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be at greatest risk when returning to the apparatus for a 
tool or packing hose after the fire is out. 

Traffic control and apparatus positioning are essen-
tial to protect firefighters operating at vehicle fires on 
highways. Notifying the police department to respond 
and provide traffic management is good practice. For 
vehicle fires on city streets, follow the guidelines for fires 
on divided highways even though motorists may not be 
traveling as fast. In both cases, vehicles in motion are the 
primary concern. Overhead wires are another hazard 
that must be taken into account, especially if the fire is 
the result of a collision with a pole. 

Positioning the apparatus 
Fire apparatus must be positioned on the roadway so that 
all oncoming traffic can see it. If there is a curve or steep 
hill, the apparatus must be visible from a safe distance. 
All warning lights should be left on throughout the 
incident and only shut off after the apparatus has merged 
back into traffic and is returning to quarters. When the 
geography makes apparatus visibility difficult, flares, 
traffic cones, or other appropriate visual warning devices 
must be set up early in the incident to prevent unsus-
pecting motorists from colliding with the apparatus. 

In addition, police or another fire unit should be 
requested for traffic control upstream of the curve. 
Firefighters placing warning devices must be careful to 
face on coming traffic, stay on the shoulder, and not 
walk on the roadway except when placing it. The farthest 
warning device should be placed on the shoulder, then 
subsequent devices placed further onto the roadway 
diagonally, until the lane (or lanes) is blocked and a 
buffer zone is created. 

When fuel has spilled at an accident scene, flares should 
not be chosen over other warning devices in areas where 
they could ignite a fire. When using flares, the firefighter 
placing them should carry a lit flare or flashlight to 
increase visibility to oncoming traffic. To be effective, 
flares must be placed far enough away from the incident 
to allow traffic to slow and stop safely. 

Table 18–1 lists approximate distances visual warning 
devices (flares, etc.) should be placed in relation to 
posted speed limits. This table is based on the stopping 
distance in feet at a given speed plus the posted speed 
limit to calculate the approximate placement of road 
flares or other warning devices. It should be used only 
as a guideline with distances varying to match traffic and 
weather conditions. This task should be delegated to 
police personnel when they are present. 

When positioning the apparatus, do not place it where it 
could be exposed to fire spread (fig. 18–3a). Locate the 
apparatus a minimum of 100 ft (30 m) from the burning 
vehicle, parked uphill and upwind whenever feasible. Try 
to position the apparatus so that it shields both the pump 
operator and crew from oncoming traffic. Depending on 
the traffic flow direction, this can mean either stopping 
before the fire or passing it and parking beyond. 
The apparatus should be parked on a diagonal across 
the roadway with the pump panel facing the incident. 
This creates a traffic-free environment in which both 
the pump operator and the firefighters can work safely. 
Parking on a diagonal uses the full length of the vehicle 
so that it blocks both the lane (or shoulder) where the fire 
is located and the adjacent traffic lane. This positioning 
provides a traffic-free zone for members to flake out the 
hose and work (fig. 18–3 b and c). 
Once the apparatus is stopped with the pump panel 
protected from oncoming traffic (facing the fire), the 
hose is stretched from the driver’s side (the same side of 
the apparatus that the pump panel is on). This is achieved 
by using a cross-layed preconnect or by storing the 
preconnected hoseline on the driver’s side fender well 
or front bumper. Operating on the opposite side of the 
apparatus from the pump panel may place either the 
crew or the pump operator in jeopardy if traffic has not 
been completely stopped (fig. 18–4a). Figure 18–4b 
shows an aerial view of working from the same side of 
the apparatus. 

Incident commanders should remember to give due 
consideration to restoring traffic flow at the comple-
tion of the incident, while prioritizing crew safety. 
Coordination with police is important to achieve this. 
Notify a tow truck early, and pick up tools and equip-
ment promptly after the fire has been extinguished and 
overhauled. If safety is not compromised, the apparatus 
can be moved off the roadway and onto the shoulder 
while hose is being repacked. 

Table 18 –1. Visual warning device placement 

Posted speed limit, Distance of the farthest 
mph (kph) warning device, ft (m) 
30 (48) 150 (45.7) 
40 (64) 220 (67.1)  
50 (80) 310 (94.5)  
60 (97) 420 (128)  

70 (113) 550 (467.6) 
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Dry chemical extinguisher 

Class B foam and equipment 

Halligan tool or pick-headed axe 

Bolt cutters 

6-ft (2-m) hook 

Rotary saw with metal cutting blade 

Supplementary Tools 
Spring loaded punch 

Piercing nozzle 

Sledge hammer 

Water supply 
Water supply can be a consideration on divided highways 
where hydrants are unavailable. Some jurisdictions 
automatically send two engines to highways for this 
reason so that the second engine can supply additional 
water if needed. Most engines carry between 500 and 
1,000 gal (1,893 and 3,785 L) of water on board. The 
pump operator supplying the attack hoseline should 
monitor the level of water in the tank as the opera-
tion proceeds and advise the officer when the tank is 
down halfway. 

At most automobile fires there is sufficient water on 
board the engine to do the job without connecting to 
a hydrant. Flowing 100 gpm (378 L/min), for example, 
yields 5 minutes of continuous water from a 500-gal 
(1,896 L) tank, assuming that the tank was topped off. 
The pressure can be lowered after the fire is darkened 
down to conserve water. However, if a large truck 
is involved or there are multiple vehicles burning , 
additional units may be needed to provide extra water 
and should be requested early if not already assigned. 
The officer of the first arriving unit should size up the 
situation and give a radio transmission describing the 
initial conditions encountered and request additional 
resources if the incident is beyond the resources of the 
assigned unit(s). 

Here are several circumstances where additional water 
supplies are likely needed: 

Multiple vehicles involved 

Vehicle fire impinging on a structure 

Fuel spill associated with vehicle fire 

Heavy involvement of a truck or bus 

Master stream foam operations in progress 

Having a second source of water is a good practice at 
vehicle fires so that if something unexpected happens 
with either the burning vehicle or the pumper, the 
firefighters can continue operations. 

Vehicle size-up and safety 
When sizing up the burning vehicle take note of the make, 
model type, and age. This information can give clues about 
how the vehicle will burn. Also note what compartment(s) 
of the vehicle are involved in fire. There are five possibilities: 

1. Engine compartment only 

2. Passenger compartment only 

3. Trunk only 

4. Two compartments involved 

5. Fully involved 

Once the hoseline is charged, any extension into other 
compartments is unlikely, and the fire can usually be 
confined to the area of the vehicle involved in fire, 
especially if the fire is attacked from the unburned side. 

Based on where the fire is located, it is possible to quickly 
assess the potential hazards. For example, at a fire involving 
the engine compartment, firefighters should be cognizant 
of mechanisms of injury such as hood pistons, the front 
bumper, and battery acid. As long as the fire is confined to 
that compartment, there is no need to worry about injury 
from an air bag inflator in the passenger compartment or 
an aerosol can in the trunk. Similarly, a fire confined to 
the passenger compartment does not affect the energ y-
absorbing bumpers, and so on. Fires involving two compart-
ments are more hazardous, and fully involved vehicles 
present the greatest number of hazards and must therefore 
be approached with the most caution. A more detailed 
discussion of tactical considerations for each compartment 
of the vehicle can be found in the following text. 

Securing the burning vehicle 
An essential preliminary task when extinguishing a 
vehicle fire is securing the vehicle so that it remains 
stationary once knockdown has taken place. Vehicles can 
start up when burning ignition wires cross. If the vehicle 
is in gear when this occurs, it can begin to move forward 
or backward and even drive away. To preclude this the 
burning vehicle should be immobilized with wheel 
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Extinguishment of other sections of the vehicle may 
continue, with care given not to spray the burning 
magnesium. Some sources have stated that magnesium 
fires can be extinguished with copious amounts of 
water. However, in many cases copious means far more 
water than a 1¾-in. (45-mm) hoseline provides. A hand 
line is often ineffectual unless the magnesium has been 
burning for some time and is nearly consumed. Apart 
from the manufacturers mentioned previously, magne-
sium auto parts are expensive and not used widely at this 
time. For the most part, magnesium use is still limited to 
small parts that are consumed quickly in the fire. Conse-
quently, they have not presented a wide-ranging extin-
guishment problem to date. 

Hybrid vehicles 
Hybrid and alternative fueled vehicles are becoming more 
and more common in the United States as automotive 
technolog y seeks to increase fuel efficiency and reduce 
carbon emissions. Ford, Mercury, Mazda, Lexus, Toyota, 
Chevy, GMC, Cadillac, Saturn, and Honda have hybrids 
already in production; other manufacturers are to follow. 
In the next few years, there may be as many as 50 hybrid 
models in production8 with purely electric vehicles 
and hydrogen fuel cell–powered vehicles to follow in 
the next generation. There are no reported hybrid fire 
hazards, and they do not appear to be more fire-prone 
than conventionally powered vehicles. Although the 
Prius and Insight have a distinctive look, other models 
have the same body type as standard vehicles. The only 
distinguishing characteristic for these hybrids may be a 
logo on the vehicle’s trunk, hatchback, front fenders, or 
doors (fig. 18–22). 

Fig. 18 –22. Placards like this may not be visible if obscured 
by smoke 

To date, no major problems have been reported with 
hybrid vehicles under fire conditions. Fires in these 
vehicles can be fought with water by conventional means. 
All hybrid manufacturers have published emergency 
response guides that can be accessed via the Internet. 
Firefighters should review these response guides to 
familiarize themselves with the special systems and 

hazards associated with these vehicles during extrication 
and extinguishment operations. 

In addition to an internal-combustion engine and 
standard 12-volt electrical system, current hybrids 
also contain specialized electrical systems that include 
144- to 300-volt nickel metal hydride (NiMH) 
direct current (DC) dry cell battery packs that supply 
current to 165 horsepower electric motors operating 
on 650 volts alternating current (AC) after the power is 
converted in a booster. These battery packs are usually 
located in the rear of the vehicle or under the back seat 
and enclosed in a metal housing. Power is transmitted 
to the electric motor(s) through high-voltage cables. You 
may encounter blue cables in some hybrid models, which 
indicate a  medium (36v–42v) voltage system. There are 
hybrid models that operate on this lower voltage system, 
but the same precautions should be used as when dealing 
with high-voltage models. Situated on the underside of 
the vehicle, these orange high-voltage cables are encased 
in conduits, many of which are black and either partially 
or totally cover the cables, making identification based 
strictly on the orange cables difficult. Do not cut, crush, 
or touch these high-voltage cables during extinguish-
ment, overhaul, or extrication; and avoid direct contact 
with the NiMH battery pack itself. 

Although there are high voltages involved, there are no 
warnings advising against using water to extinguish fires 
in these vehicles. That is because the voltages are DC and 
therefore do not travel up a hose stream seeking a path 
to ground. Several hybrids utilize alternating current 
(AC) system components as well, but they are protected 
by ground fault interrupt circuits (GFICs). Nor is there 
danger of electric shock from touching the car body 
or chassis even if it is partially or wholly submerged. 
However, when overhauling or using metal tools, crew 
members must use caution not to create a bridge between 
the negative and positive sides of the circuit. 

Battery pack fires 
A standard fire attack can be made on hybrid vehicles 
with one caveat: Fires confined to battery packs should 
be allowed to burn. Applying water is ineffective because 
their shielding inhibits water penetration, even when 
hose streams are directed through vents.9 However, the 
housing and adjacent areas can be cooled with water. 
Once the fire is out, make no attempt to disassemble 
or detach the metal cover to overhaul the high voltage 
NiMH battery pack. As with any vehicle fire, the use of 
SCBA is mandatory. Burning NiMH batteries produces 
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Fig. 18 –26. What remained of the fiberglass wrapped 
CNG cylinder from vehicle shown in fig. 18 –25, which 
was propelled 100 feet to the rear of the vehicle when it 
exploded. (Cour tesy of the Seattle Fire Depar tment) 

The fire attack varies depending on the situation found 
during size-up. If the fire is limited to a part of the 
vehicle that is separate from the fuel storage cylinder, 
an attempt can be made to confine the fire to the area 
of origin and cool the tank(s) if accessible. Preventing 
the fire from reaching the tanks prevents the situation 
from escalating. If the fire is already involving the tank 
area and the tank(s) is venting , a catastrophic failure may 
be imminent, and all personnel should withdraw from 
the area. If it can be done safely, cool the tank from a 
safe distance, protect exposures, and allow the fuel to 
burn off. Avoid extinguishing the flames venting from 
the cylinder relief valve. This could lead to vapor release 
and explosion. Always consider risk-benefit analysis and 
avoid approaching these vehicles closely unless a rescue 
has to be made or they have been thoroughly cooled. The 
Seattle Fire Department has put together an excellent 
PowerPoint presentation on the subject of CNG vehicle 
fires on their Web site.10 

Ladder company functions at vehicle fires 
Although most fire districts dispatch a ladder or rescue 
to fires involving school buses or larger vehicles, many 
assign only an engine to respond to standard vehicle 
fires. Although once thought to be the purview of a 
single-engine company exclusively, some districts and 
departments find that the addition of a ladder company 
or a second engine to perform support duties benefits 
safety and extinguishment. Whether an additional unit 
is sent or not, these support tasks must be performed by 
the crew members on the scene. 

On arrival, the initial function of the ladder, second-
engine, or other support unit is to provide for scene 
safety as described previously, by parking the vehicle in 
a position that creates a safe working area, controlling 
traffic, and setting cones and other warning devices 

as needed. On a steep curve or grade, the additional 
company can be located well upstream of the curve to 
warn oncoming traffic that might be unable to see the 
engine. Scene safety also includes lighting the scene, 
controlling any hazardous material or flammable spills, 
and keeping crews and the public away from downed 
wires and other hazards. The ladder can be used to 
stretch a second hoseline for exposure protection, extin-
guishment, or crew safety. 

When no life hazard is present, the ladder or support 
company vents the vehicle and provides entry into 
the hood, passenger compartment, and trunk for 
overhaul. These operations should be postponed until 
all areas have been extinguished and cooled thoroughly. 
Opening up the hood and trunk often requires partic-
ular skills, and specialized tools may be needed to gain 
access to some of these areas. Once the vehicle is opened 
up, a thorough secondary search is conducted to check 
for extension or victims. 

Vehicle search by the ladder 
Most vehicle fires are not associated with a collision, 
and if passengers are in the vehicle at the time the fire 
occurs, they pull over and self-evacuate. Therefore at 
most vehicle fires, life is not a factor, there is no rescue 
emergency and extinguishment is the primary assign-
ment. However, in some instances firefighters may have 
to initiate a search of the vehicle on arrival at the scene. 
For example, a truck driver could be trapped in the 
cab when his 18 wheeler jackknifes. A driver who hit 
a tree could be unconscious behind the wheel when a 
spark from the battery cable ignites a fire in the engine 
compartment. Children could be overcome by smoke 
from an engine fire in a school bus. Whenever there is a 
serious accident that results in fire, a rescue emergency 
could exist. If there are reports of a victim within a 
smoldering vehicle, or if the scene sur vey indicates that 
not all passengers are out of the vehicle, rapid water 
delivery coordinated with a primary search of the 
vehicle is necessary. 

This task is delegated to the ladder company on the 
scene while the hoseline is charged. Searching a vehicle is 
a hazardous maneuver because of the speed with which 
vehicles burn and the many hazards associated with the 
passenger compartment of a burning vehicle as described 
earlier. Speed and water limit the risk. Crew members 
involved in making a primary search/rescue must be in 
full protective gear, including SCBA, before initiating a 
search of the passenger compartment. In an auto, searches 
are done rapidly. Keep low (below the level of an air bag 
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There is no single tactical plan that fits all gasoline tanker 
fires. Although life safety, exposure protection, spill 
control, and vapor suppression are primary strategies 
at all incidents, extinguishment procedures vary with 
the incident encountered based on the scene size-up. 
Critical factors include incident location, terrain, vehicle 
position (upright/overturned), the part of the vehicle 
involved in fire, and whether there is a large discharge of 
product associated with the fire. 

The primary considerations for the incident commander 
to ascertain while responding are location, degree of 
involvement, and life hazard. (Is the fire on a remote 
stretch of highway, on a bridge, under an overpass, or in 
a crowded neighborhood? Is the terrain level or sloped?) 
If sloped, are there downhill exposures that must be 
evacuated? What part of the truck is on fire: the cab or 
cargo tank area? If the fire is confined to the engine or 
cab area, can hoselines be directed between the cargo 
tank and the cab to prevent fire from spreading to it? 
Has the fire spread to nearby exposures already causing 
a rescue priority? Is there an immediate life hazard in or 
near the vehicle? If so, can immediate steps be taken to 
rescue the driver/passenger before the fire extends to the 
passenger compartment ? 

Another important early consideration is the position 
of the vehicle. Is the vehicle upright or on its side? Is it 
leaking fuel through the dome covers? Can the leak be 
controlled and the vapors contained? If the vehicle is 
upright and the vents are showing fire, sufficient quanti-
ties of Class B foam and dry chemical must be brought 
to the scene immediately, before an attempt to extin-
guish the fire can be made. An operation that runs out of 
foam solution while extinguishing a fire burns back to its 
original size and ends up having no net effect. Sufficient 
quantities means having enough foam concentrate and 
water to both blanket and reblanket the burning product 
and to suppress vapors from spills. Water streams can 
be directed to cool the sides of the tank to keep the 
aluminum shell from melting too quickly. Cooling 
the sides of the tanker with water in conjunction with 
applying foam to the burning liquid can slow the rate of 
burning somewhat, thus assisting the foam in success-
fully extinguishing it.13 When using water, take care to 
prevent water from being directed onto the flames or 
entering the tank. This only displaces gasoline and may 
cause the tank to overflow product, spreading the fire to 
exposures. The same goes for the foam stream. It must be 
aimed in an arc so that the foam is laid on top and not 
driven beneath the surface. Even with careful applica-

tion, spills and slop over occur and additional foam lines 
and booms are necessary to control fuel spills. 

Life hazard 
As previously mentioned, most tanker fires result from 
accidents in transit. Potential victims include the driver, 
occupants of a vehicle that collided with the truck, or 
people trapped in an occupied structure into which the 
truck collided. Because gasoline fires ignite and spread so 
quickly, in most well-involved tanker fires, driver sur vival 
often depends on the ability to self-evacuate. Few rescues 
are made, unless the fire is small on arrival, in which case 
an attempt to extinguish it with Class B foam and/or dry 
chemical may resolve the problem. However, often by 
the time the fire department arrives, the level of radiant 
heat prevents close approach by rescue crews. Neverthe-
less, in situations where victims are at risk, an attempt 
should be made to stop the fire from spreading to them 
with an exposure line, if the fire has not become too large 
to do so. Aside from those in the immediate vicinity of 
the tanker, life safety obliges the immediate evacuation 
of all persons from the area 1,000 ft (305 m) downwind 
and the eventual isolation of an area of one-half mile 
in all directions along with the elimination of ignition 
sources in that area. To accomplish this, a unified 
command structure must be set up to include police to 
assist in the evacuation. 

Tanker fire strategies 
Option A. Defensive strateg y : Do not attempt to 
extinguish the fire. Letting the fire burn off is a legitimate 
tactic in some cases. If there is no life hazard, available 
water/foam is insufficient, crews would be placed at 
unwarranted risk, or the fire is in a remote location with 
no exposures, the preferred tactic is to stop traffic, set up 
perimeters, protect exposures and let the fire burn itself 
out. Even in a moderately populated area, if exposures 
can be safely protected from igniting , and no critical 
infrastructure is threatened, the safest procedure is to let 
the fire consume the product. Even though gasoline is 
an expensive commodity, the fire should not be fought 
simply to save the product or the vehicle. The gasoline 
will be contaminated with foam and offloading it can 
be a costly and hazardous process. The runoff of foam/ 
gasoline solution into nearby waterways may cause 
environmental damage far in excess of the value of the 
saved product. When a defensive strateg y is employed, 
cooling streams may still be directed from a safe distance 
to cool the outer shell and adjoining tank compartments 
to impede further involvement. 
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Table 18 –2. Foam application rates for spills, based on NFPA 11 

Foam type Minimum application 
gpm per sq ft 

Minimum 
discharge time 

(minutes) 
Types of spill 

Aqueous film forming foam (A.F.F.F.), 
Fluoroprotein film forming foam (F.F.F.P.)
and alcohol-resistant AFFF or FFFP 

0.1 15  Hydrocarbon 

Protein or fluoroprotein  0.16  15  Hydrocarbon 

Alcohol-resistant foams  Check listing
criteria provided by
the manufacturer 

15  Flammable and combustible 
liquid spills necessitating 

alcohol-resistant foam 

minimum amount of foam needed. Remember the 
difference between foam concentrate, which typically 
comes in 5-gal (19-L) pails, and foam solution, which is 
the mixture of foam concentrate and water. 

Here’s an example: Let’s say that on arrival, you have a 
tanker on its side with a burning spill area of approxi-
mately 40 ft × 40 ft. How much total foam solution will 
you need for the initial application period of 15 minutes? 

 40 ft × 40 ft = 1,600 sq ft 

 1,600 sq ft × 0.10 (from the table) = 160 gpm 
for 15 min 

 160 gpm × 15 min = 2,400 gal of foam solution 

Now, to determine how much foam concentrate 
you need to bring to the scene, you must know what 
percentage concentrate you are using. So, let’s say your 
department purchased 3% foam. That means that 3% 
of those 2,400 gal of foam solution is going to be foam 
concentrate (with the remaining 97% water). 

 0.03 × 2,400 = 72 gal of foam concentrate (15 
pails) for initial 15-minute attack 

 Additional foam concentrate to maintain 
foam blanket until picked up by environmental 
recovery firm (foam blanket will degrade 
over time) 

Controlling runoff. Containment of spilled product 
is a crucial challenge in tanker fires. Streams of gasoline 
can escape from the damaged tank structure and quickly 
find an ignition source. Flowing gasoline travels rapidly 
and can quickly spread fire to nearby exposures. Dry 
chemical quickly extinguishes streaming gasoline, but 
vapors can reignite. Several members should be given 
dry chemical extinguishers to quickly douse any ignited 
gasoline on the ground. Gasoline spilling , pooling , or 
running along the roadway should be contained by a 
dike and blanketed with foam. Diking can be done with 

commercial booms, sandbags, or shovels and dirt. For 
large releases, excavators and earth moving equipment 
should be requested to form dikes and berms in an effort 
to control the spillage. Once contained and covered with 
a blanket of foam, the vapors must be monitored with 
combustible gas detectors and foam reapplied whenever 
vapors return. Building a barrier around sewer grates and 
manholes can prevent gasoline from entering subter-
ranean conduits where it is likely to find a source of 
ignition and spread the fire. If gasoline does enter a sewer, 
a unit should be assigned to flood the sewer with foam, 
and the wastewater treatment plant must be notified. 
To minimize environmental damage, efforts must 
be made to prevent runoff from entering waterways. 
If this cannot be avoided, the local Health Department 
and the Coast Guard should be advised. 

Safety management. Clearly, tanker fires require a 
large number of personnel to control. Multiple alarms 
or mutual aid are commonly necessary. Many different 
tasks must be completed simultaneously involving 
numerous groups and divisions coordinated by means of 
the Incident Command System (ICS). Essential tasks 
may include rescue, evacuation, exposure protection, fire 
attack, foam management, water supply, runoff contain-
ment, air monitoring , hazmat control, medical, traffic 
control, and utilities. The safety officer has a critical role 
to play in all of this. 

Safety of personnel is paramount at these incidents. A 
rapid inter vention crew (RIC) should be established 
at the beginning of the incident. Firefighters intent 
on their mission can get tunnel vision and unwit-
tingly find themselves standing in a pool of gasoline 
or otherwise put themselves in jeopardy. The principle 
of approaching the vehicle from uphill and upwind is 
especially important when attempting to extinguish a 
gasoline tanker fire. Wind can direct the thermal plume 
toward firefighters advancing from downwind, decrease 
the reach of the hose streams, and disrupt the application 
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the way, but they maintain a vapor space above the liquid 
to allow for expansion during normal warming. This vapor 
space is significant to firefighting operations because the 
steel tank shell above the level of the liquid will heat and 
weaken much more quickly than below the surface. 

LPG is colorless, odorless, and nontoxic. Although 
invisible, a whitish cloud of condensed water vapor may 
be visible near the leak site. However, given its expan-
sion rate, an explosive mixture extends well beyond the 
visible area. Therefore apparatus should be staged well 
outside the vapor area and only intrinsically safe radios 
and flashlights should be operated. To make allowance 
for detection when seeping into the atmosphere, an 
odorant known as ethyl mercaptan is added to the fuel. 
Ethyl mercaptan gives LPG a pungent aroma that can 
aid in early discovery and prevention of an explosion. 

Propane has a flashpoint of −156°F (–104°C). In 
contrast to CNG, propane is 1.5 times heavier than air. 
This property keeps it from dissipating readily into the 
atmosphere unless there are breezy conditions. Instead, 
it collects in low areas in much the same way as gasoline; 
and as such, it is subject to detonation when an ever-
present ignition source is found. Its flammable limits 
are 2.2%–9.5% in air. Although the flammable limit 
is narrow, only a small amount is needed for ignition. 
During a leak situation, a combustible gas indicator can 
be used to determine whether the released product is 
within the flammable range. However, even when too 
rich to burn, there is a mixture gradient as the vapors 
dissipate through which the flammable limit is entered. 
This hazard can be reduced by the use of water fog. 
LPG is water soluble. An LPG leak should be handled 
by evacuating the area, eliminating sources of ignition, 
and dispersing the vapor cloud with water fog. Members 
operating the stream should approach from uphill and 
upwind to stay out of the vapor cloud. 

Fire operations. Whenever a propane truck is involved 
in a fire, it is a serious matter. The primary strategies 
in a fire situation are to evacuate the area and to cool 
the tank so that no hot spots develop. Propane tanks 
are constructed of steel, and steel weakens at 1,100°F 
(593°C). The combination of a weakening steel shell with 
an increasing internal pressure from a boiling , highly 
compressed gas in liquid form can lead to a BLEVE in 
which the tank separates, explosively propelling flames 
and fragments over a wide area. Hazmat guides recom-
mend the evacuation of all individuals for 1 mile in every 
direction when an LPG vehicle is involved in fire. Fire 
operations involve setting up operations from the sides, 
not the ends of the vehicle. Although the tank can go in 

any direction, if a BLEVE occurs the ends tend to travel 
the greatest distance. 

Before initiating an offensive attack on a propane fire, 
the incident commander should know the length of time 
the fire has been impinging on the tank and the amount 
of LPG being carried. If a tire or engine compartment 
fire can be extinguished expeditiously, a disaster may be 
prevented from occurring. If the fire cannot be extin-
guished quickly, or it is unknown how long the tank 
has been heating , a defensive approach is necessary. 
Depending on the specific circumstances, the primary 
tactic may either be to evacuate the area or to cool 
the tank from both sides. Cooling streams should be 
directed from unmanned monitors using smooth bore 
nozzles to obtain the greatest reach possible. The upper 
part of the tank is the most vulnerable because that is 
where the vapor space is. Lacking liquid to dissipate the 
heat, this part of the shell weakens the fastest. Therefore 
streams should be directed toward the top of the tank, 
allowing water to roll down the sides (fig. 18–32). 

The emptier the tank is, the faster the steel weakens. If 
the driver reports that several deliveries have been made 
and the tank is near empty, the window of opportunity 
to control the situation is greatly reduced. Sometimes a 
frost line can be seen on the side of the tank. Formed 
by condensation inside the tank, this line indicates the 
level of LPG inside. As soon as the monitors are set up, 
firefighters should withdraw to a safe location, approxi-
mately one-half mile (0.8 km) back. If copious amounts 
of water are not quickly available, or if flames have been 
impinging on the tank for an unknown period of time 
and there are no rescues, crews should withdraw from 
the area immediately. 

Relief valves dissipate internal tank pressure up to their 
capacity if working properly. On arrival it is important 
to determine whether the relief valve is operating. If the 
tank pressure increases faster than the relief valve can 
disperse it, the internal pressure builds. Cooling the tank 
can assist the relief valve to do its job. The dispersal of 
pressurized vapor from the relief valve is accompanied 
by a rushing sound. If the pitch or volume increases, it is 
a signal to retreat to a safe location. If flames show from 
the relief valve, the propane has either found a source of 
ignition or has reached its auto ignition temperature of 
842°F (450°C). Care must be taken to not extinguish 
flames coming from a venting pressure relief valve. 
Doing so allows rapid emission of unburned gas into 
the surrounding area and could lead to an explosion. It 
is important to note that an overturned LPG tanker’s 
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ambulatory, will self-evacuate before the fire depart-
ment’s arrival. Ventilation for life is another important 
tactic. The thick smoke generated by synthetic seats 
and trim on the interior can quickly asphyxiate passen-
gers. Horizontal ventilation via the side windows is an 
immediate priority, and a ground ladder is needed to 
reach and open the roof hatch. The side widows are 
generally constructed of safety glass that can be broken 
with a tool. Most have an emergency release handle. If 
equipped with two doors, both must be opened to assist 
with evacuation. Bus doors are opened and closed by 
a pressurized air system. DOT standards require that 
each door is furnished with an emergency release valve 
that will dump the air pressure. These valves are red and 
located on the interior of the bus next to the door. Their 
location may vary, so it is a good idea to contact your 
local bus company and arrange a training exercise. 

School buses. School buses are a special class of vehicle 
designed with the protection of children in mind, in 
the event of a collision or rollover. Every school day, 
approximately 450,000 yellow school buses transport 
more than 24 million children to and from schools 
and school-related activities.18 Most up-to-date school 

buses are equipped with two emergency doors (one in 
the back and one on the side) and multiple emergency 
escape windows. The doors have handles on both the 
inside and outside of the bus. These emergency mecha-
nisms work well; however, if the bus frame is torqued, 
children may not be strong enough to open the doors. In 
addition, newer buses have one or more roof hatches that 
can be opened manually from the interior. These hatches 
are designed to provide another means of escape if the 
bus has rolled over. At this time school buses are not 
equipped with self-opening roof hatches to vent smoke 
in case of a fire, though the technolog y exists. 

Depending on the bus design, the location of the engine 
varies (fig. 18–34). In a traditional school bus, the engine 
is in the front, separated from the passenger compart-
ment. A fire occurring in the engine compartment, if 
significant, may require the evacuation of the students 
via the rear and side exit. In modern passenger and 
school buses, the engine is in the back, beneath the rear 
passenger compartment. This configuration can affect 
the passenger area more directly, but passengers evacuate 
through the front exit where they are used to entering 
and exiting. The best strateg y for an occupied bus is to 

Fig. 18 –34. Firefighters apply foam to a school bus fire that originated in the engine compartment and spread to the 
passenger compartment through the fire wall, where it quickly became fully involved. Note the proximit y of the flame plume 
to overhead power lines. (Courtesy of Kyle Hastings, Mendham, NJ, F.D.) 








