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TRAI NI NG BULLETI N #5
AUTOMOBI LE FI RES AND ASSCClI ATED HAZARDS

An Engi ne Conpany responds to a vehicle fire in the nunber 2 | ane on the
San Di ego Freeway. The California H ghway Patrol (CHP) has stopped four

| anes of traffic (downhill fromthe vehicle). The Engi ne Conpany spots
uphill /upwi nd fromthe burning vehicle, a | ate nodel Vol kswagon van. A 1
1/ 2" hose line with a dry chem cal extingui sher as backup are positioned
to advance on the fire. Suddenly, w thout warning, the burning VWvan
begins rolling downhill in the direction of the stopped traffic: What
woul d you do?

Approxi mately 20% of the Departnment's fire responses involve notor
vehicles. Although the majority of these incidents are easily resol ved,

all possess the potential for disaster. The purpose of this bulletinis to
assi st nenbers in the safe handling of notor vehicle fires and associ at ed
hazar ds.

STRATEGY/ TACTI CS

The followi ng are considerations to be included in proper size-up and
i npl enentation of tactics.

Appar at us Pl acenent

1. Uphill - Avoids accidental contact wi th hazardous/fl anmabl e |i quids
and vapors. Facilitates advancing |lines and equi pnment. Provides protection
agai nst runaway vehi cl es.

Z. Upwi nd - Affords protection from hazardous vapors and reduces snmoke in
t he work area.

3. Personnel Protection - Apparatus can be utilized to shield the work
area fromtraffic hazards. |nproves equi pnent access. Creates a safe work
area taking into consideration the potential for fuel tank rupture.

4. Warning Devices - Uilization of cones for safety. Use of apparatus
warning lights adhering to Departnent policy. Use of apparatus |ights to
illumnate work area. Judicious use of flares avoiding accidental

i nvol venent as ignition source. CAUTION. California H ghway Patr ol
research has indicated that the use of excessive warning |ights nay cause
focus fixation, particularly in drunk drivers.

Water Supply - If the water carried on the respondi ng apparatus w ||l not
be sufficient, early consideration nust be given to additional water
supply sources. Possible additional sources include: additional apparatus,
hydrants, pools, reservoirs, water tank trucks, utilization of aerial

| adder to inprovise a standpipe to reach freeways. Direct additional
respondi ng apparatus to facilitate access and m nim ze response tine.
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Vehi cl e | nvol venent

1.

Engi ne Conpart nment

Access - Interior/exterior hood release. Preplan rel ease

nmechani snms. Sonme vehicles enploy an interior primary release with a
secondary rel ease | ocated under the hood and accessible only after
activating the primary release. If the interior release (usually
made of plastic) is destroyed by fire, search the general fire wall
area under the dashboard for a bare cable. Pulling this cable with
channel lock pliers will usually release the hood. O her rel ease

| evers may be located in grill area, near front bunper, etc. Mny

| at e nodel vehicles have plastic grills that can easily be renpved
allowi ng faster |ocation of rel ease nechanisns. Use hayward or
crowbar to prop hood open as this will protect agai nst spring
failure.

Battery - Expl osion hazard due to presence of hydrogen vapors. This
hazard is increased when conbined with a source of ignition, heat
fromfire, hot weather or severe operating conditions. ALWAYS WEAR
SAFETY GOGGLES, | F NOT WEARI NG SCBA FACE PI ECE, WHEN WORKI NG | N
ENG NE COVPARTMENT. When safe, al ways di sconnect battery ground
cable first. The ground cable can be identified as the one attached
to the vehicle body/franme. Avoid contact with battery acid.

Vapor Canister - Control of em ssions from evaporation of fuel has
been required in car nodels since 1970. Fuel vapors which would

ot herwi se escape to the atnosphere are directed to a vapor

cani ster. The carbon in the cani ster absorbs the vapors and stores
them The vapor is renoved fromthe canister during periods of
engi ne operation as manifold vacuum draws the vapors into the
engi ne and burns them This canister is nost often |ocated in the
| ower, forward portion of the engine conpartnent, but in sone
cases, may be located in one of the front wheel wells. Rupture of
the canister may rel ease fl anmabl e vapors.

Catal ytic Converter - An exhaust em ssion control device |located in
t he vehicl e exhaust system just ahead of the nuffler. The converter
uses catalysts to chem cally convert undesirabl e exhaust em ssions
into less harnful em ssions. Catalytic converters can achieve
tenperatures high enough to ignite ordinary conbustibles that it
may contact.

Air Conditioners - Freon gas used in air conditioners is under
pressure and may enmit the toxic gases phosgene and fluoride if
heated to the point of deconposition.
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F. Electric Fans - Many | ate nodel vehicles enploy electric fans to
assi st in engine cooling. These fans are controlled by a thernostat
and activate at predeterm ned engi ne tenperatures. Caution nust be
exercised to avoid injury due to the unexpected activation of the
cool i ng fan.

G Fuel Related Problenms - Fuel systemmalfunction is a | eading cause
of fires in the engine conpartnent. The conmon scenario involves a
fuel line rupture with the fuel punp continuing to operate, causing
fuel to cone in contact with any nunber of ignition sources within
the engine conpartnment. In order to extinguish the resultant fire,
the fuel source must be elimnated. This can be acconplished by
crinping the fuel |ine and/or deactivating the fuel punp.

H. Engi ne Conponents - Plastic and conbustible netals are used in
numer ous engi ne conponents. For a discussion of the hazards invol ved,
see "Materials of Construction" on page 9.

2. Passenger Area

A. Electrical - Conputer technology has found its way into autonobile
i nstrunmentation. The nodern autonotive dash incorporates digital

di spl ays for vehicle nonitoring tasks. For fires involving dash

i nstrunmentati on, disconnect the electrical power and treat as a C ass
A fire. However, applying an extinguishing agent in the dashboard
area W thout causing extensive danage is difficult. Every effort
shoul d be nade to identify and isolate the fire area.

B. Uphol stery - The interior passenger area is nore a contributing
factor to the spread of fire and a source of toxic snoke rather than
an ignition factor. Uphol stery conponents provide an abundant fire

| oad. Fires involving uphol stery areas require extensive overhaul .
The area nmust be well ventil ated. Breathing apparatus shall be used
when ventilation is inadequate or inpractical.

3. Trunk/ Cargo Area
Trunk/ hatch hol d open devices may enpl oy, alone or in conbination,
any of the follow ng: springs, inert gas piston cylinders, extending
arns, etc. \Wen exposed to heat, failure or rupture of these devices
shoul d be expected. Excessive pressure nmay develop in lift assists
causing a trunk or hood to fly open with expl osive force when the
| atch mechanismis rel eased. Ensure personal safety by allow ng
adequat e cl earance when rel easing | atches. Preplan various vehicle
operations used to gain entry. Entry to trunk/cargo area may be by a
| ock/ key mechanismor by an interior cable release sinmlar to hood
rel ease mechani sms.
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NOTE: Fires and incidents involving the trunk/cargo area are usually
related to materials carried therein. As a consequence, firefighters nust
exerci se extreme caution when addressing trunk/cargo area incidents.
Storage area contents may involve toxic, flammable, corrosive or other
hazardous materials. Expect the worst! Avoid conpl acency!

4. Vehi cl e Exterior
A. Energy Absorbing Bunpers

Hydraulic - Consists of a gas chanber filled with a m xture of
inert, non-flamuabl e nitrogen/heliumgas pressurized to 150 PSI and
a hydraulic fluid chanber which is filled with a petrol eum based
fluid. These two chanbers are separated by a floating piston

Bunper travel is up to three inches.

Mechani cal - Enploys a heavy spring to absorb inpact. These units
travel up to 4 inches

Hazards - A jammed bunper suddenly returning to original position.
Avoi d the use of a cutting torch on hydraulic units to preclude
possi ble ignition and injury. Unusually high pressure devel opi ng
fromfire conditions may result in the sudden rel ease of the bunper
assenbly causing serious injury to personnel. At an incident in the
val l ey, a bunper assenbly travel ed a distance of 25 feet (see

phot 0s) .

CAUTI ON: The safe depl oynent of apparatus and personnel nust allow
for the possible release of vehicle bunper assenbli es.

NO PI CTURE NO PI CTURE
Vehicl e after rel ease Bunper assenbly which
of bunper assenbly. failed under severe fire

exposure and traveled a
hori zontal di stance of
approxi mately 25 feet.
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B.

Tire Fires - Overheated brakes and/or underinflation are the usual
causes of tire fires. Nornmally of little threat, a tire fire can
extend into the cargo, passenger, and engi ne conpartnents. Large
quantities of water are required for cooling and extingui shnment.
Tire fires may involve conbustible netal conponents (see page 9
for nore information).

CAUTION: Tires exposed to fire may expl ode causing vehicle to drop
suddenl y.

Wndow A ass - In many auto incidents it becones necessary to
break w ndow gl ass. This can be acconplished by striking the gl ass
in a corner. Mdst auto glass is tenpered and will break out in
smal | chips. The exception is the front w ndshield, which should
be safety glass-. Beware of tinted glass as it has the ability to
canouf | age a snoke filled vehicle.

Lock Quts - Frequently, the Departnment responds to incidents

i nvolving small children | ocked inside vehicles. Renmenber, interior
vehicle tenperatures can vary considerably from exterior
tenperatures. If initial efforts to gain entry are not successful,
don't hesitate to break w ndow gl ass.

Fuel Tanks
Metal - Sheet nmetal with crinped and wel ded seans
Pl astic - Ml ded high-density polyethylene or simlar nmaterial.

Fill pipe is integral with netal tanks and has a soldered joint on
nost nodels. Some have neoprene hose couplings. Gasoline vent |ines
have neoprene hose connecting themto tank.

Gasoline cap - Emission control caps are a sealed unit with a
pressure/vacuumrelief valve that allows air to enter the gasoline
tank as gasoline is used, and al so vents excess pressure to the
at nosphere. The pressure/vacuumrelief valve in nost caps has a
plastic disc which, if nelted fromheat, could cause val ve
mal function by plugging the vent. If fire is inpinging on fuel
tank, consideration should be given to possibility of rupture.

-- DO NOT REMOVE THE GAS CAP - -
Renovi ng the gas cap froma fuel tank, under heat and pressure
conditions, could result in a reflash or explosion. The vast
majority of cars have fuel tanks |located at the rear of the
vehicle. The npbst severe casualties, in terns of loss of life and
property, occur fromfires following rear end colli sions.
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E. Fuel Leaks/ Spills
GASOLI NE:  Fl ash point: - 450F
Specific Gavity: 0.8
Wat er Sol ubl e: No
D ESEL #2 Fl ash Point: 1250F
Specific Gavity Less than 1.0
Wat er Sol ubl e: No
VWhet her a vehicle fire or traffic accident, nost incidents involve a fuel
| eak or spill of some quantity. It is inportant to understand the basic
properties of vehicle fuel (listed above). This know edge will assi st

nmenbers in formul ating proper strategy and tactics. Follow ng are sone
general recomendati ons.
1. Spot apparatus safely: Uphill and upwind to all ow
sufficient distance in case fuel spill ignites.

2. Position hose lines and dry chem cal extinguisher as
necessary.

3. Elimnate ignition sources: Avoid the use of road
flares. Di sconnect battery (ground cable first). Use
traffic cones.

4. Determne location of |leak and attenpt to stop the fuel
flow. Mintain assortnent of plugs, golf tees, seal ants,
etc. to address various types of | eaks.

5. Adhere to the follow ng practice when handling fuel
spills:

Contai nment: |f appropriate, contai nnent should be initiated
to prevent fuel fromentering drainage system Methods may

utilize sawdust, sand, plastic, etc. Large spills may require
addi ti onal assi stance obtai ned through OCD.

Absorption: Small spills can be elimnated utilizing sand,

sawdust, etc. for absorption. Renenber, the absorbed materi al
nmust be properly disposed. Contact OCD to request response of
City Street Mintenance or appropriate agency.

Dilution: NEVER wash fuel spills into stormdrains. If fuel
has al ready entered the drai nage system attenpt to dilute
the product by flushing with copious anmounts of water. Make
proper notifications through OCD. Additional information can
be found in Manual of QOperation Volune |, Section 2/1-49.27.
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SAFETY CONSI DERATI ONS

Vehicle Stability

Take initial action to ensure control over vehicle novenent. Use chock
bl ocks, equi pnent lines, etc. to prevent unexpected novenent during
firefighting operations.

1-1/2" Line/Dry Chem cal Extinguisher

St andard operating procedure involves the m ni nrum depl oynent of a 1-1/2"
hose line for fire suppression and a dry chem cal extinguisher for
personnel protection. The nenber stationed on the dry chem ca

extingui sher nmust allow sufficient distance in order to initiate
protective/rescue neasures should the incident escal ate endangering the
hose line operator or other civilian and rescue personnel on scene. Wen
possi bl e, position dry chem cal extinguisher on wi ndward side of vehicle.
The effective range of a 20 pound extinguisher is 15 to 20 feet.

Backdr af t / Fl ashover

Backdraft: Explosion resulting fromthe introduction of oxygen into a
confined space/area that is both pressurized with heated fl ammbl e gases
and deficient in oxygen.

Fl ashover: Sudden ignition of conbustible gases and/or conbustible
surfaces in an involved area resulting in a Sudden and intense rise in
t enper at ure.

These two hazards are NOT |imted to structure fires. A firefighter was
recently burned froma backdraft explosion emanating fromthe interior of
a VWvan. Conditions fostering flashover or backdraft can be present at
incidents involving vehicle fires. Caution nmust be exercised when
accessing ALL confined and/or involved vehicle areas. A charged 1-1/2"
hose |ine nust be an integral conponent of entry when fire is suspected.
Have the hose line charged and ready before meking entry. The potenti al
for backdraft can be reduced through cross ventilation of the vehicle by
br eaki ng out w ndows.

BLEVE - Boiling Liquid Expandi ng Vapor Expl osi on

Al ways a consideration given the conbination of liquid (fuel) in a

contai ner (fuel tank) exposed to heat (vehicle fire). Cooling the fuel
tank is an advisable safety precaution if fire inpingenent on the tank is
suspected. Do not allow water to enter the fuel tank as this nay cause
fuel to overflow fromthe tank creating an additional hazard.
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The hazard of a BLEVE is an inportant considerati on when addressing fires
in vehicles utilizing Liquified Petroleum Gases (LPG. These vehicles are
readily recogni zed by the presence of the LPG storage tank and associ at ed
pi ping. Additionally, identifying signs are usually found on the vehicle
exterior. Consider the follow ng when dealing with LPG vehicle incident:

1.

The LPG storage cylinder is usually found on the exterior of the
vehicle on either side or the rear. The storage tank may be found in
the vehicle interior if properly seal ed and separated from passenger
conpart ment.

Fl ow of LPG t hrough piping can be controlled by closing val ves found
on the storage cylinder. These valves nmay be identified with
appropriate signs.

A pressure relief valve is required at the storage cylinder. Allowthe
relief valve to operate as designed. If the vapors comng fromthe
relief valve have been ignited, allow the LPG to burn and protect
exposur es.

If fire is inpinging on the LPG storage cylinder, take action to
control the fire and cool the cylinder

CAUTI ON: Too many vari ables are involved to all ow accurate BLEVE
predi ctions. Recorded BLEVES have occurred within 10 mnutes of fire
exposure. Ensure safety of personnel and operations at all tines.

Renenber the properties of LPG when considering tactics. LPGis heavier
than air. It tends to settle into low lying and confined areas such as
garages. The vapor cloud is visible but cannot be used to accurately
define flanmabl e perineters. Vapors can flashover the entire confined
area if ignited. Vapor clouds can be dispersed using fog streans.

Materials of Construction

1.

Pl astics

The autonobile industry, striving to inprove fuel econony through
vehi cl e wei ght reduction, is expanding the applications for plastics
in vehicle conponents. Plastics are even utilized as engi ne parts,
exterior body panels and engine covers (i.e., Pontiac Fiero, Honda
CRX). Fires involving vehicles will produce a nunber of toxic gases
emanating from plastic conponents. Following is a list of sone of

t hese toxic gases.
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Ammoni a Hydr ogen Chl ori de Ni t rogen di oxi de
Car bon D oxi de Hydr ogen Cyani de Nitric oxide

Car bon Monoxi de Hydr ogen Sul fi de Sul fur D oxi de
Acetic Acid Aceti c Anhydride For mal dehyde
Acet al dehyde Acrol ein Formc Acid
Fur f ur al

During firefighting operations, famliar odors and characteristics may
be partially/totally "nasked" by the cumul ative presence of many toxic
and/ or non-toxic products of conbustion, thereby elimnating any
possi bl e sensory perception.

- - WEAR SELF- CONTAI NED BREATHI NG APPARATUS - -

| nhal ati on of toxic gases nust be avoi ded. Self-contained breathing
apparatus shall be utilized whenever the presence of toxic gases is
suspect ed.

Conbusti bl e Metal s

Sonme vehicl es have various parts constructed of conbustible netals,
such as engi ne bl ocks, heads, wheels, headlight casings, etc. These
netals are normally an alloy of alum num and magnesi um Mbst of the
So called "nmag" wheels are an alum num alloy and do not contain
magnesi um

Conmbustible netal fires present special problens. Magnesi um combi nes
so readily with oxygen that under some conditions, water that is used
as the extinguishing agent may be deconposed into its constituent

el ements of oxygen and hydrogen. The rel eased hydrogen will add to the
intensity of the fire. However, |arge anounts of water applied to
solid conbustible, metal fires will cool the nmetal blowits ignition
tenperature. After sone initial intensification, the fire should go
out.

NOTE: Take caution to avoid burns from spl attering when water
initially contacts burning netal.

Li ke plastics, the use of conbustible netal in vehicle conponents is
on the increase. Expect to find applications in diverse vehicle body
| ocati ons.
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VEHI CLE EXTRI CATI ON

An incident involving extrication of victins froma vehicle requires
creative tactics and tinmely action. Safety is of paranount inportance. The
first arriving fire conpany/rescue anbul ance nmust control operations

mai ntai ning safety for personnel and victinms at all tinmes. The foll ow ng
gui del i nes shoul d be consi dered when devel opi ng proper strategy/tactics at
extrication incidents:

1. A safe 30" mninmum working area nust be established. Spot apparatus as
di scussed under "Apparatus Pl acenent". Allow for Rescue Anmbul ance
access and subsequent departure with victim Initial apparatus
pl acenent nust take into consideration the commtnent of additiona
apparatus (Heavy Utility) or specialized equi pment (jaws).

2. The first arriving Engi ne Conpany shall, as a m ninum deploy and
mai ntai n t hroughout the duration of the incident, a charged 1-1/2"
hose line with dry chem cal extinguisher as backup.

3. Stabilize the vehicle prior to initiating extrication to preclude
novenent during subsequent operations. Various equi pment can be
utilized: blocks (cribbing), cables, jacks, lifelines, etc.

4. Victimstabilization - The victimin the vehicle can be
stabilized once personnel safety and control of the incident
have been ensured.

5. The Engi ne Conpany Captain will normally assune the rol e of
Safety Oficer. This officer will also control access to the
wor k area excl udi ng unaut hori zed/ unnecessary personnel whet her
they be fire, EMS, police, news nedia or civilian. Use police
assi stance when necessary.

6. EMS personnel treating the trapped victimshall wear protective
cl ot hi ng per Departnent policy.

7. Extrication incidents requiring the use of specialized
equi pnent such as the jaws or porta-power nerit speci al
consideration. Extrication is facilitated when proper access is
provi ded for, the equi pnent and personnel. The following is an
exanpl e of POSSI BLE desi gnated responsibilities for individual
task force menbers utilizing the jaws rescue tool

Captain Il: Incident Commander

Appar at us Operator: Truck placenent, evaluates extrication
alternati ves, operates jaws.




Tillerman: Verify vehicle stabilization, patient stabilization,
sets up lights if needed.

Truck Firefighter: Placenent of jaws tool and accessori es;
operates jaws power unit.

Truck Firefighter: Placenent of jaws tool and accessori es;
light placenment; assist A/O.

Captain |: Safety Oficer; establish and maintain m ni num 30'
wor ki ng area; deploy 1-1/2" hose line and dry chem cal
ext i ngui sher.

Engi ne Firefighters: Manage 1-1/2" hose line and dry chem ca
ext i ngui sher.

Engi neers: Traffic control and secondary water supply.
This exanple is provided to stimnulate di scussion.
Extrication incidents demand creativity, discipline and

flexibility. Qur objective as energency responders is to be a part
of the solution, not part of the problem





