into the structure but
was repelled by the intensity of the fire. After several more rescue attempts, the victim was removed
from the bulding and later pronounced dead at the hospital. Four other fire fighters were treated for
minor injuries and were released from the hospital. The following factors were identified as contributing
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to the incident: an absence of relevant standard operagnglelines; lack of fire fighter team
continuity; suboptimal incident command and risk management; and lack of a backup hose line.

Two Career Fire Fighters Die While Making Initial Attack on a RestaurantgMi@ssachusetts

http://www.cdc.gov/niosh/fire/pdfs/face200732.pdf

On August 29, 2007 a B®arold male career fire fighter (Victim #1) and ay&arold male career fire
fighter (Victim #2) died while conducting an interior attack to locate, confine, and extinguish a fire
located in the cockloft of a restaurant. Uporrigal, fire was showing through the roof with negligible
smoke and heat conditions in the main dining area. Victim #1 was on the nozzle flowing water on the
fire in the ceiling area above the exhaust hood and duct work for the stove/broiler in the kiteligen.

officer and the officer from the first arriving ladder company provided bazlkon the 1 34nch handline.
Victim #2 was in the main dining area searching for fire extension above the suspended ceiling.
Approximately five minutes after the first crewraived on the scene, a rapid fire event occurred.

Victim #1 was separated from his crew and was later found on the handline under debris with trauma to
his head. Victim #2 had a lapel microphone with an emergency distress button which sounded a minute
after the rapid fire event, likely from fire impingement. He was found in the area of the dining room
where he was operating just before the rapid fire event occurred.

NEAR MISS REPORTS
Report #06111

Our department was called out to a double wide mobile ledime. There were 3 of us that responded.

| was Chief at the time. We found the structure involved in the front with flames coming out of the front
windows. We charged a 1 3/4" line and began to knock down the fire. We had been in the defense
attackmode about 15 minutes, when | decided to walk around to the rear while the two firefighters
continued to battle the blaze in front.

At the rear of the structure about 6 ft. from the rear wall, was an 8 ft. propane tank. What we did not
know was that thefire had burned through the rear wall and was rapidly heating up the propane tank
to the point that the water that had &lleninto the valve containment bowl! on top of the tank was
boiling like a tea kettle | had no idea why the pressure relief valve hat functioned, but | knew that
we were very close to leaving this world. Needless to say we immediately began to forget about the
structure and started to cool the tank. At that time | had attended two classes from the state fire
academy that amountetb introduction to basic firefighting. Howeveny instructors had repeatedly
stressed how important it was to do a walk around siz@. | had failed to do that and it almost cost
our lives.

I am now a state Fire Academy certified Level 2 entry dinédir with 23yrs. experience. As Training
Officer for our department, | tell our firefighters that unless they have the ability to see through
structures, they had better be doing a walk around sipe In my opinion, one of the most important
aspects ofiny kind of emergency is situational awareness and in that incident | completely lost sight of
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incidents, | was stunned to learn that the main contribgtfiactor in the majority of those incidents was
the same as our incident, situational awareness.

Report #07860

My department [Department name deleteddsponded to a mutual aid call for a large mulinit

apartment fire. This incident was commanded by a neighboring fire department [Department name
deleted]. The incident was located in a mixed use area of [City name deleted]. Upon arriving on scene (5
10 minutes after first arriving units) the four man crew from [Nameashpany deleted] was instructed

by the Incident Commander to make entry and advance a hoseline into one of the upstairs burning
units. They were instructed to begin attacking the fire in the common attic shared by multiple upstairs
apartment units. They tdoa scuttle hole ladder, pike poles, axes, and a charged hoseline with them and
entered the smoke filled unit. Two of us began breaching the ceiling sheetrock with a pike pole and
positioned a scuttle hole ladder to access the attic space overhead. Teetath personnel had the
charged hoseline and worked their way to a large source of smoke coming from a shared wall between
the units we were in and the adjacent unithe hose team used a second pike pole to open the wall
between the units. They found atge volume of fire in the adjacent unifAs the two on the hose

team backed up to inform us of the situation, the floor began sagging and cavernously opening up
where the floor met the wall adjacent to the burning unif his revealed a large volume of dirin the
downstairs unit directly below usThe officer of our hose team pulled the nozzleman back from the
opening in the floor and our interior crew immediately backed out of the apartment. After everyone was
safely outside, our team reported the rapidigteriorating fire conditions to the Incident Commander.

We then descended the exterior metal stairs to ground level and pulled our equipment back. As we
were performing this task, the Incident Commander gave the order for immediate withdrawal of all
interior crews and sounded three blasts on all the air hoAproximately two minutes after the
evacuation was ordered, the building we were working in collapsed

This incident had the potential for a significant loss of life if the interior crews continwearking and

were not made aware of the rapidly deteriorating conditions. It is my opinion that the Incident
Commander could have more fully sized up the extent of the fifen assessment should have been

made regarding the degree in which the ground flaaoits were involved before ordering teams to

make entry into the overhead upstairs units. Despite being "packed up", our somewhat limited visibility,
our diminished situational awareness created by our SCBA masks, and our [Manufacturer deleted]
hoods,we should have checked the fire conditions downstairs before proceeding upstairs.

Report # 091146

While returning from a previous incident, the engine spotted light smoke in a residential area. At
approximately the same time that they began to report timeake, the county dispatch rang out a
structure assignment to that area. As a result the engine arrived several minutes prior to the next due
unit. The structure was a triplex with each unit being approximately 2,500 sq. ft. or 7,500 sq. ft in total.
It wasbuilt into the side of a grade and entry from the front door placed you on the second floor,
leaving you with one floor below and one floor above.



The captain gave a report on conditions that included smoke and fire coming from the roof and all
occupans out of the buildingThe captain then made the decision to don SCBAs, pull an attack line,
and make entry through the front door. A 360 degree survey had not been completed was any

other unit on scene. Upon making entry, the captain reported encexung light smoke at the ceiling

level with clear visibility into the structure. He then made the decision to advance the line down a
hallway where the captain and fire fighter encountered heavy smoke down to the floor; a second alarm
was requested.

At this point, the captain requested ventilation, but no other units were on scene and the department's
only truck company has an extended response time into the involved area. The captain and fire fighter
continued to advance until they encountered active fiafter a quick knock down, they employed the

use of a thermal imager and spotted an additional heat source to their right, down another hallway.
They advanced to that position and began fighting fire in the kitchen area.

The second due engine arrivedudl 5 minutes and 11 seconds after the initial unit went on scene. The
driver of the first arriving engine had already established his own water supply. The second unit was
assigned to back up the first due engiidter making an initial knock down oftte fire in the kitchen,

the captain realized he had fire below him and that there was an additional level to the building.
However, he was not aware of how to access the lower levighe captain and fire fighter then began

to fight the fire from above it.

It was at this point that the captain and fire fighter suffered burns. It is believed that as the crew was
fighting the fire windows on the lower level blew out, creating horizontal ventilation contributing to

the rapid acceleration of the fireThe crewbeing positioned above the fire, resulted in them being
exposed to an excessive amount of heat. This resulted in the captain and fire fighter backing out of the
building.

The crew was treated at the hospital. The captain returned to duty and comphétezhift. The fire
fighter did not return that day. Both the captain and fire fighter were wearing all personal protective
equipment including hoods. The fire eventually grew to five alarms.

Report#091030

Upon walk around, the captain noted the windown the fire room was craze crackedAll windows and
doors were intact. Second engine was delayed because they were doing training out of their district.
The captain elected to make an offensive interior attack. He had his driver setup the positistareres
fan.

The incident commander arrived and noticed that the crew was entering the structure. The second
engine arrived and placed a backup line into service. The incident commander noted that there was no
exit vent hole. The driver of the secondgame broke the window to the fire room and thick black

smoke came out under great pressure &5 feet horizontal) the smoke quickly erupted to a ball of

flame. Meanwhile the crew inside was trying to open a large window in the kitchen.

| believe thatf the kitchen window had been opened prior to the fire room window, the fire ball would
have caught the interior crew in a catastrophic flashover. The crew would have been between the vent
exit hole and the fire while the positive pressure fan was pumiash air to fuel the fireCommand

should have stopped the operation, made a transitional defensive to offensive attack, and waited



until the structure was properly ventilated and until the backup line was in place before beginning an
interior attack.



Determine the Occupant Survival Profile.

Objective:To cause the company officer and firefighter to consider fire condiiionslation to
possible occupant survival ofescue evends part of their initial and ongoirigdividualrisk assessment
and action plan development.

Narrative

One essential component in the siap process is to determine if any occupants are trapped and can
they survive the current and projected fire conditions.

Our goabks firefighterss to save livesThe fire service has a long history of aggressive search and rescue
operations as an initial priority of first arriving fire companies. History (and firefighter fatalities) also
reflects that frefighters are exposed to the greatest rizkinjury and deth during primary search and
rescue operationsSearch effortgnustbe based on th@otential to save livesA safeand appropriate

action plan canot be accurately developed until wigst determine ifanyoccupans are trapped and

can survive the fire conditiorduring the entirerescue evenffind AND thememove then). If survival is

not possiblefor the entire extraction perioda more cautious approach to fire operations must be taken.
Fre control should be obtained before poeeding with the primary and secondary search efforts.
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contents contain a large array of plastic and synthetic products. When exposed to firegplasti

hotter and produce highly toxic gases. For example, a pound of wood, when burned, produces 8,000
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reflect that flashover can occur in less than five misuand reach a temperature of more than 1,100

degrees. On many occasions flashover can occur as the first fire companies are arriving on the scene. In
such cases the survivability of any victims in that compartment can be very limited -@xisiant.
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modern homes. The fire in the legacy home took 29 minutes and 25 seconds to reach flashover. Where

as in the modern home (contents of plastics and syntisg¢filashover occurred in just 3 minutes and

40 seconds!

CKA& NILAR FtlFrakK2@gSNI GAYS T2N (K & symeicS angfplaktizssy S NB F
Such rapid flashovers quickly reduce the survival profile of any trapped victims as iweteasing risk
to firefighters.



The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secont@ikls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The affects of carbon monoxide poisoning on a victim is well known to the fire service. With the high
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quickly. As a result, victims die sooner than the past.

What is not as well known, but is an evolving killer for both the victim and firefighters is cyanide

poisoning. Where carbon monoxide kills by blocking oxygesorgtion in the blood, cyanide kills the
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buildings to routinely produce 3,400 ppm of cyanide. Where a victim may be resuscitated from the

affects of carbon monoxide poisoning, the victim may not survive the organ damage caused by cyanide
poisoning.

The bottom line; victims die quicker today than irethastc yet the fire service continues to employ
aggressive search and rescue tactics of years past. And firefighter fatality reports reflect what can
happen without a thorough sizep that includes a survivability profile.

An example of the need to appburvivability profiling and risk assessment as part of action plan
development for search and rescue operations is found in a 2005 study by the Boston Globe newspaper.
Thepaperexamined irefighter fatalityreportsrelated to52 fires that killed 80 fifgghters between

1997 and 2004. In only 14 of those 52 incidemé&s there even a suspicion of trapped occupatnly

6 of those 52 incidents were people in the building at the time of the fire departments arrivalaind

one of those 52 fires resultdd a civilian fatality?

What this research suggests is firefighters are dying at fires where there are NO OCCUPANT/VICTIMS in
the building.The only Human Beings at risk are firefighters.

The incident commander must factgrowingfire conditionsresaurces on scene (the number of
firefighters tocontrol the fire andcomplete a rescue), and thane neededio complete a rescue into
the decision to conduct and supp@timarysearch and rescuaperations

The ultimate question to be considered in reg&wdsurvival profiling: If &irefighter cannotsurvive in
the toxicenvironmentwithout SCBA, and the PB&nhnotwithstandprolongedexposureabove 500
degreeswhat makesus think anoccupantcan survivesimilar condition®

Search and rescue and the related removal of taagpedvictims from the fire building takes time and
guiet often these operations are occurringhile conditions continue to deteriorate sometimes rapidly
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This situation decreases the possibility of intsurvivability whilencreasing risko firefighters A
search and rescue decision must be balanced against time conditimhiesourcesln some cases,
primarysearch and rescueperationsmust bedelayed orabandoned because of deteriorating
conditions until the fire is controlled

Theincident commandemust determine if victims can survifiee conditionsindividual compartments
as part ofthis evaluation If there is no potential for survival, the action plan should be based on that
determination For example, dire in a home in the middle of the night, with fire showing out a rear
window, and modest smoke throughout the rest of the building, may allow victim suirinah
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A fire in the same home in the middle of the nighith significant fire showing from windoved several
rooms along wittdense smokgunder pressurepushing out nearly all openingsay notallow any
victims to survive the heat, toxic environmeatd the time required to search and remove them
Additionally, awell involved structure will not allow for survival of any victims.

A fire in an apartment building may not allow survival in a well involved apartment (compartment), but
the survival profile may be good in the adjacent apartment(s). The aptionshould extend search and
rescue to the exposure apartments if safe to do so.

The firefighter must also fully understand the resources required for search and rescue and extraction of
the victim.Research conducted by the Phoenix and Seattle Firafrapnts regarding search and
rescue of downed firefighters determined that it took an averag&é®b1? firefighters and 9-21
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downed firefighter inalarge building, it does reflect the realitieé the time and resources needé¢d
searchJocate and remove the (civilian) victim from the building. And, it likely will take more than a
two-firefighter team to complete.

The firefighter should also be ane of the affects of wind on fire development and intensity. Wind will
have a negative effect on occupant survival and any successful rescue. Any wind over 10 mph begins to
have increasingly dangerous affects by dramatically increasing the intensity obffiditions in a

building and rapidly increasing risk to any firefighters downwind while in a building. The higher the wind
speed the more intense the fire conditions. Once downwind windows fail or doors are opened, wind will
rapidly push the fire ontoifefighters almost instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that engspositive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to enuch greater blow torch affect than created by positive pressure
ventilation.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
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Abandoned and dilapidated buildings are a special considerdtiong sizeup for a nogo decision.
Where an active and progressing fire is present, a defensive stratagibe seriously considered from
the outset.

This Rule by no means suggests r@nary search and rescue operations not be initiated. The Rule
does, however, suggest there are fire conditions where the firefighter cannot penetrate and the victim
cannot possible survive.

Bottom ling if the firefighters must wear PPE and SCBA toaievtoxic, 1,100 degree environment to
rescue a victim, can the victim survidéthe occupant(s) cannot survive the search agstue evendo
not commit. Obtain fire control before searching.

Teaching Points

NO GOIf the occupant(s) cannot survittee searchANDrescue eventlo not commit. Obtain fire
control before searching.

1 Our goal is to save lives. Firefighters are exposed to the greatest risk during primary
search and rescue operations. Search efforts must be based pottddial to save
lives.No action plan can be accurately developed untifivet determine if the occupant
can survive the fire conditions before rescuers reach them AND removeltisenvival
is not possible, a more cautious approach to fire operations must be takemol@dn
the fire should be obtained before proceeding with the primary and secondary search
efforts.

1 The prime factor in survival profiling is based on evaluating fire conditions in individual
ad O2 YLI NI Y Sy liding if the/ViRtimR&h $uBvNdrexisting and projected fire
conditions for the entireescue event.

9 An accurate determination of an occupant survival profile is a critical part of the incident
size up and action plan development.

1 The firefighter, company officer and the incident commander must fgcowingfire
conditions, resources on scene (the number of firefighters to complete a resuié)e
time to complete a rescuato the decision to conduct and support search andues

1 Search and rescue and the related removal of any victims from the fire building takes
time and the search and rescue effom®st oftentakes placewhile conditions continue
to deteriorate¢ sometimes rapidly, thus increasing risk. A search aralieegecision



must be balanced against timeonditions risk and occupant survivdh some cases, the
search and rescue effort must be abandoned because of deteriorating conditions.

¢t2RF8Qa FTANB SYyOANRYYSyild Aa TimdNdevodBS (2EAO
than what occurred a few decades ago. The old primary killer of fire victims was carbon
monoxide.

Today, the new killer in smoke is cyanide whi@®ismes deadliefaster than carbon
monoxide Lab test indicate that an environment cairting 3,400 ppm of cyanide can
kill in less than one minute. It is not unusual for fires to produce 3,400 ppm of cyanide.

These two killers must be considered in occupant survival profiling.

I LldzyR 2F 622R LINRBRdzOSa vy SlasticproducesiaQ,800 6 KSy ¢
0 ( dzearly three times the amount of heat. As a result of large amounts of plastic in
buildings today, fires are hotter and flashover occurs earlier than decades ago.
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(contents of plastics and synthetics) can creaflashover in just 3 minutes and 40
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contentsg synthetics and plastics. Such rapid flashovers quieklyce the survival

profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about
to reach flashoverthe time from onset of untenability to flashover wakess than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

If there is no potential for survival, the action plan should be based on that
determination and the action plan must reduce firefighter esgosure.

The rescuer must determine if victims can surwidezidual compartmentsas part of
decision making. Adjacent compartments may allow survival based on less threatening
fire conditions

The ultimate question to be considered in regard to sahgrofiling: If a firefighter

cannot survive in the toxic environment without SCBA, and the PPE cannot withstand
prolonged exposure above 500 degrees, what makes us think an occupant can survive
similar conditions?

A fire in a home in the middle of tingyht, with fire showing out a rear window, and
modest smoke throughout the rest of the building, may allow victim survival.



A fire in the same home in the middle of the night, with significant fire showing from
several windows, and dense smoke under gures pushing out of openings, may not
permit any victims to survive the heat, toxic environmant the time required to
search and remove them .

A well involved structure will not allow for survival of any victims.

A fire in an apartment building mayot allow survival in a well involved apartment
(compartment), but the survival profile may be good in the adjacent apartment(s). The
action plan should extend search and rescue to the exposure apartments if safe to do so.

Firefighters must be catantlyaware that search and rescue takes time to complete
the patient may not survive the rescue eviema toxic environment and fire conditions
may not improve during the rescue effort. Be cautiand remain on alert.

Research conducted by the Phoenix Sedttle Fire Departments regarding search and

rescue of downed firefighters determined that it took an average diZlfirefighters
andanaverageof 1@ m YAy dziSa G2 O2YLX SGS G4KS NX&addzsS
building. While this research was for avthed firefighter in large buildings, it does

reflect the realities that it will take time to search, then find, and remove the (civilian)

victim from the building. And, it likely will take more than a ffivefighter team to

complete Also note, the res8dD K g & O2y RdzZOGUSR Ay | aaA0GSNRCT ¢
Search and rescue efforts conducted under fire conditions, with heat, smoke, debris, and
slippery and wet floors can be expected to take longer.

Abandoned and dilapidated buildings are a particulsk tb firefighters and experience

has shown there is little likely hood that there are any occupants in the buMdimgre

the fire cannot be quickly controlled, serious consideration should be given to a defensive
strategy.

Beware of wind driven firess they can almost instantly create an intense fire once a
upwind window fails or a door is opened that can easily roll over firefighters. Where high
wings exist, the safest approach is fire crews attack the fire from the upwind side.

This Rule does notiggest firefighters should notonduct a primargearch, but rather,
where fire conditions and the survival profile suggests occupants cannot sufirgval
control should be obtained first

In all cases, the firefighter must continually monitor Gomditions and abandon search
and rescue efforts if conditions deteriorate and can harm firefighters.



9 If a Firefighter Cannot Survive in the Toxic Environment Without SCBA, and the PPE
Cannot Withstand Prolonged Exposure Above 500 degrees, What MakKEkiivioan
Occupant Can Survive ?

SUPPORTING RESEARCH
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December 2009 issue of Fire Engineeninggazine author Captain Stephen Marsar, of tHére
Department of New York cited the following study.

The Boston Globe newspaper, in 2005, examined federal investigation reports of 52 fires that killggd 80
80 firefighters between 1997 and 2004. In only 14 of those 52 incidests there even a suspicion of
trapped occupantsln only 6 of those 52 incidents were people in the building at the time of the fire
departments arrival and, once again, not one of those 52 fires resulted in a civilian fatality.

B. Dedman, Fewer Resources, Greater Risk for FirefigBtaton Globe, January 31, 2005

What this research suggests is firefighters are dying in large numbers at fires where there are NO
OCCUPANBVICTIMSwvere inthe building Inorder to increase firefighter survival, firefighters must
seriously evaluate letherany occupants are actually in the building and thoroughly assess their ofile.

survival profile.

¢ 2RI & Qa C WNIBGur FatNdss Fbughil

UnderwritersLaboratory(UL) recently conducted research regarding the difference between

residential homes of the past (legacy homes) and those of today. The research efforts initial

goal was to determine the affects of ventilation in modern residential structures. But the
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plastic contents).

The research involved 15 experiments. A lit candle was placed on a sofa in a room in both types

of residential homes. The fire in the legacy fotook 29 minutes and 25 seconds to reach
flashover. Where as in the modern home, flashover occurred in just 3 minutes and 40 seconds!



CKAA NILAR FflaAK2OSNI GAYS FT2NJ (KEsyritBeReSahf K2 YS
plastics. Such rapid 8aovers quickly reduce the survival profile of any trapped victims as well
as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset ofuntenability to flashover was less than 10 secondgiis
DOES NOT allow much of a survival period for the firefighter to exit a building.

Underwriters Laboratories has produced a three minute video regarding the research findings
which can be found at;

www.ul.com/global/eng/pages/offerings/industries/buildingmaterials/fire/fire
service/ventilation/

See Appendix A for Supporting Information
Related to Occupant Survival

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has igenéifnumber
of incidents in which fire fighters engaged in high risk operations at structures with minimal
value and conditions indicated that occupant survival was unlikely, including:

One Career Fire Fighter/Paramedic Dies and a Part-time Fire Fighter/Paramedic is
Injured When Caught in a Residential Structure Flashover i lllinois

NIOSH case number F2a1@®

Executive Summary

On March 30, 2010, a 2g=arold male career fire fighter/paramedic (victim) died and-a 21
yearold female partime fire fighter/paramedic was injured when caught in an apparent

flashover while operating a hoseline within a residence. Units arrived on scene to find heavy fire
conditions at the rear of a house and moderate smoke conditions within the uninvolved areas of



the houseA search and rescue crew had made entry into the house to search for a civilian who
was entrapped at the rear of the house. The victim, the injured fire fighter/paramedic, and a third
fire fighter made entry into the home with a charged 2 %2 inch hos&limek, black rolling

smoke banked down to knee level after the hoseline was advanced 12 feet into the kitchen area.
While ventilation activities were occurring, the search and rescue crew observed fire rolling
across the ceiling within the smoke. Theyna di at ely yell ed to the hos
The search and rescue crew were able to exit the structure safely, then returned to rescue the
injured fire fighter/paramedic first and then the victim. The victim was found wrapped in the 2 %
inch hoselne that had ruptured and without his facepiece on. He was quickly brought out of the
structure, received medical care on scene, and was transported to a local hospital where he was
pronounced dead.

Fire companies were notified at dispatch that the eldeityect on medical oxygen supply was
in a wheel chair that was on fire.

cdc.gov/niosh/fire/reports/face200004.html

Structure Fire Claims the Lives of Three Career Fire Fighters and Three
Childreni lowa

SUMMARY

On December 22, 1999, a-48arold Shift Commander (Victim #1) and two Engine Operators,

39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while performing
searchandrescue operations at a residential structure fire. Atoqopately 0823 hours, the

three victims and two additional fire fighters cleared the scene of a-waharle incident. One

of the fire fighters (Fire Fighter #1) riding on Engine 3, joined the ambulance crew to transport

an injured patient to the hospitéit approximately 0824 hours, Central Dispatch was notified of

a structure fire with three children possibly trapped inside. At approximately 0825 hours, Central
Dispatch notified the fire department, and a Shift Commander and an Engine Operator (Victim

#1 and Victim #2 ) were dispatched to the scene in the Quint (Aerial Truck 2). At 0827 hours,
Engine 3 (Lieutenant and Victim #3) responded to the scene. At 0829 hours as Aerial Truck 2
approached the scene, they radioed Central Dispatch, reporting wdtatik iorown smoke

showing from the residence, and requested six additional fire fighters. Aerial Truck 2 arrived on
the scene at 0830 hours. The crew of Aerial Truck 2 witnessed a woman and child trapped on the
porch roof, and they were informed that thceddren were trapped inside the house. A police

officer who was already on the scene positioned a ladder to the roof and removed the woman and
child asVictim #1 proceeded into the house to perform a seareaind-rescue operation

Engine 3 arrived on the scene shortly after, and the Lieutenant connected a supply line to the
hydrant as Victim #3 pulled the Engine into position. The Lieutenant and Victim #3 stretched a



5-inch supply line and connected it to Aerial Truck 2. At appnately 0831 hours, the Chief

and Fire Fighter #1 arrived on the scene, and the Chief assumed Incident Command (IC).
(NOTE; Total of 6 firefighters on scene. Fourarrived on two apparatus and the fire chief

picked one firefighter up at the hospital)Fire Fghter #1pulled a 1¥2inch handline off

Aerial Truck 2, through the front door and placed it in the front room. The IC instructed

Victim #2 and Victim #3 to don their protective gear and proceed into the house to assist in the
searchandrescue operation&ire Fighter #1 went back to Aerial Truck 2 to gear up. At this

time, one of the victims removed the first of the three children from the structure, handed

the child to a police reserve office(deceasedpear the front entrance of the structure, and
returned to the structure to continue searchand-rescue operationsThe police reserve

officer transported the child to a nearby hospital. The IC charged the handline from Aerial Truck
2 and went to the structure. At this titmee of the victims removed a secal child (also
deceased)The IC grabbed the child and began cardiopulmonary resuscitation (CPR). Due to
limited personnel on the fireground, the IC directed a police officer on the scene to transport him
and the child to the hospital. After donning hearg€ire Fighter #1 approached the front

door and noticed that the 1%4nch handline (previously stretched) had been burned

through and water was freeflowing. It is believed that the three victims were hit with a

thermal blast of heat before the handline brned through. The three victims failed to exit as

12 additional fire fighters arrived on the scene through abeak method and began fire
suppression and searahdrescue operations. Victim #2 was located, removed, and transported
to a nearby hospitavhere he was pronounced dead. Victim #1 and Victim #3 were later found
and pronounced dead on the scene.

NEAR MISS REPORTS

Report #)9-672

A structure fire response was dispatched. Dispatch reported all occupants out of the structure. First
units to arrive were a "quint" with driver only and an ambulance, which was returning from another call.

Units arrived with smoke showing from the frafside A). The ambulance crew began to gear up while
the quint driver stretched a line to the front doddpon doing this, the quint driver was told that a

child was unaccounted for. This was relayed to the ambulance crew who decided to make entry. Upon
reaching the front door, they were met with fire. The front bay window then blew oUthe crew

knocked down the flames and began to enter as not the push the fire through the house. At this time,
the crew observed that the living room was on fire and theeswmoke throughout the structur@hey
began to push on to the hall to do a search for the child. As they made it to the middle of the living
room, the ceiling collapsed on the crew. As it came down, it pushed one firefighter back and covered
the other firefighter, knocking off his helmet and striking his back and ne8kthis time an engine

arrived, driver only, and began a reverse lay to a hydrant. A rescue engine arrived, driver only as well,
and an engine from a neighboring city staffed it with fduefighters. The inside crew dug themselves

out and checked for injuries. The inside crew had not taken a portable radio with them. Upon exiting the
structure, the assisting engine crew entered and searched the residence with an allTbleahild was

then accounted for outsideThe situation was investigated by the fire marshal and overhaul was
completed.



The injured firefighter reported the incident to his supervisor who had him evaluated at the local ER.
Luckily there were muscular injuries only, v days off work and 1 week light duty.

Report#08384

Engines [2], [1] and Truck [1] were dispatched to a reported residential structure fire with reported
entrapment.While enroute units were advised that the police department was on scene with

confirmed entrapment. The shift officer then requested that an additional engine be assigned to the
box. Engine [3] was immediately dispatched. Knowing that Engine [1] and Truck [1] would arrive shortly
after Engine [2] the shift officer ordered Engine [2] togeed straight in and attempt a rescue. He then
ordered Engine [1] to lay in and Truck [1] to advance a 1 3/4" line to protect the search crew. Engine
[2]'s crew complied with the order and made entry via the 1st floor front dBespite encountering

high heat and heavy smoke conditionthey made entry to search for the trapped victims. They
advanced up the stairs to the second floor through fire in the stairwellhe crew, faced with

deteriorating conditions on the second floor, continued the seardthey quickly found two children
obviously deceased and correctly decided to leave the victims and continue the search. Conditions
began to become untenable as they returned to the hallwdjuring these first few moments, the crew
from Truck [1] advanced dry line to the front door. The structure had a front porch with a roof. The
crew from Truck [1] stopped on the porch and completed donning of their SCBA and PPE. They called
for the line to be charged once they were completely equipped. For reasmrgetermined, the line

was not immediately charged but neither firefighter was willing to leave the line to return to the engine
to get it charged.

During this time, the fire flashed over as the crew from Engine [2] proceeded down the second floor

hall to the windows that they had observed prior to entering the structur@s Engine [2] bailed out of

the front window they were followed by fire, causing damage to their PPE that required one set to be
retired from service. The crew from Truck [1] continued to wait for water on the porch while heavy fire
vented out of the front door. They remained in place even though their PPE received significant thermal
damage. Water was eventually supplied to the line and Truck pdrakd into the structure making

good progressThe incident went to a 2nd alarm and resulted in the death of three civilians.



DO NOT Risk Your Life for Lives or Property ThanGaBe Saved.

Objective:To prevent firefighters from engaging in higsk search and rescue and firefighting
operations which may harm them when fire conditions prevent occupant survivaigndicant or total
destruction ofthe buildingis inevitable.

Narrative

Our goabks firefighterss to save liveButthe incident commandemust recognize that we cannot

always save a liféf conditions indicate no occupant can survetgrent and projected fire conditions in
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controlled.

The firefightemustalsorecognize that we cannot always save a buildiffgpse that are loggenerally
arerebuilt after the fire. Ndire attack orbuilding is worth the life of a firefighteKet, there are

numerous NIOSH firefighter fatalitgports citing cases where firefighters were killed while operating in
buildings where fire conditions would be clearly defined as defensive fires. Where such conditions exist,
a defensive strategy must be seriously considered by the incident commander atitset of

firefighting operations. If interior operations are already underway firefighters must be immediately
withdrawn and operate from a safe exterior positiompkopriate large calibeinose streams or

monitorsfrom exterior positions should be engyed toobtainfire control. The action plan should be to
protect firefighters.Hrefighters should not extend ridkr what is already lost

Buildings that are lost are often well involved with fire or fire in sections of the building advancing
rapidlyto take the building. In these casesde caliber hoselines or apparatus mounted monitor
streams should be considered to achieve a rapid and safe knockdown of the fire before extending
interior operations and search and rescue.

Firefighters must understal that the structural integrity of a well involved building will be
compromised. Thee fire condition®at away at the buildings structurahdcan exposé the firefighter
to the risk of rooffloor, or total buildingcollapseduring later interior operatins or overhaul. Structural
integrity must be reassessed beforeerassessd.

The Boston Globe newspaper, in 2005, examined federal investigation reports of 52 fires that killed 80
firefighters between 1997 and 2004. In only 14 of those 52 incidgatshere even a suspicion of

trapped occupantsin only 6 of those 52 incidents were people in the building at the time of the fire
departments arrival and, once again, not one of those 52 fires resulted in a civilian fatality.

What this research suggestditgfighters are dying in large numbers at fires where there are NO
OCCUPANBVICTIMSwvere inthe building Inorder to increase firefighter survival, firefighters must
seriously evaluate lnetherany occupants are actually in the building and thorougbkbkeas their

survival profile.
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flashover in just 3 minutes and 40 secondlklis rapid flashover time for the modern home reflects
G2RI&Qa @& ¢gnbdeétics ard plgsiics Buchirapid flashovers quickly reduce the survival
profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secont@ikls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The firefighter should also understand and be on alert while operating at wind driven fined .\l

create substantial and rapid fire development and intensity. Any wind over 10 mph begins to have
increasingly dangerous affects by dramatically increasing the intensity of fire conditions in a building and
rapidly increasing risk to any firefiglmgedownwind while in a building. The higher the wind speed the

more intense the fire conditions. Once downwind windows fail or doors are opened, wind will rapidly
push the fire onto firefighters almost instantly and minimizing survival time.

A smaller eample of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch famirunning horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
GFradrO1Ay3a FANB FNRBY (KS dzyodz2NYySR &aARSé FyR Fddal O

Abandoned and dilapidated buildings are a particular risk to firefighaind experience has shown there
is little likelihood that there are any occupants in the buildi@gould there be any active and growing
fire in such a building which cannot memediatelycontrolled then a defensive strategy must be
seriously considered at the outset.

Firefighters should also be on alert for possible lightwedgginstruction and early collapse potential
for both the roof and floors, particularly over a basement fire. eimdriters Laboratory test determined
some lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

Bottom line:If fire conditions prevenan occupantfrom surviving a rescue evenor the fire has, or will,
destroy the buildingthe action plan should protect firefighters.

Teaching Points

NO GOIf fire conditions prevent occupant survivabilgfany rescue event




NO GOlf the fire has, or will, destroy the building.

1 All firefighters musrecognize that we cannot always save a life.
91 Allfirefighters must recognize that we cannot always sakaitding

1 The Boston Globe newspaper, in 2005, examined federal investigation reports of 52 fires
that killed 80 firefighters between 1997 an@@. In only 14 of those 52 incidemtas
there even a suspicion of trapped occupahtonly 6 of those 52 incidents were people
in the building at the time of the fire departments arrival and, once again, not one of
those 52 fires resulted in a civilifatality.

1 What this research suggests is firefighters are dying in large numbers at fires where
there are NO OCCUPANTS/VICTIMS were in the building. In order to increase firefighter
survival, firefighters must seriously evaluate whether any occupagsctually in the
building and thoroughly assess their survival profile.

1 Where both are lost, all that remains is to knock down and extinguish the fire in a safe
manner. Buildings that are lost nearly always arédudt.

1 NIOSH firefighter fatality irestigation reports regularly cite incidents where firefighters
died where no occupants were in the building or fire conditions did not allow occupant
survivability. The only living Human Beings in the building were firefighters.

9 No building or firattack is worth the life of a firefighter.

1 Where conditions indicate no chance for occupant survival, or the building is lost to a
well involved fire, firefighters should not extend risk. The action plan should be to protect
firefightersand defensive opations must be seriously considered.

1 Large calibehoselines oapparatus mounted monitor streams should be considered to
achieve a rapid and safe knockdown of the fire before extending interior operations and
search and rescue.

9 Firefighters must undetand that the structural integrity of a well involved building will
be compromised. Risk must be thoroughly assessed beferame

1 The firefighter should understand fire eats away at the buildings structural integrity and
interior overhaul operationsan exposeé the firefighter to the risk of roof or floor collapse
or other structural collapse. Ressess the risk.



1 Defensive exterior operations would be appropriate with large caliber hose streams from
the outset to gain fire control.
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(contents of plastics and syntheticg)n create a flashover in just 3 minutes and 40
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¢ syntheticsand plastics. Such rapid flashovers quickly reduce the survival profile of any
trapped victims as well as increasing risk to firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

1 Abandoned and dilapidated buildings are a particular risk to firefighters and experience
has shown thee is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.

1 Beware of lightweight construction and early collapse poteitfal both the roof and
floors, particularly over a basement fire. Underwriters Laboratory test determined some
lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

1 Beware of wind driven fires as they can almost intlyecreate an intense fire once a
upwind window fails or a door is opened that can easily roll over firefighters. Where high
wings exist, the safest approach is fire crews attack the fire from the upwind side.

9 This Rule does not suggest that no actionaben (including search and rescue). Rather,
a more cautious approach must be taken.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which fire fighters engaged in high risk operationsséuctures with minimal

value and conditions indicated that occupant survival was unlikathyd the building could not

be saved including:

Restaurant Fire Claims the Life of Two Career Fire Figlgt@iesxas McDonalds Restaurant
http://www.cdc.gov/nicsh/fire/reports/face200013.html

February 14, 2000, a 44earold male and a 3@earold female, both career fire fighters, died in a
restaurant fire. At 0430 hours, Central Dispatch received a call from a civilian who reported that fire was



emitting through the roof of the restaurant. Medic 73 was first to arrive on the scene, followed by
Engine 76 (Captain, Fire Apparatus Operator (FAO), and two fire fighters (Victim #1 and Vidiipo#2).
arrival, dispatch was notified by the two companig¢kat there was visible fire emitting through the

roof. The Captain on Engine 76 radioed dispatch reporting that he and his crew were going to complete
a 'fast attack' (enter the structure with a 13fich hoseline and knock down the fire with the water from
their engine). Approximately 2 minutes later, Ladder 76 (Captain, FAO, and one fire fighter) arrived on
the scene and the Captain assumed Incident Command (IC). After making forcible entry, the victims
entered with a 134nch hoseline as their Captain hied donning his gear. Shortly after, the Captain
entered the structure, met up with his crew, and then exited the structure to assist with the
advancement of their hoseline. Engine 73 (Captain, FAO, and two fire fighters) arrived on the scene and
one firefighter entered the structure with a 13ach hoseline. He stretched the hoseline past the front
counter and around a wall in the dining area. The Captain from Engine 76 reentered the structure and
followed a hoseline, which he believed the victims were After meeting up with a fire fighter on the

end of the line, the Captain exited and reentered the structure a second time. As he followed the line,
debris began to fall and there was visible fire throughout the middle section of the kitchen soon after,
District 10 (District Chief) arrived, completed a sig@, and assumed command. Due to the heavy fire

he observed, he requested all companies convert to a defensive attack and evacuate the structure. At
this point the middle roof section (over the kitchergf the building had collapsed. An interior

evacuation took place, and neither of the victims exite@ihe IC sent several fire fighters inside to

search for the victims. The fire fighters located and removed Victim #1 at 0530 hours. He was then
transportedto a local hospital where he was pronounced dead. The fire fighters located Victim #2 at
0713 hours, and she was pronounced dead at the scene. The scene was then turned over to the City Fire
and Arson Bureau, which declared the incident to be a crime sdee¢o arson.

Structure Fire Claims the Lives of Three Career Fire Fighters and Three Chilonen

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold $ift Commander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckand-rescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispath was notified of a structure fire with three children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Vidtirasg®nded to the scene.

Aerial Truck 2 approaching the scereporting via radio that white to dark brown smoke was showing
from the residence, and requested six additional fire fighteré/hen Aerial Truck 2 arrived on the

scene at 0830 hour3ruck2 witnessed a woman and child trapped on the porch roof, and they were
informed that three children were trapped inside the houdéctim #1 proceeded into the house to
perform a searckandrescue operation. Engine 3 arrived on the scene shortly afterftatlieutenant
connected a supply line to the hydrant as Victim #3 pulled the Engine into position. The Lieutenant and
Victim #3 stretched a-hch supply line and connected it to Aerial Truck 2. At approximately 0831 hours,
the Chief and Fire Fighter #trived on the scene, and the Chief assumed Incident Command (IC). At
this time, oneof the victims removed the first of the three children from the structure, handed the child
to a police reserve officer near the front entrance of the structaeq retuned to the structure to

continue search andescue operationsAt this time one of the victims removed a second child. The IC
grabbed the child and began cardiopulmonary resuscitation (CRR)to limited personnel on the
fireground, the IC directed aofice officer on the scene to transport him and the child to the hospital.
After donning her geafire Fighter #1 approached the front door and noticed that the-iriéh


http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

handline (previously stretched) had been burned through and water was fflesving. It is believed

that the three victims were hit with a thermal blast of heat before the handline burned throudgrhe

three victims failed to exit as 12 additional fire fighters arrived on the scene began fire suppression and
searchandrescue operations. Mim #2 was located, removed, and transported to a nearby hospital,
where he was pronounced dead. Victim #1 and Victim #3 were later found and pronounced dead on the
scene.

NOTE: All three children died in this fire
Career Fire Fighter Injured during Rid Fire Progression in an Abandoned Structure Dies Six Days

Later¢ Georgia
http://www.cdc.gov/niosh/fire/pdfs/face200702.pdf

On November 23, 2006, a-3@arold male career fire fighter (#victim) was seriously injured
during a fire in a single stogbandonedduplex house The victim was working the interior of the
structure fire with other crew members for less than a minute when they wearglered to evacuate
the structure because oéxtreme conditions.At about the same time a flashover or flameover
occurred; the victim became disoriented and was unable to exit the burning structditee victim was
rescued approximately 4 minutes later and transported via ambulance to a metropaiitaméa center
wherehe remained in critical condition for several days in the burn unit before succumbing to his
injuries on November 29, 2006.

Key contributing factors identified in this investigation includeratial size up not being conducted, a
failure to recognize the signs of an impending flashover/flameover as fire fighters entered the
structure, inadequate communication on the fire ground and the possibility that ventilation induced the
rapid fire progression. NIOSH investigators concluded] o minimize the risk of similar occurrences,

fire departments should:

Career Battalion Chief and Career Master Fire Fighter Die and Twhimtg Career Fire Fighters are
Injured during a Five Alarm Church Fgéennsylvania

http://www.cdc.gov/niosh/fire/pdfs/face200417.pdf

On March 13, 2004, a 5&arold male career Battalion Chief (Victim #1) and gy&arold male career
master fire fighter (Victim #2) were fatally injured duringtrustural collapse at a church fire. Victim #1
was acting as the Incident Safety Officer and Victinv&2 performing overhaulextinguishing

remaining hot spots inside the church vestibule when the bell tower collapsed on them and numerous
other fire fighters. Twentythree fire fighters were injured during the collapse were transported to area
hospitals. A back draft occurred dar in the incident that injured an additional six fire fighters. The
collapse victims were extricated from the church vestibule several hours after the collapse. The victims
were pronounced dead at the scene.

NEAR MISS REPORTS
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Report #06444

I was asgined the position of Safety Officesn a one and a half story, single family, lightweight wood
frame structure. The first arriving units found a working fire in the attic that was in the process of
venting through the roof on the C/D corner. Command assighree crews the job of attacking the

fire, but warned them about the possibility of a collapse hazard in that area. The crews made entry and
found that there was no fire or smoke inside the structure and visibility was excellent. The attack crews
made their way toward the seat of the fire and began to pull ceiling and hit the fire with an inch and
three-quarter line.

As | made my way to the C side of the structlingas able to see through a large window into the
house and saw that the attack crews wedirectly under a section of the roof that was severely
damaged by fire and in danger of collapsinthe roof was comprised of 2X4 trusses and wafer bdard.
immediately notified command and advised that we pull all crews out.

As the attack crews werenaking their way toward the door, they reported that a collapse had
occurred. Most of the personnel were caught in a hallway that, though devoid of smoke, suddenly
became engulfed in fire. Several members were knocked to the ground, but everyone madesidau

A PAR report was initiated by command to make sure all personnel were accountéavias.then
discovered that two firefighters had received burns to the back of the neck and eahese two were
transported immediately to the ER. Both firefighdewere wearing full protective equipment including
Nomex hoods. One firefighter reported that he had been struck with enough force to dislodge his
facemask and hood. At the ER, it was determined that both individuals had received second degree
burns.

Repat#08-150

As a rescue company, we responded to a structure fire reported to be a working fire. Our departmental
policy dictates that a crew of four will divide into two teams. | was th&d&m supervisor and had the
responsibility of covering the floor above thesfifor search/rescue, ventilation, and fire extension.

Upon our arrival we found & % story split level detached home with about 40% involvemémat
included quadrant A of the upper level and quadrants A and B of the lower level. We were the third
piece to arrive on the scene after a ladder and engine.

As we approached the Alpha side of the building | noticed a hose line going into the lower level that was
charged. There was evidence (visible steam) from the outside that water was in fact beied &ppli

the fire on the lower level. | saw members from the ladder company at the bottom of the stairs, thus
steering my decision to go up.

My team member and | entered the building and proceeded to the upper floor in the area of the
origin of the fire andbegan our searchWe went straight at the top of the stairs through a kitchen and
then left into the dining room. My team member and | had good face to face communication while
proceeding through these areas.

Once | made it to the outside wall (B sidé}tee dining area | could hear the fire towards the front of
the house. My partner and | began to turn around in an effort to move back through the path we came



to search the Charlie and Delta quadrantbien a loud rumble occurred and | was dropped to the

floor. The ceiling had collapsed due to heavy fire in the cockloft area that we were unaware of. The
collapse brought a heavy fire load down when it occurred and there was fire all arouiyélled for my
partner and he responded. The collapse had agfusdparated us, knocking him into a clear area. He
was ok, advising he could make it out via the interior stairs. Once | got my bearing, | noticed a window
and began to move the debris quickly as to make a rapid egress because the flames were intensifying

As | began to make an unassisted egress from the upper floor window, the ladder truck driver ran up to
the window with a ladder and placed just below the sill of the window. This ladder placement was a
mere coincidence for | had not transmitted anjommation related to the collapse via the radio at this
point. | made my way down the provided ladder notified the IC of the occurrence and recommended the
evacuation of the building.



ExtendLIMITELRIisk to Protect SAVABLE Property.

Objective:To causdirefighters to limit risk exposure to a reasonable, cautious and conservative level
when trying to save a building.

z A
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LIMITEDthe point, edge, or line beyond Wwich something cannot or may not procee@.onfined or
restricted within certain limits.

Narrative

Limited isdefinedagd § KS LR AYy (G SR3IST 2N fAyS 06Se@2yR 6KAOK &:
O2y TAYSR 2NJ NB A&l NRIOdtHeRvads thér&id a/limi© & NB, beyofid vihikhvite i a ¢ @
incident commander may not allow firefighters to be exposed to unsafe fire condificabuildingcan

be savedlimited risk and carefly calculated operations should anployed and operations must be

continuously monitored to ensure firefighter safety
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conditions worsen and become unsafe during interior operations, other safe approaches must

immediately be considered, or crews must be withdrawn from the building in a timely fashion and

defensive exterior operations employed. Most buildings lost to fire are rebuilt.

Wherethe building is deemed savable attdoéiselines must be of proper size amdmber to achieve
fire control. There should be adequate staffing to conduct operatigishoselines entering or
approaching a burning building or compartment must be charged and operating with the correct
pressuresThere must be a secure water supply.some cases it would be appropriate to use large
caliberhoselines, or apparatus mountedonitor devicesoperating from the exteriotto quickly knock
down fire before crews enter a building.

Interior firefighting operations must be fully supportedth adequate resources on scerEherisk must
be closely and continually assesskding interior operationsA fire that cannot be controlled quickly

will continue to eat away at the buildings structural integrity, weakeninthits,increasing risk.ack of

control will allow the fire to spread and conditions to deteriorate and increase in intensity.

Recent research by Underwriters Laboratories determined that a firevindern homecan create a
flashover in just 3 minutes and 40 secondhkls rapidlashover time for the modern home reflects
2RI &Qa (& ¢syndetits atdiplysticS. Buck rapid flashovers quickly reduce the survival
profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in manpesiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secondlbls DOES NOT
allow much of a survival period for the firefighter to exit a building.



The firefighter shoul@lso understand and be on alert while operating at wind driven fires. Wind will
create substantial and rapid fire development and intensity. Any wind over 10 mph begins to have
increasingly dangerous affects by dramatically increasing the intensity ebfiditions in a building and
rapidly increasing risk to any firefighters downwind while in a building. The higher the wind speed the
more intense the fire conditions. Once downwind windows fail or doors are opened, wind will rapidly
push the fire onto fiefighters almost instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exigtesfiae
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to a nuln greater blow torch affect than created by positive pressure
ventilation.

Beware of lightweight construction and early collapse potertifalr both the roof and floors,
particularly over a basement fire. Underwriters Laboratory test determined somisvigjght
unprotected truss system can collapse as early as 6.5 minutes after flame impingeamhtvithout
warning.

Abandoned and dilapidated buildings are a particular risk to firefighters and experience has shown there
is little likelihood of containingny occupants. Where the fire cannot be quickly controlled, serious
consideration should be given to a defensive strategy.

Bottom line; No building is worth the life of a firefighter. Risk must be closely and continuously assessed
during interioroperations.

Teaching Points

9 This rule implies that the building, or part of it, has been determined savable following a
thorough size up and risk assessment.

1 The firefighter musalsorecognize that we cannot always save a building. Those that
are lostare generally rebuilt after the fire.

1 Nofire attack orbuilding is worth the life of a firefighter. If it can be saJedit
firefighter risk to carefully calculated operations.

9 Large caliber hose lines provide improved fire control and safetiydbghters. In some
cases it would be appropriate to use large caliber apparatus mounted monitor devices to
quickly knock down fire before crews enter a building



Where hoselines are used for attack, they must be of proper size and number to achieve
fire control. All hoselines entering or approaching a burning building or compartment
must be charged and operating with the correct pressures.

Firefighting operations must be fully supported with adequate resources on scene and

risk must be closely and camtially assessed. Fire conditions must be constantly

monitored.
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water supply, AND adequate numbers of firefighters.

A fire that cannot be controlled quickly will conté to eat away at the buildings
structural integrity, veakening it and increasing risk. Continue tassess.

Recent research by Underwriters Laboratories determined that a fire in a modern home
(contents of plastics and syntheticg)n create a flash@yr in just 3 minutes and 40
4S02yR&H ¢KAA& NIYLAR FflakKz2@SNJ GAYS FT2NJ (KS
¢ synthetics and plastics. Such rapid flashovers quickly reduce the survival profile of any
trapped victims as well as increasing riskiteffghters.

The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for thglitefto exit a

building.

If conditions deteriorate and become unsafe, crews must be rapidly withdrawn to a safe
area and defensive operations implemented.

The risk to firefighters also continues after fire control. All buildings will be structurally
compromised to some degree by the fire and a collapse potential will exist during
overhaul. The atmosphere will by toxic for some time.

Beware of wind driven fires as they can almost instantly create an intense fire once a
upwind window fails or a door @pened that can easily roll over firefighters. Where high
wings exist, the safest approach is fire crews attack the fire from the upwind side.

Beware of lightweight construction and early collapse poteiatfal both the roof and
floors, particularly ogr a basement fire. Underwriters Laboratory test determined some
lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.



1 Abandoned and dilapidated buildings are a particular risk to firédighand experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in whicHirefighters engaged in high risk operations at structures of minimal

value and where fire conditions indicated the building could not be sdas a contributing

factor to fire fighter LODDs including:

Volunteer Deputy Fire Chief Dies after Falling Through Floor Hole in Residential Structure during Fire
Attackt Indiana.

http://www.cdc.gov/niosh/fire/reports/face200624.html

On June 25, 2006, a -34arold male volunteer Deputy Fire Chief died after falling through a hole in the
1% floor of a residential structure during a basement fire attabke floor system in the ¥ear-old

3,200 f€house contained engineered woodeRlbists covered with plywood sheetingThe basement

was mostly unfinished and thelbists were exposed from the bottonhittle smoke and no fire was

visible when fire fighters initially entered the housleut conditions rapidly deteriorated.The victim

was working by himself, operating a 1 % inch hand line just inside the front entsahes,he fell into

the basement! G G SYLIia 6SNBE YIRS G2 NBFOK GKS QGAOGAY GAl
debris in the basement, fire/smoke conditions, and the angle of the failed floor all disrupted attempts to
reach the victim. Approximately 21 minutes elapsed from the time of the initial 911 call reporting the
fire until the victim was located. The fiogiginated in the basement and theJbists were almost totally
consumed in the area where the floor collapse occurred.

Career Engineer Dies and Fire Fighter Injured After Falling Through Floor While Conducting a Primary
Search at a Residential StructuFérec Wisconsin.

http://www.cdc.gov/niosh/fire/reports/face200626.html

On August 13, 2006 a B®arold male career Engineer (victim) died and his partner was injured after
falling through the floor at a residential structure fir@he5,600 ffwas constructed in 1999 and the first
floor contained a heated flooring system consisting of a hot water piping system encased in lightweight
concrete which was supported bggineered wood-bists and trussesAnengine company was
conducting a fast attack on a suspected basement fimdile a ladder company conducted horizontal
ventilation. The victim and his partner were assigned to conduct a primary search on the ground floor.
Smoke madevisibility difficult but little heat was detectedas the victim and his partner proceeded to
conduct a left hand searchilhey sounded the ceramic tile floor and took one crawling step while on
their knees. They heard a large crack just before the flogave way sending them into the fire

burning in the unfinished basementThe victim fell into the room of origin while his partner fell on the
other side of a basement door into a hallway. The partner was able to eventually crawl out of a
basement window.The victim was recovered the next day. The floor collapsed approximately 8
minutes after the first crews arrived on scene.


http://www.cdc.gov/niosh/fire/reports/face200624.html
http://www.cdc.gov/niosh/fire/reports/face200626.html

SPECIAL NOTHje above two cases involved large square footage residential building that would be
considered commerci@ dzA f RAy 3a Ay a2YS O2YYdzyAdASaod LGQA AYLE
the building and conditions

Volunteer Fire Fighter Dies After Falling Through Floor Supported by Engineered W @&ksams at
Residential Structure Fire Tennessee.

http://www.cdc.gov/niosh/fire/reports/face200707.html

On January 26, 2007, a-2darold male volunteer fire fightedied at a residential structure fire after

falling through the ground fbor that was supported by engineered wooebeamsp ¢ KS @A Ol AYQa (
had advanced a hand line approximately 20 feet into the structure with-near visibility. They

requested ventilation and a thermal imaging camera (TIC) in an attempt to locate andwgsti the

fire. Thevictim exited the structure to retrieve the TIC, antien he returned the floor was spongy as

conditions worsened which forced the crew to exithe victim requested the nozzle and proceeded
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while he stood in the doorwayWithout warning, the floor collapsed sending the victim into the

basement.Crews attempted to rescue the victim from the fully involved basement, but a subsequent

collapseof the main floor ceased any rescue attempts. The victim was recovered later that morning.

Partial Roof Collapse in Commercial Structure Fire Claims the Lives of Two Career Fire Eighters
Tennessee.

http://www.cdc.gov/niosh/fire/reports/face200318.html

On June 15, 2003, a-3@arold male career Lieutenant (Victim #1) and ay8@arold male career fire
fighter (Victim #2@ied while trying to exit a commercial structure following a partial collapse of the
roof which was supported by lightweight metal trusses (bar joist3he victims were part of the initial
entry crew searching for the fire and possible entrapment of the store mand&mth victims were in

the back of the store operating a handline on the fire that was rolling overhead above a suspended
ceiling. A truck company was pulling ceiling tiles searching for fire extension when a possible
backdraft explosion occurred in theoid space above the ceiling tiles. Victim #1 called for everyone to
back out due to the intense heat, just as the roof system at the rear of the structure began to fail,
sending debris down on top of the fire fightersVictim #1 and Victim #2 became segtd from the
other fire fighters and were unable to escape. Crews were able to remove Victim #2 within minutes and
transported him to a local hospital where he succumbed to his injuries the following day. Soon after
Victim #2 was removed, the rear of tiheilding collapsed preventing further rescue efforts until the fire
was brought under control. Victim #1 was recovered approximately 1 %2 hours later.

SPECIAL NOTE: Underwriters Laboratories, with funding from the Department of Homeland
Security, has developed an dime course for fire professionalsad { G NHzO (G dzNJ f  { G F 6 A f
9YIAAYSSNBR [dzZYoSNIJ Ay CANB / Bug/Rviwiludivessity.us:/ O Af | 6
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NEAR MISS REPORTS

Report #09522

My lieutenant and | made entry into a onstory home of a reported basement fireWe utilized a left
hand search as a tactic to locate the basement. For an attack line, we pulled a charged, 200foot, pre
connect. After making it to the bottom of the stairs, we heard the fire in the direction of the A/B corner
which was the corner whad entered the building on the ground floor. There was an insufficient
amount of hose to make a direct attack on the fire at this time. My lieutenant attempted to notify
command to get us more hose, but was unable to transmit due to increased radio.tidifk fire in the
basement was indicating an impending flashover, and we realized it was time to get G

immediately began to retreat from the basement along with the baplcrew. After ascending the

stairs, we headed towards the A/B corner ofetlground floor to exit the buildingl was following my
lieutenant and we noticed the floor felt incredibly spongy. As | pushed off with my right leg, | fell
through the floor up to my groin.| was able to remove my leg but was met with fire, pushingftbe

hole that my foot had just made. | sprayed water from our attack line for about 5 seconds to try to
knock the fire down and give the baak crew a few more seconds to get over the weakened floor and
out of the house. Unfortunately, the water had effect on the fire as it was well into the fréirning
stage. The backup crew was cuff and had to look for a secondary egress point. After | exited the
building, | immediately notified command that the floor was compromise@ommand cleared allnits
from the interior and we began a defensive attack on the building. TheuUgackew exited the building
through a plate glass window on thesfde of the building, one of the members received a cut to the
hand.

Report #09578

Crews had been operatmfor 2 hours, at a structure fire, in a large manufacturing facility. We were
operating in a defensive mode and had been since arriwy crew was located about fifty feet away

from the building on a hill above the building. We were operatingvai? Httack line and having little

effect on the fire. The roof and walls were intact in that area of the building. This task was assigned to us
by the deputy chief of operations on behalf of command.

| was summoned to meet fage-face with the battalion chiefThe battalion chief was accompanied by
anacting battalion chief and he directed me to move my crew and line closer to the building. He also
directed metoopen2doory (B3 R&EE 2F GKS o0dzAft RAYy3IAI a2 ¢S O2dAf
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narrowly missing one crew member who was in the doorway. Crew members that were standing

farther back were hit by the brickd.reported to command that allgrsonnel were okayCommand

was completely unaware that any crew was operating in the collapse zone and had not given any

order to open any doors The battalion chief that gave the order was not in command and was not

assigned as a sector officer. Hall@een conducting his own 360 of the building when he gave the

order.

The post incident critique determined that there had been a collapse zone established by command, but
was not marked in accordance with department operating guidelines. Several creg®perating in



the collapse zone including mine, but we were unaware a collapse zone had been established since it
had not been communicated via radio.



ExtendVigilant and MeasuredRisk to Protect and Rescue SAVABLE Lives.

Objective:To cause firefighters to manage search and rescue and supporting firefighting operations
in a calculated, controlled and safe mannghile remaining alert to changing conditigréuring high
risk primary search and rescue operations where logsbe saved.

NO GOIf you do not have the mpurces to conduct a safe search and rescue or firefighting operations.

VIGILANTORN the alert; watchful. (for changing fire conditions)

MEASURERCareful; restrained. Calculated; deliberate.

Narrative

The ley words arevigilantandmeasure® + A 3Af I yi A& RSFTAYSRDutng a2y GKS
search and rescue operations crews must remain alechinging fire conditionthat may increase risk
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applications of which must be considered in strategy and tactics during a search and rescue event by

both the firefighter and the incident commander.

Being alert and watchful means continually assessingdinglitions throughout the rescue event and is
GeLAOrftte NBFSNNBR (2 a YFIAYOGFIAYyAy3d daarddd GAz2yl f
improving. It also means monitoring the radio for reports of conditions occurring elsewhere on the

fireground. Worsening conditions observed from the exterior or elsewhere on the fireground can quickly
increase the risk to firefighters involved in search operations.

Our goabs firefighterss to save livesThe fire service has a long history of aggressaech and rescue
operations as an initial priority of first arriving fire companies. History (and firefighter fatalities) also
reflects that frefighters are exposed to the greatest rizkinjury and deattduring primary search and
rescue operationsThedecision to sarchmustbe based on th@otential to save livesA safeand
appropriateaction plan canot be accurately developed until wigst determine ifanyoccupans are
trapped andcan survive the fire conditiorduring the entirerescue evenfthe time to find AND then
remove then). If survival igletermine to bepossiblefor the entire extraction period a search and rescue
operation may be deemed appropriate

Search and rescue and the removal of the victim takes time. Fire conditions are alwegt a
deteriorating,most often at the outsetthus increasing risituring the initial phases of operations

Firefighters must be constantly aware of changing conditions and balance the risks. Changing conditions
may require the search to be abandoned e tmiddle of the searchnd crews withdrawn

Research conducted by the Phoenix and Seattle Fire Departments regarding search and rescue of
downed firefighters determined that it took an averageldf1? firefighters and an average 821
minutestocomtJt SG S (KS NB&OdzS yR GSEGNI OGAzyé FTNRY (KS



downed firefighter in large buildings, it does reflect the realibéshe time and resources needed
searchJocate, andthen remove the (civilian) victim from the buitty. And, it likely will take more than
a two-firefighter team to complete.

Where it is believed lives can be saved, firefighters may tend to push the safety envelop. Risk may be
justified, lut must be closely monitorednd controlledto a safelevel Iffire conditionscreatetoo high
of arisk, firefighters should be withdrawio a safe locatiobeforethey can be harmed.

Rescue operations muatsobe fully supported with adequate resources and risk must be closely and
continually assessed.risources are inadequate to maintain firefighter safety during search and
firefighting operations, other safeapproacheshould be consideredr defensive operations
implemented Large caliber hose lines provide improved fire control and safety forgiirtefis. In some
cases it would be appropriate to use large caliber monitor devices to quickly knock down fire before
crews enter a buildingp conduct search and rescue operations

Where hoselines are used for attack, they must be of proper size and numpsestect the search
effort andachieve fire control. All hoselines entering or approaching a burning building or compartment
must be charged and operating with the correct pressufdgre must be a secure water supply.

Recent research by Underwriteraboratories determined that a fire inmodern homecan create a
flashover in just 3 minutes and 40 secondhkls rapid flashover time for the modern home reflects
G2RI&Qa & ¢dynthetits atddlysticS. Buckrapid flashovers quickly redecsutvival
profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less thd) secondsThis DOES NOT
allow much of a survival period for the firefighter to exit a building.

The firefighter should also understand and be on alert while operating at wind driven fires. Wind will
create substantial and rapid fire development and irg&y. Any wind over 10 mph begins to have
increasingly dangerous affects by dramatically increasing the intensity of fire conditions in a building and
rapidly increasing risk to any firefighters downwind while in a building. The higher the wind speed the
more intense the fire conditions. Once downwind windows fail or doors are opened, wind will rapidly
push the fire onto firefighters almost instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressurelagati. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefiditer is entering is downwind from the fire and a significant wind enters the building that
hallway the firefighters are in will be subject to a much greater blow torch affect than created by
positive pressure ventilation.

Where wind conditions exists fiighters the incident commander may need to alter the old rule of
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Crews must consider the possibildflightweight construction and early collapse potential.
Underwriters Lboratory test determined some lightweight unprotected truss can collapse in 6.5
minutes after flame impingemeng and without warningln some situations, collapse could occur as
firefighters are arriving on scene and starting operations.

Abandoned and dilpidated buildings are a particular risk to firefighters and experience has shown there
is little likelihood of containing any occupants. Where the fire cannot be quickly controlled, serious
consideration should be given to a defensive strategy.

Bottom lire; During search efforts, both the firefighter and incident commander must maintain
aAlbdz- A2yl ol NBySaa 2F OKIFIyaAyd FTANBS O2yRAUGAZ2Y A
fireground to ensure safe search operations.

Teaching Points

1 Our goais to save lives. Where the survival profile indicates lives may be saved, risk may
be justified¢ BUT, search and rescue operations should be applied in a very calculated
manner while being alert and watchful for changing conditions that may put firtefig
at risk.

1 Rescue operations must be fully supported with adequate resources and risk must be
Ot2aSfte |yR O2yltAydzatfte FraaSaaSRe® a! RSIjdz &8
size of attack hoselines, a secure water supply, AND adequate nunfifieefighters.

1 Firefighters and company officers must recognize that search and rescue is maost often
conducted where conditions are deteriorating, and before hoseline crews can obtain fire
control.

1 Firefighters and company officers, by nature of thark, are exposed to the greatest
risk during search and rescue operations. These operations often occur prior to fire
control and frequently during deteriorating conditions.

1 Recentresearch by Underwriters Laboratories determined that a fire in a noalem
can create a flashover in just 3 minutes and 40 seconds! This rapid flashover time for the
Y2RSNY K2YS NBTFf SOl asynihetiBslatdPlastios. Such répidf O2y (i Sy
flashovers quickly reduce the survival profile of any trapped victimslhasiacreasing
risk to firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10



secondsThis DOES NOT allow much of aisaf period for the firefighter to exit a
building.

Where it is believed lives can be saved, firefighters may tend to push the safety envelop.
The risk may be justifietbut must be closely monitoreshd controlled in a safe manner.

If deteriorating condions present too high of risk, search and rescue operations should
be terminated andirefighters should be withdraw

If resources are inadequate to maintain firefighter safety during search and firefighting
operations, consider other safe approachegmglement defensive operations.

Large caliber hose lines provide improved fire control and safety for firefighters. In some
cases it would be appropriate to use large calidggparatus mountednonitor devices to
quickly knock down fire before crews enter a building to conduct search and rescue
operations.

Where hoselines are used for attack, they must be of proper size and number to achieve
fire control. All hoselines entering or approachinguaning building or compartment
must be charged and operating with the correct pressurbere must be a secure water

supply.

Search and rescue and tagtractionof the victim takes time and resourc&ste

conditions are almost always deterioratingtive early stages of the search, thus
increasing risk. Firefighters must be constantly aware of changing conditions and
balance the risks. Changing conditions may require the search to be abandoned in the
middle of the search.

Researcltonductedoy thePhoenix and Seattle fire departmeimsbuildings of
approximately 5,000 square fedétermined that an average of £12 membersvere
requiredto rescue a downed firefighter. Additionally, it took an average €219
minutes to complete a rescaad extrat the victim
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active fire with heat, smoke, debris, and wet floor and slippery conditions search and
rescue can be expected to take longer.

Firefighter rescue ialsorisky. Research by the Phoenix Fire Department founcbtieat
in five rescuergended to get disoriented and got in trouble durgithulatedRIT
operations.This could be life threatening to a lost RIT member.



1 Beware of wind driven fires as they can altrinstantly create an intense fire once a
downwind window fails or a door is opened that can easily roll over firefighters. Where
high wings exist, the safest approach is fire crews attack the fire from the upwind side.

1 Beware of lightweight constructicend early collapse potentialfor both the roof and
floors, particularlya floorover a basement fire. Underwriters Laboratory test determined
some lightweight unprotected truss system can collapse as early as 6.5 minutes after
flame impingement, and without warning.

1 Abandoned and dilapidated buildings are a particular risk to firefighters and experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be givendefensive strategy.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which primary search and rescue operations may not have been carried out in a
vigilant , measured, calculated, controllednd safe manner, including:

A Career Captain and an Engineer Die While Conducting a Primary Search at a Residential Structure
Fire¢ California
http://www.cdc.gov/niosh/fire/pdfs/face200728.pdf

On July 21, 2007, a 3#arold career captain and a 3/karold engineer (riding in the fire fighter
position) died while conducting a primary search for two trapped civilians at a residential structure f
The two victims were members of the first arriving créelhey made a fast attack and quickly knocked
down the visible fire in the living roomThey requested vertical ventilation, grabbed a thermal imaging
camera, and made rentry without a handlie to search for the two residents known to be inside.
Another crew entered without a handline and began a search for the two residents in the kitchen area.
A positive pressure ventilation fan was set at the front door to increase visibility for the searol.

The second crew found and was removing one of the civilian victims from the kitchen area as rollover
was observed extending from the hallway into the living roontire fighters became concerned for the
air supply of both victims who were stilltine structure. Crews conducted a search for the victims and
found them in a back bedroom where they had been overcome by the rapid fire event.

Career Fire Fighter Dies and Captain is Injured During a Civilian Rescue Attempt at a Residential
Structure Fie ¢ Georgia
http://www.cdc.gov/niosh/fire/reports/face200716.html

On May 28, 2007, a 4lear-old male career fire fighter (the victindjed after becoming

disoriented and falling down @et of stairs while searching for a missing male occupant at a

residential structure fire. A fire captain also received second degree burns resulting ititost

from work. Both the victim and the captain were members of the fies{ponding fast attack

engine company. After becoming disoriented, they were trapped and missing for several minutes before
being found. The fire was reported at approximately 0449 hours. The first arriving fire fighters, including
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the victim, arrived on the scene at 0459 hoarsl were onscene 13 minutes when the first mayday was
called.The male resident also perished in the fire.

NEAR MISS REPORTS

Report#07#789

Responding to a residential structure firey crew was given the assignment of performing a primary
search.Fire attack had already been assigned to another crew. My officer assumed command while my
crew member and | started with our taskhe attack crew encountered heavy fire and heat shortly
inside the front door off to the rightWe started a left hand sealn covering approximately two rooms.

At this point, the attack crew advised command that they had found a hold¢ha floor and command
relayed this information to all units on the scene. Stopping to check with my partner to make sure we
were still togethe, | turned to resume our searcAs soon as | started forward, | found myself falling
about ten feet into the basementThe area in which | fell turned out to be the main area of fire
involvement. My first actions were to collect myself and to get my faeee repositioned properly as it
had dislodged partialhsurrounded by debris and fire, | had to get into a position to facilitate me
communicating on the radioMy crew member stuck an axe handle in the hole for me to feel, which
gave me comfortinkmbA y3 a2YS2yS 4l a 6A0GK YS® L GNASR (2
operating procedures as best | could while trying to maintain calmhesdified command of my unit
identification, what had occurred, and my physical status. Upon command acknowlegigiy

situation, | then operated my PASS device in short bursts to allow crews to locate me as well as me
being able to communicate verbally. The attack crew was at this same hole but in a different location.
It should be noted, the "hole" was about 8' X itPsize. The nozzle man had partially fallen into the hole
but was pulled back by his crew. Being in their position, they were able to knock fire down around me
once they realized | had fallen. Command had advised RIC to go in and assist the dowgbktefiref
another crew entered with a thermal imaging camera. The crew with the camera was able to find my
exact location. With that, an attic ladder was called for and | was able to climb out of the basement. |
was fortunate that | was able to come awayrfrahis incident with some strains, bumps, and bruises.

Report#091081

Brackets [] denote reviewer déentification.

Engine [1] was alerted to a structure fire on [name deleted]. | was riding up as the officer that evening
and upon arrival we found a wodthme residential building with a working fire on the Alpha/Bravo

corner of the structure. | passed on command as a Chief Officer arrived and assumed a fire suppression
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and as | was masking up on the front steps. | laid my gloves just on the inside of the doorway and
when [ finished masking up, | reached for my gloves and they were gone. | did not know that we had
a fully involved basement fire and #nfire had already burned out the main floor my crew was
preparing to enter.Engine [1] then took a defensive mode and extinguished the fire from the exterior.



Go in Together, Stay Together, Come Out Together

Objective:To ensure that firefighters alwagsiter a burning building as a team of two or more
members ando firefighter is allowed to be alors any time while entering, operating in or exiting a
building.

Narrative

NIOSH Firefightdrine of Duty Death (LODD) reports are riddled athlitiesdue to a firefighter
separation from partners or crew members, by a single firefighter freelaridgentering a structure
alone and by a single firefighter leaving his partner or crew to exit alone when he is low on SCBA air

supply.

A critical elementfor firefighter survival is crew integrity. Crew integrity means firefighttay together
as a team of two or more. They must enter a structiogetherand remaintogether at all timeswvhile

in the interior, andall memberscome out togetherNo firefighter shall be allowed to baloneat any
time while in a burning structurd2eriod!

It is an individual responsibility of every firefighter to stay connected with his partner or crew members
at all times Freelancing by any member must $teictly prohibited. Additionally, crews or buddy teams
must never freelance. All firefighters must be operating under the direction of the incident commander,
or divisiorigroup supervisor or their company officer/lead buddy team member at all times.

The ultimate resposibility for crew integrity aneénsuring no members get separated or lost rests with
the company officer or lead buddy team memb&hey must maintainin constant contact withtheir
assigned members by voice, touch or viatmservationwhile in the hazardone.They must ensure
their team stays togethelilf any ofthese elements areot adhered tocrew integrityis lostand
firefighters are placed at great risk.

If a firefighter becomes separated and cannot getomnected with his partner immediately meust

get on the radio and attempt to communicate with his company officer or partner-dbnmection is

not accomplishedfter three radio attempts or reconnection does not take place within one minute a

May Day should be declaréifi conditions are rpidly deteriorating the May Day must be declared

immediately) As part of a May Day declaratiok 6 FANBFAIKGISNI Ydzad ySEG F OGA
alert button (where providedfollowed by manually turimgon the PASS alarm. (NOTE; some

departmentsmay require the emergency button to be activated before declaring a May Day)Q &

critically important that there is ndelayin declaring aMay Dayg a one minute delay can be life

threatening. If the firefighter gets reconnected before a RIT arrivieesiMay Day can be cancellé®ee
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must immediately attempt to lote the member by using his radio or yelling. If contact is not
established after three attempts or within one minute a May Day must be declared immediately.
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use it as an anchor point while operating in the interior of a structbnefighters not utilizing a
hoseline should utilize a rope lifeline, particularly when operating in large square foot buildings.

Crew integrity is also essential oefground accountability. All firefighting operations must be

conducted under a recognized firefighter accountability systArkey component of a recognized

accountability system includestag or passports (with crew names) that are turned in to an

accountability officerat the point of entry The system musalsobe able to identify the location of

assigned crews within a small geographic area of the incident scene. A true accountability system must

have the capabilitpf always knowngwho is in the building and who is not and be able to identify when

a firefighter is delayed or missing. All accountability must be managed at the point of entry in order to
YEAYOGFEAYy O2yiAydz t | o theNdBzar8 20agNQTE; Tagk @agshortd opllectetld 2 dzi

only at the command post cannahaintain awareness & K 2 Q&  offthe #udingaddiis not a
accountabilitya @ a4 SY® oL0iQa 2dad F ftAaG 2F LROGSYGAlLt FlL a4l

Bottom line;if it KS ¥ A NB T h@&KapsriNah&Rsh&ild gedebe allowed teenter a burning
building

Teaching Points
NOGOLF @&2dz R2y Qi KI @S | LI NIYSNE ySOSNI SyiSNI I

1 Line of Duty Death (LODD) reports are riddled with firefighter fatalities due to a
firefighter separation from partners or crenemmbers, by a single firefighter freelancing
alone, and by a single firefighter leaving his partner or crew to exit alone when he is low
on SCBA air supply.

1 Any firefighter operating alone in a structural has lost his/her support system. History
has showrthis to be a killer.

1 A critical element for firefighter survival is crew integrity. Crew integrity means
firefighters go on together, they stay together at all times on the interior,aihtbme
out together Period!

1 Nofirefighter shall be allowed to lzdoneat any time while in a burning structure.
Period!



It is an individual responsibility of every firefighter to stay connected with his partner or
crew members at all times.

Freelancing by any member mustdigdly prohibited Additionally, crews or buddy
teams must never freelance. All firefighters must be operating under the directibn
awarenes®f the incident commander, or division/group superyisotheir company
officer/lead buddy team member at alhies.

It is the responsibility of firefighters to also comply with the fireground accountability
system.

The ultimate responsibility for crew integrity aaasuring no membernsecome
separated or lost rests with the company officer or lead buddy team memb

The company officer or team leader must maintain constant contact with assigned
members by voice, touch or visual senses while in the hazard zone. If these elements are
lost, so is crew integrityand firefighters are placed at great risk.

If a firefighter becomes separated and cannot getosmnected with his partner
immediately he must get on the radio and attempt to communicate with his company
officer or partner. If r&eonnection is not accomplished with three radio attempts er re
connectionis nd established within one minute a May Day should be decl&eagidly
deteriorating conditions may require a May Day to be declared much edtter.
FANBTFAIKGESNI Ydzad ySEG FOGA@FHGS GKS NI RAZ2QaA
turning on the PAS&larm. (NOTE; some departments may require the emergency
button to be activated before declaring a May Day). Do not delay a May Day if fire
conditions are deterioratinga one minute delay with deteriorating conditions can be
life threatening. If the fafighter is able tareconnect before a RIT arrives, the May Day
can be cancelled.
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stay on a line at all times.

Crew integrity is also essential to firegroundagwability. All firefighting operations
must be conducted under a recognized firefighter accountability system.

Key components of a recognized accountability system includes tag or passports (with
crew names) that are turned in to an accountability effigt the point of entryand the
system must be able to identify the location of assigned crews within a small geographic
area of the incident scene. A true accountability system must have the capability to
always know who is in the building and who i$ aied be able to identify when a




firefighter is delayed or missing. All accountability must be managed at the point of

SYGiNE Ay 2NRSNJI G2 YIAyGFrAy O2yldAydzt | g1 NBy
passports collected at the command post cannot deterigiie2 Qa Ay 2NJ 2dzi | y |
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1 Itis the responsibility of every firefighter to comply with the accountability system and
ensure that the accountability officer is aware of all firefighter locations.

TheNIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which the lack of crew integrity (Go in together, Stay Together, and Go Out
Together) was a contributing factor to fire fighter LODDs including:

Volunteer Deputy Fire Chief Dies after Falling Through Floor Hole in Residential Structure during Fire
Attackt Indiana.

http://www.cdc.gov/niosh/fire/reports/face200624.html

On June 25, 200& 34yearold male volunteer Deputy Fire Chief died after falling through a hole in the
1* floor of a residential structure during a basement fire attack. The floor system inyearmld 3,200
ft?house contained engineered woodeildists covered wh plywood sheeting. The basement was
mostly unfinished and theJoists were exposed from the bottom. Little smoke and no fire was visible
when fire fighters initially entered the house but conditions rapidly deterioraféw victim was

working by himelf, operating a 1 % inch hand line just inside the front entrance, when he fell into the
basementt ! GGSYLIIAa 6SNB YIRS (G2 NBIFIOK GKS @GAOUAY @Al
debris in the basement, fire/smoke conditions, and the angle offdliied floor all disrupted attempts to
reach the victim. Approximately 21 minutes elapsed from the time of the initial 911 call reporting the
fire until the victim was located. The fire originated in the basement and-floésts were almost totally
conaumed in the area where the floor collapse occurred.

Two Career Fire Fighters Die and Captain is Burned When Trapped during Fire Suppression Operations
at a Millwork Facility¢ North Carolina

http://www.cdc.gov/niosh/fire/pdfs/face200807.pdf

On March 7, 2008, two male career fire fighters, aged 40 and 19 (Victims #1 and #2 respectively) were
killed when they were trapped by rapidly deteriorating fire conditions inside a millwork facilityrth No
Carolina. The captain of the hoseline crew was also injured, receiving serious burn injuries. The victims
were members of a crew of four fire fighters operating a hoseline protecting a firewall in an attempt to
contain the fire to the burning office aa and keep it from spreading into the production and

warehouse areas. The crew separated when a fire fighter ran low on air and followed the hoseline

to the outside. The captain attempted to radio for assistance as the conditions deteriorated but fire
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fighters on the outside did not initially hear his Maydayhe captain sent a second fire fighter (Victim

# 2) outside to relay information about their condition. Victim # 2 talked with the Incident Safety
Officer, and then returned to rgoin his crew. Once it was realized that the crew was in trouble,

multiple rescue attempts were made into the burning warehouse in an effort to reach the trapped crew
as conditions deteriorated further. Three members of a rapid intervention team (RIT) were hurt gescuin
the injured captain. Victim #1 was located and removed during the fifth rescue attempt. Victim #2 could
not be reached until the fire was brought under control. The fourth crew member had safely exited the
burning warehouse prior to the deteriorating aditions that trapped his fellow crew members. Key
contributing factors identified in this investigation include radio communication problems (unintelligible
transmissions in and out of the fire structure that may have led to misunderstanding of operational
fireground communications), inadequate size up and incompletepfae information, a deeyseated

fire burning within the floor of the office area that was able to spread into the production and
warehouse facility, the procedures used in which operationades were repeatedly changed from
offensive to defensivdack of crew integrity at a critical moment in the everand weather which

restricted fireground visibility.

Volunteer Fire Fighter Dies While Lost in Residential Structure/ Ambama

http://www.cdc.gov/niosh/fire/pdfs/face200834.pdf

On October 29, 2008, a 2#ar old male volunteer fire fighter (the victim) was fatally injured while
fighting a residential structure fird.he victim, one of three fire fighters on scene, entered the

residential structureby himselfthrough a carport door with a partially charged Hn hose line; he

became lost in thick black smok&he victim radioed individuals on the fireground to get loiat. Fire
fighters were unable to locate the victim after he entered the structure which became engulfed in
flames. The victim was caught in a flashover and was unable to escape the fire. Approximately an hour
after the victim entered the structure alone,police officer looking through the kitchen window noticed
0KS @AOQIAYQA KIYR NBaiddAy3ada 2y | {AGO0OKSYy 0O2dzy i SNJ
entered. The victim was removed from the structure and pronounced dead at the scene by eryergen
medical services. Key contributing factors identified in this investigation include: fire fighters entering a
structure fire without adequate training, insufficient manpower, and lack of an established incident
command system.

Career Fire Fighter Dieg Carbon Monoxide Poisoning after Becoming Lost
While Searching for the Seat of a Fire in Warehous&ew York

http://www.cdc.gov/niosh/fire/pdfs/face200404.pdf

On December 16, 2003, a-$earold malefire fighter died after he became separated from his crew
memberswhile searching for the seat of a fire at a furniture warehouse. His crew exited due to
worsening conditions and a missing member announcement waken?t one point while inside the
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warehouse, members of an engine crew thought they heard a scream but could not identify the source.

After an evacuation order was given and as engine crew members were efliittg DA OG A YQa 2F FA
mistakenly identified ore of them as the missing member and cancelled the emergency message

Once fire fighters had exited, a personnel accountability report (PAR) wasdakeral minutes lateon
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emergency message for a missing member and a search was begun. The victim, who had a working

radio, was found lying face down with his face piece removed and 900 psi left in hisrgaihed

breathing apparatus (SCBA). His Persorat Safety System (PASS) alarm was reported by fire fighters

to be inaudible. His carboxyhemoglobin (COHDb) level was 74.8% in the emergency hheorittim did

not declare a May Day and did not activate his radios emergency activation button.

NEAR MIS REPORTS

Report#10-287

We responded to a request for mutual aid to block fire in a small rural community. The company
officer separated from the crew to "check things out." An evacuation signal was heard due to
side "A" wall shift. The crew withdrew, but did not see the officer. The crew called by radio
repeatedly to the officer with no response. The crew spontaneously acted to re-enter to find the
officer. Just before entry, side "C" reported the officer was safe. As we pulled back, the side "A"
brick, 3 story wall came down. Had we continued our entry, we would have become statistics.

Report #06055

Arriving on a truck company as the driver/operator, with only staffing of two firefighters, | was assigned
to perform horizontal ventilation on the uninvolved portion of the structure. The acting officer was
assigned to assist the attack crew. The struetwas a vacant and unfurnished dwelling. The floor plan
was split from the entry way and an interior fire attack crew was operating on the west side of the split
floor plan.l was ordered by the incident commander to enter the east side of the floor plad a

perform ventilation of the interior windows. | had no radio and was alone on this assignméiter
entering the east side of the structure with full PPE and positive pressure BZaRed about 20 feet

and fell through the floor from a floor collapsd was unable to call for assistance and was trapped in

the collapse of the floorboards for approximately 10 minute&nother team member came in to find

me and assisted me out of the broken floor boards. We exited the structure together. There were heavy
smoke conditions but no fire involvement on the east side of the structure.

Report#06245



Working fire in a 3 story wood frame, balloon construction. Building is 28 feet wide by 38 feet deep.
First due engine reported the fire in the first floor redrathroom had spread to the second and third
floors through the walls. Heavy smoke venting from the gable end vents of the house on the "A" and
"C" sides.

Engine crew, officer and 2 fire fighters, operating on the third floor, opening the walls and aitgnpt

cut off extensionlC requested that | enter the third floor to assist the hose crew and give him a
situation report. Rather than go to the rear of the building and follow the hose line, | climbed the front
exterior stair case and forced entry intioe third floor apartment. | could hear the hose team from the
doorway. | experienced some delay in entering the room because a chair had been placed against the
door. | entered the room at the same time the truck company pushed the ceiling down fronethe v
hole. | proceeded towards the sounds of the engine crew while calling out for thekmown to me at

the time, the crew had retreated the way they entered as the attic flashed avEne visibility was zero
and it was pretty hot | followed the wall onthe right in an attempt the reach the hose crew. About

half way in | realized they were no longer on the flodrhesitated for a few seconds, should | continue
towards the rear of the building or reverse and head back to way | came? | had a radio, éutaléad

a mayday or urgent. | decided to continue and found the rear door about one minute later. | exited the
building down the rear stairs.

Report #08393

Our fire company responded mutual aid for a reported structure fire involving a single faneiliyngwn

a neighboring district The occupants had exited the building and were accounted for upon arrival of

the first officer. On arrival, the engine in which | was riding had to pass in front of the building and
commented to the crew on board that & would not be conducting interior operations due to the

amount of fire throughout the building.l reported into the IC and my crew of 5 was given an

assignment to stretch a-2/2 inch hand line to the rear of the building (C) and apply water in the @frea

the rear deck/kitchen. The host fire department was in the process of stretching handlines in the front
of the building and applying water through openings in the garage (D) and the area of the front door (A).
At this point a water supply with tankevgas being established, but all attack lines were still being
operated on booster tank water. A RIT team was also enroute from two neighboring departments.

While working with my crew in the rear of the fire building, | looked up into the kitchen areadhrthe
double sliding doors that opened onto the rear dedtere in the middle of the fully involved kitchen

area was a single firefighter (from the host department) in full PPE, standing fully upright with flames
above him at the ceiling level and beatil him in the kitchen cabinetsHe then called out to my crew,
wanting to use the /2 inch handline we were operating. He indicated that "he could hit it from his
position". When the disbelief wore off after a few seconds, | immediately ordered #fegfiter to

leave the building. He balked at first, claiming again that he could make a difference by applying water
from his position in the fully involved kitchen. At this point, | even more forcefully ordered him from the
building. He then exited thieuilding via the front door, opposite our position.

| then transferred command of my crew to a lieutenant on the crew and went in search of the IC to
report the episode to him.



Maintain Continuous Awareness of Your Air Supply, Situation, Location and Fire
Conditions.

Objective:To cause all firefighters and company officers to maintain constant situational awareness
their SCBA air supply and where they are in the building dsag@ll that is happening in their area of
operations and elsewhere on thedground that may affect their risk and safety.
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NEVER RUN OUT OF AIR IN A BUILDING! If you do you willyetyenarrow window of survivabity!

Narrative

Operating irthe interior of a burning building is extremely hazardous. NIOSH firefighter fatality reports
frequently describe firefighters running out of air, getting caught in rapidly deteriorating fire conditions,
and getting lost in théuilding as major factors in their deaths.

TheSCBA air supply is K S T A NlifeBuppbK sySeNahdthey must alvays confirm dull bottle
beforeentering a burning structurandconstantly be aware daheir air supply while in the building.
Theymust know when theyave reached the turround point.It should be mandatory thairefighters
plan onexiting before the low air alarm activates. (NFPA 1404)

The firefighter mustonduct a thorough and detailed checkout of their assigned SCBA atithefst

each shift. The checkout must comply with NFPA 1852 to confirm the SCBA is fully functional (NFPA
1852). Further, any malfunction, before entry or while in the buildingst require an immediate exit
from the building.

Firefighters mustrequently checktheir air supply while in the structurddajor benchmarks for checking
air supply ardoeforeentry and after going up or down stajrigefore entering and searching a ropm
after exiting a roomafter going down a hall way or iskead before and afer doing a labor demanding
task.

The air consumption during laborious tasks can be more than doublelddeninuteg rating system for
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all firefighters have knowledge of their individual air consumption rate. Additionally, the company

officer must know the projected consumption rate of crew members in order to plan a scheduled exit.



Firefighters musprovide fequent air supply status reports their company officer The company
officer should include the lowest air supply status as part of progress reports to the incident commander
or the division or group officer.

Air supply status reports improve the logistical commitment of créitish these reportghe incident
commander will have early awareness of the approaching need for a freshkg@swompared to

getting surprised as the crew announces its exit from a position because they are running out of air.
With on-going of air supply statugports, the incident commander can call fresh crews up from staging
and conduct a transition at the operating position instead of at the door after exit.

The National Near Miss Reporting System fis{s A (i dzI (i A 2 y la§ the!mddt dadBnyosiirapérted

cause for dife threatening near miss everituational awareness is defined # level of

understanding and attentiveness one h#se(firefighter) regarding the reality of a set of conditiorise

conditions and fireground operationdVhen situationahwareness is high, there are rarely surprises.
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firefighters) Simply put, situational awareness is the relationship between what one perceives is

happening andvhat is really happeninday attentiontog K| 4 Qa NBIF f f & KI LISy Ay 3IH

Thefactorswhich affect situational awareness can be broken down into three divissolask of
information(i.e. knowledge of the building contents/layoutack knowledgé¢inadequat training)and

a lack of cognitiod y 2 i dzy RS NE& ( | y R A. WH@se ¢hieé divididns dtd malld 3y of et 0
own unique factors, including misinterpreting conditions and surroundings, not recognizing factors and
cues, gathering of incomplete infoation, being narrow focused and being impaired.

Every firefightermust observe or otherwise be aware of his surroundindandmarks, windows, exits,

and routehe takeswhen penetrating the buildingThese are important landmarks for self survival if the

firefighter becomes separatear lost. Thesekeys items becomeritical whenfacing a life threatening
SYSNESyOe FyR (GKS ¥FANBTA IK GASdNidhally, heonforfe Hefaed dan@ a FSt &
accurate the location descriptigor landmarksprovided when calling a May Ddie faster a RITan

reach a firefighter.

All firefighters, for basic survival, must maintain constant awareness of their surroundings. Conditions
early on in the fire attack may be out of control, placing the firefiglat continued risk. Even after the

fire is controlled, the buildings structural integrity has been compromisethetimes considerably.
Situation awareness also includ@®nitoring allradio communicationsn their assigned radio channel.
Worsening conditions elsewhere on the fireground can quickly result in unsafe conddidirefighters

at other locations Firefighters must be aware of their work environment and in control of their actjons
ALL THEIME!

Teaching Points

1 The firefighter is nearly always to point person working in the area of greatest risk.
Operating in a toxic is extremely hazardous and the firefighter must NEVER breathe



smoke. Lose of SCBA air supply in a burning buildingecaiuickly be lethafor the
firefighter
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constantly be aware of how much air they are consuming and when they have reached

the turnaround point. Firefighters should always pterexiting before the low air alarm

activates (NFPA 1404)btain it takes longer to exit the building than it took to

penetrate to the operating position.

The firefighter must conducted a detailetieckout of his/her assigned SCBA unit at the

beginningof each shift (or weekly if a volunteer firefighter) to confirm the SCBA is fully
functional (NFPA 1852). Further, any malfunction, before entry or while in the building,
must require an immediate exit from the building and perhaps a May Day call.

NEVR treat or consider the SCBA as just another tool on the apparatus. It is a critical life
support system. The firefighter must ensure it will function properly.

Firefighters must always check their air supply and confirm a full lagftereentering a
burning structure Theyshould also have some knowledge of their individual air
consumption rate that will help calculate projected time in the hazard zone.
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firefighter whoconsumes more air than the others should be monitored as that
firefighter will likely determine when the crew will need to exit the building.

Firefighters must frequently check their air supply while in the structure. Air supply
should be checked befoamd after going up or down stairs. Air supply should be
checked before entering and searching a room and after going down a hall way or isle
and before and after doing a labor demanding task. The air supply must be checked
every minute or so. Firefightensust always know what their air supply is at all times.

SCBA air consumption during laborious firefighting tasks can be more than double the
G2t RE YAydziS NIGAYy3 aeadasSy F2NI{/.! o2aGi0ft S3
consumed in 15 minutes @ss)

Firefighters should provide frequent air supply status reports to their company officer (or
team leader) so that he/she has some awareness of the teams remaining air supply. The
company officer should also include the lowest air supply statusrasfgarogress

reports to the incident commander the division or group officer.



Air supply status reports improve the logistical commitment of crews. The incident
commander or divisidigroup supervisor will have early awareness of the approaching
needfor a fresh crew, as compared to getting surprised as the crew announces its exit
from a position because they are running out of air. Witkgoimg of air supply status,

the incident commander can call fresh crews up from staging and conduct a traasition
the operating position instead of at the door after exit.

The National Near Miss Reporting System éisfsA (i dzI G A 2 Y la$ thelmpdt NSy S & a ¢
commonly reported cause for a life threatening near miss event. The next three most
reported causes of near rsigvents are; decision making, human error, and individual

action.

Situational awareness is defined athe level of understanding and attentiveness one

has (the firefighter) regarding the reality of a set of conditions (fire conditions and

fireground opeations). When situational awareness is high, there are rarely surprises.
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or kill firefighters). Simply put, situational awareness is the relationship between what
oneperceives is happening and what is really happergigply put;firefighters must

pay attentiontog K1 4 Q& NX | fall the tiodl LILISY A y 3

The set of conditions that affects situational awareness can be broken down into three
divisions:a lack of informabn, a lack of knowledge and a lack of cognition. These three
divisionshavetheir own unique factors, including misinterpreting conditions and
surroundings, not recognizing factors and cues, gathering of incomplete information,
being narrowly focused (turel vision) and being impaired.

Every firefighter should begin to observe or otherwise be awardhuir

surroundings They should noteahdmarks, windows, exits, and route he and his

crew has taken when penetrating the building. These are important larkin
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and now is trying to exit the building. These landmarks and location awareness
become very critical to firefighter survival when declaring a May Day. The more
detailedand accurate the location description or landmarks, the faster a RIT will

find you.

'y 2 KSNJ &-Fikefightér&mustideladare of their work environment and in
control of their actiong ALL THE TIME!

All firefighters, for basiselfsurvivalpurposes must maintain constant awareness of
their surroundings. Conditions early on in the fire attack may be out of control, placing
the firefighter at continued risk. Even after the fire is controlled, the buildings structural



integrity has been compmised sometimes considerahland the collapse potential can
increase

9 Monitoring fireground communications is another very important area of maintaining
situational awareness.

9 Hrefighters mustlsorecognize what is happening elsewhere on the firegdran
affect their risk exposure and safety.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidentswhere failure to constantly monitor SCBA air supply or maintain situational
awarenessabout all that was happeningat all timeswhich wasa contributing factor to fire

fighter LODDs including:

Nine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture Shogv8murtin
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burningroercial furniture showroom

and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief entered the main
showroom entrance at the front dhe structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was open®thin minutes, the fire rapidly spreadnito and

above the main showroom, the right showroom addition, and the warehouse. The burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. €Hire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from a muaididepartment, were sent inside to
search for the missing fire fighters. Soon after, flaenmable mixture of combustion byroducts

ignited, and fire raced through the main showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the fiurgtsponding fire department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious injury.


http://www.cdc.gov/niosh/fire/reports/face200718.html

One Career Firefighter/Paramedic Dies and Part -time Firefighter is Injured When Caught in
Residential Structure

NIOSH Case number F2010

Executive Summary

On March 30, 2010, a 28-year-old male career fire fighter/paramedic (victim) died and a 21-
year-old female part-time fire fighter/paramedic was injured when caught in an apparent

flashover while operating a hoseline within a residence. Units arrived on scene to find heavy fire
conditions at the rear of a house and moderate smoke conditions within the uninvolved areas of
the house. A search and rescue crew had made entry into the house to search for a civilian who
was entrapped at the rear of the house. The victim, the injured fire fighter/paramedic, and a third
fire fighter made entry into the home with a charged 2 % inch hoseline. Thick, black rolling

smoke banked down to knee level after the hoseline was advanced 12 feet into the kitchen

area. While ventilation activities were occurring, the search and rescue crew observed fire
rolling across the ceiling within the smoke.
out. o0 The search and rescue crew wer eedlescee t o
the injured fire fighter/paramedic first and then the victim. The victim was found wrapped in the 2
% inch hoseline that had ruptured and without his facepiece on. He was quickly brought out of

the structure, received medical care on scene, and was transported to a local hospital where he
was pronounced dead.

The firefighter victim was found to have his portable radio tucked in his rear pocket of his station
uniform pants and under his bunker pants. It would have been impossible for him to hear radio
communications and he could not have declared a May Day.

Career Probationary Fire Fighter and Captain Die as a Result of Rapid Fire
Progression in a Wind-Driven Residential Structure Fire i Texas

NIOSH Case number 200911

Shortly after midnighon Sunday, April 12, 2009, a 3@ar old male career probationary fire
fighter and a 5§/ear old male career captain were killed when they were trapped by rapid fire
progression in a windriven residential structure fire. The victims were members ofiriste f
arriving company and initiated fast attack offensive interior operations through the front
entrance. Less than six minutes after arrivingsoene, the victims became disoriented as high
winds pushed the rapidly growing fire through the den and lioogn areas where interior

crews were operating. Seven other fire fighters were driven from the structure but the two
victims were unable to escape. Rescue operations were immediately initiated but had to be
suspended as conditions deteriorated. The victuare located and removed from the structure
approximately 40 minutes after they arrived on location.

They
e X i



Key contributing factors identified in this investigation include: an inadequateigipeor to
committing to tactical operations; lack of understagdhfire behavior and fire dynamics; fire

in a void space burning in a ventilation controlled regime; high winds; uncoordinated tactical
operations, in particular fire control and tactical ventilation; failure to protect the means of egress
with a backuphose line; inadequate fireground communications; and failure to react
appropriately to deteriorating conditions.

The captain victim dismantled his apparatus without his portable radio. Thus, he was operating
blind and without the ability to be aware of radio communications (in deteriorating conditions)
and without the ability to provide the incident commander any progress reports. Nor could he
have declared a May Day

His partner and victim number 2, a probationary firefighter, was found to have his portable radio
in the bunker coat pocket T but, it was turned off and on the wrong channel. He also was
operating blind to any radio communications or reports of fire conditions (or evacuation orders).

Two Volunteer Fire Fighters Die When Struck by Exterior Wallapse at a Commercial Building Fire
Overhaul- Alabama
http://www.cdc.gov/niosh/fire/pdfs/face200607 .pdf

On February 21, 2006, a-§2arold male volunteer fire captain (Victim # 1) am@3year old male
volunteer fire fighter (Victim # 2) died when they were struck by a collapsing exterior wall ofstaye
commercial building during overhaul operations following a structure fire. The building was
approximately 50 years old and haddrerenovated several times with at least two additions. The
exterior walls were constructed of concrete blocks. However, multiple layers of different siding
materials covering the front wall of the building hid the underlying concrete block wall from Vieav.
fire was reported at approximately 1728 hours dird fighters from a number of fire departments
were onscene for several hours containing the fire to the buildirithe heavy timber roof collapsed
after burning for over 2 hours. The last mutual erdw was released before 2100 houf$ie remaining
fire fighters noticed that concretblock wallson both sides of the structure wergarting to lean
outward so sections of the walls that welmilging outwardwere pulled downAt approximately 2130
hours, the two victims, along with a third fire fighter, were stretching a 1 % inch hand line to the front
entrance to put water on hotspots when the front wall collapsed, striking the two victinie third

fire fighter was handling the houseline a fevefdehind the two victims and was struck on the foot by
falling debris, narrowly missing serious injury.

Career Battalion Chief and Career Master Fire Fighter Die and Twiintg Career Fire Fighters are
Injured during a Five Alarm Church Fogéennsylvaia

http://www.cdc.gov/niosh/fire/pdfs/face200417.pdf

On March 13, 2004, a 5&arold male career Battalion Chief (Victim #1) and gy&arold male career
master fire fighter (Victim #2) were fatally injured during a structural collapse at a church fire. Victim #1
was acting as the Incident Safety Officada/ictim #2vas performing overhaulextinguishing

remaining hot spots inside the church vestibule when the bell tower collapsed on them and numerous
other fire fighters. Twentythree fire fighters were injured during the collapse were transported to area



http://www.cdc.gov/niosh/fire/pdfs/face200607.pdf
http://www.cdc.gov/niosh/fire/pdfs/face200417.pdf

hospitals. A back draft occurred earlier in the incident that injured an additional six fire fighters. The
collapse victims were extricated from the church vestibule several hours after the collapse. The victims
were pronounced dead at the scene.

NEARMISS REPORTS

Report#06282

Units noticed smoke in the area while responding to an EMS call. They were then notified of a structure
fire and responded. Upon arrival they encountered a rastge home with heavy smoke showing from

the front door. Policeofficers on scene, fire dispatch, and a resident-scene all told the Captain that

a 9 yearold boy was trapped in the basement.
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heat. They searched thmsement exhaustively, found a burning mattress but had not located the

missing child. In the meantime, other crews were completing a search of the maindete§ / I LIG0 | A y Q&
low-air alarm sounded but he decided to continue searching. At about the saime that a relief

crew arrived downstairs, the Captain ran out of air. He unsealed his mask and took a total of two

breaths at the floor level before he was able to exit the basement. It was later determined that the
YA&dadAy3d OKAfR glsda G F ySAIKO2NRNA K2dz

Report#091081

Brackets [] denote reviewer déentification.

Engine [1] was alerted to a structure fire on [name deleted]. | was riding up as the officer that evening
andupon arrival we found a wood frame residential building with a working fioe the Alpha/Bravo

corner of the structure. | passed on command as a Chief Officer arrived and assumed a fire suppression
NRf S agd ONBg AGNBGOKSR I ™M ¢¢é¢ Fadaroy tAyS G2 GK
asl was masking up on th&ont steps. | laid my gloves just on the inside of the doorway and when |

finished masking up, | reached for my gloves and they were gone. | did not know that we had a fully

involved basement fire and the fire had already burned out the main floor mgwrwas preparing to

enter. Engine [1] then took a defensive mode and extinguished the fire from the exterior.

Report#07697

While commanding a single family residence house fire that started from a lightning atfikefjghter
depleted his air and golost in the residenceThe residence was a single story ranch home with brick
and had 2 additions in the rear where the fire started. The firefighter was assigned to interior fire attack
group with the Assistant Fire Chief and three additional firefight&he firefighter was removing sheet
rock from the ceiling and extinguishing the fire in the attie. stated that his low alarm was going off

but he did not notify anybody. He continued to work until his air ran out. While trying to leave the
residence he got disoriented for a short period before finding the Assistant Chief, who showed him



the way out. The firefighter was equipped with his own radio ehd SCBA was working properly
including the headsup display.Upon exiting the residence, the I/C was notified that the firefighter was
going to the ambulance for rest and oxygen with a paramedic. Aétigrgbevaluated and treated, he was
transported to the local hospital for smoke inhalation.



ConstantlyMonitor Fireground Communicationfor Critical Radio Reports.

Objective: To cause all firefighters and company officers to maintain constant awarena#is of
fireground radio communications on their assigned channel for progress reports, critical messages and
other information that may affect their risk and safety.
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NO GOIf your team is equipped with only one radio athe radiofails while in the building and you
have no other means to communicatexit.

Narrative

Portable radios are theféline for firefighter survivaBoth the International Association of Fire fighters
and the International Association of Fire Chiefs support the position that EVERY firefighter operating
within the hazard zone must be equipped with a portable radio oeptpproved voice communication
device
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they also allow the firefighter to increase situational awareness by closely monitoring the assigned
tactical cannel. Radio communications from other points on the fireground provide additional
information about changindire conditionselsewhere and help the firefighter maintain situational
awarenessConditions will either be improving or deteriorating. Worsgnaonditions elsewhere on the
fireground can quickly result in unsafe condition®iher areas and puts these firefighters at great risk.

Closely monitoring the radio traffic for critical progress reports also provides a greater lead time for fire
crewsto evacuate the structure should fire conditions rapidly deterioratéc#ew membersnust

monitor radio communicationsg even if the company officer has the only rad&Bometimes the

company officein chage of the crew may miss critical communicatid@esause of noise, etand a

crew member can alert the officer.
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frequent progress reports so that the command organization maintains real time sitahB@rareness

and can adjust the action plaihese ongoing radio reports also keep other crews informed of progress

or deteriorating conditions.

In situations where the crew may have only one radio and thaortadlis, while in a burning building,

the crew MUSTevacuate to a safe location and report their situatidncrew without a working radio is
put at great risk because they lose their connection with the incident commander and rescuers. They
alsolosethe ability to be aware of changing conditionsat may threaten thenor to hear the order to
evacuate the building.
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NO GOIf your team is equipped with only one radio and it fails while in the building and you have no
other means to communicateexit.

Teaching Points

1 Both the International Association of Fire fighters and the International Association of
Fire Chiefs support the position that EVERY firefighter operating within the hazard zone
must be equipped with portable radio or other approved voice communication device.

1 The firefighter must maintain constant situational awareness of changing conditions in
his/her area of work, AND elsewhere on the fireground. Firefighters must closely monitor
all radio communiations on their assigned radio channel. Worsening conditions
elsewhere on the fireground can quickly affect firefighter safety in all other work.areas

1 ¢KS TANBTAasK ihehNde cavhe®idnavithithie incident commander and
rescuersandhelps the firefighter maintain situational awareness of conditions near, and
elsewhere on the fireground, that may affect their safety and risk.

1 All team members must listen to all radio communications. Sometimes the company
officer, or lead firefightein charge of the creymay miss critical communications for the
crew because of noise, etc.
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incident commander frequent progress reports so that the command organization
maintains real time situational awareness from all points on the fireground. These
progress reports should also contain a report on the current air supply status of the
crew.

1 In situations where the crew may have only one radio and that radiaawfaile in a
burning building the crew must evacuate to a safe location and report their situation.
They same would apply if the crew were equipped with more than one radio and for
some reason they all become inoperable. If a crew losses all communication tapabili
they will be unaware afeports ofchanging conditions that may threaten them atigy
will be at great riskin this situation firefighters must exit the building.



The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a
number of incidents in which failure to monitor fireground radio communications for
progress reports may have been a contributing factor to fire fighter LODDs including:

One Career Firefighter/Paramedic Dies and Part -time Firefighter is Injured When Cau ghtin
Residential Structure

NIOSH Case number F2010

Executive Summary

On March 30, 2010, a 28-year-old male career fire fighter/paramedic (victim) died and a 21-
year-old female part-time fire fighter/paramedic was injured when caught in an apparent
flashover while operating a hoseline within a residence. Units arrived on scene to find heavy fire
conditions at the rear of a house and moderate smoke conditions within the uninvolved areas of
the house. A search and rescue crew had made entry into the house to search for a civilian who
was entrapped at the rear of the house. The victim, the injured fire fighter/paramedic, and a third
fire fighter made entry into the home with a charged 2 % inch hoseline. Thick, black rolling
smoke banked down to knee level after the hoseline was advanced 12 feet into the kitchen
area. While ventilation activities were occurring, the search and rescue crew observed fire
rolling across the ceiling within the smoke. They
o ut . ¢seathaad rescue crew were able to exit the structure safely, then returned to rescue
the injured fire fighter/paramedic first and then the victim. The victim was found wrapped in the 2
% inch hoseline that had ruptured and without his facepiece on. He was quickly brought out of
the structure, received medical care on scene, and was transported to a local hospital where he
was pronounced dead.

The firefighter victim was found to have his portable radio tucked in his rear pocket of his station
uniform pants and under his bunker pants. It would have been impossible for him to hear radio
communications and he could not have declared a May Day.

Career Probationary Fire Fighter and Captain Die as a Result of Rapid Fire
Progression in a Wind-Driven Residential Structure Fire i Texas

NIOSH Case number 200911

Shortly after midnight on Sunday, April 12, 2009, ay@@r old male career probationary fire
fighter and a 5§/ear old male career captain were killed when they were trapped by rapid fire
progression in &vind-driven residential structure fire. The victims were members of the first
arriving company and initiated fast attack offensive interior operations through the front
entrance. Less than six minutes after arrivingsoene, the victims became disoriehées high
winds pushed the rapidly growing fire through the den and living room areas where interior



crews were operating. Seven other fire fighters were driven from the structure but the two
victims were unable to escape. Rescue operations were immgdidtated but had to be

suspended as conditions deteriorated. The victims were located and removed from the structure
approximately 40 minutes after they arrived on location.

Key contributing factors identified in this investigation include: an inadecgiatup prior to
committing to tactical operations; lack of understanding of fire behavior and fire dynamics; fire
in a void space burning in a ventilation controlled regime; high winds; uncoordinated tactical
operations, in particular fire control arattical ventilation; failure to protect the means of egress
with a backup hose line; inadequate fireground communications; and failure to react
appropriately to deteriorating conditions.

The captain victim dismantled his apparatus without his portable radio. Thus, he was operating
blind and without the ability to be aware of radio communications (in deteriorating conditions)
and without the ability to provide the incident commander any progress reports. Nor could he
have declared a May Day

His partner and victim number 2, a probationary firefighter, was found to have his portable radio
in the bunker coat pocket i but, it was turned off and on the wrong channel. He also was
operating blind to any radio communications or reports of fire conditions (or evacuation orders).

Nine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture Shogv8murtin
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$&ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facility. The first arriving engamnpany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehoustthin minutes, the fire rapidly spread into

and above the main showroom, the right showroom addition, and the warehouse. The burning
furniture quickly generated a huge amount of toxic and highly flammable gases along with soot and
products of incomplete combustion that added to the fuel load. The fire overwhelmed the interior
attack and the interior crews became disoriented when thick black smokedilthe showrooms from
ceiling to floor.The interior fire fighters realized they were in trouble and began to radio for assistance
as the heat intensified. One fire fighter activated the emergency button on his r&@ffacers working
outside the structue initially did not hear the radio Mayday until an-olffity officer responding to the
scene in his personal vehicle heard the Mayday and advised the Chief that a Mayday was being called
over the radio. The front showroom windows were knocked out andifyfgers, including a crew from

a mutuataid department, were sent inside to search for the missing fire fighters. Soon after, the
flammable mixture of combustion byroducts ignited, and fire raced through the main showroom.
Interior fire fighters were @ught in the rapid fire progression and nine fire fighters from the-first
responding fire department died. At least nine other fire fighters, including two muatiddire fighters,
barely escaped serious injury.


http://www.cdc.gov/niosh/fire/reports/face200718.html

NEAR MISS REPORTS

Report#06234

Multiple companies operating at a residential fire that started in the vaalkbasement. The 1st due
Engine arrived and stretched a 2 1/2" through a garage that led directly into the basement area. Other
companies stretched-2L 3/4" lines into the firstloor. | arrived and was assigned by the IC to assist in
the basement. After operating for the life of my 30 minute SCBA, | exited to change bottles and
observed that conditions had not improved, but deteriorated. Asdpproached the scene, the IC (B/C)
pulled everyone out, and an aerial was used to darken down theViitele this was being setip the
Company Officers met, and the comment was made by one that the first floor had a hole in it that you
could put a car in. This information was never relay® the IC or other companies operating en

scene After using the Aerial, some company officers wanted tenter even though additional

portions of the interior structure had collapsed.

Report#07738

My department was dispatched to a possible dwelling. f Our first engine arrived on scene and

advised they had a working fire. The chief of the department arrived on scene and assumed command,
reporting about 60% involvement. A crew went interior for fire attack and another crew was sent to the
roof. larrived on scene and was assigned a crew to do a primary search. While doing the primary, |
realized that Fire Attack had extinguished most of the fire. | determined that instead of one working fire
with 60 % involvement, we actually had 3 separate finethree separate rooms. | heard the saw

cranking up on the roof and realized that ventilation was not needeamilled out to command to stand

by on the roof vent just as | saw a member of the fire attack crew stand up onto a chair and poke his
head upinto the attic access. He quickly came back down as the saw blade went by his head.



You Are Required to Report Unsafe Practices or Conditions That Can Harm You.
Stop, Evaluate and Decide.

Objective:To prevent company officers and firefighters from engaging in unsafe practices or
exposure to unsafe conditions that can harm them alidwing any member to raise an alert about a
safety concern without penalgnd mandatingthe supervisor address the gsikon toensure safe
operations.
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Narrative

The nature of firefighting nearly always places the company officer and crew members in the area of
greatest isk. As such they must remain alert to unsafe conditmmgractices that can harm them and
have aprocess foreportingand correctinghem. This Rule accomplishes that.

Because of the significant risk to firefighters it is the responsibility of thdeénticommander (and the
command organization) to minimize their exposure to unsafe conditions and stop unsafe practices.
NIOSH firefighter fatality reports also routinely describe incidents where unsafe conditions or practices
existed which were either naibserved or reported and later became a contributing factor in the line of
duty death.

The National Near Miss Reporting System fis{s A i dzI (0 A 2 y la$ the!mbdt dddEnyoSIarépérted
cause for a life threatening near miss eveituational awareness defined asthe level of
understanding and attentiveness one h#se(firefighter) regarding the reality of a set of conditiorise
conditions and fireground operationdVhen situational awareness is high, there are rarely surprises.
When situationd | g NBYy Saad Judexpeckd £ &5 VY GhatSsh Gprdatikild
firefighters) Simply put, situational awareness is the relationship between what one perceives is

oY

happening and what is really happenifgy attention to g K I {1 Q dhaggdind! f &

Thefactorswhich affect situational awareness can be broken down into three divisolask of
information (i.e. knowledge the building contents/layoutack knowledg¢inadequate trainingand a

lack of cognitiord y 2 (i dzy’ R S N& Habpéritng) THese ¢hfeé divididns are made up of their own
unique factors, including misinterpreting conditions and surroundings, not recognizing factors and cues,
gathering of incomplete information, being narrow focused and being impaired.

Every firefghter must observe or otherwise be aware of his surroundindgandmarks, windows, exits,

and routehe takeswhen penetrating the buildingThese are important landmarks for self survival if the

firefighter becomes separatear lost. Thesekeys items becomcritical whenfacing a life threatening
SYSNHSy O& FyR GKS ¥FANBTA 3K ASdNidhally, hednforie defaded an@ al FSt &
accurate the location descriptigor landmarksprovided when calling a May Ddie faster a RITan

reacha firefighter.



The fire service has always been a panifitary organization when it comes to fireground operations. In
most cases, the incident commander makes a decision, sends the order down to through supervisors to
the company officer and crew. Ficeews generally view these orders as top down direction. There is
often little two-way discussion about options. Where this culture exists, crews have been trained to
accept the order and do ¢ generally without question. This situation makes it vergamfortable for
firefighters to say no to unsafe conditions or practices. Additionally, the fire service has not clearly
defined how a firefighter, supervisors, or the incident commander should process a safety concern
identified by a firefighter.

Theaviation industry experienced a similar problem of one way decision making and communication.
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challenge from crew members. As a result, post crash ifgaggins found captains occasionally flew

their planes into the ground, even as other crew members, including th@lo knew something was

wrong, and often tried to tell the pilog only to be rejected.

The commerciairlineindustry fixed theirprob SY G KNR dzAK | ySg YIylF3aSyYSyid a
ONBEg NBa2dzNDOS YIylI3SYSylGéo ¢KAA yS¢g a2aiSY NBI dzi N
safety, and authorized the crew to participate in risk assessment and decision making. They became a
teamlooking out for their own welfare as well as their passengers. The program resulted in a rather

dramatic reduction in accidents caused by pilot errors.

This Rule applies the principles of crew resource management by encouraging all firefighters to apply
situational awareness and be responsible for their own safety and that of other firefighters. In a sense all
firefighters become the additional eyes and ears of the incident commander and alerting him (or the
immediate supervisor) of unacceptable situatioN® fire attack or building is worth the life of a

firefighter or a preventable (sometimes career ending) injdrye intent of this Rule is to allow any

member to report a safety concern through a structured process without fear of penalty.

This Rule byo means suggests that a firefighter is authorized to engage in insubordination. The

fireground is fast paced action and clearly must be managed by a well disciplined and structured

command organizatio: KA & LJ2f AO0& adl G4SYSyif IRRES a2 akorEsa SNISANDSS R |
safety issudy any memberWhen the red flag is raisethe supervisor is mandated to accept that

concern take a few seconds to stop (assess), talk, and make a safe decision-§g), lmosome cases,

the situation may affect other areas of the fireground, or the action plan, and must be communicated to

the incident commander or other supervising officers.
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flashover in just 3 minutes and 40 secondhkls rapid flashover time for the modern home reflects
2RI &Qa (& d¢dyndetits adplysticS. Buckpid flashovers quickly reduce the survival

profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untembility to flashover was less than 10 secondihis DOES NOT
allow much of a survival period for the firefighter to exit a building.



The firefighter must also be aware of the affects of wind on fire development and intensity. Any wind
over 10 mph begins thave increasing dangerous affects by dramatically increasing the intensity of fire
conditions in a building and rapidly increase risk to any firefighters downwind while in a building. The
higher the wind speed the more intense the fire conditions. Oncerdwind windows fail or doors are
opened, wind will rapidly push the fire onto firefighters almost instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knowghere needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fia@d a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
GhGrOlAy3 FANB FNRBY GKS dzyodzNYySR aARSe FyR Fadl O

Beware of lightweight construction and early collapse potertifar both the roof and floors,
particularly over a basement fire. Underwriters Laboratory test determined digheveight
unprotected truss system can collapse as early as 6.5 minutes after flame impingeamhtvithout
warning.

Abandoned and dilapidated buildings are a particular risk to firefighters and experience has shown there
is little likelihood of contaiing any occupants. Where the fire cannot be quickly controlled, serious
consideration should be given to a defensive strategy.
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Stop or report unske practices and report unsafe conditions.

Teaching Points
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supervisor.

1 The firefighter is nearly always to point person working in the area of greatest risk.
1 No fireattack or buildingis worth the life(or injury)of a firefighter.
91 Every firefighter is responsible for theidividualsafety and the safety of other

firefighters. Each firefighter is responsible for identifying risks and hazards and reporting
them.



Qupervisors are responsible for accepting reports regarding safety concerns without
penalizing the firefighter and properly acting on the report to ensure the safety of
firefighters.

This item by no means suggests that a firefighter engage in insubadatindhe

fireground is fast paced action and clearly must be managed by a well disciplined and
structured command organization. This policy statement does, however, allow any
FANBFAIKGSNI lsafetyhcbniednitholit peaatyd R F £ | I ¢

When the sitation is questionedhe supervisor is mandated to accept that safety
concern take a few seconds to stop (assess), talk, and make a safe decisionggo, no
or modify the objective/task).
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areas of the fireground and must be reported to the incident commander or other
supervising officers. The policy has proven to be successful in reducing risk todngefight
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can create a flashover in just 3 minutes and 40 seconds! This rapid flashover time for the
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flashovers quickly reduce the survival profile of any trapped victims as well as increasing

risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset otuntenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

Beware of wind driven fires as they can almost instantly create an intense fire once a
downwind window fails or a dw is opened that can easily roll over firefighters. Where
high wings exist, the safest approach is fire crews attack the fire from the upwind side.

Beware of lightweight construction and early collapse poteitfal both the roof and
floors, particulaly over a basement fire. Underwriters Laboratory test determined some
lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

Abandoned and dilapidated buildings are a particular risk @&ifjhters and experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.



The NIOSH Fire Fighter Fatality Investigation and Rrgion Program has identified a number
of incidents in whichexposure tounsafe practice®r conditionswere not reportedthat may
KIS 6SSy | O2y{iN®Mipdizdidgy 3 T+ O02NJ Ay [ h55Q4a

Nine Career Fire Fighters Die in Rapid Fire Progression at Commeucrature Showroont South
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@&ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engineompany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroan. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was open®¢ithin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the wareh@ud he burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disorierd when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. Thet sbhowroom windows
were knocked out and fire fighters, including a crew from a muai@dldepartment, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts

ignited, and fire raced through ghmain showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the fiurgisponding fire department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious igju

Throughout this incident, leading up to flashover, there were numerous observable or described unsafe
conditions and practices. Unsafe practices included lack of implementation of the incident command
system, using undersized fire attack lines (intigda booster line) for fire conditions/magnitude of fire,
attacking the fire on the interior with tank water and no hydrant supply, inadequate sized hose (2.5
inch) supply lines, no consistent buddy teams, lack of ventilation, etc.

Unsafe conditions inctied a continued advancing and expanding fire that fire crews were never able to
achieve any kind of fire control

Residential House Fire Claims the Life of One Career Fire Figeida

cdc.gov/niosh/fire/reports/face20004.html


http://www.cdc.gov/niosh/fire/reports/face200718.html

On November 25, 2000, a-3@arold career male fire fighter (the victim) died in a residential house

fire. At 0135 hours, fire fighters received a call of a reported structure fire. Engines 5, 2, 1, Ladder 11,
and Rescue 32 responded to the early morrgalf. At 0141 hours, Engine 5 arrived on the scene and

the Captain assumed incident command (T2 IC reported to dispatch that they hadveell-involved,
singlestory house fire He then decided to send a search team inside the structure because it was
unclear if the homeowners had exitedhevictim from Engine 5, and the Captain and the

Lieutenant from Rescue 32, teamed up to enter the house and complete the search. The victim, Captain,
and Lieutenant advanced a digich handline through the front door as the Captain and Lieutenant from
Ladder 11 were ordered to set up positive pressunatiaion (PPV) fan at the front door and then back

up the search crew. The Lieutenant and a fire fighter from Engine 1 advanced a second line to the rear of
the structure to attack the fire. The victim, and the Captain and Lieutenant from Rescue 32¢edivan

their line down a hallway and into a bedroom whitie Captain noticed heavy fire in a room off to

their right. The Captain requested that the victim pass him the nozzle because there was heavy fire in an
adjacent room in the rear of the structure and was afraid it was going to flash. The Lieutenant
responded, saying that they could not locate the nozZridear of a possible flashover, the Captain

ordered the victim and Lieutenant to exit immediately. As the three attempted to exit, the hallway
became heavily involved with fire. The Lieutenant and Captain fell over debris and the victim became
disoriented. The Captain and Lieutenant exited the structure but the victim did not ekite I1C

immediately ordered exterior crews to enter the structure agehrch for the missing victim.

Approximately 56 minutes later, fire fighters found the victim. He was pronounced dead at the scene.

Career Fire Fighter Dies and Two Career Fire Fighters Injured in a Flashover During a Hou€dieire

http://www.cdc.gov/niosh/fire/pdfs/face200312.pdf

On March 21, 2003, a Akear old male career fire fighter (the victim) was fatally injured in a flashover
during a house fireThe victim and two other fire fjhters were on an interior attack crew and had just
gone through the front door of a single family residencBhe hose line was uncharged and the crew
was calling for water when a flashover occurreldcom the time the victim arrived on scene until the
flashover was approximately four minutesAfter the flashover, fire fighters on the front porch
witnessed the victim walk toward the front door then turn and retreat into the structure. The two other
fire fighters on the interior crew exited through the frodbor. They were injured and transported to

the hospital where they were treated and released. The victim was located and removed from the
structure within 10 minutes. He was transported via ambulance to the hospital where he was
pronounced dead.

NEARMISS REPORTS

Report #09364

On the morning of [date and time deleted], we received an alarm of a structure fire about %2 mile from
Station [1]. Engine [1], Engine [2] and Rescue [1] responded.

Upon the arrival of Engine [1] and Rescue [1] we found heanoke showing from the structure.
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http://www.cdc.gov/niosh/fire/pdfs/face200312.pdf

through the front door, but due to extreme amount of heat, were not able to get to the seat of the fire.
Group 1 keutenant called for vertical ventilation but due to staffing issues, ventilation was not able to be
performed.

Our chief arrived on scene and assumed command. He advised us to exit the building and we were

going defensive. After exiting the house, group 1 pulled their line to thide€of the structure and
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Commander then advised the first arriving off duty personnel to set up the PPV fan at the front door.

Once two offduty personnel arrived, they became Group 3 and set up and turned on the fan. The

structure was amld [deleted] house built in the early 1900s with a very big and open attic. After the

smoke cleared, the Incident Commander advised Groupl and 2 to stop flowing water because Group 3

was going in the front door and we were going back offensive.

Due toheavy fire, Group 3 was doing no good and backed out. Two modaityffpersonnel arrived

and the Incident Commander made them Group 4 and assigned them to vertically venfidseorder

was given 45 minutes into the fire and approximately 30 minuiater a defensive attack was ordered

and the PPV fan was set up. The roof was already visibly sagging and from the road you could see
heavy fire in the attic. Three lieutenants and a captain on scene advised the Incident Commander that
the task was unsaf. Group 4 ignored our plea and put a ladder on the buildir@nce on the roof and
starting to ventilate, the roof gave way and collapsed. The two firefighters in Group 4 were standing on
the roof ladder and were able to roll off the house. The rodfikr sustained major fire damage and

the firefighter making the cuts was very lucky that his back up firefighter was holding onto him and saw
the roof start to give way. This allowed for the backup firefighter to pull the [power saw operator] up
and falloff the rood onto the ground instead of into the fire.

After it was over, the firefighters from Group 4 stated that the Incident Commander ordered us to
GSYGAtLFGS FTYR S ¢6SNB y24 32Ay3 G2 oNBF]1 Iy 2NRSN

Report#08470

During a training fireve weretraining probationary firefighters on stages of fire and fire attack. The
lieutenant conducting interior operations let the fire continue to grow without knocking it down. He
had probies standing up in the heat, which was unsalée fire then grew to a pat that we needed to
evacuate the structure. Firefighters were slow to exit the building. Because of poor communications
after exiting the building, probies attempted to-emter an unsafe environment to extinguish the fire.
They were in the training hoegust inside the door when they did back out. Poor communications,
leadership, and decision making contributed to this nedss. The fire could have flashed over.

Report#091006

At approximately 0900, firefighters were dispatched to a report of a coraiakestructure fire with

smoke showingAdditional reports stated there was a possibility of someone trapped inside. Upon
arrival of fire personnel, the battalion chief gave an initial size up of a wood frame, brick office
building with heavy smoke showig While fire crews were preparing to make an attack on the fire and
perform a search and rescue operation, the battalion chief was attempting to perform aanalkd of
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realized there was a basement area. The basement area had a window that had been broken with heavy
smoke coming from the windowVhen he approached the window (for whatever reason), he decided

to look into the basement. He did this by stickirigs head into the window area. This is when a huge

cloud of smoke engulfed himlhe battalion chief was not wearing any PPE and was only dressed in the

station uniform. He immediately retreated to safety and was not injured, but did inhale a good bit of

smoke.

Case Report Seattle Fire Department

Onthe night ofJanuarys, 1995, four Seattle firefighters died when the first floor of a commercial
warehouse collapsed.

In 2001 a Seattle ladder company officer and a probationary firefighter became lost tnrth8oor of

an apartment building during a multiple alarm fire. As they were trying to find their way out, the officer
ran out of air and became separated from the firefighter. The firefighter was able to find and exit. The
officer, now sucking smokegdind a window a dropped three stories and received severe injuries but
survived.

In July, 2001, a new fire chief was appointed. Within two months, two additional near fatal incidents
occurred. One firefighter became separated from his partner in the hioéddroultiple ship fire and ran
out of air. By chance, another crew found the firefighter and the crew exited with the firefighter.

A month later, a captain at a working residential fire experienced a mechanical failure on his SCBA and
collapsed from smokmhalation. Another crew found the unconscious fire officer and rescued him. He
was incubated and transported to the hospital where he fully recovered.
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Program. The fourth quarter scheduled training was dropped and replaced with the survival training.
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U Any Member is Authorized to Say NO to Unsafe Practices ortmsdiStop, Talk, and Decide.

During training, a survivor of the 1995 fire described arriving as a second due engine company with
heavy smoke issuing from the building. His crew stretched a hoseline to the front door to back up the
first crew that had etered earlier. As he was putting on his face piece he noted smoke pushing out of
cracks in the sidewalk and thought that was awfully odd. The culture at the time (like many fire
departments) made it awkward for any firefighter to challenge a company office decision. The

crew entered the building and moments later the floor fell away from them.

He told the training officer that had the new policy with the above bullet been in place that night in
1995 he would have been far more comfortable to raisekamnt and perhaps all the firefighters would
have been saved.






You Are Required to Abandon Your Position and Retreat Before Deteriorating
Conditions Can Harm You.

Objective:To cause firefighters and company officers to be aware otbralitions and cause an
early exit to a safe area when they are exposed to deteriorating conditions, unacceptable risk and a life
threatening situation.

Narrative

Our occupation puts firefighters in a constantly changing hazardous environment. Firefighger
frequently exposed to deteriorating conditions and occasionally are caught in flashovers or other
conditions that injure or Kill firefighters. Our cultural sometimes creates a situation where firefighters
feel they need to stand their ground wheredfiis about to overtake them and therefore may not have
time to safely exit.

Firefighters are nearly always at a point of greatest risk when operating on the firegaouhas such,

will often detect a rapidly deteriorating condition before the incidentmmander Flashovers can

develop in seconds and firefighters may only have a few more seconds of survival time when they do
occur. Where the situation creates a high potential for an injury, or a life threatening situation, no
firefighter needsapproval fom a supervisor or the Incident Commander to abandon a higtpaskion.
Nor, should they be required to report their intent to abandoneiporting impedes or delays a rapid exit
to a safe location.

Recent research by Underwriters Laboratories detepdithat a fire in anodern home(contents of

plastics and synthetics) can creatflashover in just 3 minutes and 40 secondlhls rapid flashover
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flashovergquickly reduce the survival profile of any trapped victims as well as increasing risk to

firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashwer was less than 10 secondshis DOES NOT
allow much of a survival period for the firefighter to exit a building.

Firefighters should nevepush the safety envelop and extend risk for what is already lost or canmet
controlled.

The incident commandehsuld also be aware of the affects of wind on fire development and intensity.
Any wind over 10 mph begins to have increasing dangerous affects by dramatically increasing the
intensity of fire conditions in a building and rapidly increase risk to anygintefis downwind while in a
building. The higher the wind speed the more intense the fire conditions. Once downwind windows fall
or doors are opened, wind will rapidly push the fire onto firefighters almost instantly and minimizing
survival time.



A smalle example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow tordashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building that
hallway the firefighters are in will be subject to a much greater blow torch affect than cregted b
positive pressure ventilation.

Withdrawal from dife threateningposition must occur early enough to allow a safe exit from the

building or to relocate to a safe locatidfirefighters should understand that amergency exit from a

building often takegongerthan it took to get into the interior operating position and conditions will be
worse.No hesitation should occur as seconds can mean surviving or dying. If saving the harsatine
equipmentwill delay exit the firefighter shouldeave itbehind and get ou® L i Q & fofthe Mdewd S G (G S NJ
to abandon the position early rather than try to take a needless stand and be pushed out.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
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A radio report to the Incident commander (or tBévision/Group Supervisor) on the decision to
abandon the position should be made as soon as pos&ibtegnly when safe to do so and where it
does not cause a delay in exiting.
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heat where the fire cannot controlled with existing fire attack linesndre tolerated. Evidence of

firefighters who engage in this risky behavior is illustrated by repeated events resulting in melted or heat
damaged helmets or damage to other personal protective equipment. These firefighters often also have

a repeated burnnjury history. Where this behavior exists, the fire department management team must
intervene and eliminate this unsafe behavior and culture.

This Rule by no means suggests that firefighters, or the incident commander, abandon a firefight where
progressh fire control is being achieved. Interior firefighting is tough business. Where crews are
advancing and knocking down fire as they proceed, the action plan may be working. Where crews are
not advancing, and especially where fire is pushing back, or dbawertake a crew, is when

firefighters should retreat to a safe location and before they are harmed. When faced with this situation
the company officer and firefighters must be comfortable with the knowledge they have the authority

to abandon a positioi KS& OF y Qi K2f R®

Bottom line; if the firefighters wait until the fire overwhelms them before retreating, it may be too late

Teaching Points

NO GOlf the fire is about to overtake you, retretd a safe locatiomr exit the building before
you are hamed.




NO GOIf you radio lose communications, exit the building.

1 Firefighters are nearly always at a point of greatest risk when operating on the
fireground.

1 No fire attackor buildingisworth the life or injury of a firefighter.

1 No firefighter needapproval from a supervispor the Incident Commandgo
abandon a high risk operation that deteriorates and becomes unsafe and life
threatening if doing so (reporting) impedes or delays a rapid exit to a safe location.
Firefighters should withdrawal arétreat to a safe location and notify the Incident
/ 2YYlFYRSNI 2F GKS [FOGA2Yy la az2z2y la AdQa

1 Withdrawal from a position must occur early enough to allow a safe exit from the
building or to relocate to a safe locatidfirefighters should NE\REpush the safety
envelop and extend risk for what is alreadysp or cannotbe controlled and about
to be lost.

1 Recentresearch by Underwriters Laboratories determined that a fire in a modern
home(contents of plastics and syntheticg)n create dlashover in just 3 minutes
and40secondst KA & NI LIAR FilFaK2@SNJ GAYS F2NJ GKS
typical contentg; synthetics and plastics. Such rapid flashovers quickly reduce the
survival profile of any trapped victims as well as increasshgtoi firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room
about to reach flashovethe time from onset of untenability to flashover was less
than 10 secondsThis DOES NOT allow much of a survival periodddiréfighter
to exit a building.

1 Beware of wind driven fires as they can almost instantly create an intense fire once a
downwind window fails or a door is opened that can easily roll over firefighters.
Where high wings exist, the safest approach isdiesvs attack the fire from the
upwind side.

1 Conditions can deteriorate rapiciynd oftencreating life threatening conditions for
the firefighter. Under these conditions the proper firefighter decision is to
immediately abandon the position and exit thailding or seek a safe location. No
hesitation should occur as seconds can mean surviving or dying. Seconds can make
the differenceFirefighters should NEVERA (i | Yy R & 2 withide@rid@tony R ¢
fire conditions that cannot be controlled



1 Emergency exitom a buildingwill be more difficult anaften takeslongerthan it

took topenetrated KS A Y G SNAR2NJ 2LISNI GAy3 LRAAGAZY

better to abandon the position early rather than try to take a needless stand and be
pushed out.

9 A-radio report to the Incident commander (or the divisipalip supervisor) on the
decision to abandon the position should be made as soon as possible, but only when
safe to do so and when it does not cause a delay in exiting.

9 Firefighters should not lalw equipment to delay the exit when fire is overtaking
them. If tools or hoseline will delay egiteave them. The same applies for any other
equipment.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in failure to be constantly aware of changing fire conditions and failure to exit to
a safe location in a timely fashion were contributing factors to fire fighter LODDs, including:

Nine Career Fire Fighters Die in Rapid Fire Progression at @ocrahFurniture Showroong South
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$&ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facility. The first arriving engammpany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouse. The Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroan. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was open®¢thin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the wareh@ud he burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disorierdd when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. That sbowroom windows
were knocked out and fire fighters, including a crew from a muai@dldepartment, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts

ignited, and fire raced through éhmain showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the fiurgtsponding fire department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious gju

Partial Roof Collapse in Commercial Structure Fire Claims the Lives of Two Career Fire Eighters
Tennessee.
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http://www.cdc.gov/niosh/fire/reports/face200318.html

On June 15, 2003, a-3@arold male career Lieutenant (Victim #1) and ay8arold male career fire

fighter (Victim #2fied while trying to exit a commercial structurllowing a partial collapse of the

roof which was supported by lightweight metal sses (bar joists). The victims were part of the initial
entry crew searching for the fire and possible entrapment of the store mand&mth victims were in

the back of the store operating a handline on the fire that was rolling overhead above a suspended
ceiling. A truck company was pulling ceiling tiles searching for fire extension when a possible
backdraft explosion occurred in the void space above the ceiling tiMstim #1 called for everyone to
back out due to the intense heat, just as the rodateyn at the rear of the structure began to fail,

sending debris down on top of the fire fighters. Victim #1 and Victim #2 became separated from the
other fire fighters and were unable to escape. Crews were able to remove Victim #2 within minutes and
trangported him to a local hospital where he succumbed to his injuries the following day. Soon after
Victim #2 was removed, the rear of the building collapsed preventing further rescue efforts until the fire
was brought under control. Victim #1 was recoveregragimately 1 %2 hours later.

Noonday, TXA Volunteer Mutual Aid Captain and Fire Fighter Die in a Remodeled Residential
Structure Fireg Texas;

http://www.cdc.gov/niosh/fire/pdfs/face200729.pdf

On August 3, 2007, a 19 yeald male fire fighter (victim #1) and a 42 yedd male Captain (victim #2)
responding from the same volunteer mutual aid department were fatally injured during a residential
structure fire. While enroute) K S ¥ A NBssiRantzZChidlFequésed mutual aid from two
neighboring departments due to dispatch updating the report to a fully involved structure fid.

0150 hours, the Assistant Chief (Incident Commander) arrived on scene with four other fire fighters in an
engne. At 0151 hourghe first interior attack crew entered the structure with flames visible in the

foyer. At 0213 hours, the initial attack crew briefed a new interior attack crew (the victims) from the
second mutual aid department on the location ofeav hot spots to be knocked down. At 0216 hours,

the IC requested ventilatiotdorizontal and vertical ventilation was conducted and a powered positive
pressure ventilation fan was utilized at the front door but little smoke was pushed out. Minutes later,
heavy dark smoke pushed out of the front door. The IC made several attempts to radio the interior
attack crew with no responseApproximately 21 minutes after entry, an evacuation horn was sounded.
A three member RIT team made entry and located one of/ibéms, but was unable to fully extricate

him. Ultimately, several RIT teams were necessary to recover the victims. Both victims died of smoke
inhalation and thermal injuries.

NEAR MISS REPORTS

Report #05589

Dispatched to a reported chimney fire aiddress deleted) while enroute to the fire in (company
deleted) advised by units on scene that it would be a working house fire. As the officer on the truck |
collected my crew accountability tags and placed them on the ring.


http://www.cdc.gov/niosh/fire/reports/face200318.html
http://www.cdc.gov/niosh/fire/pdfs/face200729.pdf

Next, | donned my pack, gradth the TIC, and attached it to my pack. | told FF (name deleted) to help
catch the hydrant. When we arrived, the hydrant was in the yard across the street from the fire.

There was heavy fire coming from the B, C side; we pulled a 2 % to the C sidecketkiown the

majority of the visible fire. We decided an interior attack would be performed. The Lt, and Chief, and
myself pulled a cross lay to the front door. | then put on my mask and pulled up my nomex. The front
door was locked so | broke the windmext to it and reached through an unlocked the door. When we
opened the door, heavy black smoke came out. The smoke was down to the floor and there was no
visibility on the first floor. As we searched for the stairs to the second floor we went down arsiep

then across the kitchen floor and back up the step and found the step leading to the upstairs. As we
went up the stairs, | yelled back to the Chief to stop and feed us more hose because the stair way had a
turn in it.

When we got to the top of thestairs, you could feel that it was getting hotter and we went to the

right. There was still no visibility at this timeAs we went down the hall trying to find a door we heard

0KS / KAST @SttAay3a GKIG AF 6S O2 ddtisyimelfeRadédk A G (GKS
handle and yelled that | had found one. | stood up on my knees to open the door and at thakt time,

could see fire come from behind me. The fire completely covered my body. I fell to the floor and

started rolling around tryingto get the fire out when 1 felt like | had it out | felt my body to make sure |
grayQi adagAiatt 2y FANBO®

| looked around and could not see anyone. | called a mayday. | started searching for another room or a
window because the hallway | was in was on fine, stairs were on fire, and | needed a way out.
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When | found it, | started to follow it to the stairs. | found the Lt and told him to get out atbhe

down the stairs that were still on fire.
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anything. | turned around and went back to the stairs, which were still on fire. At this time | started
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down the stairs.And | hit the wall where the stairs made a turn and started rolling down them when |

got to the bottom | could see the Lt who yelled at me and we found the front door and ran to it when

we got there it had shut and weere beating and pulling on it trying to get it open after doing this for a

while | calmed down and realized that the door had locked after we went in. | unlocked it, opened it and

we went out and went down in the front yard.

They stripped us of our geavly helmet was damaged, my coat was damaged. Both parts of the gear
were damaged due to the high heat conditions.

Report #07860

My department [Department name deleted] responded to a mutual aid call for a large-umidti

apartment fire. This inciderwras commanded by a neighboring fire department [Department name
deleted]. The incident was located in a mixed use area of [City name deleted]. Upon arriving on scene (5
10 minutes after first arriving units) the four man crew from [Name of company deletas/jnstructed



by the Incident Commander to make entry and advance a hoseline into one of the upstairs burning
units. They were instructed to begin attacking the fire in the common attic shared by multiple upstairs
apartment units. They took a scuttle lediadder, pike poles, axes, and a charged hoseline with them and
entered the smoke filled unit. Two of us began breaching the ceiling sheetrock with a pike pole and
positioned a scuttle hole ladder to access the attic space overhead. The other two pdreadribe

charged hoseline and worked their way to a large source of smoke coming from a shared wall between
the units we were in and the adjacent unit. The hose team used a second pike pole to open the wall
between the unitsThey found a large volume dire in the adjacent unit. As the two on the hose team
backed up to inform us of the situation, the floor began sagging and cavernously opening up where
the floor met the wall adjacent to the burning unitThis revealed a large volume of fire in the

downstairs unit directly below usThe officer of our hose team pulled the nozzleman back from the
opening in the floor and our interior crew immediately backed out of the apartment. After everyone was
safely outside, our team reported the rapidly deterioratiirg conditions to the Incident Commander.

We then descended the exterior metal stairs to ground level and pulled our equipment back. As we
were performing this task, the Incident Commander gave the order for immediate withdrawal of all
interior crews andounded three blasts on all the air horns. Approximately two minutes after the
evacuation was ordered, the building we were working in collapsed.

This incident had the potential for a significant loss of life if the interior crews continued working and
were not made aware of the rapidly deteriorating conditions. It is my opinion that the Incident
Commander could have more fully sized up the extent of the fifgn assessment should have been

made regarding the degree in which the ground floor units wevelved before ordering teams to

make entry into the overhead upstairs units. Despite being "packed up”, our somewhat limited visibility,
our diminished situational awareness created by our SCBA masks, and our [Manufacturer deleted]
hoods,we should have becked the fire conditions downstairs before proceeding upstairs.

Report#08384

Engines [2], [1] and Truck [1] were dispatched to a reported residential structure fire with reported
entrapment. While enroute units were advised that the police departmentgon scene with

confirmed entrapment. The shift officer then requested that an additional engine be assigned to the
box. Engine [3] was immediately dispatched. Knowing that Engine [1] and Truck [1] would arrive shortly
after Engine [2]he shift officer ordered Engine [2] to proceed straight in and attempt a rescuiée

then ordered Engine [1] to lay in and Truck [1] to advance a 1 3/4" line to protect the search crew.
Engine [2]'s crew complied with the order and made entry via the 1st floor front daespite

encountering high heat and heavy smoke conditions, they made entry to search for the trapped victims.
They advanced up the stairs to the second floor through fire in the stairiké#.crew, faced with
deteriorating conditions on the seconddbr, continued the search. They quickly found two children
obviously deceased and correctly decided to leave the victims and continue the search. Conditions
began to become untenable as they returned to the hallwdjuring these first few moments, the arve

from Truck [1] advanced a dry line to the front door. The structure had a front porch with a roof. The
crew from Truck [1] stopped on the porch and completed donning of their SCBA and PPE. They called
for the line to be charged once they were complgtequipped. For reasons not determined, the line

was not immediately charged but neither firefighter was willing to leave the line to return to the

engine to get it charged During this time, the fire flashed over as the crew from Engine [2] proceeded
down the second floor hall to the windows that they had observed prior to entering the structure.




As Engine [2] bailed out of the front window they were followed by fire, causing damage to their PPE
that required one set to be retired from serviceThecrew from Truck [1] continued to wait for water

on the porch while heavy fire vented out of the front door. They remained in place even though their
PPE received significant thermal damage. Water was eventually supplied to the line and Truck [1]
advancednto the structure making good progress. The incident went to a 2nd alarm and resulted in the
death of three civilians.

Report#16010

It was after lunch and our station was alerted for a reported house fire. The dispatch report was fire in a
second floo bathroom. The area is not serviced by a municipal water supply so tankers were added at
the time of dispatch. | was the officer on the truck company and arrived behind a chief officer, who was
on scene about one minute prior to our arrivlis report adiised a larger singkdamily home with the
occupant outside and nothing evident he truck was able to position in the driveway on the Alpha

/Delta corner. We met briefly with the homeowner who advised us she thought the fire was on the 2nd
floor in a batlloom. My tiller man and | entered the structure from the side Delta entrance. There was a
light haze of smoke. When we entered the living room area, | made a transmission over the radio that
the house was full of "junk" and for all units to use cautibhe homeowner was a hoarder and there

was no visible floor. Magazines and papers and boxes were all over the place.

As we proceeded to find the fire, there was still no IDLH; however, the smoke was a little thicker in the
living room but only about one fodtom the ceiling. | heard command start placing units in service from
our assignment to run another fire in a bordering company's area. | made a transmission that we
definitely had a fire in this house and we haven't found it yet so don't release anybody.

My tiller man and | did a complete primary of the house and found increasing smoke conditions but no
fire. It was obvious to us the fire was on the first floor. We closed windows and watched were the smoke
was coming from. In the living room, the smokereased so we focused our attention there. | have to

add there were two hose lines in place at this time, one at the main entrance and another one at the
side Delta entrance.

Neither hose line was advanced into the house because we didn't know whefieetlveas and, due to
the hoarding, the thought was once you went in and got in place you were stuck. There was no room to
move around or reposition a hose line.

| was standing in the middle of the living room and using the thermal imager started to scan the area.
| saw an area of high heat on the Charlie/ Bravo corner of the living room. | directed my tiller man to
the area and he opened up. The area was a dood arhen he struck it with his pike pole, the room

was freeburning. We attempted to shut the door but the fire escaped so fast we were unable to shut
it. The room went from some visibility to zero visibility and high heat. We as a team recognized
immediately we were in a bad situation and scrambled to exfie were able to make it back to our
initial entry point. | made a transmission to the crews at the front door were the fire was.



We were met by another crew in the kitchen. The fire was coming througlddlor right behind us. We
were able to shut that door enough to keep the fire from entering the kitchen area. We then exited the
kitchen onto the porch on the Delta side and made it to the exterior.



Declare a May Day As Soon As You THINK You Are peDan

Objective:Toensure the firefighter is comfortable with, and there is no delay in, declaring a May Day
when a firefighter is faced with a life threatening situation and the May Day is declared as soon as they
THINK they are in trouble.

Narrative

Ouroccupation places the firefighters in constantly changing hazardous environments. Even where the
best safety practices are applied, the unexpected can happen. Firefighters can be exposed to
unexpected rapidly deteriorating conditions that can quicklydmee life threatening. Or the firefighter

may become separated from fellow crew members and lost in the building.delay in declaring a

May Day can become lead to a lethal event

The lack of recognition of the need for aarlyMay Day declaratiog andthe need for this Rule is

illustrated by a survey conducted by Dr. Burt Clark of the National Fire Academy. When asked if the
FTANBFAIKGSNI g2dzf R RSOt IINB I alé& 5F& AT FIOSR gAGK
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a May Day if they could not find an exit in 60 seconds. Both these situations mandate an immediate May

Day declaration! (See appendix B for more information regardingMay®a F y R wL ¢ 2 LISNI § A :

There is a very narrow window of survivability when a firefighter gets in trouble with a life threatening
situation. Any delay in declaring a Mdyay eats into the survival time windoWwhe firefighter must
NEVEResitateto dedare a May DalyFirefighters should also prale the incident commanddheir

name, company, location, air supply and situat@dong withanyother critical information thatwill aid
rescuersn quickly locaing them

When declaring a May Datpe firefighter should- £ a2 F OGAGF 1S (GKS NI RA2Q&a SYS
(where providedand then manually activate the PASS devimw technologyalsoallows the radio to

be programmed to go to a designated emergency channel, clear of the tacticatnaftic to declare

the May DayThis allows the firefighter talk DIRECTLY to the incident commander free of

interference.
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the term to be used for &refighter experiencing a life threatening emergency. The IAFC Board of

Directors endorsed the term May Day in 2007 as the standard term to be used when a firefighter is in
GNRdzot S FYyR RSaAIYyFGAYy3I GSNY aSYS nfighteys @otheal NI FFA O¢
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departments adopt the ternMay Day.

The IAFF aldmas been recommending May Day to identify a firefighter in trouble for more than a

decade. KS (G SNX)Y éaded KBNREZAK2dzi Ada ySgfte RSOSt2LISR GCA
program(highly recommended)rurther, a national survey conducted by Firehouse magazine (2008)

with 10,327 responsesas determined overwhelmingly that firgfiters currently use, or prefer the use,
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departments adopt May Day and develop training programs emphasizing early declaration.
Both organizations bel@S G KIF G GKS GSN)XY dal e 5Fe&¢ akKz2dzZ R 0SS NEB.
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for other emergencies on the fireground (i.e. evacuate the building, weep lines down, etc.).
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firefighters experiencing a life threatening situation and include the term in all standard operating
procedures/guidelines. Fire depanents should also train in May Day procedures and RIT operations.

Training must emphasize the immediate declaration of a May Day when the firefighter is facing a life
threatening situation. If the emergency is resolved before the RIT reaches the firefighteuble, the

RIT can be cancelled (and some real life RIT training experience was obtained).

There is a common links in firefighters delaying to declare a May Day and military pilots delaying to eject
from a crippled aircraftAccording to Richard lagid, Director Aeromedical Training Institute
Environmental Tectonics Corp., there are 10 reasons for failure or delayed ejection that must be address
in ejection training:

1. Temporal Distortion (time seems to speed up or slow down).

2.Reluctancetorefi lj dzA a K O2y G NRt 2F 2ySQa aAlddz dAz2y o

3. Channeled attention (continuing with a previous selected course of action because other
more significant information is not perceived).

4. Loss of situational awareness (controlled flight into terrain).
5. Fear of theunknown (reluctance to leave the security of the cockpit)
6. Fear of retribution (loss of the aircraft)
7. Lack of procedural knowledge
8. Attempting to fix the problem.
9. Pride (ego)
10. Denial (this isn't happening to me.)
TheselO reasons should help fire department instructors, and individual firefighters, understand why a

firefighter may fail, or delay, calling a May Day. All training protocols and fire department must
emphasize the need for an immediately call of a May Day.



The firefighter must alsanderstand that rapid intervention may not be ra@dd any delay in declaring

a May Day also puts rescuers at greater.idsearch conducted by the Phoenix and the Seattle fire
departments determined that it would take betwed® and 21 minutes to search, locate, and remove a
firefighter from a building. Thieescuetime can easilyexceedthe air supply remaining in the victims and
rescuers SCBA.

The researctexercises were catucted in buildings involving 5,000 square footlthmgs. Whilerescue

time will vary depending on square footage, and complexity of the buildindetis®n § ifa firefighter
getsin trouble, RIT is not going to be rapid! Research also deterntih@cnaverage of 1112

firefighters wasneeded tosearch, find, and the extract downed firefighterlt should also be noted that
20 per cent of the rescuers got disoriented or lost during these exercises and would have faced a life
threatening situation in an actual fire.

Firefighters should alsenderstand that this research was conductedderd & S NXfife Sanditigna. y
One can expect actual rescue times to be even longer under actual fire condittinbwould involve
zero visibility high heat,smoke,wet and slippery floor conditionsith debris littering the floor

Bottom line; Firefighters should NEVER, ever hesitate to declare a May Day.

Teaching Points
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a firefighter experiencing a life threatening emergegand reserved only for that
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emergencies (i.e. evacuatee building, live power lines down, etc.).

1 Even with the best safety practices, unexpected events can occur on the fireground.
Firefighters can become lost or trapped in the building. When this happens, there is a
very narrow window of survivability éxi Immediate action must take place.

1 There is a very narrow window of survivability when a firefighter finds him/herself in
trouble. Any delay in declaring a M®ay eats into the survival time window.



If the firefighter is about to run out of air, olready out of air, he/she faces a very toxic
atmosphere that will quickly incapacitate them, followed shortly by death. Declare a
May-Day before you run out of air.

NEVER®&AAGI GSH ''a a22y | acdefalethe MiyihayY! & 2 dzZONB Ay

Firefightes should provide the incident commander their name, company, location, air
supply and situation or other critical information that will allow rescuers to quickly
locate you.
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manually activate the PASS device. (Some fire service professionals recommend

activating the emergency button first, and then declare the May Day). Additionally, new
technology allows the radio to be programmigel immediately transfer ta designated

emergency channel, clear of the tactical radio traffic, to declare the May Day and talk
DIRECTLY to the incident commatrffiee of interferencehe newer technology can

automatically identify firefighters by name and company assigned.

Also firefighters mustunderstand that rapid interventiomay not be rapid.

Research conducted by the Phoenix and the Seattle fire departments determined that it
would take between 19 and 21 minutes to search, locate extidicta firefighter from a
building. This timexceeds the average air supply time of most SCBA bottles.

The research was conducted in buildings involving 5,000 square foot buildings. While
Rescue time will vary depending on square footage, and complexity of the Mifling
interior. The research does illustrata firefighter gets in trouble, RIT is not going to be
rapid! Research also determined an average ofPlfirefighters were needed to rescue
a downed firefighter.

Also, understand that this researchwas conduBt Ay aa i SNAf S-fre SESNOA &
conditions. One can expect actual rescue times to be even longer under actual fire

conditions, which involveero visibilityhigh heat, and watenvet and slippery floors

with debris littering the floar

If afirefighter becomes separated and cannot getomnected with his partner
immediately he must get on the radio and attempt to communicate with his company
officer or partner. If reonnection is not accomplished with three radio attempts er re
connections not established within one minute a May Day should be declared.
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manually turn on the PASS alarm. (NOTE; some departments may require the emergency
button to be activatedefore declaring a May Day).

1 Do not delay a May Dajeclarationif fire conditions are deterioratinga one minute
delay with deteriorating conditions can be life threatening. If the firefighters get
reconnected before a RIT arrives, the May Day carabeelled.

T ¢KS GSNXY dal @& 51&¢é¢ Aa y2¢o 6ARSThe | OOSLIISR ¢
International Association of Fire Chiefs has officially endorsed the term of May Day to be
used by the firefighter experiencing a life threatening emergeneylAFQa { I FSG e >
Health and Survival Section strongly encourages all fire departments adopt théttisrm
NBEO2YYSYRSR GKIG GKS G4SNY aSYSNHSyOeé (NI TFA
such as ordering the building evacuated or the power lines are dawrBoth erms
comply with NFPA standards.

1 In 2009 Firehouse magazine asked readers what term they used when a firefighter found
KAY&ASET Ay (NRdzof Sd® h¥ (G4KS mMnZounwt NBalLlRyaSsSs
al & 5 OndyH percent believed engemcy traffic was an appropriate term for a
firefighter in trouble.

NOTE: The International Association of Fire Fighters (IAFF) has developed almuftrefighter

AdzZNDAGEE GNIAYAYy3 LINBIAINIY GAGE SR & CAaandtingan@ dzy R { dzN.
surviving life threateningVlay Dayemergencies and is highly recommended. To obtain more

information, contact the IAFF headquarters at 2037-8484

SPECIAL NOTE: See Appendix B for additional support
Information regarding May Day emergenae

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which the lack of an early May Day declarati@m no May Day)nd fireground
survival training was a contributing factor to fire fighter LODDs including:



Career Fire Fighter Dies and Captain is Injured During a Civilian Rescue Attempt at a Residential
Structure Fire; Georgia

http://www.cdc.gov/niosh/fire/reports/face200716.html

On May 28, 2007, a 4lear-old male career fire fighter (the victim) died after becoming

disoriented and falling down a set of stairs while searching for a missingot@lpant at a

residential structure fire. A fire captain also received second degree burns resultingtimist

from work. Both the victim and the captain were members of thefiesponding fast attack

engine companyAfter becoming disoriented, thewvere trapped and missing for several minutes
before being found.The fire was reported at approximately 0449 hours. The first arriving fire fighters,
including the victim, arrived on the scene at 0459 hours and werecene 13 minutes when the first
mayday was called. The male resident also perished in the fire.

Career Fire Fighter Dies of Carbon Monoxide Poisoning after Becoming Lost
While Searching for the Seat of a Fire in Warehous&w York

http://www.cdc.gov/niosh/fire/pdfs/face200404.pdf

On December 16, 2003, a-$earold male fire fighter (the victim) died after he became separated from

his crew members while searching for the seat of a fire at a furniture warehouse. His crew exited due to
worsening conditions and a missing member anmmament was made. At one point while inside the

warehouse, members of an engine crew thought they heard a scream but could not identify the source.

After an evacuation order was given and as engine crew members were efliittg A OGAYQa 2 F FA
mistakenlyidentified one of them as the missing member and cancelled the emergency message

Once fire fighters had exited, a personnel accountability report (PAR) was taken on the street which
NB@ZSItSR (KFEG GKS @GAOUGAY &I &dasksécdnt émeryency tndssagedor ¢ KS @
a missing member and a search was begun. The victim, who had a working radio, was found lying face

down with his face piece removed and 900 psi left in hisg®itained breathing apparatus (SCBA). His

Personal Alert SafgtSystem (PASS) alarm was reported by fire fighters to be inaudible. His
carboxyhemoglobin (COHDb) level was 74.8% in the emergency fidanvictim did not declare a May

Day and did not activate his radios emergency alert button.

Career Fire Fighter Dies After Becoming Trapped by Fire in Apartment Building 7
NJ

OnMay 9, 2001, a 4@earold male career
firefighter (the victim) died after he became trapped in a-floa apartment while searching
above the fire for occupants. The victim and Fire Fighter #1, from Truck 2, were assigned to


http://www.cdc.gov/niosh/fire/reports/face200716.html
http://www.cdc.gov/niosh/fire/pdfs/face200404.pdf

conduct a primary search for a mother and her children who were repsieihg trapped in a
secondfloor apartment. The victim and Fire Fighter #1 conducted a primary search of three of

the four apartments on the second floor while two Lieutenants (from Engine 2 and Engine 3) and
a Captain (from Truck 2) were attacking fire with a 134inch handline in the fourth apartment.

No civilians were found on the second floor. The victim and Fire Fighter #1 proceeded up the
stairwell toward the third floor where they encountered heavy smoke and high heat. The victim
and Fire Fighte#1 then descended the stairwell to the sedtmad landing. Fire Fighter #1 told

the victim to stay on the hoseline and to help the Lieutenants while he went to get some box
lights from the truck. Fire Fighter #1 had just returned to the second flatintawhen the

Lieutenant from Engine 3 informed him that the victim had called over the radio that he was
trapped in a thirdloor rear apartment. The Lieutenant from Engine 3 had attempted to stretch

the handline up the stairwell to the third floor boatirfid that the line was too short to reach down

the hall toward the rear apartments. The fire fighter assist and search team (FAST) made several
attempts to locate the victim but were unsuccessful due to the fire spread and deteriorating
conditions of the bilding. The victim was found in an apartment bedroom on the third floor. He
was unresponsive and not breathing. Two paramedics responded to the third floor, assessed the
victimdés condition, and found no himwast acti vi
pronounced dead at the scene.

NEAR MISS REPORTS

Report#08577

Crews were fighting a fire in a 4 unit rowhouse/townhouse, wdératne dwelling. Fire was visible from

the C side (exterior). Crews reported fire in walls and ceilings on first flodiranglas moving up to the
second floor. Initial crews were containing the fire, while an additional crew moved to the second floor
for reconnaissance and search. When the reconnaissance crew reached the second floor, 2 members (a
lieutenant and a firefigter) entered a bathroom that was located directly above the fire. AlImost
immediately upon entering the bathroom, a 6' to 7' section of the bathroom floor collapsed with the
lieutenant falling through the floor. The lieutenant was able to catch himselffeoajoists and nearby
debris. As the floor collapsed, the firefighter jumped into a tub and did not fall through the floor.

Immediately upon falling through the floor, the lieutenant called a "mayday" and provided a clear and
concise report detailindnis unit, his location, the situation, and his immediate need®perations
acknowledged the mayday, quickly confirmed the situation, and deployed the RIT team to the location
of the trapped lieutenant. Simultaneously, command called for an additionahalastage nearby.

Upon hearing the mayday and receiving associated information, a firefighter operating in the exterior of
the structure notified two additional firefighters that the lieutenant had been seen operating in the area
of a second floor windowA ground ladder was raised to the window and several firefighters helped the
lieutenant extricate himself from the collapsed floor.

Within a minute or two from the time of the mayday call the lieutenant had been extricated and self
evacuated from the stcture. Immediately upon hearing that the trapped lieutenant had been located,
extricated, and removed from the building, command removed all personnel from the structure and
ordered a PAR. The PAR revealed that all members were accounted for andtiimgfigierations
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Meanwhile, the lieutenant and firefighter involved in the collapse were examined by an ambulance crew
at the scene and no injuries were observed.

Report#09-990

Our department was dispatched to a structure fire reported by police who were initially dispatched to a
burglar alarm. First companies arrived to find a two story, wood frame +asétistructure with

moderate smoke issuing from the structufter forcing entry, the engine company (three person hose
team) entered with an inch and threguarter attack line and a TIC. The crew reported high heat
conditions and indicated that the TIC screen was red! They proceeded to the right and pushed to the
rear of the structure with heavy black smoke but no visible fire. A rescue company (2 person team)
entered shortly after the engine company. They too reported extreme heat at the floor and a Red screen
on the TIC. The rescue crew also proceeded to the agtitpushed to the rear.

Outside, the IC and ladder company crew observed smoke conditions rapidly changing from laminar
light brown smoke to a turbulent black smoke pushing from the entry doorway. At this time, IC
attempted to contact the initial engineompany without success.

Back inside, the rescue crew reached the engine company at the rear wall. They all reported the same
high heat conditions with no visible firBome confusion occurred when personnel mingled together

and at some point, the rescuerew lost contact with each other. The engine captain also lost track of
one of his two rookie firefighters. One of the rescue members retreated outside and reported he had
lost his partner. At the same time, the engine captain attempted to radio IC thattoo had lost a

member of his crew and to report the condition encountered inside.

Back outside, the IC ordered the ladder company to "vent" a large window on the A Side of the
structure. As this window was vented, the ladder crew observed fire alldloe flevel and it rolled across
the room toward the rear of the structure.

The captain of the engine observed the fire roll over head and ordered his crew to evacuate. He
reported extreme heat and made a hasty exit out of a window. Upon exiting, he repdthat he had

lost his crew and a MAYDAY was called. Almost immediately, all interior crews were accounted for at
the entry doorway. The engine captain sustained 2nd degree burns to his face. No other injuries were
reported. Crews quickly regrouped.

Laer arriving companies were assigned to the fire attack, and the fire was quickly contained.

Report#091033

At 1730 hrs, our department was dispatched to a reported structure fire (smoke in a structure). Initial
response was three engines, one towand chief officer. On arrival the first due engine advised of a
single story residential (wood frame construction) with no hazards showing (smoke or fire). Command
was established, a 1.75" line deployed, and an investigative mode initiated. While sgatuhinterior

of the structure, two firefighters encountered, as they described, a light haze of smoke with low heat
inside the structure. Upon entering the kitchen area, the members reported brown tan laminar smoke in
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the kitchen with low heat conditiam Upon seeing the smoke, both firefighters stopped and donned
their SCBA. Finding no fire, the two (lieutenant and firefighter) continued to search for the origin of the
smoke. Prior to entering a bedroom off a narrow hallway (29" wide by 10' long)iréfigiiters decided

to leave the hoseline in the hallway outside of the bedroom door.

Seconds after entering the bedroom, a fire erupted in size and intensity that | have never seen before
Given this, the lieutenant declared a working fire and they wdd attacking the fire with the charged
hoseline. Additionally, the lieutenant called for exterior ventilation of the bedrooms winddlithin
seconds of this transmission, a mayday was declared. The room and exterior went from nothing
showing, and | meamothing showing, to fully involved within seconds. The mayday was called
because the firefighters were trapped inside the bedroowfter venting, the flames engulfed the

entire window and seconds later both firefighters dove out of the room through #radk to the

exterior. Initially, it was believed that one more firefighter was still inside the structure. However, this
turned out to be unfounded.

The preliminary investigation revealed that that one of the firefighters, while in the room and aéer th
flash over, inadvertently closed the bedroom door thinking that they were opening it. Engulfed in fire,
they were unable to locate the door and egress to safety, thus they had to run and dive through the
flames. As a result, three firefighters were traosted to the hospital (two from the interior and one
involved in the rescue effort). Through heavenly blessing, none of the three was seriously hurt and all
have since been released.



SECTIONEVEN

Explanationsand LessorPlans

The Incident Commanders Rules of Engagement

for Firefighter Safety



Introduction

Thelncident Commanders Rules of Engagement for Firefighter Safetymes that the Incident
Command Systems is implemented fully and propatlgmergency incidentsThis includes building an
effective command organization using division and group supervisors. Not to do so create chaos and
places all firefighters at high risk for injury or death and violate NFPA standards.

Further, without an &ective command organization, the incident commander cannot complete an
adequate size up and risk assessment nor can he maintain a high level of situational awareness
necessary to keep all firefighters safe.

Essential to effective command operations &tationary command post. Conducting command
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command function. These vehicles allow for more reliable and more powerful radio communications.

Listening (vitato firefighter safety) is also improved because of a quieter interior of vehicles and the use

of headsets. These vehicles also allow better nfghe lighting for the incident commander (and

command staff) along with greater access to tactical plans &mer eital information (i.e. hard copy/3

ringer binders or computer files)

Because National Fire Protection Standards require a safety officer to be assigned at working fires, the
Rules assume this requirement is also practiced. The Incident Safetyr @ffisebe involved in the
continuous risk assessment activity and action plan development as well as ongoing revision of the plan.
He must have the authority to cease, or alter operations (and immediately advising the incident
commander) to improve firegtnd operations safer. Any orders to cease or alter a particular activity

that may affect the action plan must be reported to the incident commander.

Overview of Explanation of Lesson Plans

The following section providexplanation andesson plannformation reflectingthe intent
and justification of The Incident Commanders Rules of Engagemehtdtighter Safety.

In the documents which follovs  OK 2 T st&tSnentsiotiticRuledfEngagemenhas

an objective statement, followed by a narratiexplantirg the intent of the bulletrule and how

it is intended to be applied on the firegroundliso included is a list of teaching poinEach
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Safety and Health (NIOSH) Fire Fighter Fatality Investigation and Prevention Program report
assigned to ito further illustrate the purpose of each individual bullet statement. Each report is

a summary of the full investagion. A report number is provided that will allow the instructor to

obtain more information if desired to expand instruction capability.

Also included with each bullet statement are reports from the National Near Miss Reporting
Systemwith a case numbethat provide additional supporting case histories for each bullet
statement.



The document alsbas threeselectedNIOSH fatality investigations asdapth casehistories.



The Incident Commanders Rules of Engagement for FirefigBedety

Rapidly Conduct, or Obtain, a 360 Degrgiuational SizeUp of the Incident.

Objective: To cause the incident commander to obtain an early 360 degree survey and risk
assessment of the fireground in order to determine the safest approach to thopesations as part
the risk assessment and action plan developrmemd before firefighters are placed at substantial risk.

NO GOIf anassigned objective cannot be achieved because existing conditions prevent
successSop andevaluatethe situation andevise the objective.

Narrative

There has been much discussion in recent years about the need for the incident commander to conduct
or obtain a 360 degree siz@ of the incident. According to NIOSH firefighter fatality reports repeatedly
cite lack of &omplete sizeup as a leading contributing factor in firefighter deaths.
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fireground factors present. The incident commander must develop a logitateiaf the fire situation
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To keep firefighters safe, the complete fireground must be rapidly assessed by the incident commander
before an appropriate and saBetion plan can be developed. This requires a quick walk around of all
sides of the building by the first arriving company officer (the initial incident commander), OR, the later
arriving chief officer incident commander must rapidly obtain radio repioais officers stationed on all
sides of the fireground.

Each side of the fireground has its own unigue fire conditions and risk that must be asSdsyedwill

be factors that are both visually present and those that are not obsenfednie the commandost. The
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factors will allow the incident commander to forecast future conditions andatiekdevelop a safe

action plan

There are also a number afitical factors that must be assessed in developing an action plan and they
include; building size, arrangement and access, fire location and extension, wind speed and direction,
ventilation profile, savable lives and property, resources, adequate fitefigitaffing and water supply.

All seven sides of the structure must be evaluated; four sides, interior, top and bdiestuating these
factors will allow the incident commander beetter forecast future conditions

There are several approaches to oliag a complete size up the rural environment, it may be many
minutes before a second due company arrives on the scene pro\adiegsonable time periofibr the
company officer/incident commandéo rapidlyconduct a 360 degree size umlk around Urtil other



companies aive, there are no other companies to commarfditionally, where the initial arriving
crew is three members the OSHA tivp two out rule prohibits entry until another crew or officer
arrives.

In the urban/suburban environmentpur member crews will allow two members to stretch an attack

line while the company officer completes a 360 degree size up walk around. Where barriers prevent
this, multiple companies will be arriving on scene in a relative rapigienceand it may be more

effective to assign fire crews, or other officers, to various locations on all four sides of the building and
obtaining a size up repovtia radiofrom company officers.

In some cases, the first arriving chief officer assuming command can drive aroundittent building

or conduct his own walk around, in ord@robtain a complete 360 degresze upof the fireground

Duringthis brief period & Y 2 6 dofrSahdoption can be applied whildirecting companies for a

short period of timeTypically, only &w fire companies are on the scene doing this short period and

the incident commander function would not be compromised. Where the chief has an aid, utilizing this
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essential that the incident commander establish a stationary command post, preferably in a fire

department vehicleLater arriving chief officershould be assigned appropriate division or group

assignments to improve th@60 degree sizep for the incident commandeand provide ongoing

progress reports
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all four sides of the incident to effective command decisions. Without it, the incident commander will be

limited in vital informationUntil the complete 80 degreesize upis completed, the incident

commander must be cautious in the commitment of fire crews, must constantly monitor changing

conditions, and be prepared to immediately adjostw commitments or withdrawal crews all together.

Theincident canmander must also understand tlsizeup is an orgoing process requiringequent
progress reports from all points of the firegroureven with a 360 degree walk aroutitk situation will
be constantly changing and g@oing information on conditions fromivision and group supervisors will
be needed to keep the action plan current and safe.

Recent research by Underwriters Laboratories determined that a firarindern homecan create a
flashover in just 3 minutes and 40 secondghis rapid flashover timior the modern home reflects
G2RIF&Qa (@& ¢dyndetits addlgsiicS. Wuckirapid flashovers quickly reduce the survival
profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experimentat, iha firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 second@ibls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The incident commander must undersththe affects of wind on fire development and occupant
survival. Any wind over 10 mph begins to have increasingly dangerous affects by dramatically increasing
the intensity of fire conditions in a building and rapidly increasing risk to any firefightensvand



while in a building. The higher the wind speed the more intense the fire conditions. Once upwind
windows fail or doors are opened, wind will rapidly push the fire onto firefighters almost instantly and
minimizing survival time.

A smaller examplef the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashionmimng horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
GFradrO1Ay3a FANB FNRBY (KS dzyodz2NYySR &aARSé FyR Fddal O

Lightweightcauses increased risk to firefighters becauseasfy collapseotential ¢ for both the roof

and floors, particularly over a basement fire. Underwriters Laboratory test determined some lightweight
unprotected truss system can collapse as early as 6.5 minutes after flame impingearahtvithout
warning.

Abandoned andlilapidated buildings are a special considerationd@60 degree size up axecision
making Where an active and progressing fire is present, and the fire is not rapidly knocked down, a
defensive strategy should be seriously considered from the outset.

Teaching Points

1 NIOSHrivestigation of firefighter fatalitiebasregularlyidentified lack of a complete
360 degree fireground assessment as a frequaenitiyl contributing factor in
firefighter deaths.

1 To keep firefighters safe, the compldéiteground must be rapidly assessed before
an appropriateand safe action plan can be developed. This requires a quick walk
around of all sides of the building by the first arriving company officer (the initial
incidentcommander), OR, thiater arriving dief officer ncidentcommander must
rapidly obtain radio reports from officestationedon all sides of the fireground.

1 Without a 360 degree rapid assessment, the incident commander is routinely limited
to a view of only oner two sides of the fireground. Conditions are often much
worse out of sight of the incident commander, thus placing the fire attack crew(s) at
risk. Until 8360 degreesize up isobtainedthe incident commander will always be
at a disadvantage about the bdihgacceess to the interior, the buildings contents
fire conditions and risk factars
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degree evaluation ddll fireground factors present.

Each side of the fireground has its owmque fire conditions and risk that must be

assessed. There will be factors that are both visually present and those that are not
observableThe incident commander must know what is burning, where it is, and
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forecast future conditions and risk.

There are also a number of critical factors that must be assessed in developing an
action plan and they include; building size, arrangement and access, fire location
and extensia, ventilation profile, savable lives and property, resources, adequate
firefighter staffing and water supply.

All seven sides of the structure must be evaluated; four sides, interior, top and
bottom. Evaluating these factors will allow the incident caaneter to forecast
future conditions.

The incident commander must develop a logical picture of the fire situation and
F2NBOFad oKIFIGQa tA1Ste G2 KIFLIWISY FyR gKIQ
situation.

If significant risks are identified orha#r important information is observed that will
affectfirefighter safety or the action plan and tactics must be adjudigdhe
incident commandeto make the fireground safe.
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Sometimes théguté is a good indicator for a Rgo decision.

The company officer and firefighter, by the nature of their work, are the persons at
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fireground and what the risk may be. The incident commander should listen to what

they have to sags part of the initial and ogoing size up

Obtaining a 360 degree size up is about time versis Itiwill take some element of
time for the incident commander to obtain a complete 360 size up. During that time
period the incident commander should be cautiabsutassignments for any crews

to high risk objectives.



The initial arriving officer malyave enough time to rapidly conduct a 360 degree
size up before additional crews arrive on scene while an attackisrgtvetching a
hoseline to thébuilding and while complying with the OSHA (i 6@ ¢ 2 y 2 dzll ¢ NIzt S

In the rural environment, it may beany minutes before a second due company
arrives on the scene providiageasonabldime periodto conduct a 360 degree size
up. Until other companies are on scene, there are no other companies to command.

In the urban/suburban environment, multiptempanies will be arriving on scene in

a relative rapidcessatiorand it may be more effective to quickly assign fire crews, or
other officers, to various locations on all four sides of the building and obtaining a
size up report frontheseofficers.

In ome cases, the first arriving chief officer assuming command can drive around

the incident buildindi.e. shopping center), or conduct a quick walk arounod,

obtain a complete 360 degree assessment of the fireground while assuming

command and directingoenpanies for a short period of time.K SNBE | G RNA @S
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a walk about 360 size up (or his aitlater arriving chief officers may even more

time to conduct or obtain a 360 deee sizeup for the incident commander.

If barriers prevent a walk around, or drive around, of the fireground, or delay fire
crew access to various locations, theidentcommander should next assign a fire
officer to conduct the 360 degree size up.

The size up also includes evaluation of interior conditions and forecasting where the
fire may progress and how quickly.

Until the complete 360 degree assessment is completed, the incident commander
must be cautious in the commitment of fire crews, musstamily monitor

changing conditions, and be prepared to immediately adjtsivcommitmensor
withdrawal crews all together.

The sizaup isan ongoing process requiring frequentogress reports from all points

of the firegroundhroughout the inciden Until this size up process is completieel
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action plan willikelybe weak and unsaf@ithout this ongoing process

Resourceselected to support fire operationsust math theobjectivesassigned to
crewsg proper sized and number of hose lines, staffing,@tthe use of apparatus
large caliber monitors. All hand lines must be charged before entebngning

compartment



1 Recent research by Underwriters Laboratodetermined that a fire in a modern
homecan create a flashover in just 3 minutes and 40 secoridss rapid flashover
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Such rapid flashovers quickly reduce the surviv@llerof any trapped victims as
well as increasing risk to firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room
about to reach flashovethe time from onset of untenability to flashover was less
than 10 secondsThis DOES NOT allow much of a survival period for the firefighter
to exit a building.

1 Beware of wind driven fires as they can almost instantly create an intense fire once a
upwind window fails or a door is opened that can easily roll over firefightdreréV/
high wings exist, the safest approach is fire crews attack the fire from the upwind
side.

1 Beware of lightweight construction and early collapse poteitfal both the roof
and floors, particularly over a basement fire. Underwriters Laboratory test
determined some lightweight unprotected truss system can collapse as early as 6.5
minutes after flame impingemeigtand without warning.

9 Abandoned and dilapidated buildings are a special consideration foiga no
decision. Where an active and progresdingis present, and the fire is not rapidly
knocked down, a defensive strategy should be seriously considered from the outset.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which a complete 86degree sizeip was not conducted that may have
contributed to fire fighter fatalities including:

Nine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture Shogv8murtin
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@&ydied when they became disoriented
and ran out of air in rapidlyederiorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief enterdide main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was open®¢thin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the warehouse. The burning furniture
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quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incompletecombustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and bag#o radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from a muaididepartment, were sent inside to
search for he missing fire fighters. Soon after, the flammable mixture of combustigrdgucts

ignited, and fire raced through the main showroomterior fire fighters were caught in the rapid fire
progression and nine fire fighters from the firgesponding firedepartment died At least nine other

fire fighters, including two mutuadid fire fighters, barely escaped serious injury.

Structure Fire Claims the Lives of Three Career Fire Fighters and Three Chilonen

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold Shift Commander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckand-rescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch was notified of a structure fire witinee children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim #3) responded to the scene.
Aerial Truck Zapproaching the scene, reporting via radio that white to dark brown smoke was

showing from the residence, and requested six additional fire fightek¥hen Aerial Truck 2 arrived on
the scene at 0830 hours, 2 withessed a woman and child trapped on thetpovof, and they were
informed that three children were trapped inside the housé/ictim #1 proceeded into the house to
perform a searckandrescue operation. Engine 3 arrived on the scene shortly after, and the Lieutenant
connected a supply line to theyirant as Victim #3 pulled the Engine into position. The Lieutenant and
Victim #3 stretched a-fhch supply line and connected it to Aerial Truck 2. At approximately 0831 hours,
the Chief and Fire Fighter #1 arrived on the scene, and the Chief assuntshir@dmmand (IC). At

this time, one of the victims removed the first of the three children from the structure, handed the child
to a police reserve officer near the front entrance of the structure, and returned to the structure to
continue search antdescue operations. At this time one of the victims removed a second child. The IC
grabbed the child and began cardiopulmonary resuscitation (CRR)to limited personnel on the
fireground, the IC directed a police officer on the scene to transport him émel child to the hospital.

After donning her gear, Fire Fighter #1 approached the front door and noticed that tHiwech%psdine
(previously stretched) had been burned through and water wasieeing. It is believed that the three
victims were hit wih a thermal blast of heat before theobdine burned through. The three victims

failed to exit as 12 additional fire fighters arrived on the scene began fire suppression andaarch
rescue operations. Victim #2 was located, removed, and transportachearby hospital, where he was
pronounced dead. Victim #1 and Victim #3 were later found and pronounced dead on the scene.

NOTE: All three children were pronounce dead at the hospital

Volunteer Fire Chief Killed when Buried by Brick Parapet \Wallapse; Texas

http://www.cdc.gov/niosh/fire/reports/face200821.html
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On July 05, 2008, a 42ar old male volunteer fire chief was killed when he was struck by a

collapsing brick papet wall during a commercial structure fire. The fire chief, along with four fire
fighters, were finishing mopping up suppression activities at a grass fire when the fire department was
dispatched to a structure fire. The fire chief and 2 fire fighteitste scene of the grass fire in a tanker
and traveled to the scene of the structure fire whehe fire chief began to sizeip the burning

commercial structure while the other 2 fire fighters traveled 5 blocks back to the station to obtain an
engine andstructural fire fighting gear The 2 fire fighters returned to the structure fire scene with an
engine parked in the street directly in front of the burning automotive repair and upholstery business.
The fire chief grabbed a setfontained breathingapparatus (SCBA) from the engine and pulled a
preconnected 1 ¥4nch handline to the front door assisted by a fire fighter who had just arrived in her
personal automobile. The fire chief worked the nozzle through the doorway (using tank water) while the
other fire fighters established water suppless than 5 minutes after the engine arrived on scene and
shortly after water supply was established, the brick parapet wall at the front of the structure
collapsed, striking the fire chief and burying him undtre brick debris Rescuers quickly uncovered

the fire chief and medical treatment was started immediately. The fire chief, still conscious, was
transported to a trauma hospital where he died several hours later.

Nine Fire Fighters from a Combination Depaent Injured in an Explosion at a Restaurant Fge
Colorado
http://www.cdc.gov/niosh/fire/reports/face200803.html

On February 22, 2008, a deputy chief and eight fire fighters wereethjduring an explosion at a
restaurant fire in Colorado. At 1340 houdispatch reported visible smoke and flames through the

roof of a commercial structureAt 1344 hours, police arrived and began evacuating the restaurant and
the adjoining retail storeThe restaurant was part of a bleltng row of adjoining structure©ver the

next 25 minutes, 3 engines, 2 ladder trucks, and 24 fire department members arrived on scene
including the injured fire fighters A crew entered the restaurant with moderate ske showing toward
the rear and no flames visible. The crew backed out and entered the retail store (an adjacent building
attached to the restaurant) to check for fire in the ceiling but found only light smoke visible. Another
crew attempted to ventilatehe retail store with a chainsaw, and when the roof was noticed to be
spongy, they moved to the roof of the next building, two buildings down from the restauraatior

crews operating in all three buildings had backed out. A crew closed the front doditke restaurant
fearing the oxygen would feed th@ncreasingly greenistiblack smoke pushing out of the roof of the
restaurant. Fireground personnel noticed the front windows of the restaurant and adjoining retalil
store were vibrating as flames from theoof of the restaurant intensified. At 1427 hours, the

restaurant and two adjoining buildings exploded sending glass, bricks, and wood debris into the
street. The crew on the roof located two buildings down from the restaurant, felt the front portion of
the flat roof heave up about five feet, sending a fire officer to the ground below and temporarily
trapping four other fire fighters; all incurred injuries. In addition, four fire fighters, positioned on the
ground within 6 feet of the store fronts, were imgd by flying debris.

NEAR MISS REPORTS

Report#09532
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The fire was in a two story, older commercial structure. The first floor housed a thrift store and an art

gallery, with storage on the second floor. The fire started in the rear of the thrift stdefound heavy

fire coming out of the A, D, and C side doors and windowsNB 6 & ¢Sy d AYGSNA2NI gA 0K
entering on the D side, and operated about five minutes. Smoke caused the power lines to arc. The hose

line was abandoned and the personnel were reassigned.
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the landing.We attempted to force the door when the door frame fell into the building. The second

floor flashed and the roof collapsed. The incident commander changed to a defensive operation and
abandonedthe building. Approximately fifteen minutes later the fire breached into the art gallene

firefighter sustained a minor injury

Report#07908

All hands were working at a 4 alarm fire, involving three, balloon framed, three story, 30'x75' tenement
houses.Heavy structural damage was sustained by the center (origin) structuggposure "B"
experienced exterior fire damage as well as a fully involved attic space. The "D" exposure received
exterior fire damage. A crew of three firefighters was operatingxterior handline between the

original structure and the "B" exposure. At this tithe major body of fire had been controlled,

leaving several stubborn pockets of fire to deal witihe Incident Safety Officer (ISO) noted the crew's
position and evhliated the safety of the operation against the risk involved. The center building had
been severely weakened by the fire and it was determined that the benefit did not merit theTitisk.

ISO ordered the crew to move the line to the adjacent yard at tiear of the building. This would

place them safely out of the collapse zorpproximately five to ten minutes later the structure
suffered a sudden, catastrophic collapse, sending most of the debris to the area where the crew had
been operating beforetie move. This could easily have resulted in death for our members. Instead it
was a honevent.

Report#091146

While returning from a previous incident, the engine spotted light smoke in a residential area. At
approximately the same time that they began to report the smoke, the county dispatch rang out a
structure assignment to that area. As a result the enginvegrseveral minutes prior to the next due

unit. The structure was a triplex with each unit being approximately 2,500 sq. ft. or 7,500 sq. ft in total.
It was built into the side of a grade and entry from the front door placed you on the second floor,
leaving you with one floor below and one floor above.

The captain gave a report on conditions that included smoke and fire coming from the roof and all
occupants out of the buildingThe captain then made the decision to don SCBAs, pull an attack line, and
make entry through the front dooA 360 degree survey had not been completed, nor was any other

unit on scenelUpon making entry, the captain reported encountering light smoke at the ceiling level
with clear visibility into the structure. He then made ttiecision to advance the line down a hallway

where the captain and fire fighter encountered heavy smoke down to the floor; a second alarm was
requested.

At this point, the captain requested ventilation, but no other units were on scene and the deparsment'
only truck company has an extended response time into the involved area. The captain and fire fighter



continued to advance until they encountered active fire. After a quick knock down, they employed the
use of a thermal imager and spotted an additionefhsource to their right, down another hallway.
They advanced to that position and began fighting fire in the kitchen area.

The second due engine arrived a full 5 minutes and 11 seconds after the initial unit went on scene. The
driver of the first arriing engine had already established his own water supply. The second unit was
assigned to back up the first due engiidter making an initial knock down of the fire in the kitchen,

the captain realized he had fire below him and that there was an additiblevel to the building.

However, he was not aware of how to access the lower level. The captain and fire fighter then began to
fight the fire from above it.

It was at this point that the captain and fire fighter suffered burns. It is believed that as thew was
fighting the fire windows on the lower level blew out, creating horizontal ventilation contributing to
the rapid acceleration of the fireThe crew, being positioned above the fire, resulted in them being
exposed to an excessive amount of hedthis resulted in the captain and fire fighter backing out of
the building.

The crew was treated at the hospital. The captain returned to duty and completed his shift. The fire
fighter did not return that day. Both the captain and fire fighter were wegail personal protective
equipment including hoods. The fire eventually grew to five alarms.

Determine the Occupant Survival Profile.

Objective:To cause thincident commandeto consider fire conditioni relation to possible
occupant survival of eescue evenbefore committing firefighters to high risk search and rescue
operations agpart of the initial and ongoingskassessmerand action plan development.

NO GOIf the occupants cannot survive tisearch AND rescue evethd not commit the crews to search
and rescue. Obtain fire control before searching.

Narrative



One essential component in the siap process is to determine if any occupants are trapped and can
they survive the current and projesd fire conditions and the time it will take to search, find, and
extract an occupant/victim.

Our goabks firefighterss to save livesThe fire service has a long history of aggressive search and rescue
operations as an initial priority of first arrivifige companies. History (and firefighter fatalities) also
reflects that frefighters are exposed to the greatest riskinjury and deattduring primary search and
rescue operationsSearch effortgnustbe based on th@otential to save livesA safeandappropriate

action plan canot be accurately developed until wigst determine ifanyoccupans are trapped and

can survive the fire conditiorduring the entirerescue evenffind AND therremove then). If survival is

not possiblefor the entire extraction perioda more cautious approach to fire operations must be taken.
Hre controlshould be obtained before proceeding with the primary and secondary search efforts.

Fire in a building today is not what it was 50 years ago ilRthe@ & 2 F 2 dzNJ F2NB T § KSNA ®
contents contain a large array of plastic products. When exposed to fire, plastics burn hotter and

produce highly toxic gases. For example, a pound of wood, when burned, produces 8,000 British thermal
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three times hotter!
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reflect that flashover can occur in less than five minutes and reach a temperature of more than 1,100

degrees. On many occasions flashover can occur as the first fire companies are anrtfiagcene. In

such cases the survivability of any victims in that compartment can be very limited -@xisiant.

Recent research by Underwriters Laboratories determined that a firevindern homecan create a
flashover in just 3 minutes and 4€econds'This rapid flashover time for the modern home reflects
G§2RI&@Qa (e ¢dyndetits addlysiicS. Wuckirapid flashovers quickly reduce the survival
profile of any trapped victims as well as increasing risk to firefighters.

The research ab showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secon@ikls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The affects of carbon monoxide poisoning on a victim is well known to the fire service. With our plastics
environment, carbon monoxide is produced in very high concentrations and very quickly. As a result,
victims die sooner than the past.

What is not as wéknown, but is an evolving killer for both the victim and firefighters is cyanide

poisoning. Where carbon monoxide kills by blocking oxygen absorption in the blood, cyanide kills the
02Re@Qa 2NHIYyad® [ AGSNI Gdz2NB NB T ff Gadidesandica&roa monoxitle2 6 02 y
will kill a person in 30 minutes. At 3,400 ppm it can kill in less than one minute. It is not uncommon for a
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from the affects of carbon monoxide poisoning, the victim may not survive the organ damage caused by
cyanide poisoning’

This research clearly shows occupants die quicker today than in the pesthe fire service continues
to employ aggressive search and rescagits of years past. And firefighter fatality reports reflect what
can happen without a thorough sizg that includes a survivability profile.

An example of the need to apply survivability profiling as part of action plan development for search and
rescle operations is found in a 2005 study by the Boston Globe newspapepaperexamined

firefighter fatalityreportsrelated to52 fires that killed 80 firefighters between 1997 and 2004. In only

14 of those 52 incidentwas there even a suspicion of tragmgboccupantsin only 6 of those 52 incidents
were people in the building at the time of the fire departments arrival aatione of those 52 fires

resulted in a civilian fatality.

What this research suggests is firefighters are dying at fires where trerNO OCCUPANT/VICTIMS in
the building.

The incident commander must factgrowingfire conditionsresources on scene (the number of
firefighters to complete a rescue), and tlime neededio complete a rescuato the decision to
conduct and suppomprimarysearch and rescueperations

The ultimate question to be considered in regard to survival profilingfiiéaghter cannotsurvive in
the toxicenvironmentwithout SCBA, and the PB&hnotwithstandprolongedexposureabove 500
degreeswhat makesus tink anoccupantcansurvivesimilar condition8

Search and rescue and the related removal of taagpedvictims from the fire building takes time and
guiet often these operations are occurringhile conditions continue to deteriorate sometimes rapidly
This situation decreases the possibility of victim survivability wihiteeasing risko firefighters A
search and rescue decision must be balanced against time and conditions. In someriasegsearch
and rescuaperationsmust bedelayad orabandoned because of deteriorating conditiangil the fire
is controlled

Theincident commandemust determine if victims can survifiee conditionsindividual compartments
as part ofthis evaluation If there is no potential for survival, the @& plan should be based on that
determination For example, &re in a home in the middle of the night, with fire showing out a rear
window, and modest smoke throughout the rest of the building, may allow victim suiwinah
Ay@2t @SR aQ2YLI NIYSyiGacs¢

A fire in the same home in the middle of the night, with significant fire showing from windbseveral
rooms along withdense smokeunder pressurepushing out nearly all openingsay notallow any




victims to survive the heat, toxic environmennd the time required to search and remove them
Additionally, awell involved structure will not allow for survival of any victims.

A fire in an apartment building may not allow survival in a well involved apartment (compartment), but
the survival profile mape good in the adjacent apartment(s). The action plan should extend search and
rescue to the exposure apartments if safe to do so.

The incident commander must also understand the resources required for search and rescue and

extraction of the victimResearch conducted by the Phoenix and Seattle Fire Departments regarding

search and rescue of downed firefighters determined that it took an averagg-b2 firefighters and

19-21 minutes to complete theearchr Y R ¢ SEG NI OG A 2y ¢ T NBs€arch e fordadzA f RA Y -
downed firefighter inalarge building, it does reflect the realitie$ the time and resources needé¢d

searchJocate, and remove the (civilian) victim from the building. And, it likely will take more than a
two-firefighter team to complete.

It should also be noted that the above research was conducted under simulated conditions. Removing a
victim under actual fire catitions, with zero visibility, fire, smoke and heat, along with wet and debris
littered floors will be more difficult and take longer.

The incident commander should also be aware of the affects of wind on fire development and intensity
and the negative imgct on occupant survival and search and rescue operation. Any wind over 10 mph
begins to have increasingly dangerous affects by dramatically increasing the intensity of fire conditions
in a building and rapidly increases risk to any firefighters downwini¢evin a building. The higher the

wind speed the more intense the fire conditions. Once upwind windows fail or doors are opened, wind
will rapidly push the fire onto firefighters almost instantly and minimizing survival time.

A smaller example of the fefcts of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running4wrial for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

Where windconditions exists firefighters the incident commander may need to alter the old rule of
GFradrO1Ay3a FANB FNRBY (KS dzyodz2NYySR &aARSé FyR Fddal O

This Rule by no means suggests that primary search and rescue operations noatsgliniine Rule
does, however, suggest there are fires conditions where the firefighter cannot penetrate and the victim
cannot possible survive.

Bottom line if the firefighters must wear PPE and SCBA to survive a toxic, 1,100 degree environment to
rescuea victim, can the victim survivéf’the occupant(s) cannot survive the search aestue evendo
not commit. Obtain fire control before searching.



Teaching Points
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fires are hotter, and flashover occurs sooner.
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than whatwas experienced few decades ago. The old primary killer of fire victims was
carbon monoxide.

1 Today, the new killer in smoke is cyanide whi@®ismes deadliefaster than carbon
monoxide. For example, the medical examiner in a firefighter fatality investigation
stated he believed a firefighter who removed his face piece, or had it knockkdd#,
carbon monoxide level in his blood that would have rendered him unconscious in 30
seconds and he would have stopped breathing in another 60 seconds.

1 Recentresearch by Underwriters Laboratories determined that a firarindern home
can create dlashover in just 3 minutes and 40 secondhls rapid flashover time for the
Y2RSNY K2YS NBTFf SO &syitetRe abdpiastids &8Sudh @Apid O2y (i Sy
flashovers quickly reduce the survival profile of any trapped victims as well as increasing
risk to firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

9 Our goal is to save lives. The greatest risk taken by firefighter is during search and
rescue operationsThereforerisk must béased on the potential to save livédn action
plan can be accurately developed unté first determine if the victim can survive the
fire conditions before rescuers reach them AND then survival their renffoxiatim
survival is not possible, a more cautious approach to fire operatioss loe taken.
Control of the fire should be obtained before proceeding with the primary and secondary
search efforts.

i The ultimate question to be considered in regard to survival profiling: If a firefighter
cannot survive in the toxic environment with@€BA, and the PPE cannot withstand
prolonged exposure above 500 degrees, what makes us think an occupant can survive
similar conditions?



No fire attack or building is worth the life of a firefighter.

The prime factor imccupantsurvival profiling is basl on evaluating fire conditions in
A Y RA ¢chripddmentsd |y R Rigititte Midfich gan survive existing and
projected fire conditions for the entirescue event.

An accurate determination of a survival profile will require a 360 degree size up.
The incident commander must facmowingfire conditions, resourcem scene (the

number of firefighters to complete a rescuand the time to complete a rescu#o the
decision to conduct and support search and rescue.

Search and rescue and the tteld removal of the victim from the fire building takes time
and most often occurs while fire conditions continue to deteriogaemetimes rapidly,
thus, increasing risk. The patient may not survive the toxic environment.

The incident commander must det@ne if victims can survive conditionsndividual
compartmentsas part of decision making.

If there is no potential for survival, the action plan should be based on that
determination and the action plan must reduce firefighter risk expoSdiv&ain fre
control before extending search and rescue operations.

Research conducted by the Phoenix and Seattle Fire Departments regarding search and
rescue of downed firefighters determined that it took an average diZlfirefighters

and anaverage of 191Y Ay dzi Sa (2 O2YLX SGS (GKS NX&0OdzS
building. While this research was for a downed firefighter in large buildings, it does

reflect the realities that it will take time to search, find, ahdnremove the (civilian)

victim from the buding. And, it likely will take more than a tvfioefighter team to

complete.

A fire in a home in the middle of the night, with fire showing out the rear window, and
modest smoke throughout the rest of the building may allow victims survival.

A fire in he same home in the middle of the night, with significant fire showing, and
dense smoke under pressure pushingalldpenings, may not allow any victims to

survive the heat, toxic environment, and the time required to search and remove them. A
more cautous approach should be taken in firefighting operations.

A well involved structure will not allow for survival of any victims.



1 A wellinvolved fire in an apartment may not allow survival in the compartment, but the
survival profile may be good in the adent apartment(s). The action plan should extend
search and rescue to the exposure apartments if safe to do so.

9 It must be understood that search and rescue takes time to comtbletpatient may
not survive the toxic environment and fire conditions ma/improve during the rescue
efforts. Be cautious

1 Abandoned and dilapidated buildings are a particular risk to firefighters and experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, s@us consideration should be given to a defensive strategy.

1 Beware of lightweight construction and early collapse poteitfal both the roof and
floors, particularly over a basement fire. Underwriters Laboratory test determined some
lightweight unproteted truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

1 Beware of wind driven fires as they can almost instantly create an intense fire once a
downwind window fails or a door is opened that can easily rol finefighters. Where
high wings exist, the safest approach is fire crews attack the fire from the upwind side.

1 Ultimately, the incident commander must consider; if the firefighters must wear PPE and
SCBA to survive a toxic, 1,100 degree environmenstmeea victim, can the victim
survive? If the occupant(s) cannot survive the search and rescue event, do not commit.
Obtain fire control before searching.

PECIAL NOTS&ee additionakupporting research information regarding
occupant survivaprofilingA y G KS E(a8dz8S¥ St FT2NJ CANBTA:
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Also see appendix A for expanded research information on survival profiling.
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December 2009 issue of Fire Engineeninggazine author Captain Stephen Marsar, of tHére
Department of New York cited the following study.

o

The Boston Globe newspaper, in 2005, examined federal investigation repuirb2 fires that killed
80 firefighters between 1997 and 2004. In only 14 of those 52 incidesats there even a suspicion of
trapped occupantsin only 6 of those 52 incidents were people in the building at the time of the fire
departments arrival andpnce again, not one of those 52 fires resulted in a civilian fatality.

B. Dedman, Fewer Resources, Greater Risk for Firefighters, Boston Globe, January 31, 2(305

What this research suggests is firefighters are dying in large numbers at fires wherath&®

OCCUPANBVICTIMSwere inthe building Inorder to increase firefighter survival, firefighters must
seriously evaluate tetherany occupants are actually in the building and thoroughly assess their ofile.
survival profile.

<

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which the incident commander may not have considered that the present fire
conditions made it unlikely that any occupants could survive the rescueng including:

One Carrer Firefighter/Paramedic Dies and Part -time Firefighter is Injured When Caught in
Residential Structure

NIOSH Case number F2010

On March 30, 2010, a 28-year-old male career fire fighter/paramedic (victim) died and a 21-

year-old female part-time fire fighter/paramedic was injured when caught in an apparent

flashover while operating a hoseline within a residence. Units arrived on scene to find heavy fire

conditions at the rear of a house and moderate smoke conditions within the uninvolved areas of

the house. A search and rescue crew had made entry into the house to search for a civilian who

was entrapped at the rear of the house. The victim, the injured fire fighter/paramedic, and a third

fire fighter made entry into the home with a charged 2 %2 inch hoseline. Thick, black rolling

smoke banked down to knee level after the hoseline was advanced 12 feet into the kitchen

area. While ventilation activities were occurring, the search and rescue crew observed fire

rolling across the ceiling within the smoke. They
out . o0 The search and rescue crew wer edtmlescee t 0 e xi
the injured fire fighter/paramedic first and then the victim. The victim was found wrapped in the 2

% inch hoseline that had ruptured and without his facepiece on. He was quickly brought out of

the structure, received medical care on scene, and was transported to a local hospital where he

was pronounced dead.



All fire companies were advised at dispatch and enroute that the civilian victim was in a wheel
chair on an oxygen support system and the wheel chair was on fire.

Structure Fire Claimthe Lives of Three Career Fire Fighters and Three Chilglewa

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold Shift Commander (Victim #1) and t&agine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckandrescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch was notified of a structure fiveeh three children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2 ) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim #3) responded to the scene.
Aerial Truck 2 approaching the scene, reporting via radio that white to dark brown smoke was
showing from the residenceand requested six additional fire fightergVhen Aerial Truck 2 arrived on
the scene at 0830 hourgerial Truck 2 witnessed a woman and chirapped on the porch roof, and
they were informed that three children were trapped inside the hous¥ictim #1 proceeded into the
house to perform a searend-rescue operation. Engine 3 arrived on the scene shortly after, and the
Lieutenant connected aupply line to the hydrant as Victim #3 pulled the Engine into position. The
Lieutenant and Victim #3 stretched dr&h supply line and connected it to Aerial Truck 2. At
approximately 0831 hours, the Chief and Fire Fighter #1 arrived on the scendyea@tiief assumed
Incident Command (ICAt this time, one of the victims removed the first of the three children from

the structure, handed the child to a police reserve officer near the front entrance of the structure,
(the child was pronounce dead ahe hospital)and returned to the structure to continue search and
rescue operations. At this time one of the victims removed a second cHilte IC grabbed the child

and began cardiopulmonary resuscitation (CPR). Due to limited personnel on the firegttoeihd
directed a police officer on the scene to transport him and the child to the hospital. After donning her
gear, Fire Fighter #1 approached the front door and noticed that théntbzhandline (previously
stretched) had been burned through and wateas freeflowing. It is believed that the three victims
were hit with a thermal blast of heat before the handline burned through. The three victims failed to
exit as 12 additional fire fighters arrived on the scene began fire suppression and-aadnascue
operations. Victim #2 was located, removed, and transported to a nearby hospital, where he was
pronounced dead. Victim #1 and Victim #3 were later found and pronounced dead on the scene.

NOTE: All three children were pronounced dead at the hospital

Volunteer Fire Fighter and Trapped Resident Die and a Volunteer Lieutenant is Injured following a
Duplex Fire Pennsylvania
http://www.cdc.gov/niosh/fire/pdfs/face200806.pdf

OnFebruary 29, 2008, a Afear old male volunteer fire fighter (the victim) and a\a&ar old

volunteer Lieutenant were injured during a structural fifdne fire fighters were attempting to locate
and rescue a 44ear old female resident from a burning dugk. The fire fighters became trapped on
the second floor when fire conditions deteriorated.he victim was rescued by the rapid intervention


http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf
http://www.cdc.gov/niosh/fire/pdfs/face200806.pdf

team (RIT) and both the victim and injured Lieutenant were transported to the hospital. The victim
remained in criical condition for several days in the burn unit before succumbing to his injuries on
March 5, 2008The female resident of the structure did not survive the fire.



Gonduct an Initial Risk Assessment and Implement a SAFE ACTION PLAN

Objective:To cause the incident commander to develop a safe action plan by conductingup size
assess the occupant survival profile and completinglaassessmerieforefirefighters are placed in
high risk positions on the fireground.
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Narrative

The incident commander mubkiave a logical visionas®K | & A& o0dz2NYyAy3IsZ 6KSNB Al
likely totravel, along with a reasonable calculation of what fire crewsazomplish safely. This vision
must be transferred to an action plan.

The incident action plan lays out where the incident commander intends to go. The foundation of a good
action is the completion of the 360 degree size up and the occupant survivakprofik first priority of

the action plan is to ensure firefighter safety. Ultimately, the action plan should select the correct
strategy and build a command organization that covers all the critical areas of the fireground with
adequate resources.

There ae also a number of critical factors that must be assessed in developing an action plan and they
include; building size, arrangement and access, fire location and extension, wind speed and direction,
ventilation profile, savable lives and property, resagcadequate firefighter staffing and water supply.

All seven sides of the structure must be evaluated; four sides, interior, top and bdiestuating these
factors will allow the incident commander to forecast future conditions

The risk assessment [adlels the size up and determines what level of risk is acceptable based on

conditions and resources available. Key elements to the assessment include applying the fire
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factors based on local and past experience. Other components include evaluating lives to be saved,

savable property, and recognizing what is about to be lost or is already lost. The Rules of Engagement

serve as an excellent risk assessment that will improve fireground safety.

Once the risk and critical factors are considered the appropriate strategy can be sejedfedsive,

marginal, or defensive. The strategy determines the objectives and tasks to be assigned crews to obtain
incident stabilization. Selecting an offensiveategy with defensive fire conditions puts firefighters at
extreme risk. A marginal strategy would be used only when fire conditions unexpectedly rapidly
deteriorate following initial offensive operations (caught by surprise) and its purpose is to allow
firefighters to exit the building as soon as possible. It may also be used (very short term) when a savable
life is confirmed (i.e. victim hanging out the window). Conditions will be deteriorating rapidly and the
window of success will be very short andstbperation must be very closely monitored by the incident
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be reserved for football.

The development of the incident action plan begins with the initieident commander, most often a
company officer. The initial action plan is generally a basic plan based on limited intelligence collected
within the time frame before a chief officer arrives on scene. The plan must have the correct strategy. As
a chief oficer assumes command, that officer must confirm the correct strategy and continue the size

up process and refine and broaden the plan based on his ability to collect progress reports and build an
effective command organization. As the fire progressesctraditions will either improve or worsen. If
conditions deteriorate, the incident commander must be prepared to rapidly evacuate the building
before firefighters are harmed.

The incident commander must recognize that the action plan is fluid and charitfpefirevconditions
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stays ahead of the fire.

Until the proper strategy is confirmed and a solid action plan is developed the incident commander
should be vey cautious about assigning a crew to what might be considered a high risk position.

The action plan also includes obtaining the four critical benchmarks for firefighting operations;
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control (fire control) and when the fire is no longer causing damage (loss stopped). The incident

commander must check off each benchmark as the incident progresses.
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flashover in just 3 minutes and 40 secondhkls rapid flashover time for the modern home reflects
G§2RI&@Qa (e ¢dyndetits atddlysiicS. Wuckrapid flashovers quickly reduce the survival

profile of ary trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secon@lbls DOESQI
allow much of a survival period for the firefighter to exit a building.

The incident commander should also be aware of the affects of wind on fire development and intensity
in the action planning process. Any wind over 10 mph begins to have increasigegrdus affects by
dramatically increasing the intensity of fire conditions in a building and rapidly increase risk to any
firefighters downwind while in a building. The higher the wind speed the more intense the fire
conditions. Once downwind windows ffar doors are opened, wind will rapidly push the fire onto
firefighters almost instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs tcelban exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a signifiegind enters the building



firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

Where wind conditions exists firefighters the incident commander may need to alter the old rule of
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Beware of lightweight construction and early collapse potertifar both the roof and floors,
particularly over a basement fire. Underwriters Laboratory test determined some lightweight
unprotected truss system can collapse as early as 6.5 minutes after flame impingearahtvithout
warning.

Abandoned and dilapidated buildings are a particular risk to firefighters and experience has shown there
is little likelihood of containing any occuganWhere the fire cannot be quickly controlled, serious
consideration should be given to a defensive strategy.
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and firefighters are put at great risk.

Teaching Points

1 The incident commander must have a logical vision as to what is burning, where it
AaX YR gKSNB AidQa tA1Ste G2 GNI @Stz |f2y
crews can accomplish safely. This vision must be transferred to an plain

9 Obtaining a 360 sizap and assessing theecupant survival profile will provide
information on fire conditions and a risk assessnibat will allow the incident
commander to develop more accurate, and safe, initial action plan.

9 There are alsa number of critical factors that must be assessed in developing an
action plan and they include; building size, arrangement and aceexssspeed
and direction,fire location and extension, ventilation profile, savable lives and
property, resources, &djuate firefighter staffing and water supply.

1 All seven sides of the structure must be evaluated; four sides, interior, top and
bottom. Evaluating these factors will allow the incident commander to forecast
future conditions.

1 Until these two criticaldctors are determined safe action plan cannot be
developed. The occupant survival profile, for example will determine what level of
riskwhichmay be allowed.



1 The first companies or officers to an assigned geographic location or function MUST
provide an initial size upf their assigned positioreport to the incident
commander.

1 The incident commander muse able to forecaswhere the fire is progressing, or
likely to travel, and a consideration of time lines, along with a reasonable
calculation of what fire crews can accomplish safely (or not accomplish) when
developing the action plan.

1 Once the risk and critical factors are considered the appropriate giratan be
selected; offensive, marginal, or defensive. The strategy determines the objectives
and tasks to be assigned crews to obtain incident stabilization.

9 Selecting an offensive strategy with defensive fire conditions puts firefighters at
extreme rsk.

1 A marginal strategghauld be used only when fire conditions unexpectedly rapidly
deteriorate following initial offensive operations (caught by surprise) and its
purpose is to allow firefighters to exit the building as soon as possible. It may also
be used (very short term) when a savable life is confirmed (i.e. victim hanging out
the window).

1 Ongoing progress reports will continue to provide information critical to the plan
and decision making as well as revisions to the action plan.

1 The action pla, and all commitment of fire crews, must consider the safety of
firefighters as the highest priority.

1 The action plan is a fluid plan that will change with time, fire conditions, and
resources. In order to keep the plan current the incident commanderabtzn
frequent progress reports and maintain situational awareness of all that is
happening on the fireground.

1 Recent research by Underwriters Laboratories determined that a fire in a modern
home can create a flashover in just 3 minutes and 40 secahastapid flashover
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Such rapid flashovers quickly reduce the survival profile of any trapped victims as
well as increasing risk to firefighters.

1 The research also shed, in many experiments, that if a firefighter is in a room
about to reach flashovethe time from onset of untenability to flashover was less



than 10 secondsThis DOES NOT allow much of a survival period for the firefighter
to exit a building.

1 Beware dwind driven fires as they can almost instantly create an intense fire once a
downwind window fails or a door is opened that can easily roll over firefighters.
Where high wings exist, the safest approach is fire crews attack the fire from the
upwind side.

1 Beware of lightweight construction and early collapse poteiatfal both the roof
and floors, particularly over a basement fire. Underwriters Laboratory test
determined some lightweight unprotected truss system can collapse as early as 6.5
minutes afte flame impingement, and without warning.

1 Abandoned and dilapidated buildings are a special consideration foiga no
decision. Where an active and progressing fire is present, and the fire is not rapidly
knocked down, a defensive strategy should®eously considered from the outset.

1 No fire attack is worth the life of a firefighter. Period!

9 The ultimate question to be considered in regard to survival profiling: If a firefighter
cannot survive in the toxic environment without SCBA, and the PRE&tca
withstand prolonged exposure above 500 degrees, what makes us think an
occupant can survive similar conditions?

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a
number of incidents in which the incident commandgid not conduct a thorough sizap,
thoroughly assess the occupant survival profile and complete a full risk assessment before
placing fire fighters in high risk positions, including:

Nine Career Fire Fighters Die in Rapid Fire Progression at Cominucidture Showroong South
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@ydied when they became disoriented

and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engineompany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroan. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was open®¢thin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the wareh@ud he burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
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interior crews became disorierdd when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. Thatsbowroom windows
were knocked out and fire fighters, including a crew from a muai@dldepartment, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts
ignited, and fire raced through ¢hmain showroominterior fire fighters were caught in the rapid fire
progression and nine fire fighters from the firgesponding fire department died At least nine other
fire fighters, including two mutuadid fire fighters, barely escaped serious igju

Structure Fire Claims the Lives of Three Career Fire Fighters and Three Chilonen

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold ShiftCommander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckand-rescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch wsanotified of a structure fire with three children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim p8jdesl to the scene.

Aerial Truck 2 approaching the scene, reporting via radio that white to dark brown smoke was
showing from the residence, and requested six additional fire fighters. When Aerial Truck 2 arrived on
the scene at 0830 hours, 2 withessedvoman and child trapped on the porch roof, and they were
informed that three children were trapped inside the housé/ictim #1 proceeded into the house to
perform a searckandrescue operation. Engine 3 arrived on the scene shortly after, and the hantte
connected a supply line to the hydrant as Victim #3 pulled the Engine into position. The Lieutenant and
Victim #3 stretched a-fhch supply line and connected it to Aerial Truck 2. At approximately 0831 hours,
the Chief and Fire Fighter #1 arrivedtbe scene, and the Chief assumed Incident Command AlC).

this time, one of the victims removed the first of the three children from the structure, handed the

child to a police reserve officer near the front entrance of the structure, (the child was puomced

dead at the hospitalland returned to the structure to continue search arascue operations. At this

time one of the victims removed a second child. The IC grabbed the child and began cardiopulmonary
resuscitation (CPR). Due to limited personnettwe fireground, the IC directed a police officer on the
scene to transport him and the child to the hospitfter donning her gear, Fire Fighter #1 approached
the front door and noticed that the 1%nch hosdine (previously stretched) had been burnetitough

and water was freeflowing. It is believed that the three victims were hit with a thermal blast of heat
before the fosdine burned through. The three victims failed to exit as 12 additional fire fighters

arrived on the scene began fire suppressiondasearchand-rescue operations.Victim #2 was located,
removed, and transported to a nearby hospital, where he was pronounced dead. Victim #1 and Victim
#3 were later found and pronounced dead on the scene.

Career Fire Captain Dies When Trapped bytiBaRoof Collapse in a Vacant
House Fire Texas

http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf
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On February 19, 2005, a-y@arold career fire Captain (the victim) died aftezing trapped by the

partial collapse of the roof of aacantone-story wood frame dwelling. The house was abandoned and
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hoseline into the house, locate the seat of the fire, and begin extinguishment. Thetaryewooden

ranchstyle house was built in the 1950s and additional rooms had been added at thia egtdeast two

phases following the initial constructio@rews arriving on scene could see fire venting through the

roof at the rear of the houseThe victim and a fire fighter advanced the initial attack line through the

front entrance and made their watoward the rear of the house. Visibility was good in the front of the

house but conditions quickly changed as they advanced toward theTharfast attack crew had just

begun to direct water onto the burning ceiling in the kitchen and den areas whea thof at the rear

of the structure (over the building additions) collapsed, trapping the captain under burning delfrige

collapse pushed fire toward the front of the house which quickly ignited carbon and dust particles

suspended in the air along witloimbustible gases, sending a fireball rolling toward the front of the

structure. Prior to the time of the collapse, two other crews had entered through the front entrance.

The rapidly deteriorating conditions following the collapse quickly engulfed the atlseews with fire.

Crew members became disoriented and crews became separated as they attempted to find their way

out. Five fire fighters received burns requiring medical attention.

NEAR MISS REPORTS

Report#07749

A hose team entered a two story sindigamily structure witha well involved roof/attic fire. Prior to the
hose team entering the building, deck gun had been used to control the fir& portion of the second
floor ceiling collapsed and briefly trapped a member. The member was easily reraogexkited the
building with a strained neckihe hose team entered the building before an Incident Action Plan had
been established and argued with the Incident Commander about defensive tactihe Safety Officer
advised the duty captain to exit the blding but the captain was convinced that an offensive attack
was warranted. The building was not occupied by civilians.




If You Do Not Have the Resources to Safely Support and Protect Firefighters
Seriously Consider a Defensive Strategy.

Objective:To prevent the commitment of firefighters to high risk tactical objectives that cannot be
accomplished safely due to inadequate resources on the scene.

Narrative

Adequate resources are needed for prompt incident stabilization. Simply put; a lot of cescenuals a
lot accomplished. Little resources equals little success

The incident commander must recognize the limits of his desired action plan based on available
resources to fight the firax ! RS |j dzI (G S s N&ude2hizNIBed df firefighters mtene and when
others will arrive, apparatus capabilities, proper size and number of hoselines or high caliber apparatus
mounted monitors required, and a secure water supplgng with an adequate number of chief

officers to fill the needed division argfoup command positionsThe level of resources present has a
great influence on which strategy is selected. Firefighters will be placed at great risk with an offensive
strategy if resources are too little, or arrive too late.

Even large urban fire depgments, experience fires are beyond their capabilities. Smaller suburban or
rural fire departments with limited resources and a significant fire cannot possibly expect the same
firefighting success as the larger urban fire departments. The action planbmasljusted to fit this
reality. Twoor threefire companiesstaffed  with two or three members eactalong with longer
response timegsannot be expected to complete the same work as the NFPA 1710 standard
recommendation of 17 members on the scergepart of the initial response to a structure fire.

In order to obtain adequate resources the incident commander must request additional alarms, or
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second alarm early rather than later. What is eventually not used can be returned to service. The
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much resource on scene is better than too little. A viwssdent commander will also maintain one or

more companies in reserve at staging until the incident is deemed stabilized.

Clearly, the incident commander must limit firefighter risk exposure to what can be accomplish safely,
Ay Of dzZRA y 3 (i Kiéns ¢f théNduildliSy agdEdnéentrialdd\di what can be saved, or going to
defensive operations immediately.

Conducting search and rescue, along with interior firefighting operations, where there is significant fire
in the building, and inadequate resourcas scene, places firefighters in the interior at extreme risk.
The incident commander must seriously consider a defensive strategy.
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establishment of a fullgtaffed Rapid Intervention Team beyond the simplest fisesmust to maximize
firefighter safety and survival.

Bottom line: The incident commander must match resources to fire conditions. If there is more fire than
resources, the incident commander mustnsider defensive operations.

Teaching Points
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the fire, the proper size and number of hoselimegla securghydrant)water supply
along with an adequate number ofiefi officers to fill the needed division and group
command positions.

1 One or two fire crews, with two or three members each, cannot be expected to complete
the same work as the NFPA 1710 standard recommendation of 17 members on the scene
as part of thenitial response to a structure fire.

1 Many times, the fire iB1 anadvancedstage,complexor exceeds the scengesources
for some period of timeélhe incident commander must adjust the action plan that
reflects this reality and keep firefighters safe.

1 Conducting search and rescue, along with interior firefighting operations, where there is
significant fire in the buildingyith inadequate resourcseon scene, places firefighters in
the interior at extreme risk.

1 Delays in the arrival of additionahrouteresources alsextends the high risk
environment foffirefighters engaged in interior operations.

1 If on scene resources are not adequate to ¢iffety conduct search and rescue and
control the fireand support a RIT, limit the risk exposure of firefighters. Seriously
consider an early defensive operation.

9 Fire control should be obtained before interior operations or search and rescue
operationsare initiated.

1 Where inadequate resources exist, fire control should be obtained (defensive) before
interior operations are initiated.



1 The incident commander, and firefighters, must recognize we cannot always save people
or buildings when we do not hattee resources on scene to do so.
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fire andthe establisment ofa fully staffed Rapid Intervention Tedrayond the simplest
fire is amustto maximize firefighter safetgnd survival.

1 In order to obtain the necessary resources, the incident commander must request
additional resources (multiple alarms or mutual aid) early and before all on scene

resources are esumed

1 The incident commander should NEVER piece mealstsdoe one on two fire
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commander to maintain reserve companies in staging until it is clearly determined that
they will not be needed.

The NIOSH Fire FightEatality Investigation and Prevention Program has identified a number
of incidents in which the lack of adequate staffiran scenewvas a contributing factor to fire
fighter LODDs including:

Nine Career Fire Fighters Die in Rapid Fire Progressi@oaimercial Furniture ShowroomSouth
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@&ydied when thy became disoriented

and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facility. The first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting thénewroom to the warehouse. The Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear agtiie r

showroom addition to the loading dock was open®dthin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the warehouse. The burning furniture
quickly generated a huge amount of toxic and highly flarable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.
The interiorfire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from duabiaid department, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts

ignited, and fire raced through the main showroom. Interior fire fighters were caught in the rapid fire
progressiorand nine fire fighters from the firstesponding fire department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious injury.

C
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Structure Fire Claims the Lives of Three Career Fire Fighters and Childeeng lowa

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold Shift Commander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckandrescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch was notified of a structure fire witinee children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim #3) responded to the scene.
Aerial Truck Zapproaching the scene, reporting via radio that white to dark brown smoke was
showing from the residenceand requested six additional fire fightergvhen Aerial Truck 2 arrived on
the scene at 0830 houréerial Truck 2 withessed a woman and child trapen the porch roof, and
they were informed that three children were trapped inside the hous¥ictim #1 proceeded into the
house to perform a searend-rescue operation. Engine 3 arrived on the scene shortly after, and the
Lieutenant connected a supgipe to the hydrant as Victim #3 pulled the Engine into position. The
Lieutenant and Victim #3 stretched dr&h supply line and connected it to Aerial Truck 2. At
approximately 0831 hours, the Chief and Fire Fighter #1 arrived on the scene, and thasSineéd
Incident Command (ICAt this time, one of the victims removed the first of the three children from

the structure, handed the child to a police reserve officer near the front entrance of the structure,
(the child was pronounce dead at the hogal) and returned to the structure to continue search and
rescue operations. At this time one of the victims removed a second cHitee IC grabbed the child

and began cardiopulmonary resuscitation (CPR). Due to limited personnel on the fireground, the IC
directed a police officer on the scene to transport him and the child to the hospital. After donning her
gear, Fire Fighter #1 approached the front door and noticed that thénthzlosdine (previously
stretched) had been burned through and water wasffliowing. It is believed that the three victims
were hit with a thermal blast of heat before th@$dine burned through. The three victims failed to exit
as 12 additional fire fighters arrived on the scene began fire suppression and-seaFadscue

operations. Victim #2 was located, removed, and transported to a nearby hospital, where he was
pronounced dead. Victim #1 and Victim #3 were later found and pronounced dead on the scene.

NOTE: All three children were pronounced dead at the hospital
Volunteer Fire Fighter Dies While Lost in Residential Structure/ Ambama

http://www.cdc.gov/niosh/fire/pdfs/face200834.pdf

On October 29, 2008, a 34#ar old male volunteer fire fightdthe victim) was fatally injured while

fighting a residential structure fird.he victim, one of three fire fighters on scene, entered the

residential structure by himself through a carport door with a partially charged-ttihose line; he

became lost in hick black smokeThe victim radioed individuals on the fireground to get him out. Fire
fighters were unable to locate the victim after he entered the structure which became engulfed in

flames. The victim was caught in a flashover and was unable to edmfiee. Approximately an hour

after the victim entered the structure alone, a police officer looking through the kitchen window noticed
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entered.
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NEARMISS REPORTS

Report #09364

On the morning of [date and time deleted], we received an alarm of a structure fire about ¥2 mile from
Station [1]. Engine [1], Engine [2] and Rescue [1] responded.

Upon the arrival of Engine [1] and Rescue [1] we found heavy smoke showing from the structure.
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through the front door, but due to extreme amount of ret, were not able to get to the seat of the

fire. Group 1 lieutenant called for vertical ventilatiobut due to staffing issues, ventilation was not

able to be performed.

Our chief arrived on scene and assumed command. He advised us to exit thegoarnidiwe were

going defensive. After exiting the house, group 1 pulled their line to thiel€of the structure and
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Commander then advised the first arrigioff duty personnel to set up the PPV fan at the front door.

Once two offduty personnel arrived, they became Group 3 and set up and turned on the fan. The

structure was an old [deleted] house built in the early 1900s with a very big and open at&c thaf

smoke cleared, the Incident Commander advised Groupl and 2 to stop flowing water because Group 3

was going in the front door and we were going back offensive.

Due to heavy fire, Group 3 was doing no good and backed out. Two morduiff personrel arrived

and the Incident Commander made them Group 4 and assigned them to vertically ventil@ités

order was given 45 minutes into the fire and approximately 30 minutes after a defensive attack was
ordered and the PPV fan was set up. The roof wasady visibly sagging and from the road you could
see heavy fire in the attic. Three lieutenants and a captain on scene advised the Incident Commander
that the task was unsafe. Group 4 ignored our plea and put a ladder on the building. Once on the roof
and starting to ventilate, the roof gave way and collapsed. The two firefighters in Group 4 were
standing on the roof ladder and were able to roll off the house. The roof ladder sustained major fire
damage and the firefighter making the cuts was verkyutat his back up firefighter was holding onto

him and saw the roof start to give way. This allowed for the backup firefighter to pull the [power saw
operator] up and fall off the rood onto the ground instead of into the fire.

After it was over, the irefighters from Group 4 stated that the Incident Commander ordered us to
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DO NOT Risk Firefighter Lives for Property Thatr@alBe SavedSeriously
Consider a Defensive Strategy.

Objective:To prevent the commitment of firefighters to high risk search and rescue and firefighting
operations that may harm them when fire conditions prevent occupant survivasigmificant or total
destruction ofthe buildingis inevitable.

Narrative

Part of the risk assessment is the determining what can, and cannot, be saved. This will allow the
incident commander to determine the correct strategy and tactics to be employed.

Our goabks firefighterss to save liveButthe incident commandemustrecognize that we cannot

always save a liféf conditions indicate occupastamot survivecurrent and projected fire conditions
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fire is controlled.

Theincident commandemustalsorecognize that we cannot always save a buildirigpse that are lost
are generallyrebuilt after the fire. Ndire attack orbuilding is worth the life of a firefighteXet, NIOSH
firefighter fatality reports are full of casevhere firefighters were killed while operating in buildings
where fire conditions would be clearly defined as defensive fires.

If conditions indicate occupant survival is not possible or the building is lost to fire, the incident
commander must considevrite of sections of the building lost, or the entire building and change the
strategy and seriously consider defensive operations. Fire control should be obtained before any search
and rescue operations begin. If interior operations are already undefinefighters must be

immediately withdrawn and operate from safe exterior positions. The incident commander must also
recognize it often takes longer to evacuate crews than it took them to penetrate to their operating
positions. The call to evacuate mustooir before the fire can harm themppropriate large calibelnose
streams, or monitorsirom exterior positions should be employed ¢dtainfire control.

Buildings that are lost are often well involved with fire or fire in sections of the building éseithg
rapidly to take the building. In these casagge caliber hoselines or apparatus mounted monitor
streams should be considered to achieve a rapid and safe knockdown of the fire before extending
interior operations and search and rescue.

The incidentommandemust understand that the structural integrity of a well involved building will be
compromised. Thee fire conditiongat away at the buildings structurahdcan exposé the firefighter

to the risk of rooffloor, or total buildingcollapseduring later interior operations or overhaul. Structural
integrity must be reassessed beforeerassessd.

As another example for the need for the correct strategy is research conductédre liBoston Globe
newspaper, in 2005yhichexamined federal investigation reports of 52 fires that killed 80 firefighters
between 1997 and 2004. In only 14 of those 52 incideras there even a suspicion of trapped




occupantsln only 6 of those 52 incidents were people in the building at the tifrthe fire
departments arrival and not one of those 52 fires resulted in a civilian fatality.

What this research suggests is firefighters are dying in large numbers at fires wheravéreldO
OCCUPANIIVICTIMSvere inthe building Inorder to increas firefighter survival, firefighters must
seriously evaluate laetherany occupants are actually in the building and thoroughly assess their

survival profile.

The change to a defensive strateggquiresa change in the action plan. The first priority of the action
planshould be to protect firefightersThe incident commandeshould not extend riskor what is
already lostThe incident commander must quickly obtain progress reports from all points on the
fireground, conduct a fresh risk assessment, and update the action plan.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secon@lkis DOES NOT
allow much of a survival period for the firefighter to exit a building.

The incident commander should also be aware of the affects of wind driven fires on fire development
and intensity. Any wind over 10 mph begins to have increasing dangeiffects by dramatically
increasing the intensity of fire conditions in a building and rapidly increase risk to any firefighters
downwind while in a building. The higher the wind speed the more intense the fire conditions. Once
downwind windows fail odoors are opened, wind will rapidly push the fire onto firefighters almost
instantly and minimizing survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be arit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significantveinters the building
firefighters will be subject to a much greater blow torch affect than created by positive pressure
ventilation.

The incident commander must also consider the possilafitightweight construction and early
collapse potential. Undermiters Laboratory test determined some lightweight unprotectexbr truss
systenscan collapse in 6.5 minutes after flame impingemeand without warningThis short time
frame means collapse could occur as the first crews are entering the building.

Abandoned and dilapidated buildings aa¢ésoa particular risk to firefighters and experience has shown
thereisverylittle likelihood that there are any occupants in the buildiBgould there be any active and
growing fire in such a building which cannetimmediatelycontrolled then a defensive strategy must
be seriously considered at the outset.

Bottom line:If fire conditions preven&an occupantfrom surviving a rescue evenobr the fire has, or will,
destroy the buildingthe action plan should protedéirefighters. Go defensive.
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flashover in just 3 minutes and 40 secondlklis rapid flashover time for the modern home reflects
G§2RI&Qa @& ¢3dynbetids and plasicsS Fudhirapid flashovers quickly reduce the survival

profile of any trapped victims as well as increasing risk to firefighters.

Teaching Points

NO GOIf fire conditions prevent occupant survival, adjust the action plan to miningke

NO GO: If the fire has, or will destroy the building, adjust the action plan and minimize risk.

I The incident commandenust recognize that we cannot always save a life.
i The incident commandenust recognize that we cannot always saveudding.

1 Where both are lost, all that remains is to stop extension and knock down and
extinguish the fire in a safe manner. Buildings that are lost nearly always-are re
built.

1 No fire attack or building or fire attack is worth the life of a firefighter. Mos
buildings will be réouilt.

9 If conditions indicate there is no occupant survival possible, or the building is
already lost to fire, ofire conditions will take the building, DO NOT place
firefighters at risk. The action plan should protect firefight€snsider early
defensive operations and obtain fire control before firefighters are allowed to enter
the building.

1 The Boston Globe newspaper, in 2005, which examined federal investigation
reports of 52 fires that killed 80 firefighters between 1997 and 2004. In only 14 of
those 52 incidentw/as there even a suspicion of trapped occupdntsnly 6 of
those 52 incidets were people in the building at the time of the fire departments
arrival and not one of those 52 fires resulted in a civilian fatality.

1 What this research suggests is firefighters are dying in large numbers at fires where
there were NO OCCUPANTS/\WISTWere in the building. In order to increase
firefighter survival, firefighters must seriously evaluate whether any occupants are
actually in the building and thoroughly assess their survival profile.

1 Recentresearch by Underwriters Laboratories deteeththat a fire in a modern
home can create a flashover in just 3 minutes and 40 seconds! This rapid flashover
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Such rapid flashovers quickly reduce the survival prdfa@ptrapped victims as
well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room
about to reach flashovethe time from onset of untenability to flashover was less
than 10 secondsThis MES NOT allow much of a survival period for the firefighter
to exit a building.

Beware of lightweight construction and early collapse potentfal both the roof

and floors, particularly over a basement fire. Underwriters Laboratory test
determined somdightweight unprotected truss system can collapse as early as 6.5
minutes after flame impingemergtand without warning.

Abandoned and dilapidated buildings are a particular risk to firefighters and
experience has shown there is little likelihoodaitaining any occupants. Where
the fire cannot be quickly controlled, serious consideration should be given to a
defensive strategy.

Beware of wind driven fires as they can almost instantly create an intense fire once
a upwind window fails or a door ipened that can easily roll over firefighters.

Where high wings exist, the safest approach is fire crews attack the fire from the
upwind side.

Any time the building is determined it cannot be saaedd calibelhose streams

or apparatus mounted monitostreams should be considered to achieve a rapid

and safe knockdown of the fire before extending interior operations and search and
rescue.

Following fire control from exterior operations the incident commander and the
safety officer must conduct a thorolgisk assessment of the buildings structural
integrity for safe operations before entry is permitted
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andensure they are not engaging in independent or freelanceiéie that put

them at risk (particularly when the incident is determined to be a defensive

operation).

This Rule does not suggest that no action be taken. Rather, a more cautious
approachshouldbe takento ensure firefighter safety



1 The incident comnraler, because of an exterior view, often is in the best position
to determine if the fire is defensive from the outset. If after the initial fire attack is
mounted and conditions continue to deterioratiee incident commander must
seriously consider a daisive strategy

9 The incident commander must continuously monitor changing conditions and not
hesitate to declare the fire a defensive operation and immediately evacuate crews
from the building if conditions worsen.

1 The incident commander must understandften takes longer to evacuate crews
than it took them to penetrate to their operating positions. The call for an
evacuation must occur before the fire can harm firefighters.

9 After ordering an evacuation of the building the incident commander musiobn
I aNRBdzyR NROAYE NIRA2 OlFfft G2 Ftf 5AOAaA:
confirm they understand the fire is now defensive and that all crews are indeed
evacuating the building and have done so. Once evacuation is complete a Personnel
Accounability Report (PAR) roll call must be conducted to confirm all firefighters
are out of the building.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which the incident commander committeddiighters to high risk operations

at structures with minimal value and conditions indicated occupant survival was unlikely, and
the building could not be saved, including:

Structure Fire Claims the Lives of Three Career Fire Fighters and Three Chilonen

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold Shift Commander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (wig and Victim #3), lost their lives while

performing searcfandrescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch was notified of a structure fire with three children possibly trapped inside. At
approximatdy 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim #3) responded to the scene.
Aerial Truck 2 approaching the scene, reporting via radio that whdedark brown smoke was

showing from the residenceand requested six additional fire fighterg/hen Aerial Truck 2 arrived on

the scene at 0830 hourgerial Truck 2 witnessed a woman and child trapped on the porch roof, and
they were informed that three children were trapped inside the houseVictim #1 proceeded into the
house to perform a searend-rescue operation. Engine 3 arrived on the scene shortly after, and the
Lieutenant connected a supply line to the hydrant as Victim #3 pulled the Engpngoisition. The
Lieutenant and Victim #3 stretched drich supply line and connected it to Aerial Truck 2. At


http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

approximately 0831 hours, the Chief and Fire Fighter #1 arrived on the scene, and the Chief assumed
Incident Command (ICAt this time, one ofthe victims removed the first of the three children from

the structure, handed the child to a police reserve officer near the front entrance of the structure,
(the child was pronounce dead at the hospitajd returned to the structure to continue search and
rescue operations. At this time one of the victims removed a second cHitee IC grabbed the child

and began cardiopulmonary resuscitation (CPR). Due to limited personnel on the fireground, the IC
directed a police officer on the scene to transport him and the child to the hospital. After donning her
gear, Fire Fighter #1 approached the front door and noticed that théntkzlosdine (previously
stretched) had been burned through and water was fflesving. It is believed that the three victims
were hit with a thermal blast of heat before th@$dine burned through. The three victims failed to exit
as 12 additional fire fighters arrived on the scene began fire suppression and-seakotscue
operations. Victim #2 was located, removed, and transported to a nearby hospital, where he was
pronounced dead. Victim #1 and Victim #3 were later found and pronounced dead on the scene.

NOTE: All three children were pronounced dead at the hospital

Nine CareeFire Fighters Die in Rapid Fire Progression at Commercial Furniture Showy&amuth
Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engineompany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroan. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was openkithin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the wareh@ud he burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disorierd when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. Thet sbhowroom windows
were knocked out and fire fighters, including a crew from a muai@dldepartment, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts

ignited, and fire raced through ghmain showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the firgisponding fire department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious igju

Career Fire Captain Dies When Trapped by Partial Roof Collapse in a Vacant
House Fire Texas


http://www.cdc.gov/niosh/fire/reports/face200718.html

http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf

On February 19, 2005, a-§@arold career fire Captain (the victind)ed after being trapped by the

partial collapse of the roof of aacantone-story wood frame dwelling. The house was abandoned and
1y26y o0& NBaARSyida Ay (i k8tire dbifhe incident Thevictim wasiel O] K 2 dz
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hoseline into the house, locate the seat of the fire, and begin extinguishment. Thetaryewooden

ranchstyle house was built in the 1950s and additional rooms had been added at the rear in at least two
phases following the initial construction. Crews arriving on scene could see fire venting through the roof

at the rear of the house. The victim and a fire fighdidvanced the initial attack line through the front

entrance and made their way toward the rear of the house. Visibility was good in the front of the house

but conditions quickly changed as they advanced toward the rear. The fast attack crew had jusihbeg

to direct water onto the burning ceiling in the kitchen and den areas when the roof at the rear of the

structure (over the building additions) collapsed, trapping the captain under burning debris. The

collapse pushed fire toward the front of the househich quickly ignited carbon and dust particles

suspended in the air along with combustible gases, sending a fireball rolling toward the front of the

structure. Prior to the time of the collapse, two other crews had entered through the front entrance.

The apidly deteriorating conditions following the collapse quickly engulfed the other crews with fire.

Crew members became disoriented and crews became separated as they attempted to find their way

out. Five fire fighters received burns requiring medicattion.

Volunteer Fire Lieutenant Killed While Fighting a Basement FPennsylvania

http://www.cdc.gov/niosh/fire/pdfs/face200808.pdf

On March 5, 2008, a 3fearold male volunteer Fire Lieutenant (the victim) died while fighting a
basement fireAbout 30 minutes after the fire call had been dispatched and the crews had been
evacuated from the structure and accounted for, a decision waade to reenter the structure to try

and extinguish the fireThe victim, an Assistant Chief (AC), and a Captain had made their way down an
interior stairway to the basement area where the victim opened a4 hoseline. Shortly thereafter,

the Captairtold the AC that he had to exit the basement stairs. A few seconds later, the AC told the
victim to shut down the line and evacuate the basement because the fire was intensifying. The AC was
second up the stairs and told a fire fighter at the top of ttergvay landing that the victim was coming

up behind him. The AC exited the structure while the fire fighter stayed at the top of the stairway and
yelled several times to the victim, but received no response. The fire fighter exited the structure and
informed the AC that the victim had not come up from the basement. The AC then notified the Incident
Commander who activated a rapid intervention (RIT) team. The RIT made entry into the structure but
was repelled by the intensity of the fire. After several magscue attempts, the victim was removed

from the building and later pronounced dead at the hospital. Four other fire fighters were treated for
minor injuries and were released from the hospital. The following factors were identified as contributing
to the incident: an absence of relevant standard operating guidelines; lack of fire fighter team
continuity; suboptimal incident command and risk management; and lack of a backup hose line.


http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf
http://www.cdc.gov/niosh/fire/pdfs/face200808.pdf

NEAR MISS REPORTS

Report #10213

After operating for about five hourst a large type Il building, an officer on the scene determined it
was necessary to enter the structure to search for a missing occupéinivas very cold and water had
been flowing approximately 3000 GPM via two aerial master streams for about fous.hour

Much of the water was frozen within the structure and the missing occupant was suspected of being in
the room of origin.It was evident to most on the scene that the victim, if inside, was dedaespite

these facts, the IC allowed a company to enter structure and go upstairsThe axe they were using

to sound the floor broke through the steps and fell into the basement. This easily could have been a
Frefighter falling through the floor.

Report #09364

On the morning of [date and time deletede received an alarm of a structure fire about ¥2 mile from
Station [1]. Engine [1], Engine [2] and Rescue [1] responded.

Upon the arrival of Engine [1] and Rescue [1] we found heavy smoke showing from the structure.
9y 3IAYS wm6 f I A Ruglithehydvantgight aérdss/tiSestreet.yHRQIn® [1] group went in
through the front door, but due to extreme amount of heat, were not able to get to the seat of the fire.
Group 1 lieutenant called for vertical ventilation but due to staffing issuedjlagon was not able to be
performed.

Our chief arrived on scene and assumed commalid advised us to exit the building and we were

going defensive.After exiting the house, group 1 pulled their line to thai@e of the structure and

Group2 (of2 ¥ 9y 3IAYS wHB U0 Llzf f-s@lRof iheksBucttir& GleynBidemt ¢ ¢ (2 GKS
Commander then advised the first arriving off duty personnel to set up the PPV fan at the front door.

Once two offduty personnel arrived, they became Group 3 and setngptarned on the fan. The

structure was an old [deleted] house built in the early 1900s with a very big and open/sdttc.the

smoke cleared, the Incident Commander advised Groupl and 2 to stop flowing water because Group 3

was going in the front dooand we were going back offensive.

Due to heavy fire, Group 3 was doing no good and backed dut:o more offduty personnel arrived

and the Incident Commander made them Group 4 and assigned them to vertically ventilate. This
order was given 45 minutesto the fire and approximately 30 minutes after a defensive attaslas
ordered and the PPV fan was set up. Tdaf was already visibly sagging and from the road you could
see heavy fire in the attic. Three lieutenants and a captain on scene advisethttident Commander
that the task was unsafe Group 4 ignored our plea and put a ladder on the building. Once on the roof
and starting to ventilate, the roof gave way and collapsed. The two firefighters in Group 4 were
standing on the roof ladder and we2able to roll off the house. The roof ladder sustained major fire
damage and the firefighter making the cuts was very lucky that his back up firefighter was holding onto
him and saw the roof start to give way. This allowed for the backup firefighfmultehe [power saw
operator] up and fall off the rood onto the ground instead of into the fire.



After it was over, the firefighters from Group 4 stated that the Incident Commander ordered us to
GSYuAtlrisS FyR S 6SNB y24 32Ay3 G2 oNBIF{1 Fy 2NRSN

Repat#09-926

A first due, fourperson engine company arrived at an abandoned, single story siraotk residential

structure fire. Approximately 60 percent of the building wasinvolved, A G K G KS NP2 F al 33JAY
K . ¢ @frdlighte\backedupby OI LJi I Ay > Ichizhett &ikh a Eombinatoyd noAzIel S
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side. Therefore, they attacked the fire heat. The exposure structure was also an abandoned building.

The firefighter on the nozzle received second degree burns to shoulders, chest, thighs, and forearms
(approximately 18% BSA). The burns were secondarsadiant heat. The firefighter was wearing full

PPE, including an SCBA. His turnouts sustained some discoloration and melting on the reflective striping
on arms, chest, and thigh area. The firefighter was transported to the hospital for burn care and

released the next morning. He is off duty until further notice.

Report#09532

The fire was in a two story, older commercial structure. The first floor housed a thrift store and an art

gallery, with storage on the second floor. The fire started in the re#lreothrift store.We found heavy

fire coming out of the A, D, and C side doors and windowsNBE 6 & ¢Sy i AYGSNA2NI 6AGK
entering on the D side, and operated about five minutes. Smoke caused the power lines to arc. The hose

line was abandonedral the personnel were reassigned.
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the landing.We attempted to force the door when the door frame fell into the building. The second

floor flashed arl the roof collapsedThe incident commander changed to a defensive operation and

abandoned the building. Approximately fifteen minutes later the fire breached into the art gatiesy.

firefighter sustained a minor injury.



ExtendLIMITELCRIisk toProtect SAVABLE Property.

Objective:To cause the incident commander to limit risk exposure to a reasonable, cautious and
conservative level when trying to save a building that is believed, following-agsite be savable.

LIMITEDthe point, edge, orline beyond which something cannot or may not proceddonfined or
restricted within certain limits.

NO GOIf the building cannot be saved, consider an exterior defensive attack.

Narrative

Limited is defined gt i KS LR Ay (X SR3IASI etpidicdnioyoSmay oeployerd, o K A OK
O2y FTAY SR 2NJ NB A&l NRIOdtHeRvordskherk & § limid Sr\de,lbéyghd Whicly A ( & ¢ ©
firefightersmay notbe exposed to unsafe fire conditiorifa buildingcan be savedhe incident

commander should extenlimited risk and carefly employcalculated operationsvhich must be

continuously monitored to ensure the safety line is not crossed.

¢tKS 1S& 92NR Ay U(UKAA RAAaOdzaaA2y thelifedfafirefighterf I8¢ & b 2

the building can be saved a cautious and conservative operation should be employed. The incident
commander must also recognize they cannot always save a building. If conditions worsen and become
unsafe during interior operatios, crews must be withdrawn from the building in a timely fashion and
defensive exterior operations employed. Most buildings that are lost will be rebuilt.

Much of our firefighting is conducted in buildings that are deemed savable. Some may referd@ghes

~

a :

GONBIFIR YR 0dziiSNE 2NJ aNRdziAySé FANBFAIKGAD |1 2650

and they can, and have, killed firefighters.

Wherethe building is deemed savable attdoiselines must be of proper size and number to achieve
fire control. There must be adequate staffing to conduct operatiohls hoselines entering burning
building or compartment must be charged and operating with the correct pressuesome cases it
maybe appropriate to use large calibapparatus monibred monitor devices to quickly knock down fire
before crews enter a building.

Recent research by Underwriters Laboratories determined that a firarindern homecan create a
flashover in just 3 minutes and 40 secondlkls rapid flashover time for theadern home reflects
G2RIF&Qa G @& ¢gyndetits atddlgsiicS. WBuckirapid flashovers quickly reduce the survival
profile of any trapped victims as well as increasing risk to firefighters.

The research also showed, in many experiments, that ieéighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 second@ibls DOES NOT
allow much of a survival period for the firefighter to exit a building.



Interior firefighting operations must be fyllsupported with adequate resources on scene a8kl must
be closely and continually assessAdire that cannot be controlled quickiyay be approaching
flashover. The firvill alsocontinue to eat away at the buildings structural integrity, weakeiinthus,
increasing risk.

The incident commander should also be aware of the affects of wind on fire development and intensity.
Any wind over 10 mph begins to have increasing dangerous affects by dramatically increasing the
intensity of fire conditionsni a building and rapidly increase risk to any firefighters downwind while in a
building. The higher the wind speed the more intense the fire conditions. Once downwind windows falil
or doors are opened, wind will rapidly push the fire onto firefighters atrmstantly and minimizing

survival time.

A smaller example of the effects of wind is positive pressure ventilation. Anyone who has used positive
knows there needs to be an exit point in or near the fire area. Where that exists the positive ventilation
pushes fire out that window in a blow torch fashion running horizontal for several feet. If the door the
firefighter is entering is downwind from the fire and a significant wind enters the building firefighters
will be subject to a much greater blow torcffect than created by positive pressure ventilation.

The incident commander must consider the possibiitlightweight construction and early collapse
potential. Underwriters Laboratory test determined some lightweight unprotedkear truss systera
cancollapse in 6.5 minutes after flame impingemerdand without warningThis short time frame
means collapse could occur as the first crews are entering the building.

Abandmed and dilapidated buildings aedsoa particular risk to firefighters and experice has shown
thereisverylittle likelihood that there are any occupants in the buildiGfpould there be any active and
growing fire in such a building which cannotibenediatelycontrolled then a defensive strategy must
be seriously considered at the outset.

Bottom line; No fire attack or building is worth the life of a firefighter. Risk must be closely and
continuously assessed during interior operations. If the fire is abohatm firefighters, go defensive.

Teaching Points

1 No fire attack or building is worth the life of a firefightdithe buildingcan be saved,
cautious and conservative operations should be applied

1 The incident commander and fire crews must recogngeannot always save a
building. When buildings are lost, most will be demolished and rebuilt. riskats
appropriate.



Firefighting operations must be fully supported with adequate resources and risk must
be closely and continually assessed. If caontdeteriorate and become unsafe, crews
must be rapidly withdrawibefore firefighters are harmeand defensive operations
implemented.
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and controlhe fire, the propesize and number of hoselin@sda securghydrant)
water supply

Large caliber hose lines provide improved fire control and safety for firefigtiters
significant fire is encounteredn some cases it would be appropriate to use large caliber
apparatus mounted monitor devices to quickly knock down fire before crews enter a
building.

Where hoselines are used for attack, they must be of proper size and number to achieve
fire control. Allhoselines entering or approaching a burning building or compartment
must be charged and operating with the correct pressures.

A fire that cannot be controlled quickly will continue to eat away at the buildings
structural integrity, veakening it and ine@asing risk. An uncontrolled fire also continues
to develop untenable fire conditions and lessens occupant survival.

Where significant fire has consumed a building the buildings structural integrity must be
assessed before fire crewseanter the building

The risk to firefighters continues after fire control. All buildings will be structurally
compromisedo some degredy fire and a collapse potential may exist for crews
conducting overhaul. The roof and floor trusses may be weakened substantially. The
atmosphere will remain toxic for some time requiring continued SCBA use.

Recent research by Underwriters Laboratories determined that a fire in a modern home
(contents of plastics and synthetiasgn create a flashover in just 3 minutes and 40
seconds!KAda NI LIAR FflaK20SNJ GAYS F2NJ 40KS Y2RSNJ
¢ synthetics and plastics. Such rapid flashovers quickly reduce the survival profile of any
trapped victims as well as increasing risk to firefighters.

The research also showad many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.



1 The incidat commander must beveare of lightweight construction and early collapse
potential ¢ for both the roof and floors, particularly over a basement fire. Underwriters
Laboratory test determined some lightweight unprotected truss system can collapse as
early @& 6.5 minutes after flame impingemenand without warning.

1 The incident commander should also be aware of wind driven fires as they can almost
instantly create an intense fire once a downwind window fails or a door is opened that
can easily roll overrfighters. Where high wings exist, the safest approach is fire crews
attack the fire from the upwind side.

1 Abandoned and dilapidated buildings are a particular risk to firefighters and experience
has shown there is little likelihood of containing aegupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which efforts to save lauilding without conducting a risk exposure assessment
led to fire fighter LODDs including:

Charleston, SENine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture
Showroom¢ South Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$&ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions insideuaning commercial furniture showroom

and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehousghe Assistant Chief entered the main
showroom entrance attte front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was openkithin minutes, the firerapidly spread into and

above the main showroom, the right showroom addition, and the warehoudée burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incomplete combustion that added tdné¢ fuel loadThe fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and began to radio for assistarséha heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from a musidldepartment, were sent inside to
search for the missing fire fighter&oon after, the flammable mixture of combustionfmpducts

ignited, and fire raced through the main showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the fiurgisponding fire department died. At leasne other fire
fighters, including two mutuadid fire fighters, barely escaped serious injury.


http://www.cdc.gov/niosh/fire/reports/face200718.html

Career Fire Fighter Dies in Wind Driven Residential StructurecR¥ieginia

http://www.cdc.gov/niosh/fire/pdfs/face200712.pdf

On April 16, 2007, a 2fearold male career fire fighter was fatally injured while trapped in the master
bedroom during a windliriven residential structure fire. The victim was a fire fighter on the sgco
apparatus to arrive on scenEire was visible at the back exterior corner of the residenblaticing cars

in the driveway, no one outside, and no lights visible in the house, the lieutenant from the first arriving
engine called in a second alarm, suSpg A y3 (G KS Ll2aaArAoAftAdGe 2F NBAARSY(a]
hoseline was stretched to the front door by the first arriving engine crew but did not enter due to poor
water pressure in the hoseline. The victim and his lieutenant, wearing their SCB#gcktiite residence
through the unlocked front dooiVith light smoke showing, they walked up the stairs to check the
bedrooms. The victim and lieutenant cleared the top of the stairs and went straight into the master
bedroom. With smoke beginning to show atiling levelthe victim did a righhand search while the
lieutenant with thermal imaging camera (TIChand checked the be&uddenly the room turned

black then orange with flamesThe lieutenant yelled to the victim to get out. The lieutenant fotimsl
doorway and moved toward the stairs, falling down the stairs to midway landing. The lieutenant tried to
direct the victim to the stairs verbally and with a flashlighs the wind gusted up to 48 miles per hour,
the wind-driven fire and smoke engulfethe residence. The incident commander (IC) ordered an
evacuation and the lieutenant was brought outside by the engine and rescue company cregiseral
attempts were made by the engine and rescue company crews to reach the second floor. On the third
attempt the stair landing was reached but the ceiling started collapsing and flames intensified. Due to
the intensity of the fire throughout the structure, all fire fighters were evacuated and operations turned
defensive. The victim was found in the master twean partially on a couch underneath the front
windows.

Volunteer Deputy Fire Chief Dies after Falling Through Floor Hole in Residential Structure during Fire
Attackt Indiana.

http://ww w.cdc.gov/niosh/fire/reports/face200624.html

On June 25, 2006, a -34arold male volunteer Deputy Fire Chaied after falling through a hole in

the 1% floor of a residential structure during a basement fire attack. The floor system in thgear-old

3,200 ffhouse contained engineered woodeRrJbists covered with plywood sheetingThe basement

was mostly unfinished and thelbists were exposed frorhé bottom. Little smoke and no fire was

visible when fire fighters initially entered the house but conditions rapidly deteriorateéthe victim

was working by himself, operating a 1 % inch hand line just inside the front entrance, when he fell into
thebaSYSy (o ! GGSYLIWia 6SNBE YIRS (2 NBFOK G4KS @GAOUGAY
debris in the basement, fire/smoke conditions, and the angle of the failed floor all disrupted attempts to
reach the victim. Approximately 21 minutes elapseamhfrthe time of the initial 911 call reporting the

fire until the victim was located. The fire originated in the basement and-Jleésts were almost totally
consumed in the area where the floor collapse occurred.

Career Engineer Dies and Fire Fightgutad After Falling Through Floor While Conducting a Primary
Search at a Residential Structure Fg&Visconsin.

http://www.cdc.gov/niosh/fire/reports/face200626.html



http://www.cdc.gov/niosh/fire/pdfs/face200712.pdf
http://www.cdc.gov/niosh/fire/reports/face200624.html
http://www.cdc.gov/niosh/fire/reports/face200626.html

On August 13, 20086 55yearold male career Engineer (victimied and his partner was injured after
falling through the floor at a residential structure firéhe5,600 ffwas constructed ir1999 and the

first floor contained a heateflooring systemconsisting of a howvater piping system encased in
lightweight concretevhich was supported by engineered wooddists and trussesAnengine

company was conducting a fast attack on a suspected basement fire, while a ladder company conducted
horizontal ventilation. The victim and his partner were assigned to conduct a primary search on the
ground floor. Smoke made visibility difficulbut little heat was detected as the victim and his partner
proceeded to conduct a left hand search. They sounded the ceramic tile floor and took one crawling
step while on their knees.They heard a large crack just before the floor gave way sending tleim

the fire burning in the unfinished basementThe victim fell into the room of origin while his partner fell
on the other side of a basement door into a hallway. The partner was able to eventually crawl out of a
basement window. The victim was reeogd the next day. The floor collapsed approximately 8

minutes after the first crews arrived on scene.

Volunteer Fire Fighter Dies After Falling Through Floor Supported by Engineered W @&ksms at
Residential Structure Fire Tennessee.

http://www.cdc.gov/niosh/fire/reports/face200707.html

On January 26, 2007, a-2darold male volunteer firdighter died at a residential structure fire after

falling throughthe ground fbor that was supported by engineered woodd S| Ya ® ¢ KS GAOGA Y Q:
had advanced a hand line approximately 20 feet into the structure with nearo visibility. They

requested ventilation and a thermal imaging camera (TIC) in an attempt to locate anguwgsti the

fire. The victim exited the structure to retrieve the TIC, and when he retuthedloor was spongy as

conditions worsenedwhich forced the crew to exitThe victim requested the nozzle and proceeded
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while he stood in the doorway. Without warning, the floor collapsed sending the victim into the

basement Crews attempted to rescue the victim from the fully involved basement, but a subsequent

collapseof the main floor ceased any rescue attempts. The victim was recovered later that morning.

Partial Roof Collapse in Commercial Structure Fire Claims the Lives of Two Career Fire Eighters
Tennessee.
http://www.cdc.gov/niosh/fire/reports/face200318.html

On June 15, 2003, a-3@arold male career Lieutenant (Victim #1) and ay8@arold male career fire
fighter (Victim #2) died while ying to exit a commercial structure following a partial collapse of the roof
which was supported by lightweight metal trusses (bar joists). The victims were part of the initial entry
crew searching for the fire and possible entrapment of the store manageth victims were in the

back of the storepperating a handline on the fire that was rolling overhead above a suspended

ceiling. A truck company was pulling ceiling tiles searching for fire extension when a possible
backdraft explosion occurred in theoid space above the ceiling tile¥ictim #1 called for everyone to
back out due to the intense heat, just as the roof system at the rear of the structure began to fail,
sending debris down on top of the fire fightersVictim #1 and Victim #2 became sept&d from the

other fire fighters and were unable to escape. Crews were able to remove Victim #2 within minutes and
transported him to a local hospital where he succumbed to his injuries the following day. Soon after
Victim #2 was removed, the rear of theiilding collapsed preventing further rescue efforts until the fire
was brought under control. Victim #1 was recovered approximately 1 %2 hours later.



http://www.cdc.gov/niosh/fire/reports/face200707.html
http://www.cdc.gov/niosh/fire/reports/face200318.html

SPECIAL NOABOUT LIGHTWEIGHT/ENGINEERED TRUSS SUsitEMEters
Laboratories, with funding from the Department of Homeland Security, has developed an on
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Houston, Tx,Career Fire Captain Dies When Trapped by Partial Roof Collapse in a Vacant House Fire
Texas;
http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf

On February 19, 2005, a-§@arold career fire Captain (the victind)ed after being trapped by the
partial collapse of the roof of aacantone-story wood frame dwelling. Théiouse was abandonednd
1y26y o0& NBaARSyida Ay (GKS | NBI (2. Tadvictimwasdiel O1
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hoseline into the house, locate the seat of thefiand begin extinguishment. The ea®ry wooden

ranchstyle house was built in the 1950s and additional rooms had been added at the rear in at least two

phases following the initial construction. Crews arriving on scene could see fire venting threuglofth
at the rear of the house. The victim and a fire fighter advanced the initial attack line through the front
entrance and made their way toward the rear of the hougesibility was good in the front of the house
but conditions quickly changed as theadvanced toward the rearThe fast attack crew had just begun
to direct water onto the burning ceiling in the kitchen and den areas when the roof at the rear of the
structure (over the building additions) collapsed, trapping the captain under burning debrhe

collapse pushed fire toward the front of the house which quickly ignited carbon and dust particles
suspended in the air along with combustible gases, sending a fireball rolling toward the front of the
structure. Prior to the time of the collapsayt other crews had entered through the front entrance.
The rapidly deteriorating conditions following the collapse quickly engulfed the other crews with fire.
Crew members became disoriented and crews became separated as they attempted to find their way
out. Five fire fighters received burns requiring medical attention.

NEAR MISS REPORTS

Report#08522

Crews responded to a local cement manufacturing plant for a reported coal pile fire. When the crews
arrived they discovered an exterior coal conveyolt ba fire. The conveyor is approximately-800

feet in height, covered, and was not operating at the time of the fire. The fire was attacked using
elevated master streams from two ladder trucks. The main body of the fire was quickly knocked down.
The incident commander and plant personnel put together a plan to overhaul the conveyor to

extinguish the remaining pockets of fire that were burning in the accumulated coal dust. There were no

visible flames at this time. The plan was to put hand linegimice along a cat walk located beside the
conveyor. The process would be labor intensive as it was starting to get dark and the height of the
conveyor slowed operations.


http://www.uluniversity.us./
http://www.cdc.gov/niosh/fire/pdfs/face200509.pdf

The plan was to start at one end of the conveyor and work towards the otigtr Erews would be

rotated out as they ran out of air. Lockit/tag-out was confirmed. All crew were required to be in full

PPE including SCBA. Hose streams and hand tools were used to break up the pockets of coal dust. The
plan was in place and overhlawas started.

The winds had been gusty all day with gust to 25 mph. Approximaték2 20 3 hours into the

operation, the crew from Quint [1], working with a three person crew, was operating on the catwalk.

No visible flames were presenf strong gust of wind came up and created a coal dust cloud. The

cloud ignited and completely enveloped one of the crew members in fire. The other two crew

members were able to douse him with the hose stream in secon@i&e incident commander went on

to say, '"The fact that the crew was on air no doubt saved (the crewmember) from serious injury, or
even death. Suffice to say all three were impressed with the explosive nature of the coal dust, and how
quickly they were in trouble." The crew member remarkedeltias hot as sitting in the flashover
simulator, only instantaneously." He was uninjured and continued working.



Extended Vigilant and Measureliskto Protect and Rescue SAVABLE Lives.

Objective:To cause the incident commander to manage search and rescue, and supporting
firefighting operations, in a highly calculated, controlled, and cautious manner, while remaining alert to
changing conditions, during high risk search and rescue operations.

VIALANT On the alert; watchful.
MEASURERareful; restrained. Calculated; deliberate.
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Narrative

Firefighters, by the nature of their work, are routinely placed in a higlhenvironment. The highest risk
levels are taken during search and rescue operations while other crews are attempting to control the
fire.

The ley wordsin this Ruleare vigilantand measuredVigilantis definedagt 2y G KS | £ SNI |
During ®arch and rescue operations the incident commander must remain aletidaoging fire

al ¥
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conditionsthat may increase risk or prevent rescieasuredis defined agt OF NBE T dzf ¥ NB &G NI Ay !

Ol £ Odzt I it SR +the BpplRaidnd of vehidh niust be serioustynsidered by the incident
commander.

Being alert and watchful means the incident commander must continually assess fire conditions
OKNRdzZAK2dzi GKS NBaOdzS S@Syid FyR Aa (GeLAOKTfTt e
Conditions will either beeteriorating or improving. It also means the incident commander must obtain
progress reports of conditions from all points of the fireground. Worsening conditions observed from
the exterior or elsewhere on the fireground can quickly increase the risketiighters involved in

search operations.

Our goabs firefighterss to save liveand the fire service has a long history of aggressive search and
rescue operations as an initial priority of first arriving fire companies. History (and firefightetidaali

also reflects thatifefighters are exposed to the greatest rizkinjury and deattduring primary search

and rescue operationg. KS Ay OARSY (i 02 Y ¥arckini§ belbased RiStidpbtantia?ty” (i 2
save livesA safeand appropriateactionplan camot be accurately developed until wigst determine if
anyoccupans are trapped andan survive the fire conditiorduring the entirerescue eventhe time to

find AND themremove then). If survival isletermine to bepossiblefor the extractionperiod a search

and rescue operation may be deemed appropriate

Search and rescue and the removal of the victim takes time. Fire conditions are almost always
deterioratingin the early stageghus increasing risind reducing occupant survivdlhe inailent

NBFS
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commandemust be constantly aware of changing conditions and balance the risks. Changing conditions
may require the search to erminatedin the middle of the searcand crews withdrawn

Research conducted by the Phoenix and Seattle Fire Depaismegarding search and rescue of
downed firefighters determined that it took an averageldf1?2 firefighters and an average 821
minutes to complete thesearch- y R & S E &f M fitefighterfyoin the building. While this research
was for a dowaed firefighter in large buildings, it does reflect the realitidéthe time and resources
neededto search]ocate, andthen remove the (civilian) victim from the building. And, it likely will take
more than a twefirefighter team to complete.

Where itis believed lives can be saved, firefighters may tend to push the safety envelop. Risk may be
justified, kut must be closely monitorely the incident commandeaind controlledio a safelevel Iffire
conditionscreatetoo highof arisk, firefighters shold be withdrawnto a safe locatiobeforethey can

be harmed. Search operations can resume following fire control.

Rescue operations muatsobe fully supported with adequate resources and risk must be continually

assessedi ! RSljdzr 6 S NBa2dzNOSaé YSI ya dreyn dcdré® pfiiitivielp v dzY 6 S N.
engage and control the fire, the proper size and number of hoselised and a secure (hydrant) water

supplyis establishedlf resources are inadequate to maintdirefighter safety during search and

firefighting operations, other safeapproacheshould be consideredr defensive operations

implemented

Large caliber hose lines provide improved fire control and safety for firefighters. In some cases it would
be gopropriate to use large calibepparatus mounteanonitor devices to quickly knock down fire
before crews enter a building conduct search and rescue operations

Where hoselines are used for attack, they must be of proper size and numiteradequate &ffing, to
protect the search effort andchieve fire control. All hoselines must be charged and operating with the
correct pressurebefore entering the fire compartment

The incident commander must be vigilant and on alert for changing conditions. Research by

Underwriters Laboratories determined that a fire im@dern homecan create dlashover in just 3
minutes and 40 second$! KA & NI LIAAR Ff I aK2@0SNJ GAYS F2N 6KS Y2RSN
¢ synthetics and plastics. Such ragashovers quickly reduce the survival profile of any trapped victims

as well as increasing risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenabilityto flashover was less than 10 secondihis DOES NOT
allow much of a survival period for the firefighter to exit a building.

Where conditions begin to deteriorate, firefighters must be withdrawn to a safe location before the fire
can harm them.

The incidat commander should also be aware of the affects of wind on fire development and intensity.
Any wind over 10 mph begins to have increasingly dangerous affects by dramatically increasing the



intensity of fire conditions in a building and rapidly increasisk to any firefighters downwind while in

a building. The higher the wind speed the more intense the fire conditions. Once downwind windows fail
or doors are opened, wind will rapidly push the fire onto firefighters almost instantly and minimizing
survivd time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that windowm a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters will be subject to a much greater blow torch affect than created bytipegiressure

ventilation

The incident commander must consider the possibditlightweight construction and early collapse
potential. Underwriters Laboratory test determined some lightweight unprotected truss can collapse in
6.5 minutes after flame impgementg and without warningln some situations, collapse could occur as
arriving firefighters are starting operations.

Abandoned and dilapidated buildings are a particular risk to firefighters and experience has shown there
is little likelihood ofcontaining any occupants. Where the fire cannot be quickly controlled, serious
consideration should be given to a defensive strategy

Bottom line;During search efforts, the incident commander must maintain situational awareness of
changing fire conditior® F YR ¢ KI 1 Qa KILIWSYyAy3 St aSgKSNB 2y (GKS
operations.

Teaching Points

1 Firefighters, by the nature of their work, are the persons experiencing the highest risk
exposure during offensive, interior, operation. The risk ie&s&d during search and
rescue operations.

1 Our goal is to save lives. Where the survival profile indicates lives may be saved, risk may
be justifiedg BUT, search and rescue operations should be in applied in a very calculated
mannerwhile being alert and watchful for changing conditions that may put firefighters
at risk.

1 Theoccupantsurvival profile assessment plays an important role in the tactical decision
to commit tosearch andescue operationdt must be recognized it takéime to
conduct a search and complgtxtract)a rescueWhat appears to be a reasonable risk




when the decision is madan rapidly deteriorate with time and place firefighters at
extreme risk.

Where it is believed lives can be saved, firefighters ntay tie push the safety envelop.
The risk may be justifietbut must be closely monitoreshd controlled in a safe manner.

If deteriorating conditions present too high of risk, search and rescue operations should
be terminated and firefighters should be witiaw.

Rescue operations must be fully supported with adequate resources and risk must be
Ot 2asSfte FyR O2yldAydatfte FraaSaaSR® a! RSIdz
size of attack hoselines, a secure water supply, AND adequate numbersgiftérefi
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If resources are inadequate to maintain firefighter safety during search and firefighting
operations, consider other safe approaches or implement defensive operations.

The incident commander and command organization offices must reateirfor
changing conditionand balance the risks in a measured manner. Changing conditions
may require the search to lberminatedin the middle of the search.

The incident commander must be vigilant and on alert for changing condiReasnt

research byJnderwriters Laboratories determined that a fire in a modern home can

create a flashover in just 3 minutes and 40 seconds! This rapid flashover time for the
Y2RSNY K2YS NBETFt SO0 asynihetiBslagdPlastios. Such répidft O2y (1 Sy
flashovers quily reduce the survival profile of any trapped victims as well as increasing

risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashovewras less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

Once crews are committed, and conditions deteriorate, it will take time to withdrawal
crews. The incident commander must stay ahead of teeafid evacuate firefighters in
time and before the fire can harm them

Large caliber hose lines provide improve fire control and safety for firefighters. In some
cases imaybe appropriate to use large calibapparatus mounteanonitor devices to
quickly knock down fire before crews enter a building to conduct search and rescue
operations.



1 Where hoselines are used for attack, they must be of proper size and number to achieve
fire control. All hoselines entering or approachinguaning building or compartment
must be charged and operating with the correct pressures.

9 Search and rescue and the removal of the victim takes time and resdkirees.
conditions are almost always deteriorating in the early stages of the search, thus
increasing risk. Firefighters must be constantly aware of changing conditions and
balance the risks. Changing conditions may require the searchtéorbimatedin the
middle of the search.

1 Researcltonductedoy the Phoenix and Seattle fire departmeintbuildings of
approximately 5,000 square fedétermined that an average of £12 membersvere
requiredto rescue a downed firefighter. Additionally, it took an average €219
minutes to complete a rescaad extract the victim

f Thisresearchwasconduii SR dzy RSNJ I GadGSNAf SQ O2yRAUGAZY A
active fire with heat, smoke, debris, and wet floor and slippery conditions search and
rescue can be expected to take longer.

1 Beware of wind driven fires as they can almost instantly creatatanse fire once a
downwind window fails or a door is opened that can easily roll over firefighters. Where
high wings exist, the safest approach is fire crews attack the fire from the upwind side.

1 Beware of lightweight construction and early collapséential ¢ for both the roof and
floors, particularly over a basement fire. Underwriters Laboratory test determined some
lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

1 Abandoned ad dilapidated buildings are a particular risk to firefighters and experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.

Do t dza K { K Sand putTirSfighierstyaga&cepteddinwarranted risk

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in the incident commander did not manage the operation in a vigiland

measured manner with a calculated, controlled and cautious approach which became a
contributing factor to fire fighter LODDs including:



Career Fire Fighter Dies and Captain is Injured During a Civilian Rescue Attempt at a Residential
StructureFire¢ Georgia
http://www.cdc.gov/niosh/fire/reports/face200716.html

On May 28, 2007, a 4lear-old male career fire fighter (the victindjed after becoming

disoriented and falling dowra set of stairs while searching for a missing male occupant at a

residential structure fire. A fire captain also received second degree burns resulting ititost

from work. Both the victim and the captain were members of thefiesponding fast attek

engine company. After becoming disoriented, they were trapped and missing for several minutes before
being found. The fire was reported at approximately 0449 hours. The first arriving fire fighters, including
the victim, arrived on the scene at 0459 hswand were orscene 13 minutes when the first mayday was
called.The male resident also perished in the fire.

A Career Captain and an Engineer Die While Conducting a Primary Search at a Residential Structure
Fire- California
http://www.cdc.gov/niosh/fire/reports/face200728.html

On July 21, 2007, a 3#arold career captain and a 3iarold engineer (riding in the fire fighter

position) died while conducting a primary search for twapiped civilians at a residential structure fire.
The two victims were members of the first arriving crew. They made a fast attack and quickly knocked
down the visible fire in the living roorthey requested vertical ventilation, grabbed a thermal imaging
camera, and made rentry without a handline to search for the two residents known to be inside.
Another crew entered without a handline and began a search for the two residents in the kitchen area.
A positive pressure ventilation fan was set at the frdaor to increase visibility for the search teams.

The second crew found andas removing one of the civilian victims from the kitchen area as rollover
was observed extending from the hallway into the living roonkire fighters became concerned for the
air supply of both victims who were still in the structure. Crews conducted a search for the victims and
found them in a back bedroom where they had been overcome by the rapid fire event.

Volunteer Fire Fighter and Trapped Resident Die and a Volunteertémant is Injured following a
Duplex Fire Pennsylvania
http://www.cdc.gov/niosh/fire/pdfs/face200806.pdf

On February 29, 2008, a-2&ar old male volunteer fire fighter (the victim) aadB3year old

volunteer Lieutenant were injured during a structural fifde fire fighters were attempting to locate
and rescue a 44ear old female resident from a burning duplex. The fire fighters became trapped on
the second floor when fire conditiondgeteriorated. The victim was rescued by the rapid intervention
team (RIT) and both the victim and injured Lieutenant were transported to the hospital. The victim
remained in critical condition for several days in the burn unit before succumbing tourig$pn

March 5, 2008. The female resident of the structure did not survive the fire.

Residential House Fire Claims the Life of One Career Fire Figeida

cdc.gov/niosh/fire/reports/face20004.html


http://www.cdc.gov/niosh/fire/reports/face200716.html
http://www.cdc.gov/niosh/fire/reports/face200728.html
http://www.cdc.gov/niosh/fire/pdfs/face200806.pdf

On November 25, 2000, a-3@arold career maldire fighter (the victim) died in a residential house

fire. At 0135 hours, fire fighters received a call of a reported structure fire. Engines 5, 2, 1, Ladder 11,
and Rescue 32 responded to the early morning call. At 0141 hours, Engine 5 arrived oméhanste

the Captain assumed incident command (T IC reported to dispatch that they hadveell-involved
singlestory house fire He then decided to send a search team inside the structure because it was
unclear if the homeowners had exitedhevictim from Engine 5, and the Captain and the

Lieutenant from Rescue 32, teamed up to enter the house and complete the search. The victim, Captain,
and Lieutenant advanced a digich handline through the front door as the Captain and Lieutenant from
Ladderll were ordered to set up positive pressure ventilation (PPV) fan at the front door and then back
up the search crew. The Lieutenant and a fire fighter from Engine 1 advanced a second line to the rear of
the structure to attack the fire. The victim, anket Captain and Lieutenant from Rescue 32, advanced

their line down a hallway and into a bedroom whitie Captain noticed heavy fire in a room off to

their right. The Captain requested that the victim pass him the nozzle because there was heavy fire in an
adjacent room in the rear of the structure and he was afraid it was going to flash. The Lieutenant
responded, saying that they could not locate the nozZridear of a possible flashover, the Captain

ordered the victim and Lieutenant to exit immediately.sXhe three attempted to exit, the hallway

became heavily involved with fire. The Lieutenant and Captain fell over debris and the victim became
disoriented. The Captain and Lieutenant exited the structure but the victim did not ekite I1C

immediately orered exterior crews to enter the structure and search for the missing victim.
Approximately 56 minutes later, fire fighters found the victim. He was pronounced dead at the scene.

NEAR MISS REPORTS

MORE REPORTS PENDING



Act UponReported Unsafe Practices and Conditions That Can H&irefighters
Stop, Evaluate and Decide.

Objective:To prevent firefighters and supervisors from engaging in unsafe practices or exposure to
unsafe conditions that can harm them aalfowing any member to ragsan alert about a safety concern
without penaltyand mandatingthe incident commander and command organization officers promptly
address the question to insure safe operations.

NO GODo not let anything happen that will harm a firefighter.
Narrative

The incident commander is ultimately responsible for firefighter safEtg nature of firefighting

routinely places the company officer and crew members in amdareatest risk. Aa result they are

often in a position to detect unsafe conditions andgtices before the incident commander will. The
incident command team must allow a means to report these situations in a structured, proper process,
before firefighters are harmedrhis Rule accomplishes that

Because firefighting posses significant riskitefighters the incident commander (and the command
organization) must minimize or eliminate their exposure to unsafe conditions and stop unsafe practices.
NIOSH firefighter fatality reports routinely describe incidents where unsafe conditions orcpsacti

existed which were either not reported or ignored and later were listed as contributing factors in the

line of duty death.

The fire service has always been a panifitary organization when it comes to fireground operations. In
most cases, the incidémommander makes a decision, sends the order down to through supervisors to
the company officer and crew. Fire crews have generally viewed these orders as top down direction.
There is often little tweway discussion about options. Where this culture existews have been

trained to accept the order and dodtgenerally without question. This situation makes it very
uncomfortable for firefighters to say no to unsafe conditions or practices. Additionally, the fire service
has not clearly defined how adfighter, supervisors, or the incident commander should process a
safety concern identified by a firefighter.

The aviation industry experienced a similar problem of one way decision making and communication.

The old culture placed the captaininchagy@ | f £ | ANONI T4 2LISNIGA2yad ¢KS
challenge from crew members. As a result, post crash investigations found captains occasionally flew

their planes into the ground, even as other crew members, including th@lo knew somethingvas

wrong, and often tried to tell the pilog only to be rejected.

The commerciadirlineA Yy Rdza G N2 FAESR GKSANI LINPOof SY GKNRAAK |y
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safety, and authorized the crew to participate in decision making. They became a team looking out for

their own welfare as well as their passengers. The program resulted in a rather dramatic reduction in

accidents caused by pilot errors.
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departments to use.

This Rule applies the principles of crew resource management by encouraging all firefighters to apply
situational awareness and be resporisifor their own safety and that of other firefighters. It authorizes
each member to identify, report and correct unsafe conditions and practices. In a sense all firefighters
become the additional eyes and ears for the incident commander and alertingohitimefr immediate
supervisor) of unsafe situationso fire attack or building is worth the life of a firefightara

preventable (sometimes career ending) injufe intent of this Rule is to allow any member to report a
safety concern through a struated process without fear of penalty.

¢tKS AYOARSY(dl O2YYIYyRSNJ aK2dzZ R 1y2¢ OGKIG GKS awdz# S
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This Rule by no means suggests that a finedigis authorized to engage in insubordination. The

fireground is fast paced action and clearly must be managed by a well disciplined and structured

command organizatiorThisRuleR2 Sa X K2 g SOSNE | f f 2abouta safeNdsubyFT £ | 3¢ {2
anymember.When the red flag is raisethe supervisor is mandateéd accept that concerrtake a few

seconds to stop (assess), talk, and make a safe decision ¢go).nom some cases, the situation may

affect other areas of the fireground, or the actiolap, and must be communicated to the incident

commander or other supervising officers.

The incident commander is ultimately responsible for safety on the fireground. As such, he must act
upon these reports and insure the command team does likewise.

Much of the application of this Rule must occur before the fire incident in training sessions and by
RSOSt2LIAY3 {ht Qad NBfIFIGSR (2 GKAA wdzZ Sd ! ff FANBTFA
and say no to unsafe conditions and practices. Furthigpervisors must clearly understand their

responsibility of accepting and immediately acting upon (appropriately) any reported safety concerns by
firefighters.
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flashover in just 3 minutes and 40 secondhklis rapid flashover time for the modern home reflects
G2RIF&Qa (@& ¢dyndetits addlgsiicS. Wuckirapid flashovers quickly reduce the survival

profile of any trapped victims as well as increasisg to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 second@ikls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The incident commander should also be aware of the affects of wind on fire development and intensity.
Any wind over 10 mph begins to have increasing dangerous affecismatically increasing the

intensity of fire conditions in a building and rapidly increase risk to any firefighters downwind while in a

building. The higher the wind speed the more intense the fire conditions. Once downwind windows fall



or doors are opeed, wind will rapidly push the fire onto firefighters almost instantly and minimizing

survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit poinbinnear the fire area. Where that exists the positive
ventilation pushes fire out that window in a blow torch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters ufidibg
firefighters will be subject to a much greater blow torch affect than created by positive pressure

ventilation.

Bottom line: If any report from a firefighter indicates an unsafe condition or practice, fix it!

Teaching Points

1 The prime responsiiiy of all incident commanders is énsure safe operations.

The firefighter is nearly always to point person working in the area of greatest risk.
No fire attackor buildingis worth the life of a firefighter.

All firefighters are responsible ftreir own safety and the safety of other
firefighters working with themAll command team officers are responsible for their
own safety and the firefighters working for theBEachof these groups iesponsible
for identifying risks and hazards and repogithem. The incident commander must
insure supervisors accept reports without hesitation and promptlaacthem to
ensure the safety of firefighters.

The incident commandend all command team officerare mandated taccept
any report regarding urage conditions or practices and take appropriate and safe
actionto make the situation safer

All firefighters within the hazard zone are at the point of greatest risk. Their position
allows them tadentify unsafe conditions that the incident commandarthe

division or group supervisor, may not see. They must be authorizegdd the

situation andtake safe corrective actiaiw make operations safer

ThisRuleby no means suggests that a firefighter engage in insubordination. The
fireground is faspaced action and clearly must be managed by a well disciplined
and structured command organization. This policy statement does, however, allow
Fye FANBTAIKGS Ndfety 2ondedwrhaubpenaltya NS R Ff | 3¢



1 When the situation is questionetthe supervisor is mandated to accept that safety
concern take a few seconds to stop (assess), talk, and make a safe decision(go, no
go, or modify the objective/task). In some cases, the situation may affect the
AYOARSY G O2YYIl yRS NI a of thefifegréuyd ahdfmustbe2 NJ 2 G KS N
reported to the incident commander or other supervising officers. The policy has
proven to be successful in reducing risk to firefighters.

1 In some cases, the unsafe situation may affect other areas of the fireground and
mug be communicated to the incident commander or other supervising officers.

1 Any report on an unsafe condition or practice, or corrective action, which will affect
the action plan, must be reported to the incident commander.

 Recent research by Underwritgrd 0 2 NI 42 NBE Qa RSGSN¥YAYSR GKI
home can create a flashover in just 3 minutes and 40 seconds! This rapid flashover
GAYS F2NJ 0KS Y2RSNY K2YScshihatitsadiplastic8.2 R @ Qa
Such rapid flashovers quickly reduice survival profile of any trapped victims as
well as increasing risk to firefighters.

1 The research also showed, in many experiments, that if a firefighter is in a room
about to reach flashovethe time from onset of untenability to flashover was less
than 10 secondsThis DOES NOT allow much of a survival period for the firefighter
to exit a building.

1 Beware of wind driven fires as they can almost instantly create an intense fire once a
downwind window fails or a door is opened that can easily roll finefighters.
Where high wings exist, the safest approach is fire crews attack the fire from the
upwind side.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which fire fighters or supervisonad the opportunity to report unsafe practices
or exposures to unsafe conditiotsy’ R RikcRiging:i

Charleston, SENine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture
Showroom¢ South Carolina;

http://www.cdc.gov/niosh/fire/reports/face200718.html
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On June 18, 2007, nine career fire fighters (all males, ages@ydied when they became disoriented

and ran out of air in rapidlgteteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskhe Assistant Chief entst the main

showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear of the right
showroom addition to the loading dock was opeh Within minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the warehouse. The burning furniture
quickly generated a huge amount of toxic and highly flammable gases along with soot and products of
incompldge combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.
The interior fire fighters realized they were in trouble and fan to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from a muaididepartment, were sent inside to
search forthe missing fire fighters. Soon after, the flammable mixture of combustigprbgucts

ignited, and fire raced through the main showroom. Interior fire fighters were caught in the rapid fire
progression and nine fire fighters from the fiurgtsponding fie department died. At least nine other fire
fighters, including two mutuadid fire fighters, barely escaped serious injury.

Throughout this incident, leading up to flashover, there were numerous observable or described unsafe
conditions and practicetJnsafe practices included lack of implementation of the incident command
system, using undersized fire attack lines (including a booster line) for fire conditions/magnitude of fire,
attacking the fire on the interior with tank water and no hydrant suppigdequate sized hose (2.5

inch) supply lines, no consistent buddy teams, lack of ventilation, etc.

Residential House Fire Claims the Life of One Career Fire Figteida
cdc.gov/niosh/fire/reports/face20004.html

On November 25, 2000, a-3@arold career male fire fighter (the victim) died in a residential house

fire. At 0135 hours, fire fighters received a call of a reported structure fire. Engines 5, 2, 1, Ladder 11,
and Rescue 32 responded to the early morrgalf. At 0141 hours, Engine 5 arrived on the scene and

the Captain assumed incident command (@ IC reported to dispatch that they hadveell-involved,
singlestory house fire He then decided to send a search team inside the structure because it was
unclear if the homeowners had exitedhevictim from Engine 5, and the Captain and the

Lieutenant from Rescue 32, teamed up to enter the house and complete the search. The victim, Captain,
and Lieutenant advanced a lifich handline through the front doas the Captain and Lieutenant from
Ladder 11 were ordered to set up positive pressure ventilation (PPV) fan at the front door and then back
up the search crew. The Lieutenant and a fire fighter from Engine 1 advanced a second line to the rear of
the structure to attack the fire. The victim, and the Captain and Lieutenant from Rescue 32, advanced
their line down a hallway and into a bedroom whitie Captain noticed heavy fire in a room off to

their right. The Captain requested that the victim pass him thezte because there was heavy fire in an
adjacent room in the rear of the structure and he was afraid it was going to flash. The Lieutenant
responded, saying that they could not locate the nozzidear of a possible flashover, the Captain




ordered the vidim and Lieutenant to exit immediately. As the three attempted to exit, the hallway
became heavily involved with fire. The Lieutenant and Captain fell over debris and the victim became
disoriented. The Captain and Lieutenant exited the structure but thetwn did not exit. The IC
immediately ordered exterior crews to enter the structure and search for the missing victim.
Approximately 56 minutes later, fire fighters found the victim. He was pronounced dead at the scene.

NEAR MISS REPORTS

Report #07795

While on the scene of a multiple occupancy, single story, commercial structure fire, our incident
command requested mutual aid companies from several other departments. We had fire blowing
through the front windows and doorAfter the majority of the firavas knocked down, a mutual aid
company was assigned the task of opening up the metal roof. It was at this point and time when things
got a little scary. One of the mutual aid companies laddered the roof and ascended with three
firefighters and a lieutenanOne of the firefighters was carrying an axe in his left hand, a saw in his
right hand, and trying to climb the ladder at the same time. There were several other firefighters
under and around the area as this was taking place. There were numerous rops tiadnand to hoist
tools instead of carrying this tool combination. This same company was also observed by me and
many other firefighters and officers dropping tools off the roof, being too close to each other on the
roof while swinging an axe, and realjyst posing a huge safety risk to everyone on the fireground.
This all happened with our Safety Officer sitting on the bumper of our engine. There were numerous
chiefs and other officers watching these unsafe acts. None of them said anything to this gompan

Report#06181

On the morning of 24DECO04 at 0100, our department responded to a rekindled structure fire in a 3 story
balloon construction. The first fire was heavily involved on the previous day, samd Beittiepartment
attempted an interiorattack. After some time, the structure was deemed unsafe and the department
went to a defensive postureApproximately 20 minutes latethe OIC created a "task force" of 3

firefighters from our department and 3 from a mutual aid department to attempt antérior attack on

the 3rd floor. There were no accountability tags from the other department.

When we started walking into the house, | stated that | had "a bad feeling" about the situatoal

was wary of going back into a home that was deemed unsafeadf ln hour ago As we made our way

into the third floor, our department split from the mutual aid department. We all remained on the 3rd
floor but in separate rooms. Another firefighter and | crawled into an attic space to hit the fire while our
3rd membe stayed in the room to feed hose around a knee wall to our position. Inside the attic/crawl
space after approximately 2 minutes, we heard a large crash. We reversed our direction and once in
the room, we noticed the roof had collapsedll we could see as stars and the full moour 3rd
firefighter was nowhere to be found. He was buried in the collapsed roof made of very heavy slate
tiles. RIT was activated and our member was removed safely by RIT with little entanglement or
extrication. Now the two ofis were trapped as the rubble had blocked the stairs, our egress. We were



assisted through a hole in the rubble to the stairs below the pile after 5 minutes of moving debris. The
mutual aid department was the removed. No injuries no deaths. However,réfeghter that had the

roof fall on him stated he felt the roof hit his head and push him down. He stated had his head been
turned in either direction even by a slight amount, he would have a broken neck or been killed.

Report#03522

My lieutenant and made entry into a onetory home of a reported basement fire. We utilized a left
hand search as a tactic to locate the basement. For an attack line, we pulled a charged, 200foot, pre
connect. After making it to the bottom of the stairs, we heard thne iin the direction of the A/B corner
which was the corner we had entered the building on the ground floor. There was an insufficient
amount of hose to make a direct attack on the fire at this time. My lieutenant attempted to notify
command to get us morkose, but was unable to transmit due to increased radio traffibe fire in the
basement was indicating an impending flashover, and we realized it was time to get W
immediately began to retreat from the basement along with the baplcrew. After ascending the
stairs,we headed towards the A/B corner of the ground floor to exit the buildingas following my
lieutenant and we noticed the floor felt incredibly spongy. As | pushed off with my right leg, | fell
through the floor up to my groin.| was able to remove my leg but was met with fire, pushing from
the hole that my foot had just madel sprayed water from our attack line for about 5 seconds to try to
knock the fire down and give the baak crew a few more seconds to get over the weategfioor and
out of the house. Unfortunately, the water had no effect on the fire as it was well into thebfre@ng
stage. The baelp crew was cubff and had to look for a secondary egress poistter | exited the
building, | immediately notifiedcommand that the floor was compromised. Command cleared all
units from the interior and we began a defensive attack on the buildinthe backup crew exited the
building through a plate glass window on thesifle of the building, one of the members regsi a cut

to the hand.

Report #09298

After a recent third alarm was brought under control, a ladder company firefighter (who was

performing overhaul) stepped out of a third floor window onto a wooden balcony which immediately
collapsed.The balcony and wdre it was attached to the building had been weakened by fire. The third
floor collapsed onto the second floor causing that balcony to collapse and sending the member violently
to the ground.

The condition of the rear wall and balcony were well known tigftout the operation. There were
numerous radio messages warning of this condition. The breakdown in communications occurred when
a relieving unit was not notified of these dangers. The situation could have been a tragedy. Incredibly,
the member only suffeed minor injuries.

Case Report Seattle Fire Department

Onthe night ofJanuanys, 1995, four Seattle firefighters died when the first floor of a commercial
warehouse collapsed.



In 2001 a Seattle ladder company officer and a probationary firefigfgeame lost on the third floor of

an apartment building during a multiple alarm fire. As they were trying to find their way out, the officer
ran out of air and became separated from the firefighter. The firefighter was able to find and exit. The
officer, row sucking smoke, found a window a dropped three stories and received severe injuries but
survived.

In July, 2001, a new fire chief was appointed. Within two months, two additional near fatal incidents
occurred. One firefighter became separated from higiper in the hold of a multiple ship fire and ran
out of air. By chance, another crew found the firefighter and the crew exited with the firefighter.

A month later, a captain at a working residential fire experienced a mechanical failure on his SCBA and
cdlapsed from smoke inhalation. Another crew found the unconscious fire officer and rescued him. He
was intubated and transported to the hospital where he fully recovered.

¢tKS FTANB OKAST OFtftSR I a{lFFSie { (drFuRivdbRanyig | YR K
Program. The fourth quarter scheduled training was dropped and replaced with the survival training.
Includedwasmukd dzf £ SG + yS¢ a. Sad {FFSGe tNIOGAOSas LIRfA

U Any Member is Authorized to Say NO to Unddactices or Conditions. Stop, Talk, and Decide.

During training, a survivor of the 1995 fire described arriving as a second due engine company with
heavy smoke issuing from the building. His crew stretched a hoseline to the front door to back up the
first crew that had entered earlier. As he was putting on his face piece he noted smoke pushing out of
cracks in the sidewalk and thought that was awfully odd. The culture at the time (like many fire
departments) made it awkward for any firefighter to chalienra company officer on a decision. The

crew entered the building and moments later the floor fell away from them.

He told the training officer that had the new policy with the above bullet been in place that night in
1995 he would have been far more cantable to raise an alert and perhaps all the firefighters would
have been saved.



Maintain Frequent TweWay Communications and Keep Interior Crews
Informed of Changing Conditions

Objective:To insure that the incident commander is obtaining frequent progress repodsall
interior crews are kept informed of changing fire conditions observed from the exterior by the incident
commander, or other command officers, that may affect crew safety.

Narrative

Radio communications on the fireground plays a critical role in both firefighter safety and keeping the
action plan current.

The general practicevhen using the incident command systgtine incident commandenypically

obtains progress reportérom crews orsupervisors operating on the interior of the buildiagexterior
locations It may not be common practice for the incident commander to routinely provide a progress
report to interior crews aboutire conditionsobsened from the exteriorpr share critical information
obtained from elsewhere on the firegrounthat may affect their safety. But he must.

The sharing of critical information is particularly important to interior crews and addresses the key
LINAY OALX Sa 27F & ONBardrieBai intelidtlor&ws 16 Imgintath ukitSafional
awareness théncidentcommander MUST kegpesecrews informed of changing conditions aaly
criticalexterior observationshat may affect their safetyWhat is observed on the exterior, or aths
occurring elsewhere on the fireground, may quickly increase the risk and reduce the safety of
firefighters.

Interior crews have often reported moderate conditions at their location on the interiorbelew an

attic fire) while the incident commaraat (or division or group supervisors) the exterior arebserving

deteriorating fire conditiongoming from the atticspace / NBga 2y (GKS AYGSNA2NI yS
being observed on the exterio@ommunicate!

L (aRaabsolutely essential that thimcident commanderand command organization officers

constantly monitor (listendo all radio communications (from crews within the hazard zone) for critical

radio reports ompotentialMay DaysieclarationsL 1 Q& | f a2 S&aaSyaGAal ely G KFG | ff
monitor ongoing radio reports on their assigned tactical channel for critical reports or communication to
them from the incident commander.

Bottomliney LF &2dz OFyQil {SSLI AYGSNA2NI ONBga NBIdzZ I NI &
interior operations.

Teaching Points

NO GO:
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important the incident commander be locatedaastationary command post and in
a command vehicle for its quieter environment.

1 The general practicevhen using the incident command systesfor the incident
commandeito obtain progress reports from supervisor crews operating on the
interior of the building. It is not common practice for the incident commander to
provide a progress repato interior crews about exterior observations of fire
conditions that may affect their safety. But he must.

1 Frequent tvo-way communications means the incident commanders provides
interior crews progress reports regarding exteribservationsor critical
information that may affect their safetyt also means company officers, and other
command organization officers, alpoovide the incident commander with frequent
progress reports.

9 In order to maintain crew situational awareness, theidentcommander MUST
keep interior crews informed of changing conditions and exterior observations.
What is observed on the exterior, what is occurring elsewhere on the fireground,
may quickly increase the risk and reduce the safety of firefighters.

9 Interior crews have often reported moderate conditions at their location on the
interior while the incident commander (or division orugrsupervisorsk
observing deteriorating fire conditions from the exterior. This information must be
sharedwith interior crews.

T LiQa lFoazftdziSte SaaSyidalrt GKIFIG GKS AYyOARS
officers constantly monitor (listen) alldio communications (from crews within the
hazard zonejor critical radio reports or May Days.

f /I NBga 2y GKS AYUSNA2NI ySSR G2 1y29 o6KI Qs
Communicate

The NIOSH Fire Fighter Fatality Investigation and Prevention prodgramidentified a number of
incidents in which the incident commander and company officers/fire fighters and supervisors did not
maintain frequent two-way radio communications to report changing conditions, including:

Nine Career Fire Fighters Die in Répire Progression at Commercial Furniture ShowrapB8outh
Carolina;



http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, 20e%$6) died when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loadingdock connecting the showroom to the warehous€&€he Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door caimgethe rear of the right

showroom addition to the loading dock was open®¢ithin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the warehouse. The burning furniture
quickly generated a huge amount ebxic and highly flammable gases along with soot and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from cetiinfipor.

The interior fire fighters realized they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, inding a crew from a mutualid department, were sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprotdycts

ignited, and fire raced through the main showroadmterior fire fighters were caught in theapid fire
progression and nine fire fighters from the firgesponding fire department died At least nine other

fire fighters, including two mutuadid fire fighters, barely escaped serious injury.

One Career Firefighter/Paramedic Dies and Part -time Firefighter is Injured When Caught in
Residential Structure

NIOSH Case number F2010

Executive Summary

On March 30, 2010, a 28-year-old male career fire fighter/paramedic (victim) died and a 21-

year-old female part-time fire fighter/paramedic was injured when caught in an apparent

flashover while operating a hoseline within a residence. Units arrived on scene to find heavy fire

conditions at the rear of a house and moderate smoke conditions within the uninvolved areas of

the house. A search and rescue crew had made entry into the house to search for a civilian who

was entrapped at the rear of the house. The victim, the injured fire fighter/paramedic, and a third

fire fighter made entry into the home with a charged 2 % inch hoseline. Thick, black rolling

smoke banked down to knee level after the hoseline was advanced 12 feet into the kitchen

area. While ventilation activities were occurring, the search and rescue crew observed fire

rolling across the ceiling within the smoke. They immediately yelledtotheh os el i ne crew t o
out. o0 The search and rescue crew were able to exi
the injured fire fighter/paramedic first and then the victim. The victim was found wrapped in the 2

% inch hoseline that had ruptured and without his facepiece on. He was quickly brought out of

the structure, received medical care on scene, and was transported to a local hospital where he

was pronounced dead.


http://www.cdc.gov/niosh/fire/reports/face200718.html

The firefighter victim was found to have his portable radio tucked in his rear pocket of his station
uniform pants and under his bunker pants. It would have been impossible for him to hear radio
communications and he could not have declared a May Day.

NIOSH Case number 200911

Shortly after midnight on Sunday, April 12, 2008@&year old male career probationary fire
fighter and a 5§/ear old male career captain were killed when they were trapped by rapid fire
progression in a windriven residential structure fire. The victims were members of the first
arriving company and itiated fast attack offensive interior operations through the front
entrance. Less than six minutes after arrivingsoene, the victims became disoriented as high
winds pushed the rapidly growing fire through the den and living room areas where interior
crews were operating. Seven other fire fighters were driven from the structure but the two
victims were unable to escape. Rescue operations were immediately initiated but had to be
suspended as conditions deteriorated. The victims were located and remavéuefistructure
approximately 40 minutes after they arrived on location.

Key contributing factors identified in this investigation include: an inadequat@igipeor to
committing to tactical operations; lack of understanding of fire behavior andyfiegrdcs; fire

in a void space burning in a ventilation controlled regime; high winds; uncoordinated tactical
operations, in particular fire control and tactical ventilation; failure to protect the means of egress
with a backup hose line; inadequate firagrd communications; and failure to react

appropriately to deteriorating conditions.

The captain victim dismantled his apparatus without his portable radio. Thus, he was operating
blind and without the ability to be aware of radio communications (in deteriorating conditions)
and without the ability to provide the incident commander any progress reports. Nor could he
have declared a May Day

His partner and victim number 2, a probationary firefighter, was found to have his portable radio
in the bunker coat pocket i but, it was turned off and on the wrong channel. He also was
operating blind to any radio communications or reports of fire conditions (or evacuation orders).

Report#03990

Our department was dispatched to a structure fire reported by police whe wetially dispatched to a
burglar alarm. First companies arrived to fiméivo story, wood frame multiuse structure with

moderate smoke issuing from the structurdfter forcing entry, the engine company (three person

hose team) entered with an inch drthree-quarter attack line and a TIThe crew reported high heat
conditions and indicated that the TIC screen was r@diley proceeded to the right and pushed to the

rear of the structure with heavy black smoke but no visible fire. A rescue companys@hpgeam)

entered shortly after the engine company. They too reported extreme heat at the floor and a Red screen
on the TIC. The rescue crew also proceeded to the right and pushed to the rear.



Outside, the IC and ladder company crew observed smoke coowit rapidly changingrom laminar
light brown smoke to a turbulent black smoke pushing from the entry doorway. At this time, IC
attempted to contact the initial engine company without success.

Back inside, the rescue crew reached the engine companyeattr wall. They all reported the same
high heat conditions with no visible fire. Some confusion occurred when personnel mingled together
and at some point, the rescue crew lost contact with each other. The engine captain also lost track of
one of his twarookie firefighters. One of the rescue members retreated outside and reported he had
lost his partner. At the same time, the engine captain attempted to radio IC that he too had lost a
member of his crew and to report the condition encountered inside.

Back outside, the IC ordered the ladder company to "vent" a large window on the A Side of the
structure. As this window was vented, the ladder crew observed fire at the floor level and it rolled across
the room toward the rear of the structure.

The captainof the engine observed the fire roll over head and ordered his crew to evacule.
reported extreme heat and made a hasty exit out of a window. Upon exiting, he reported that he had
lost his crew and a MAYDAY was called. Almost immediately, all intexigs were accounted for at the
entry doorway. The engine captain sustained 2nd degree burns to his face. No other injuries were
reported. Crews quickly regrouped.

Later arriving companies were assigned to the fire attack, and the fire was quicklyneahtai

Report#10041

Upon arrival, the crew of the firgh engine founcheavy smoke coming from a 2 1/2 story single family
dwelling. Crews quickly realized the fire was located in the basement. Two crew members stretched a
line into the first floor to hold the fire to the basement as per the departments SOP. The remainder of
the crew went around to the rear and attempted to entéretbasement from an exterior entrance

without a hoseline for search. The crew was quickly driven out of the basement by the heavy fire
conditions. Meanwhile, the crew on the first floor made their way to the rear of the first floor where

the interior starwell entrance was located. They were able to keep the fire in the basement but the
smoke was to the floor on the first flooApproximately 16 minutes into the incident, an officer

notified command that the first floor inside the main entrance was sting to burn through.

Command then asked for the evacuation tone after a short delay because the message was not
originally heard. As the crew on the first floor turned to exit, they realized the floor was burned out in
the front entrance. Theythena@ YLIG SR (2 FAYR | G6AYR2¢ 6KSy 2yS
began to sound on their SCBA. After a short time of searching around, the crew found a window but
not before one of the firefighters ran out of airThe firefighter called for a ladddout a deputy chief

outside did not recognize the severity of the situation and told the firefighter the front door was 25 feet
to his right. The firefighter was now completely out of air and his partner was also beginning to run low.
As conditions contined to worsen, he dove out the window with his partner right behind him.

27
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firefighter was injured.

Report#091020

It was about 11:10 pm, when companies weregpdished to a reported structure fire in a detached
singlefamily dwellingUpon arrival, it was reported that light smoke was showing and all occupants
were evacuatedCrews began searching for the fire. Conditions at the time were minimal and crews
decided to search without stretching a hoseline

At approximately 11:40, conditions deteriorated and heavy smoke began to fill the second flban
crews were operating inside without a RIT established or any-bpdkew waiting outside. The officer
reported they were having difficulty locating the attic access. A three man crew went back to the second
floor to search again/ithin a minute of reaching the floor, heavy smoke filled the hallway extending

to the floor. The officer indicated that he could nages his hand in front of his mask, even at floor level.
The officer ordered his crew to evacuate the second floor. He had reached the top of the stairs as the
last person came off the floor. At that poiran explosion occurred and fire blew into the stairell

burning a firefighter who was on the steps. The firefighter was rendered unconscious and fell to the
bottom of the steps.The officer fell backwards onto the landing and was momentarily disoriented.
Upon gaining orientation, he proceeded down thepsteand was joined by another firefighter who
assisted in dragging the unconscious firefighter out of the structure.

The cause of the explosion was later determined to be a result of the other crew operating inside the
structure, who had decided to breaeim interior wall in search of the fire. Fortunately, the firefighters
were in full PPE, but they did experience some minor burns.



Obtain Frequent Progress Reports and Revise the Action Plan.

Objective:To cause the incident commander, as vesllall command organization officers, to obtain
frequent progress reports, to continually assess fire conditions and any risk to firefighters, and to
regularly adjust and revise the action plenmaintain safe operations

NOGOL ¥ & 2dz KI @ Sogress repisiioldéveldd/BpddidNbe action plan

Narrative

In order to keep the action plan safe and current, the incident commander must obtain frequent and

ongoing progress reports from crews, and command organization officers, from all locatitvesfiof

ground. Without ongoing reports, the incident commander cannot maintain situational awareness.

National Near Miss Reporting System lists the top twegariesof near fatal events as lack of

G{AGdzr GAZ2Y I ! g NBySaaé The aekttwd daedories dre hinrba @rbraand2 y  a |
individual action.

Situational awareness is defined as; the level of understanding and attentitiveness one hasiteet
commanderyegarding the reality of a set of conditions (fire conditions and firegraapetations).

Whensituational awareness is high, there is rarely a surprise. When situational awareness is low or
l6oaSyiz adzySELISOGSR: S@Syita 200dzNJ 6GKI G OFy Ay edzN
is the relationship between whaine perceives is happening and what is really happening.

The set of conditions that affects situational awareness can be broken down into three divisions: a lack
of information(incomplete size up and lack of progress reportirglack of knowledg@ackof training,
information)and a lack of cognitiofnot understanding what is being heard or observ8tese three
divisions are made up of their own unique factors, including misinterpreting conditions and
surroundings, not recognizing factors and cueghgr incomplete information, being narrow focused

and being impaired.

Smply putg The incident commander must be aware of all conditions and operatiorike fireground
and understand/comprehend what is happening. The incident commander must alwaysdigriol of
firefighter actions and risg ALL THE TIME!

The incident commander cannot maintain full situational awareness without obtaining frequent and
ongoing progress reporting-he incident commander cannot make good decisions without good
information. He must also LISTEN2 ¢ K I (i Q &andarRlarsfaRd whatdishearing.If there is any
uncertainty about a progress report, the incident commander must conduct a follow up and request
clarification. If any report sounds confused, or there is@mgertainty about the report, it must be
assumed to be a worst case situation until certainty and clarity is obtained.



The incident commander cannot develop a safe action plan, or keep it current, without progress reports.
The incident commander must regoize that the action plan is fluid and changes with changing fire
conditions and progress reports.

Conditions on the fireground will be constantly changing, often deterioratingindigentcommander

MUST conduct continuous assessment of tactical op@raf changing fire conditions, and risk to

firefightersfrom all points on the fireground and quickly revise the action plan. The Incident commander

must stay ahead of the fire. S Ol y Qi R2 GKAA& gAGK2dzi FTNBldzSyids 2y3

Bottom line.If the incident commande® | y Qi 20 il Ay LINPINBaa NBLR2NIA I yR
R2y QG O2YYAlU (2 AYGSNA2NI 2LISNY GA2yad

Teaching Points

1 The incident commander cannot maintain situational awareness of the fireground
operations, nor be able to develosafe action plan, without obtaining frequent
progress reports from crews and command team officers.

1 The National Near Miss Reporting System lists the top ttemogesof near fatal
SoSyida a 101 2F a{Aldz GA2YyIl . Thegekt sy S & 3
frequently reported causes of near miss reports are; human error, and individual action.
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1 Situational awareness is defined as; the level of understanding and attentitiveness one
has (the firefighter) regarding the reality of a set of coiai$ (fire conditions and
fireground operations\Whensituational awareness is high, there is rarely a surprise.
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or kill firefighters). Simply put, situational awaresses the relationship between what
one perceives is happening and what is really happening.
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9 The set of conditions that affects situational awareness can be broken down into three
divisions: a lack of informatidiincomplete size up and lack of progresgarting) a lack
of knowledgglack of training, informatiopand a lack of cognitiofnot understanding
what is being heard or observed)he these three divisions are made up of their own
unique factors, including misinterpreting conditions andoundings , not recognizing
factors and cues, gatherg incomplete information, being narrow focused and being
impaired.

T ! y2iKSNJ) GgiTheYircifledt cdmdzinéder must be aware of all conditions and
operationsand understand/comprehend what is hagpngandin control of firefighter
actions and risk ALL THE TIME!



1 Frequent progress reports allow the incident commander to maintain a high level of
situational awareness.
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obtaining frequent progress reports.

1 The incident commander cannot make good decisions without good inforngattms,
the need for frequent progress reports. He must also LISTEN and understand what his
hearing.

1 Conditions on the fireground will lsenstantly changing, often deteriorating. The
Incident Commander MUST conduct a continuous assessment of tactical operations,
changing fire conditions, and risk to firefightersd update the action plan

1 The action plan is fluid and changes with condgion the fireground. The incident
commander must stay ahead of the fire with the action plan

1 In order to continually revissnd updatethe action plan, the Incident Commander must
obtain frequent progress reports from all points on the fireground anckyurevise the
action plan. The Incident commander must stay ahead of the fire.

1 The action plan must be revised and updated based on this assessment.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents in which the incident commander did not obtain frequenit adequateprogress
reports to continually assess the fire conditions and revise the action plan, including:

Nine Career Fire Fighters Die in Rapid Fire Progression at Commercial Fusiitomeoomg South
Carolina;
http://www.cdc.gov/niosh/fire/reports/face200718.html

On June 18, 2007, nine career fire fighters (all males, age$@ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facilityThe first arriving engine company found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehse. The Assistant Chief entered the main
showroom entrance at the front of the structure but did not find any signs of fire or smoke in the main
showroom. He observed fire inside the structure when a door connecting the rear of the right
showroom additiorto the loading dock was opened/ithin minutes, the fire rapidly spread into and
above the main showroom, the right showroom addition, and the warehouse. The burning furniture
quickly generated a huge amount of toxic and highly flammable gases along satt and products of
incomplete combustion that added to the fuel load. The fire overwhelmed the interior attack and the
interior crews became disoriented when thick black smoke filled the showrooms from ceiling to floor.


http://www.cdc.gov/niosh/fire/reports/face200718.html

The interior fire fighters realizd they were in trouble and began to radio for assistance as the heat
intensified. One fire fighter activated the emergency button on his radio. The front showroom windows
were knocked out and fire fighters, including a crew from a muaididepartment, vere sent inside to
search for the missing fire fighters. Soon after, the flammable mixture of combustiprodycts

ignited, and fire raced through the main showrooimterior fire fighters were caught in the rapid fire
progression and nine fire fighterBom the first-responding fire department died At least nine other

fire fighters, including two mutuadid fire fighters, barely escaped serious injury.

Structure Fire Claims the Lives of Three Career Fire Fighters and Three Chilonen

http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

On December 22, 1999, a48arold Shift Commander (Victim #1) and two Engine

Operators, 39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while
performing searckand-rescue operations at a residential structure fire. At approximately 0824 hours,
Central Dispatch was notified of a structure fire witinee children possibly trapped inside. At
approximately 0825 hours, a Shift Commander and an Engine Operator (Victim #1 and Victim #2) were
dispatched to the scene. At 0827 hours, Engine 3 (Lieutenant and Victim #3) responded to the scene.
Aerial Truck Zapproaching the scene, reporting via radio that white to dark brown smoke was

showing from the residence, and requested six additional fire fightek&¥hen Aerial Truck 2 arrived on

the scene at 0830 hours, 2 witnessed a woman and child trapped on thie pmt; and they were

informed that three children were trapped inside the house. Victim #1 proceeded into the house to
perform a searckandrescue operation. Engine 3 arrived on the scene shortly after, and the Lieutenant
connected a supply line to theytirant as Victim #3 pulled the Engine into position. The Lieutenant and
Victim #3 stretched a-Bich supply line and connected it to Aerial Truck 2. At approximately 0831 hours,
the Chief and Fire Fighter #1 arrived on the scene, and the Chief assuntthiri@dmmand (IC). At

this time,one of the victims removed the first of the three children from the structure, handed the

child to a police reserve officer near the front entrance of the structytbe child was pronounced

dead at the hospital) and retuned to the structure to continue search amedscue operations. At this

time oneof the victims removed a second child. The IC grabbed the child and began cardiopulmonary
resuscitation (CPRPue to limited personnel on the fireground, the IC directed alige officer on the
scene to transport him and the child to the hospitalfter donning her gear, Fire Fighter #1 approached
the front door and noticed that the 14tich handline (previously stretched) had been burned through
and water was fredlowing. Itis believed that the three victims were hit with a thermal blast of heat
before the handline burned through. The three victims failed to exit as 12 additional fire fighters arrived
on the scene began fire suppression and seanttirescue operations. Mim #2 was located,

removed, and transported to a nearby hospital, where he was pronounced dead. Victim #1 and Victim
#3 were later found and pronounced dead on the scene.

NEAR MISS REPORTS

Report#07908

All hands were working at a 4 alarm fire, invotythree, balloon framed, three story, 30'x75' tenement
houses. Heavy structural damage was sustained by the center (origin) structure. Exposure "B"


http://www.cdc.gov/niosh/fire/pdfs/face200004.pdf

experienced exterior fire damage as well as a fully involved attic space. The "D" exposure received
exterior fire damage. A crew of three firefighters was operating an exterior handline between the
original structure and the "B" exposure. At this time the major body of fire had been controlled, leaving
several stubborn pockets of fire to deal witlihe Inadent Safety Officer (ISO) noted the crew's

position and evaluated the safety of the operation against the risk involved. The center building had
been severely weakened by the fire and it was determined that the benefit did not merit the risk. The
ISO odered the crew to move the line to the adjacent yard at the rear of the buildinbhis would

place them safely out of the collapse zorpproximately five to ten minutes later the structure

suffered a sudden, catastrophic collapsgending most of the ebris to the area where the crew had

been operating before the move. This could easily have resulted in death for our members. Instead it
was a norevent.

Report#05418

Units responded to automatic alarm at church. While enroute, incident was upgraded to full alarm
assignment on reports of fire in the "red brick" building. First alarm assignment consisted of Q(X), E(X),
E(XX), E(XXX), E(IV), B(X). Q(X) anarii(ed 1st with nothing visible from large churchQ(X) took
command and positioned on the south side, and E(X) positioned on the-sidehOn investigating

E(X) reported working fire on second story and was stretching line to attack fikpproximately 1

minute after arrival command requested 2nd alarm and serc@w in to assist with evacuation and
investigation. At 2 minutes in command advised that smoke condition had changed, and warned
interior crews that they possibly had a "well charged attic".

EX) acknowledged and proceeded to attempt to locate and extinguish a fire located in 1 room (per
radio report). At approx 4 min in E(XX) reported fire at an exterior porch and ceiling starting to come
in on the north side As B(X) arrived and assumed caanmh, radio time was hampered with the

request for additional resources such as police and our laundry list of things. At approximately 6
minutes in we had approximately 3 big boosters and 1 super booster operating. Units on the interior
were requesting mee pressure.At approximately 8 minutes in, units were not reporting any progress
and command was debating a switch to defensive operations. At this point a total of 3 maydays were
transmitted by interior crews with members lost and off of hose lineE(X) firefighter ended up

outside the building and was out of air. His lieutenant was left in the building.

At this point the decision to go defensive was made, and all members were ordered out. E(XX), knowing
the situation, decided to stay and was abtefind E(X) lieutenant, who was lost and low on air. All
companies were able to exit and after a large aerial assault the fire was brought under control.

Report#06234

Multiple companies operating at a residential fire that started in the vealkbasemen The 1st due

Engine arrived and stretched a 2 1/2" through a garage that led directly into the basement area. Other
companies stretched-2L 3/4" lines into the first floor. | arrived and was assigned by the IC to assist in
the basementAfter operatingfor the life of my 30 minute SCBA, | exited to change bottles and
observed that conditions had not improved, but deteriorated. As Fapproached the scene, the IC

(B/C) pulled everyone out, and an aerial was used to darken down the fivéaile this was beg setup



the Company Officers met, atide comment was made by one that the first floor had a hole in it that
you could put a car in. This information was never relayed to the IC or other companies operating on

scene After using the Aerial, some companificers wanted to reenter even though additional
portions of the interior structure had collapsed.



EnsureAccurate Accountability oEveryFirefighter Location and Status

Objective:To cause the incident commander, and commanghnization officers, to maintain a
constant and accurate accountability of the location and status of all firefighters within a small
geographic area of accuracy within the hazard zone and aware of who is presently in or out of the
building.
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Narrative

In order to keep firefighters safe, the incident commander must know where they are on the fireground
at all times. Firefighter accountability is a critical responsibilitjhefibhcident commander and brings us
to the next Rule;

All fire departments must adopt a legitimate and recognized firefighter accountability sykiym.
components of a recognized system include the ability to accurately knaghvilefighters are

presenty in the building and wich are out. The system muslsobe able to identify, within a small
geographic area of operation, where every firefighter is locatedny moment in timelt means that in
order to maintain accuracy, accountability must be masthgt the point(s) of entry by a dedicated
memberand thatmembermust remain on the exterio’A recognized system includes tags, passports, or
other means oflocumentationwhichmust be mantained at the points of entry. (A collection of tags at
the command post only means the IC has a collection of names of potential fatalities).

Initially, the engineer/pump operator of the engine company should assume the accountability
responsibility. His pump just happens to be supplying an attack line that go toteop@intry

(sometimes supplying attack lines to more than one point of entry). As the incident begins to escalate
and more resources arrive on scene a dedicated member should be assigned accountability
responsibilities. This could be a staff officer, €hificer, or splitting up a company and sending
members to different points of entry to assume accountability duties. The ID tags, etc., must be
collected at the point of entry by the accountability officer. As the firefighter exits the building (i.e. to
refill his SCBA) he retrieves his tag. Upceamiry to the building, the tag is turned into the

accountability officer.
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the incidentto confirm all isvell with firefighters operating in the hazard zarEhese include a PAR at

30 minutes on scene (about the time the first wave of firefighters will be running out of air), anytime a
hazardous event occurs on the fireground (i.e. flashover, partial co)laipsmediately after crews are

ordered out of the building, when the fire is declared under conwoknytime the incident commander

desires.

Ensuring accurate firefighter accountability does not mean the incident commander becomes directly
involvedin managing the system. It does mean he is responsible for ensuring that the command team
KIa AYLX SYSYGdSR Iy STFSOUAQGS | OO02dzydloAatAade aeads



Another important component to the accountability system is the tactical worksheistnot, in itself,

an accountability system, but does serve as an accountability support system. This is a written document
that logs the location of all fire companies operating on the scene (member names are nog listsd

02 Y LI y & musthéritiated atlthé outset of operations and document whefiee companies or

crewsare assigned on the firegrount.also serves as an effective briefing tool as command is

transferred to a senior officer or the Operations Section Chief is implemented.

Progress reporting is another method for the incident commander and/or the division or group
supervisor to maintain situation awareness of accountability-g0img progress reports not only keep
these officers informed as what is happening with the firaJso maintains awareness of fire crew
current locations, their actions, and welfare. If the incident commander or division or group officers fail
to get a response from a fire crew for a request for a progress report a foifpradio request should

occu. If after the third radio call there is no response, it must be assumed there is a problem. The
incident commander must use adjacent crews, or other means, to confirm the crew is safe, including
committing the RIT and declaring a May Day if there isespanse or other contact.

Part of theincident commande® i@sponsibility to firefighter accountability is his abilitylisten and

hear communications clearly adUST be able to hear a May Day dalthe report of any May Day the
incident commandemust know were all crews are operating on the fireground. A May Day also
mandates that a personnel accountability report (PAR) is initiated immediately. This is necessary to
confirm who, and how many firefighters may be lost/trapped, etc.
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entering the building in response to a May Day must also turn in theirg®dapassports.

Freelancing must be strictly prohibited by any crew or individual firefighter. Crews must under the
direction and awareness of the incident commander (or command team supervisor). Firefighters must
always be under the control and supersisiof their company officer.

Bottomline:L ¥ @2dz R2y Qi KI @S Iy I 002dzyilloAtAde aeadisSy &
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Teaching Points
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risk.

1 All fire departments must adopt a legitimate and recognized firefighter accountability
system.



Key components of a recognized system include the ability to accurately know who is
presently in the building and whe outat all times

The system must be able to identify, within a small geographic area of operation, where
every firefighter is locatkat all times

It means that in order to maintain accuracy, accountability must be managed at the
point(s) of entry by dedicated fire officer and that officer must remain on ¢txéerior.

A recognized system includes tags, passports, or documentatibmitiely arriveswith

the first companies on scene and maintainedh&tpoints of entryto a designated
accountability officer(A collection of tags at the command post only means the IC has a
collection of names of potential fatalities).
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bench marks duringhe incident. These include a PAR at 30 minutes on scene (about the

time the first wave of firefighters will be running out of air), anytime a hazardous event

occurs (i.e. flashover, partial collapse), immediately after crews are ordered out of the

building when the fire is declared under control, or anytime the incident commander

desires.

Activation of the @countabilitysystemstarts with the initial incident commandesften
the first company officer on the scene.

Initially, the engineer/pump opetar of the engine company should assume the
accountability responsibility. His pump just happens to be supplying an attack line that
go to a point of entry (sometimes supplying attack lines to more than one point of entry).

As the incident begins to edate and more resources arrive on scene a dedicated
member should be assigned accountability responsibilities. This could be a staff officer,
chief officer, or splitting up a company and sending members to different points of entry
to assume accountabilitjuties.

The ID tagspassportsetc., must be collected at the point of entry by the accountability
officer. As the firefighter exits the building (i.e. to refill his SCBA) he retrieves his tag.
Upon reentry to the building, the tag is turned into the accountability officer.

In addtion to the accountability systewf tags, passports, etcthe incident commander
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crews are assigned on the fireground.
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9 The ultimate responsibility for crew integrity aedsuring no members get separated
lost, rests with the company officer or lead buddy team member. They must maintain
constant contact with their assigned members by voice, touch or visual observation
while in the hazard zone. They must ensure thainteatays together. If any of these
elements are not adhered to, crew integrity is lost and firefighters are placed at great
risk.

1 Freelancing must be strictly prohibited by any crew or individual firefighter. Crews must
under the direction and awareneskthe incident commander (or command team
supervisor). Firefighters must always be under the control and supervision of their
company officer.

1 Anytime the incident commander or command organization officer cannot contact a
crew/firefighter, the worst musbe assumed. The incident commander must request a
personnel accountability report from all company officers and crew. The RIT must be
sent to the last known location to begin a search until it is confirmed that the missing
member is determined safe.

1 One the 360 degree size up is completed the incident commander must assume a
stationary position at a command post. This will allow more convenient documentation
of the tactical worksheet. It further allows other responding agencies (fire departments,
police EMS, utilities, et) to quickly locate the incident commander and be integrated
into a unified command system.

1 The best location for a command post is in a vehicle in front or at the front corner (or
other location that maximizes observation possilefi}. This may be the cab of an
SYyairyS 2NJfFRRSNIO2YLIye AyAdGALftte FyR f1 &S
command vehicle. These vehicles provide more powerful radios, better lighting, and a
quieter environment for communications (i.e. avwaym diesel engine noise). The
incident commander MUST be able to listen and hear communications cleaNMUsid
be able to hear a May Day call.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents inwhich the lack ofan accountability system or the command organization lost
awareness of firefighter accountability becameantributing factor to fire fighter LODDs
including:



Career Fire Fighter Dies of Carbon Monoxide Poisoning after Becoming Lakt B&arching
for the Seat of a Fire in Warehousé&ew York

http://www.cdc.gov/niosh/fire/pdfs/face200404.pdf

On December 16, 2003, a-§@arold male fire fighter (the victim) died after licame separated from

his crew members while searching for the seat of a fire at a furniture warehouse. His crew exited due to
worsening conditions and a missing member announcement was made. At one point while inside the
warehouse, members of an enginesar thought they heard a scream but could not identify the source.

After an evacuation order was given and as engine crew members were eiiicg DA OGA YQa 2F FA
mistakenly identified one of them as the missing member and cancelled the emergency message

Once fire fighters had exited, a personnel accountability report (PAR) wasdakeral minutes lateon
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emergency message for a missing member and echamas begun. The victim, who had a working

radio, was found lying face down with his face piece removed and 900 psi left in hiergaihed

breathing apparatus (SCBA). His Personal Alert Safety System (PASS) alarm was reported by fire fighters

to be haudible. His carboxyhemoglobin (COHb) level was 74.8% in the emergency room. The victim did

not declare a May Day and did not activate his radios emergency alert bdttenvictim did not

declare a May Day and did not activate his radios emergency atitwabutton.

Structure Fire Claims the Lives of Three Career Fire Fighters and Three
Childreni lowa

On December 22, 1999, a-¥48arold Shift Commander (Victim #1) and two Engine Operators,

39 and 29 years of age respectively (Victim #2 and Victim #3), lost their lives while performing
searchandrescue operations at a residential structure fire. Atoxapately 0823 hours, the

three victims and two additional fire fighters cleared the scene of a-weharle incident. One

of the fire fighters (Fire Fighter #1) riding on Engine 3, joined the ambulance crew to transport
an injured patient to the hospitat approximately 0824 hours, Central Dispatch was notified of

a structure fire with three children possibly trapped inside. At approximately 0825 hours, Central
Dispatch notified the fire department, and a Shift Commander and an Engine Operator (Victim
#1 and Victim #2 ) were dispatched to the scene in the Quint (Aerial Truck 2). At 0827 hours,
Engine 3 (Lieutenant and Victim #3) responded to the scene. At 0829 hours as Aerial Truck 2
approached the scene, they radioed Central Dispatch, reporting awtietektbrown smoke

showing from the residence, and requested six additional fire fighters. Aerial Truck 2 arrived on
the scene at 0830 hours. The crew of Aerial Truck 2 witnessed a woman and child trapped on the
porch roof, and they were informed that #hahildren were trapped inside the house. A police
officer who was already on the scene positioned a ladder to the roof and removed the woman and
child asVictim #1 proceeded into the house to perform a seareand-rescue operation

Engine 3 arrived on th&cene shortly after, and the Lieutenant connected a supply line to the
hydrant as Victim #3 pulled the Engine into position. The Lieutenant and Victim #3 stretched a
5-inch supply line and connected it to Aerial Truck 2. At approximately 0831 hours, ibie Ch

and Fire Fighter #1 arrived on the scene, and the Chief assumed Incident Command (IC).
(NOTE; Total of 6 firefighters on scene. Fourarrived on two apparatus and the fire chief

picked one firefighter up at the hospital)Fire Fighter #Jpulled a 1%2inch handline off


http://www.cdc.gov/niosh/fire/pdfs/face200404.pdf

Aerial Truck 2, through the front door and placed it in the front room. The IC instructed

Victim #2 and Victim #3 to don their protective gear and proceed into the house to assist in the
searchandrescue operations. Fire Fighter #1 went backerial Truck 2 to gear up. At this

time, one of the victims removed the first of the three children from the structure, handed

the child to a police reserve office(deceasedpear the front entrance of the structure, and
returned to the structure to continue searchand-rescue operationsThe police reserve

officer transported the child to a nearby hospital. The IC charged the handline from Aerial Truck
2 and went to the structure. At this titmee of the victims removed a second chilghlso
deceased)The IC grabbed the child and began cardiopulmonary resuscitation (CPR). Due to
limited personnel on the fireground, the IC directed a police officer on the scene to transport him
and the child to the hospital. After donning her géage Fighter #1 approached the front

door and noticed that the 1%4nch handline (previously stretched) had been burned

through and water was freeflowing. It is believed that the three victims were hit with a

thermal blast of heat before the handline burned throughThe three ictims failed to exit as

12 additional fire fighters arrived on the scene through abeak method and began fire
suppression and searahdrescue operations. Victim #2 was located, removed, and transported
to a nearby hospital, where he was pronoumniszdl. Victim #1 and Victim #3 were later found

and pronounced dead on the scene.



If After Completion of the Primary Searchittle or No Progress Towards Fire
Control Has Been Achieved, Seriously Consider a Defensive Strategy.

Objective: :To cause a benchmark decision point, following completion of the primary search,
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operations where progress in controlling the fire is not being achieneltlaere are no lives to be

saved.

Narrative

It is standard practice for fire departments to initiate primary search and rescue operations at fires
where it is safe to do s®ncethe primary search is declared completed (all clé¢fag)onlyliving Himan
Beingsleft in the building is firefighters.
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occupant survival, is always a critical benchmark for decision makingcsiod plan developmeniy
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strategy or change it. This decision point is especially important to firefighter safety where fire crews are

still in the building.

If the primary search has beeoropleted,orA 1 Qa4 RSGSNXYAYSR GKSNB IINB y2 f A
wave of fire operations has not made progress on controlling the fire, operat@aymow haveentered
a marginakituationandavery dangerougperiod for the firefighter.

Nofire attack orbuilding is worth the life of a firefighteNearly all buildings that are lost to fire are
rebuilt. If fire control cannot be obtainedhe incident commander must seriously consider the
withdrawalof crews! A defensive strategy musxtbe implemented.The incident commandeaiso
must understand that withdrawing crews often takes longer than it took for them to penetrate to
operating positionsThewithdrawalmust occurearly enough to allow adequate time for fire crews to
safely exit the building and before the fire can hatram. If crews are ordered to evacuate the building
apersonnel accountability repo(PAR)Must be obtained to confirm all firefighters have inddezkbn
evacuated successfully and accounted for.

If withdrawal is ordered a personnel accountability report must be obtained to confirm all firefighters
have indeed been evacuated successfully and accounted for. A round robin request for progress reports
from command organization officers will provide information necessary to change and update the action
plan.
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flashover in just 3 minutes and 40 secondhklsrapid flashover time for the modern home reflects

G2RI&@Qa G @& ¢gyndetits atddlgsticS. Buckirapid flashovers quickly reduce the survival

profile of any trapped victims as well as increasing risk to firefighters.



The research also showed,irany experiments, that if a firefighter is in a room about to reach
flashover the time from onset of untenability to flashover was less than 10 secont@ikls DOES NOT
allow much of a survival period for the firefighter to exit a building.

The incident commander should also be aware of the affects of wind on fire development and intensity.
Any wind over 10 mph begins to have increasing dangerous affects by dramatically increasing the
intensity of fire conditions in a building and rapidly increase risk ofaefighters downwind while in a
building. The higher the wind speed the more intense the fire conditions. Once downwind windows fail
or doors are opened, wind will rapidly push the fire onto firefighters almost instantly and minimizing
survival time.

A smaller example of the effects of wind on fire is positive pressure ventilation. Anyone who has used
positive knows there needs to be an exit point in or near the fire area. Where that exists the positive
ventilation pushes fire out that window in a bldarch fashion running horizontal for several feet. If the
door the firefighter is entering is downwind from the fire and a significant wind enters the building
firefighters be subject to a much greater blow torch affect than created by positive pressutitation.

Bottom line:If there are no occupanis the building, or there is no survival possibley R G KS TANB Ol
be controlledR2 y QG  O2 y (i A ¥ dzS ¢ dvatiiate M KiNingahdSmderiehta yieiensive
strategy.

Teaching Points
NO GO

i Ths s a critical bench decision point related to action plan development and firefighter
safety.

1 Once the primary search is declared completed (or it was determined that it was unsafe
to conduct a primary search) arii Q&4 RS G SNX A Y SR e sate8ihddnlyr NB y 2 f
living Human Beings in the building are firefighters.
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completed, and the first wave of firefighting operations has not made progress on
controlling the fie, operations have now entered a marginal and very risky period for
firefighters.

1 No fire attack or building is worth the life of a firefighter. Most buildings that are lost to
fire are rebuilt. If fire control cannot be obtained the incident commarstesuld
withdrawal fire crews before they are harmed and seriously consider a defensive
strategy.



If the first wave of fire operations has not made progress on controlling the fire,
operations have now entered a marginal and very risky period for thagfitef.

Nofire attack orbuilding is worth the life of a firefighter. If control cannot be obtained,
withdrawal crews! A defensive strategy must now be implemented.

The incident commander mustsme the order withdrawal occurs early enough to allow
adequate time for fire crews to safely exit the building and before the fire can harm
firefighters. The incident commander must understand that withdrawing crews often
takes longer than it took for them to penetrate to operating positions.

If withdrawal isordered a personnel accouattility report must be obtained to confirm
all firefighters have indeed been evacuated successfully and accounted for.

A round robin request for progress reports from command organization officers will
provide information neasary to change and update the action plan.
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can create a flashover in just 3 minutes and 40 seconds! This rapid flashover time for the
Y2RSNY K2YS NBdifc@@rnigsyningtiBslaid@lasticd. Swch rapid

flashovers quickly reduce the survival profile of any trapped victims as well as increasing

risk to firefighters.

The research also showed, in many experiments, that if a firefighter is in a room about to
reach flashoverthe time from onset of untenability to flashover was less than 10
secondsThis DOES NOT allow much of a survival period for the firefighter to exit a
building.

Beware of lightweight construction and early collapse potetfal boththe roof and

floors, particularly over a basement fire. Underwriters Laboratory test determined some
lightweight unprotected truss system can collapse as early as 6.5 minutes after flame
impingementg and without warning.

Abandoned and dilapidated buildja are a particular risk to firefighters and experience
has shown there is little likelihood of containing any occupants. Where the fire cannot be
quickly controlled, serious consideration should be given to a defensive strategy.

Beware of wind driven s as they can almost instantly create an intense fire once a
upwind window fails or a door is opened that can easily roll over firefighters. Where high
wings exist, the safest approach is fire crews attack the fire from the upwind side.



The NIOSH Fifeighter Fatality Investigation and Prevention Program has identified a number
of incidentsat whichincident commanderslelayed converting to a defensive strategy or
where a defensive strategy was undertakethen switched back to offensiveperations

reaulting in fire fighter LODDs including:

Nine Career Fire Fighters Die in Rapid Fire Progression at Commercial Furniture Shogv&murtin
Carolina;
http://www.cdc.gov/niosh/fire/repats/face200718.html

On June 18, 2007, nine career fire fighters (all males, ages@ydied when they became disoriented
and ran out of air in rapidly deteriorating conditions inside a burning commercial furniture showroom
and warehouse facility. The first arriving engommpany found a rapidly growing fire at the enclosed
loading dock connecting the showroom to the warehouskthin minutes, the fire rapidly spread into
and above the main showroom, the right showroom addition, and the warehouse. The burning
furniture quickly generated a huge amount of toxic and highly flammable gases along with soot and
products of incomplete combustion that added to the fuel load. The fire overwhelmed the interior
attack and the interior crews became disoriented when thick black smokedilthe showrooms from
ceiling to floor. The interior fire fighters realized they were in trouble and began to radio for
assistance as the heat intensified. One fire fighter activated the emergency button on his radio.
Officers working outside the struatei initially did not hear the radio Mayday until an-offity officer
responding to the scene in his personal vehicle heard the Mayday and advised the Chief that a Mayday
was being called over the radio. The front showroom windows were knocked out arfigHiters,
including a crew from a mutualid department, were sent inside to search for the missing fire fighters.
Soon after, the flammable mixture of combustionfmpducts ignited, and fire raced through the main
showroom. Interior fire fighters wereatight in the rapid fire progression and nine fire fighters from the
first-responding fire department died. At least nine other fire fighters, including two muatidzfire
fighters, barely escaped serious injury.

Two Career Fire Fighters Die and Capt& Burned When Trapped during Fire Suppression Operations
at a Millwork Facility¢ North Carolina

http://www.cdc.gov/niosh/fire/pdfs/face200807.pdf

On March 7, 2008, two male career fire fighters, aged 40 and 19 (Victims #1 and #2 respectively) were
killed when they werdgrapped by rapidly deteriorating fire conditiongnside a millwork facilityin

North Carolina. The captain of the hoseline crew ®alas injured, receiving serious burn injuries. The
victims were members of a crew of four fire fighteyserating a hoseline protecting a firewall in an
attempt to contain the fire to the burning office areand keep it from spreading into the production

and warehouse areas. The crew separated when a fire fighter ran low on air and followed the hoseline
to the outside.The captain attempted to radio for assistance as the conditions deteriorated but fire
fighters on the outside did not initially hear his Malay. The captain sent a second fire fighter (Victim

# 2) outside to relay information about their condition. Victim # 2 talked with the Incident Safety
Officer, and then returned to Hpin his crew. Once it was realized that the crew was in trouble,

multiple rescue attempts were made into the burning warehouse in an effort to reach the trapped crew


http://www.cdc.gov/niosh/fire/reports/face200718.html
http://www.cdc.gov/niosh/fire/pdfs/face200807.pdf

as conditions deteriorated further. Three members of a rapid intervention team (RIT) were hurt rescuing
the injured captain. Victim #1 was located and remd during the fifth rescue attempt. Victim #2 could

not be reached until the fire was brought under control. The fourth crew member had safely exited the
burning warehouse prior to the deteriorating conditions that trapped his fellow crew members.

NEAR NISS REPORTS

Report#09257

Rapidly expanding fire involving three single family structures (wood fram&he initial fire unit was

in the middle and fire was spreading in both directions,dzi Y2 NB (2 GKS &. ¢ SELR &d:
hosdines were operating on the fire unit (middle) while aerial operations were being set up. Atthe

same time, crews were asked to search the exposure$. 1 SNJ 02 YLIX SGAy3I GKS LINR Y N
exposure, crews reentered the structure to fight the fie that had now spread to the interior of the
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operations began and the fire unit (middle) was controlled. The aerial master stream then swept over to

the Bexposure and pushed fire and roofing material down on to the interior crews. After discussing

this with the Division Supervisors, the Incident Commander and the Officer of the elevated master

stream, it was evident that clear objectives were not commated. The Officer of the elevated master

stream did not have a clear understanding of what their objective was and who they reported to; the

Division Supervisor and the IC were not effectively coordinating the attack.



Always Have a Rapid Inteention Team in Placat All Working Fires

Objective:To cause the incident commander to have a rapid intervention team in place ready to
rescue firefighters at all working fires.
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Narrative

A fireground operation is a risky busineBSgen with the best safety practices unexpected events can

occur that trap firefighters or they become lost in the building. For this reason, the incident commander

must dways have a rapid intervention team(s)L wig fla&eat all working firesThiswould alsoinclude
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staffedrapidintervention TeamFor larger fires, owhere unusual risks existha&xpanded RIT may be

required utilizing more than one crew and supervised by a chief offieerRescue Grouptwo engines,

a ladder, ambulance and chief officer)

Rapid intervention teams should be reserved solely fefifihter rescue with the exception of other
critical life saving prioritieg such as a civilian victim suddenly appearing at a window. They should not
be used for firefighting duties because the incident commander consumed all resources on scene and
K | & cAlRed for an additional alarm. Once committed, all RIT commitments must immediately be
replaced with another RIT (preferably from staging). If no other resources are available, the incident
commander should request another alarm or an adequate numberuifial aid companies.
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regards to safety based on the nature of the event (rescuing one of their own) and the emotion

involved. To ensure an acceptablgriE G KS AYOARSYy(d O2YYlIYyRSN) aK2dz R |
supervisor (preferably a chief officer) and a safety officer to manage and oversee the search operation.
Additionally, in order to maintain and supervise two major simultaneous operatjanfirefight to

protect the search and rescue effort AND a RIT operation, the incident commander should special call
additional chief officers to fill critical command organizational positions.

The incident commander must understand thatridytake several RIT mabers tofind and then

extracta downed firefighter. Research conducted by the Phoenix and Seattle fire departiments
buildings of approximately 5,000 square feg¢termined that an average of 12 members were
required to rescue a downed firefighter. Additionally, it tdm¢ween19-21 minutes to complete a
rescue and extract thérefighter. While these exercises were conducted in large square foot buildings,
and rescue of a firefighter from a smaller building may be quicker, it does reflect the realities of time
SCBA air consumption and resources required.

It should be noted that the research was conductedimulatedNON FIRE conditions. The time to
completean actualrescue with active firén the building that is producinigeat, zero visibilitywith wet
and slippery flooréittered with debris etc.,can be expected to be longer and the resources required
greater.In short, rapid intervention may not be pal.




Any May Day should mandate the request for the next level of aarrgreater) oradequate mutual

aid. The number of alarms requested should be adequate to address the expected rescue and
firefighting needs while also keeping several companietaigirgg at all times. The request for resources
should also include a medical component of adequate ambulances and paramedics.

A rapid intervention operation is alsskybusinessResearch by the Phoenix Fire Department found
that one in five rescuerbecame disoriented and lost in the buildiilyringsimulatedRITexercisesThis
could be life threatening to a lost RIT memla¢ian actual fireTherefore, incident commander must
also insure that there are adequate resources on scene to ipaekd rescughe RIT if needed.

Any commitment of a RIT to other life threatening emergencies must require an immediate
replacement. Ideally, the replacement RIT should come from a fire company in staging. Special calling a
replacement company takes time to arrive aedves all firefighters exposed to greater risk.

Bottom line.Never conduct high risk interior firefighting operations without a rapid intervention team in
place

Teaching Points
NO GO

1 Afireground operation is a risky business. Always have a iagitvention team(s) in
place.

1 Even with the best safety practices, unexpected and life threatening events can and do
occur on the fireground. A RIT must be in place to rescue firefighter.

f Inall cases of aworking fileK S h { kn, twa2(dai2 mustitef cBmplied wittor
initial operations followed by assigning a yuditaffedRapid Intervention Team

1 For large or complex fires, or one with high risk, a Rescue Group should be established
with more than one company (i.e. two engines, a ladder ananaloulance supervised
by a chief officer.

1 Rapid intervention teams should be reserved solely for firefighter rescue with the
exception of other critical life saving prioritiesuch as a civilian victim suddenly
appearing at a window. They should notused for firefighting duties because the
AYOARSY(d O2YYlIYyRSN)I O2yadzYSR ff NBaz2dz2NDOSa
alarm.



Once committed, all RIT commitments must immediately be replaced with another RIT
(preferably from staging). If no otheesources are available, the incident commander
should request another alarm or an adequate number of mutual aid companies.

The incident commander must understand that it will take several RIT members to
rescue a downed firefighter. Reseaotinductedoy the Phoenix and Seattle fire
departmentsin buildings of approximately 5,000 square fdetermined that an

average of 1&12 membersvere requiredo rescue a downed firefighter. Additionally, it
took an average of X221 minutes to complete a rescaadextract the victim

It should be noted that the research was conductesinmulatedNON FIRE conditions.

The time to complete a rescue at an actual fire with active fire, heat, zero visibility, wet
and slippery floors with debris on the floor can be expected to be longer and the
resources required greater.

A RIT operation is also higek. The research also determined that 20 percent of the

rescuers became disoriented the search exercises and got in trouble. In an actual fire,
GKA&E OFly 6S tAFTS (GKNBIGSyAyadd ¢KS AyOARSyl
rescue the rescueineeded. Additionally, a reserve number of fire companies should be
maintained in staging.

Any May Day should mandate the request for the next level of alarm or adequate mutual
aid (or more) as well amaintaining adequate resources in stagidgring the rescue
operation

Back up the RIT once they are committed in order to rescue the rescuers if needed.
During a RIT commitment keep additional resources in staging for immediate
commitment to the incident as needed.
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Firefighter Incident
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Always Assume the Firefighter is Lost in the Building
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Immediately Request Additional Alarm(s)/Mutual Aid

Include a Medical Component to the Response

Commit the Rapid Intervention Team(s) to the Search Area

Rapid Intervention Teams to Take Specialized Equipment, as Needed

Immediately Initiate a Firegrourdoll Call/Personnel Accountability Report (PAR) of Firefighters
Utilize Staging to Control Responding Resources

Withdrawal Companies from the Affected Area, if Appropriate, for Roll Call and Recon
Information

Change the Strategic Plan to a High PridRiggcue Plan/Operation

Reenforce Fire Control Positions to Protect the Search Area.

Assign a Chief Officer to the Search Effort/Group, Division

Assign a Safety Officer to the Search Area/Group, Division,

Back Up the Rapid Intervention Teams

Expand the Comand Organization at a Pace that Gets Ahead, and Stays Ahead, of Critical
Needs

Special Call Additional Chief Officers to Fill Command Positions(i.e. Divisions, Groups)
Establish and Staff Treatment and Transportation Groups/Sectors Early

Maintain Strong Spervision and Control of All Crews

Open/Unlock All Doors, as Appropriate

Ventilate, Establish Tenability of the Building

Provide Lighting, as Needed

Closely Coordinate and Control Search Efforts. No Missed or Duplicated Search Areas
Special Call Techniaal Specialty Teams as Needed (i.e. collapse)

Watch for, Maintain Structural Stability of the Building

Control, Stay Ahead of the Media

Ensure that Dispatch is Monitoring All Radio Channels

Ensure that the Command Post is Monitoring All Portabt®ortabke Radio Channels

Activate a Welfare Branch/Group to Coordinate Hospital Support and Next of Kin Notification.
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The NIOSH Fire Fighter Fatality Investigation and Prevention Program has identified a number
of incidents where a rapid intervention team wasot in place to immediately initiate rescue
operationswhich may have made a difference in the outcome, including:



Career Fire Fighter Dies After Becoming Trapped by Fire in Apartment Buddieyv Jersey
http://www.cdc.gov/niosh/fire/reports/face200118.html

On May 9, 2001, at 2037 hours, Central Dispatch received a call from a civilian reporting a structure fire.
The career department was notified at 2037 hours, and the following apparatus respondece Engin
(Lieutenant, driver/operator, and fire fighter), Engine 2 (Lieutenant, driver/operator, and fire fighter),
Engine 3 (Lieutenant, driver/operator, fire fighter), Truck 2 (Captain, Fire Fighter #1 [driver], and victim
[tiller operator]) and Deputy Chidf (DC 4). Engine 2 was the first to arrive on the scene at 2039 hours,
followed immediately by Truck 2. The Lieutenant of Engine 2 reported to Central Dispatch that they had
a working fire in a threestory brick building with fire showing in the reaHe requested that all

companies make hydrant connections. The driver of Engine 2 parked the apparatus to the north of the
incident site on the Aide of the buildingTruck 2 parked directly behind Engine 2. The Lieutenant of
Engine 2 then pulled the 2€f@ot, 1%inch preconnect "minuter | 'y LJ- O1 b FNRY (KS LI aa
the apparatus. As the Lieutenant from Engine 2 stepped back off the apparatus, he fell, twisted his
ankle, and dropped the "minutean pack." He then picked up the pile of hose and procdddeard

the street level door on the Side of the building. The fire fighter on Engine 2 proceeded toward the
corner hydrant, to the north (approximately 160 feet) of Engine 2, with 400 feetimésupply line.

Engine 3 arrived on the scene. At 204uts, DC 4 arrived on the scene, assumed incident command

(IC), and conducted his initial scene sipe A police officer approached him and reported that civilians
were trapped on the second floor in Apartment #¥ote: Other reports from civilians wetteat the

trapped civilians were a mother and her two children.

The IC informed the Captain of Truck 2 of the trapped civilians. Fire Fighter #1 and the victim were
standing near Truck 2 when thégard civilians yelling that there were people in Apartmen? #They
proceeded to the building to conduct a primary searchhe Lieutenant from Engine 3 made forcible

entry to the streetlevel door on the ASide of the building. The Lieutenant from Engine 2 then followed
the Lieutenant from Engine 3 into the firddbér of the building with the preconnect from EngineNte:

Fire fighters and officers reported to NIOSH investigators that the conditions on the first floor were clear
with little to no heat, and that the conditions encountered on the second floor hghitesmoke with

some heat.

At 2041 hours, Engine 1 arrived and was ordered by the IC to stand by. The IC then called Central
Dispatch and requested another engine. The Lieutenant from Engine 3 proceeded up the stairwell to the
second floor and to the redGSide) of the building. Following the Lieutenant from Engine 3, the
Lieutenant from Engine 2 entered the building and dropped the "mimiga pack” in the stairwell. He
proceeded with the nozzle to the secofidor landing and down the hallway towardehear (CSide),

where he met the Lieutenant from Engine 3. At 2042 hours, Engine 4 (Lieutenant, driver/operator, and
fire fighter) responded to the scen&he Lieutenant from Engine 3 forced open the door to Apartment

#8 and encountered heavy heat, firand smoke Note: Fire fighters and officers reported to NIOSH
investigators that no civilians were seen or found inside the building at any time.

The Captain from Truck 2 followed the hoseline into the building, unkinking the hoseline as he
proceeded to tle second floor to join the two Lieutenants at Apartment #8. The IC radioed the
Lieutenant from Engine 3 to ascertain that they had made entry into the apartment. Replying in the



affirmative, the Lieutenant then radioed to the pump/operator of Engine 2harge the line. He began
hitting the fire in the rear of the apartment but was having problems with low water pressure on the

line. At 2043 hours, the pump/operator radioed the Lieutenant of Engine 2 that he was having problems
with the throttle at the punp panel.Note: The lowpressure problem resulted from throttle problems at

the pump panel and the kinks in the charged line in the stairwell.

The victim (carrying a sledgehammer) and Fire Fighter #1 (carrying a flathead ax) conducted a primary
search of tihee seconefloor apartments (#5, #6, and #7) while the two Lieutenants (from Engine 2 and
Engine 3) and the Captain (Truck 2) were attacking the fire in the fourth apartment (Apartment #8). No
civilians were found on the second floor. At 2044 hours, therior attack team called for more water
pressure. The Engine 2 pump/operator replied that he was still having problems with the throttle
mechanism. Engine 4 arrived, and the IC ordered them in for additional manpbkewictim and Fire
Fighter #1 ascerel the stairwell toward the third floor where they encountered heavy smoke and

high heat.The victim and Fire Fighter #1 descended the stairwell to the seffoodlanding. Fire

Fighter #1 told the victim to stay on the hoseline and to help the Lieutenanfpartment #8 while he

went to get some box lights from the truddote: The box lights were to be placed at the top of the
third-floor landing as a reference for their point of egress.

At 2045 hours, fire fighters stretched a 48¢h backup line fronEngine 2 to the second floor. At 2046
hours, members of a mutualid company began responding to the incident. At 2047 hours, the IC called
Central Dispatch and requested Truck 1, which responded with a Lieutenant, driver, and a fire fighter.
The victim rdioed Engine 2 that he was trapped on the third flddote: For approximately the next 70
seconds, the only radio traffic was between the IC and the Truck 1 officer, who were discussing the
assignment and placement for Truck 1 upon their arrival. Thad@ha Truck 1 officer did not discuss

the victim. The fire department has only one radio channel available to be used as the tactical and
fireground channel.

At 2049 hours, the victim radioed Truck 2, reporting that he could not breathe and that he was

trapped on the third floor. The victim radioed a third transmission that he was on the third floor,
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and called "Mayday Mayday" over the radio. The victim maaa fourth transmission that he was on

the third floor, trapped, and needed help. Central Dispatch transmitted, "We got a Mayday, Mayday.
Dispatch, Dispatch to Deputy 4. We got a Mayday calling from the third floor." Command
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the Lieutenant from Engine 3 maintained radio contact with him. The victim responded that he was on

the third floor, upstairs, and to the right. At 2050 hours, the victim radioed tiete was heavy fire and
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Lieutenant made numerous calls for a line to be brought up to the third floor. At 2052 hours, Truck 1

arrived and parked in thiot on the DSide of the fire buildingApproximately 13 minutes after the

victim had arrived on the scene, at 2053 hours, he made his final transmission that he was out of air.

At 2054 hours, the IC radioed for the mutuald company to report in as ari fighter assist and

search team (FASTJhe Lieutenant from Engine 3 told Fire Fighter #1, who had just returned to the
secondfloor landing, that the victim had radioed that he was trapped in a tHodr rear apartment.

The Lieutenant from Engine 2 attempted to stretch the initial attadk lip the stairwell to the third

floor but found that the line would not reach the rear apartmeritite: The line was still fully charged

and kinked in the stairwell between the first and second floors.




Fire Fighter #1 followed the Lieutenant from Engirte ghe third floor; however, he was forced to exit

the building because he was low on air. The Lieutenant from Engine 3 advanced a handline down the

hall toward Apartment #6 where he received an electric shock while attempting to knock down the fire.
NoteY ¢ KS RSLINILGYSyGQa {hta ftAad GKS akKdzZiagAy3a 277

At this incident, Truck 2 was immediately assigned to conduct a search for trapped civilians. Two fire
fighters assisted the Lieutenant from Engine 3 out of the bugldamd emergency medical technicians
(EMTSs) provided him medical attention. Fire Fighter #1 got a ladder off Truck 2 and proceeded-o the D
Side of the building. He positioned the ladder beneath the window of the-8tody apartment where

he believed thevictim was located. Fire Fighter #1 broke the window, which was located in the kitchen
of Apartment 12. He was unable to gain entry because a refrigerator blocked the wiAt@@55

hours, a radio transmission was sent out asking the victim if he wisrsthe radio. The victim did not
reply. The Administrative Director of the department arrived at this time to provide logistical support. At
2100 hours, the Chief of the department arrived and assumed command from the IC. Mid@dso

arrived at thigime. The IC radioed Central Dispatch requesting another engine and truck company for
manpower. At 2102 hours, the fire fighter in the bucket of Truck 1 radioed that heavy fire was coming
through the roof and the third floor rear. At 2103 hours, Engirfadtiitional mutualaid) arrived. At

2104 hours, the IC radioed Central Dispatch for an additional ambulance. At 2105 hours, the fire fighter
in the bucket of the ladder of Truck 1 radioed the IC that the rear of the third floor was fully involved.
The Lietenant from Engine 2 radioed from the interior that the rear of the second floor was fully
involved. At 2107 hours, the fire fighter in the bucket of Truck 1 radioed the IC to get the fire fighters out
of the building because "the whole rear of the roofiisip." At 2110 hours, the fire fighter in the bucket

of Truck 1 reported to command that the roof had partially collapsed into the third floor. At 2111 hours,
the IC radioed Truck 1 on the status of the roof, and the fire fighter replied that "theofehe building

has collapsed and the front is lighting uphe IC then ordered an evacuation of the building and a
personnel accountability report (PAR) from all units. Truck 1 and Engine 2 knocked down the fire with
master streams, allowing the fire flgier assist and search teams (FAST) several attempts to locate the
victim. Note: The FAST was comprised of th&laty personnel on the scene and not the mutaial

company. While the FAST was operating on the interior of the building, the Administiedist®D

ordered Truck 1 to hit the fire on the roof with the aerial appliance. Fire fighters reported to NIOSH
investigators that during one of the search attemptsiter applied to the roof by the aerial appliance
forced the FAST to retreat down the hall.

With each attempt by the FAST to locate the victim, the fire spread and conditions deteriorated in the
building. The IC called for additional evacuations. On the fourth attempt by the FAST to find the
victim, a Captain was using a thermal imaging cameraew a member of the team heard a PASS

device coming from Apartment #12. The FAST entered Apartment #12 and discovered the refrigerator
door open in front of the door to the bedroom where the victim was founghe victim was lying face
down on his PASS degj which was activated but barely audible. The victim was unresponsive and not
breathing.Note: There was a wathounted mirror in the bedroom that had been broken by the victim.
The victim had struck the mirror and the wall numerous times with his $ledgeer. The mirror may

have appeared to the victim to be a windd®aramedics responded to the third floor where they
pronounced the victim dead. The victim was then removed from the building at approximately 2300
hours.

A Volunteer Mutual Aid Captain anBire Fighter Die in a Remodeled Residential Structure Eifexas



http://www.cdc.gov/niosh/fire/pdfs/face200729.pdf

On August 3, 2007, a 19 yeald male fire fighter (victim #1) and a 42 yedd male Captain (victim #2)
responding from the same volunteer mutual aid department were fatally injured during a residential
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neighboring departments due to dispatch updating the report to a fully involved structure fire. The
Assistant Chief (Incident Commander) arrived on scene with four other fire fighters in an engine. The
first interior attack crew entered the structure with flames visible in the foyer, approximately 1 minute
later. The initial attack crew ran low on air, withdrew, and briefed a new interior attack crew (the
victims) from the second mutual aid department on tbeation of a few hot spots to be knocked down
and the presence of light smoke. Soon after, the IC requested ventilation. Horizontal and vertical
ventilation was conducted and a powered positive pressure ventilation fan was utilized at the front door
but little smoke was pushed out. Minutes later, heavy dark smoke pushed out of the front door. The IC
made several attempts to radio the interior attack crew with no respoAggroximately 21 minutes

after entry, an evacuation horn was sounded. A rapid intention team (RIT) had been previously
designated then assigned to other tasksA three member RIT was organized, made entry and located
one of the victims, but was unable to fully extricate him. Ultimatelgeveral RIT teams were necessary

to recover the victims.Both victims died of smoke inhalation and thermal injuries.

A Career Captain and an Engineer Die While Conducting a Primary Search at a Residential Structure
Fire- California
http://www.cdc.gov/niosh/fire/reports/face200728.html

On July 21, 2007, a 3#arold career captain and a 3/karold engineer (riding in the fire fighter

position) died while conducting a primary search for two trapped civilians at a residential sérdicéu

The two victims were members of the first arriving crew. They made a fast attack and quickly knocked
down the visible fire in the living room. They requested vertical ventilation, grabbed a thermal imaging
camera, andnade reentry without a hardline to search for the two residents known to be inside
Another crew entered without a handline and began a search for the two residents in the kitchen area.
A positive pressure ventilation fan was set at the front door to increase visibility for #retsteams.

The second crew found and was removing one of the civilian victims from the kitchen area as rollover
was observed extending from the hallway into the living room. Fire fighters became concerned for
the air supply of both victims who were stilh the structure. Crews conducted a search for the victims
and found them in a back bedroom where they had been overcome by the rapid fire event.

NEAR MISS REPORTS

Report#06083

After arriving at a structure fire in a single family home, and having initiated the incident command
system, | ordered two fire fighters that arrived on a call back apparatus to initiate a rapid intervention
team. We had a welhvolved structure with reprts of a person trapped, and the fire was
communicating to a second structurgfter the initial attack team entered, | noticed the RIT team
putting their masks on and preparing to enter the building. Apparently, a Captain had ordered them
into the building. The RIT team leader was upset he was "just standing around" so he solicited the


http://www.cdc.gov/niosh/fire/pdfs/face200729.pdf
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Captain to go to workl questioned the Captain and had them withdrawn from the building. The RIT
team leader did not take the job seriously, and did not communicate Big@m®ent to the Captain,
leaving us without a RIT team at a very dangerous fire.

Report#091020

It was about 11:10 pm, when companies were dispatched to a reported structure fire in a detached
singlefamily dwelling. Upon arrival, it was reported that ligimoke was showing and all occupants
were evacuated. Crews began searching for the fire. Conditions at the time were minimal and crews
decided to search without stretching a hoseline.

At approximately 11:4Q;onditions deteriorated and heavy smoke begao fill the second floor. Two
crews were operating inside without a RIT established or any bapkcrew waiting outsideThe

officer reported they were having difficulty locating the attic access. A three man crew went back to the
second floor to searchgain. Within a minute of reaching the floor, heavy smoke filled the hallway
extending to the floor. The officer indicated that he could not see his hand in front of his mask, even at
floor level. The officer ordered his crew to evacuate the second flblerhad reached the top of the

stairs as the last person came off the floor. At that poémt.explosion occurred and fire blew into the

stair well burning a firefighter who was on the steps. The firefighter was rendered unconscious and

fell to the bottom of the steps.The officer fell backwards onto the landing and was momentarily
disoriented. Upon gaining orientation, he proceeded down the steps and was joined by another
firefighter who assisted in dragging the unconscious firefighter out of the structure

The cause of the explosion was later determined to be a result of the other crew operating inside the

structure, who had decided to breach an interior wall in search of the fire. Fortunately, the firefighters
were in full PPE, but they did experiencgre minor burns.

Report # 10273

We responded to a-8tory wood frame residence with heavy fire showing at the B/C corner. The fire
was extending to the 2nd floor and the attic. The initial attack line was advanced through the front door
towards theB/C corner.A secondary backip line was positioned by the front door by the Rapid
Intervention Team (RIT)The RIT was ordered by Command to advance their line to the 2nd fldar.
additional RIT had been established prior to the order. While the RIT was advancing their line to the
top of the stairs, the building started to shake and a loud crash was heard. Conditions in the building
changed from heavy black smoke to heavyefiover our heads. We immediately directed our line
towards the fire and a Mayday was called by the companies on the initial attack line downstairs.
Command ordered all companies to evacuate the building. We dropped our nozzle and followed our
line backdownstairs to the front door. Once we arrived at the front door we found that the ceiling in

the great room had collapsed. We exited the building and gave a PAR to command. We then asked if
we needed to go back in to find the companies who initiated¥tayday, only to find out that they had
exited the building on the C side. A second alarm assignment was requested and we were ordered to
rehab. One firefighter received secoddgree burns to the face




Always Have Firefighter Rehab Services in Platcgll Working Fires.

Objective: To ensure all firefighters who endured strenuous physical activity at a working fire are
rehabilitated andmedically evaluated for continued duty and before being released from the scene.

Narrative

Firefighting is very labor intensiand strenuougplacing a high cardiovascular burden on a firefighters
body. This includes excessively high pulse rates and related high blood preEseres cooler

climates, the core body temperatures of firefightean rise dramatically during a firefight causing rapid
loss of body fluids. Dehydration can quickly lead to heat exhaustion and the potential for heat stroke is
ever present. Fluid loss and high core temperatures can be substantially higheninerheat

environmens. With this excessive burden on the body the firefighter is exposed to a high risk of a cardio
vascular event.

Many of the firefighter fatalities related to this physical exertion could have been prevented had the
firefighter been medic&) evaluated while on scene, before returning to the next work cycle at the fire
or before returning to the fire station. Thereforarfall working fires where firefighters engaged in
strenuous physical activity the incident commander mersgure that fiefighters are cooled and

properly rehydrated with fluids. Further, they must be medically evaluated by paramemticgher
qualified medical personngbefore returning to the next cycle of firefighting or reledseom the

scene.

For a more significartdr long termincident,a rehabunit or group, should be established and firefighters
rotated through the unit for rehydration, cool down, and medical evaluation before ratgro the
next work cycle.

Those firefighters determined not fully recovered at meeting acceptable medical parameters should
be retained in rehab until recovered or transported to a medical facility for further evaluation.

There are averal National Fire Protection Associataandardswhichaddress the need for firefighter
rehabiitation and require that rehabilitation operatiorghallbe provide in accordance with fire
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and implementing a rehab process for fire department members at incident sggem@tions and
training exercises.
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related to cardiovascular events. Most occurred on the fireground or immediately following an
incident which required some level of strenuous activity.

Firefighting is very labor intensive placing a high cardiovascular burden on a firefighters body.
This intudes excessively high pulse rates and related high blood pressures.

Even in cooler climatethe core bodies temperatureasf firefighters carmise dramatically during
a firefight causing rapid lose of body fluids. Dehydration can quickly lead to heatstxim and
the potential for heat stroke is ever present. Fluid loss and high core temperatures can be
substantially higher in high heat environment such as summer temperatures

For all working fires where firefighters engaged in strenuous physicabattieiincident
commander musensure that firefighters are cooled and properlyihngrated with fluids.
Further, they must be medically evaluated by paramedicsther qualified medical personnel
before returning to the next cycle of firefighting or release from the scene.

For a more significant incident, a rehab unit or group, should be established and firefighters
rotated through the unit for rehydration, cool down, and medical evaluation befdurn to the
next work cycle.

Those firefighters determined not fully recoverednot meeting acceptable medical parameters
for recovery, they should be retained in rehab. If recovery is delayed, or the firefighter is
symptomatic of other medical pptems (i.e. abnormal EKG), they shouldraesported to a
medical facility for further evaluation.

Several National Fire Protection Association Standards address the need for firefighter

rehabilitation and require that rehabilitation operatioshall be provide in accordance with fire
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criteria for developing and implementing a rehab process for fire department members at
incident scene operations and training exercises.

The NIOSH Fire Fighter Fatality Investigation and Prevention Program has
identified a number of incidents in which firefighters died following strenuous
physical activity during emergency operations or training exercises where rehab
may not have been conducted.

Fire Fighter Suffers a Heart Attack and Dies Several Hours After Assisting at a
Structure Fire i lllinois

http://www.cdc.gov/niosh/fire/pdfs/face200713.pdf

On July 29, 2006, a 4@earold male paid/call Fire Fighter (FF@sponded to a residential fire at

1917 hours. The fire occurred on a very hot (81 degrees Fahrenheit [°F]) and humid (77% relative
humidity) evening. Osscene, the FF assisted in stretching the booster hose from the engine and
setting up a positive presguventilation fan. During fire suppression operations, the FF and two

other crew members had symptoms consistent with heat strain. About 2 hours later, units returned to
their fire station, and the FF returned home for the evening. Crew members aaldtahabout

2130 hours to check on him, and he stated that he was feeling better. About an hour later, a crew
member called the FF again, but this time the FF did not answer the telephone. The crew member
asked his spouse t o addrcheukdo make sure he was dlrighe. Aftefidgeng h o u s
the doorbell and not getting any response, she entered the house and found the FF collapsed on the
floor. She called 911 and began cardiopulmonary resuscitation (CPR). An ambulance arrived at his
home 14minutes later. Paramedics attached a cardiac monitor which revealed asystole (no heart
beat). The coroner was notified and pronounced the FF dead via telephone. The NIOSH report
included recommendations that fire departmemttitute incident scene rahilitation (rehab) during
extensive structural fire$o perform preplacement and periodic medical evaluations consistent

with National Fire Protection AssociatigNFPA) 1582 Standard on Comprehensive

Occupational Medical Program for Fire Departmenasid to @velop a structured

wellness/fitness program for fire fighters to reduce risk factors for cardiovascular disease and
improve cardiovascular capacity.

Fire Fighter Suffers Sudden Cardiac Death During Live Fire Training T North
Carolina

http://www.cdc.gov/niosh/fire/pdfs/face200836.pdf



http://www.cdc.gov/niosh/fire/pdfs/face200713.pdf
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On June 6, 2008, a 5farold male volunteer fire fighter (FF) taught a morning class that
consisted of fire suppression topics and persomdéptive equipment use at the fire training

center of a local community college. After lunch, in stressful environmental conditions (i.e., high
temperature and high humidity), he stretched 100 feet of unchargewh¥oseline and

prepared the fire engirfer the live fire training session. He then led an interior search team
during the smoke exercise in the burn building while wearing full bunker gear and his self
contained breathing apparatus (SCBA) on air. After exiting the building and takingnandt®

break, the FF led the portable fire extinguisher evolution. About halfway through the exercise,
the FF complained of not feeling well and took a break in thecmditioned cab of the fire

engine. While the students were performing the next evolutiose(training), the FF remained

at the engine and monitored apparatus operation. The FF cancelled the next exercise, the burn
box, due to the heat and his not feeling well, but another instructor volunteered to lead this
evolution. The FF agreed and stayéth the engine. The training ended at approximately 1530
hours. Shortly after refilling the engineds
resuscitation (CPR) and advanced life support delivered on scene, in the ambulance, and in the
hosp t al 6s emer gency deNBDSHrapatmecommentagonsHreluddd e d .
the need todrmulate and institute a heat stress program and a rehabilitation (rehab) program in
accordance with NFPA 1584, Standard on the Rehabilitation Process fdrdvéeDuring

Emergency Operations and Training Exercisesl the need tagvide orscene emergency

medical service with advanced life support capability during live fire training

Paid On Call Fire Fighter Suffers a Fatal Cardiac Event Just After Completing Two
Hose Training Drills T Wisconsin

http://www.cdc.gov/niosh/fire/pdfs/face200819.pdf

On June 12, 2007, a 42arold paid oncall Fire Fighter (FF) participated in mandatdiye
Department training. The training involvedse drills consisting of making a hydrant
connection, advancing an attack hbse, and utilizing the nozzle. The FF participaiedwo
drills, each lasting about 5to @i nut es. Ther e wda w npariodlbBtwesn nut e
drills during which time the FFemoved his personal protective equipmernank cool fluids,
and helped reload the hos@llowing a 1520 minute break to discuss theals of the training,
the FF collapsed. Despita scene cardiopulomary resuscitatioCPR) and defibrillation,
continued CPR ithe ambulance, and advanced cardiac life suppadinie hospital Emergency
Departmentthe FF could not be revived.he NIOSH investigator considerdtht the physical
effort associated witthe hosalrills performed during training in full persornaiotective
equipment triggered a probaltieart attack and the subsequent sudden catdett of this FF.
TheNIOSH report recommendations included the needtwide mandatory prplacement and
periodc medical evalations offire fighters consistent with the National Fire Protection
Association (NFPA) Standard 158andard on Comprehensive Occupational Medical
Program for Fire Departmentand the need tensure that incident scene rehabilitati®n
established for working fires and training evolutions
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Appendix A

Survivability Profiling: How Long Can
Victims Survive in a Fire?

Jul 1, 2010
BY STEPHEN MARSAR

In 2007, the United States suffered Tit&fighter line-of-duty-deaths (LODDSs), 47 of which
occurred in structure fires; two civilians were killed in those same fires. In 2008, there were 114
LODDs; 31 occurred in structural fires; three civilians were killed. In 2009, there were 89
LODDs, 24 h structural fires, and zero civilians were killed in those same'fires.

I n my article ASurvivabil i tHreBhginedringDecenther Ar e t
2009), | defined survivability profiling as the art of examining a situation and making a

intelligent and informed decision based on known events, or circumstances, to determine if

civilians can survive existing fire and smoke conditions and to determine whether to commit
firefighters to lifesaving and interior operations. Based on theililoeld of civilian

survivability, this concept goes beyond the tendency to justify risk whenever we respond to an
occupied structure fire.

Survivability profiling ask8 if people are suspected or known to be trappsdhere a

reasonable assumption that thmegy still be alive? If not, we should slow down and attack the
fire first and complete the searches when it is relatively safe for our operating forces to do so.
Some will argue that using survivability profiling will kill people. No, fires and smoke Kill
people (many times before we even arrive on the scene). Survivability prefilirgave
firefightersod | ives.

The National Fire Protection Association (NFPA) states that the upper limit of human

temperature tenability is 212°F, well below temperaturaadan most significant structure fires

that are beyond the growth (incipient) stage.
than 500°F can be easily obtained within three to four minutes. Flashover, which occurs at
approximately 1,100°F, canwop well under five minutesl f a space i snodt ten
firefighters, trapped victims areno6t | ikely t
prevent your firefighters from taking unnecessary risks.

Scientific research on human respiratbtyns and inhalation of hot gases in the early stages of
fire* reveals that occupants trapped in structural fires have limited survival times. In the first



experiment, which lasted 11 years, fire victims were tracked if they met three diagnosed criteria:
(1) flame burns involving the face, particularly the mouth and nose; (2) singed nasal mucus
membranes; and (3) burns sustained in clegpadte, interior fires.

Twentys even patients were treated,; 11 adtdriat i onal
or were dead on arrival. Of the 27 patients whose body surface burns ranged from 15 percent to

98 percent, 24 died (three in the first 24 hours and five within 36 hours). Respiratory burns

directly accounted for 18 of those deaths (the others diethef burn injury complications).

Factors that affected the fatalities included heat, toxic smoke, and humidity. (3)

Sixty percent of the victims were found to have been exposed to heat (most at temperatures
above 200°F; some were below) and humiditysigrto seven minutes (remote from the fire

area). The fatality rate increased to 90 percent for those exposed to toxic smoke as well, even for
only several minutes. The experiment concluded that human fire victims were most susceptible
to respiratory burnffom heat first, toxic smoke second, and humidity a distant third (victims

found remote from the fire area died of smoke first and heat second, with heavy smoke
conditions leading to immediate respiratory burn injuries). The time of exposure for all 24
fatalities was less than 10 minutes. (3)

The second experiment (using laboratory mice and human fire victims) (4) assessed the impact

of inhaling hot gases during the early stages
t akes pl ac ledeaghuoccarkng st tedpenaturés of 350°F within three minutes. The
experiment notes that fire temperatures rise to more than 1,200°F within five minutes; therefore,

the survival outcomes for victims are further limited. (4)

Lethal firstdegree respiratgrourns were found to occur in just 230 seconds (under four
minutes). The experiment concluded that facing the fire causes more serious damage to the
human respiratory tract, especially if the subject could not get away from the immediate fire
area. It fomd that decreasing air velocity while increasing respiratory rates was helpful in
minimizing thermal injuries of the respiratory tract. However, the experiment acknowledges that
educating the public on this particular finding, coupled with the psycholagdaphysiological
reactions of civilians in fire situations, probably makes this conclusion unrealistic in helping to
save lives.

The clinicians found that it would be helpful to know the time that the patient was subjected to

fire and smoke, along witlhe approximate temperatures encountered. This might be helpful in
establishing an appropriate treatment protocol. Providing this information for firefighters may
prove difficult to I mpossibl e, but poimlyaps no
of the fire would be helpful.

Based on the work of Klaene and Sanddrem a sizeup point of view, you must carefully

consider the potential benefit to life and property vs. the risk to firefighters, as the risks generally
increase with time. Tdbenefit to civilian occupants tends to decrease exponentially with time
unless the fire is controlled quickly. As the probability of saving lives and property decreases,
the degree of acceptable risk should also decrease.



Figure 1 illustrates how firprogresses from ignition through flashover. It shows flashover
occurring in between two and six minutes. This is just as firefighters may be arriving on scene
and entering the fire area. The structural stability and survivability lines in the illusteatibn

start at 100 percent, when the building is at its maximum strength and occupants have the best
chance of escape. As the civilian survivability timeline moves toward the horizontal axis, the
chance of survival nears zero, as the fire and deadly snookiitions increase. At the same

time, the structure is continuously losing strength and is proceeding toward catastrophic collapse.

Figure 1. Fire Progression, Structural Stability, and Survivability Comparison
Flashover
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Of course, no two fires act the samdadiow an exact timeline. Some fires may progress more
slowly, and some may grow more quickly, depending on many factors and conditions. (2)

According to the Phoenix (AZ) Fire Départment
standard operating proceeur when consi dering the ASURVI VALO
emergency, members must consider the conditio
or the fire and/ or hazardous atmospheric cond
the pocedure includes the following:

A fire in a rear bedroom of a house, with smoke throughout the house, may allow a survivable
environment if a search and rescue effort is initiated quickly. We may extend risk, in a calculated
manner, in these conditions.ségnificant fire in a residence with dense smoke under pressure to
floor level throughout the building likely means victims could not survive. A very cautious,
calculated rescue and fire control operation would be warranted. Anwel’ed building would

likely represent a zero survivability profile. Similar conditions in an abandoned building would
indicate little survivability and little property to be saved. Members should avoid an offensive
firefight. Victims buried by a trench collapse or under waied 0 minutes or more would be



unlikely to survive; therefore, an extremely cautious and-plathned, safe recovery operation is
required.

The key to the concept of survivability profiling is for firefighters to stop for a few seconds, get

the big pictue of the incident they are facing, gather as much information as possible, and make

an educated decision as to the probabitityt possibility) of victim survival. As posed by Gary
Klein/fiFi refi ghters shoul d r el y ssistthemn imeaking theset ui t i
most difficult of decisions. What might be the hardest decision for a firefighter to make is to not
enter a burning structure or hazardous area where people might or even are known to be trapped
without the possibility of survida. 0

Focusing on the civilian survivability timeline as shown in Table 1, you must examine the

relationship of oxygen levels for both humans and the fire. According to the New York State

Of fice of Fire Prevention andmil&mthattheylbgth A" The h
require oxygen to survive. Fire, for example, consumes oxygen and produces toxic gases that

may displace, absorb, or dilute the remaining available oxygen.-A® 16-percent oxygen

levels, a fire will start to die out or smothdre to oxygen deprivation. Atmospheres below 19.5

percent are considered oxygeére f i ci ent ®at mospheres. o

Table 1. Effects of Hypoxia®

(Reduced Oxygen)

Oxygen

Percentage

Available Symptoms

21 Normal conditions, no effect.

19.5 OSHA oxygen-deficient atmosphere.
17 Muscular impairment, rapid breaths.
12 Dizziness, headache, rapid fatigue.

9 Unconsciousness.

7to b Death within a few minutes.

Table 1 also shows the effect of decreased oxygen on the humah thadys, below 19.5

percent, the human body, particularly the brain, will stafeel the effects. Below 16 to 17
percent, physical and emotional impairments will be exhibited, and below 9 to 10 percent,
unconsciousness and eventually death will occur. These low oxygen levels do not include the
toxic by-products found in smoke duriragfire.



When the byproducts of firé that is, smoke and toxic gageare added to the oxygefeficient
atmospheres found in most enclosed structure fires, you can readily identify the harmful effects
and the speed at which they can incapacitate and kilkhs. These toxic byroducts and
oxygendeficient atmospheres have been well documented and extensively researched. One
example of this documentation is the article
the neardeath experience of one Fire Rejnent of New York fire officer and the tragic deaths

of 10 others over the past 30 yehEach of those deaths resulted from carbon monoxide (CO)
poisoning.

The article states: AMore fire deaths occur f
of combustion.o It demonstrates the speed wit
mi nut es) . I't also descri bes CO-irdtaingjasthatcsdor | es
present in all fires ... it is an extremely flammable gastth can tr avel great di s

crowds out oxygen from the blood, poisoning the brain and tissues. Several factors that can lead
to CO poisoning include (1) the level of CO in an area, (2) the length of time exposed, and (3)
the physical condition anattvity of the individual during the exposure.

The cumul ative effects of CO and the bonding
scientifically -asf €O¢lb)abhavte fai idahdurs. 6 That
approximately five hoursforCOH i n a humandés body to drop to |
the CO exposure has ended. (9)

Carbon monoxide effects are first felt by the parts of the body with high metabolic rates, with the
brain and heart being the most sensitive. Firefighters whioaaideat work during a fire will be

more susceptible than a more sedentary, unconscious, or moderately active person. The inability
to control muscle movements is a symptom of severe exposure and is quickly followed by
unconsciousness. Tables 2 and 3 show the percentage of COHb affects humans. The letter

AKO represents fia factor related to exertion
unconscious state, = 8 for moderate exertion, and = 11 for strenuous exertion. (9)

Table 2. COHb Levels and Effects?

COHb Symptoms and Medical Consequences
10% No symptoms.

15% Mild headache.

25% Nausea and serious headache.

30% Symptoms intensify.

45% Unconsciousness.

50% Death.




Table 3. Comparing Similar

Exposures Under Rest and Exertion’

COHb CO ppm* CO% in air K factor Exposure time

45% 200,000 ppm 20% 3 45 seconds
45% 200,000 ppm 20% 8 16.9 seconds
45% 200,000 ppm 20% 11 12.3 seconds

At rest, it would take 45 seconds to develop 45% COHb levels; strenuous exer-
tion reduces this time to 12.3 seconds. At 45% COHB, a person is unconscious.
A firefighter will not have time to react. Note. * ppm = parts per million in air

Table 4 shows the humaesponse to CO at different concentrations.
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