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The intent of this article is to consider the hazards associated with vehicle operations in the WUI;
however, before I begin my discussion, I can’t overstate the importance of seatbelt use and seatbelt
policy enforcement, following your department’s
driving policies, recognizing the risks involved
with driver/operator fatigue and vehicles with
shifting loads, and the impact of environmental
conditions on narrow or steep dirt roads.
Safe arrival at an incident is the first benchmark
of a successful operation. We can’t accomplish our
mission if we can’t get there.

Apparatus Issues
If your department regularly responds to WUI
incidents, you must develop a solid vehicle maintenance program and perform regular driver training and apparatus familiarization. Without these
elements in place, driver/operators may not even
be aware of the following apparatus issues.
• Center of gravity: Fire apparatus, such as water
tenders, have a high center of gravity, making
them more affected by turns than other
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n Jan. 3, 2009, in Atoka County, Okla., a
major accident occurred at the scene of a
grass fire. A fire department vehicle was traveling
south on a county road in the area of the incident
when two firefighters in a privately owned vehicle,
traveling north on the same road, crossed left of
the center of the road in heavy smoke conditions
and collided head-on with the fire unit. The driver
of the fire department vehicle was killed, and the
two firefighters in the private vehicle were injured.
Tragically, the driver of the fire department vehicle
was the father of the driver of the private vehicle.
It’s a tragedy when events like this occur in the
wildland/urban interface (WUI). But we must
heed the lessons from these incidents and operate
our apparatus as if our lives depend on it, because
they do. Maneuvering fire apparatus to the scene
of an incident is one of the most dangerous undertakings of the entire operation. Take that risk one
step further, when we may be required to operate apparatus off-road and into the WUI, and a
heightened level of situational awareness becomes
imperative.

Driving off-road and
into the wildland/urban
interface can be the
most dangerous part of
responding to an incident.
Apparatus maintenance,
operator performance
and environmental
issues can directly, and
seriously, affect apparatus
performance, and therefore
firefighter safety.
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The Vehicle Check

Prior to getting behind the wheel, you must perform a thorough
vehicle check of the following items:
• Fuel and fluid levels;
• Wiper blades;
• Tire conditions and pressures (spare included); and
• Drive train and four-wheel drive system.
Also make sure you have a basic set of tools, including a jack, a
spare fan belt, jumper cables, extra vehicle fluids, a flashlight, a tire
gauge and chains, if needed.
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vehicles, meaning they could
tip over if driven through
curves at unsafe speeds.
• Vehicle weight: We need to
carry the proper amount of
equipment, water and personnel on our vehicles to
get the job done, but in doing so, we may exceed
the design of the unit. Take a look at your apparatus. If its rear end looks like it’s sagging, if you’re
having trouble steering and/or braking or if you
notice wear and tear on your suspension system,
you may need to check the gross vehicle weight.
• Braking systems: It’s incumbent upon vehicle
operators to be familiar with the different handling characteristics of the vehicle braking systems found in the fleet. Anti-lock, air-operated
and mechanical/hydraulic systems impact the
operation of the apparatus in different ways. Several WUI apparatus accidents have been traced
back to improper brake system maintenance.
• Tire pressure: Tires that are overinflated or don’t
have sufficient tread depth make the apparatus
more susceptible to skids. Important: The maximum tire pressure marked on the tire sidewall is
the pressure required to carry the maximum load
of the tire and is generally not the same as the recommended tire pressure for the vehicle. You’ll
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find the recommended tire pressure on the vehicle’s
tire information placard or operations manual.
• Baffling: Although the National Fire Protection
Association’s (NFPA) standards contain requirements for the proper baffling of water tanks on
fire apparatus, not all firefighting vehicles operating in the WUI meet the standard. Shifting loads
can result from the movement of water in partially
full tanks without baffles. There are two situations
when shifting water becomes a monumental problem. The first is when the apparatus starts negotiating a curve. If the vehicle is traveling at an unsafe

For Review
If you’re going to operate a piece of fire apparatus in the
WUI, remember to review the following items:
• Driving and response SOPs;
• The National Wildfire Coordinating Group’s (NWCG)
National Incident Operation Driving Standards;
• The National Highway Transportation Safety
Administration’s (NHSTA) information and statistics on
seatbelt use; and
• The United States Fire Administration’s document, “Safe
Operations of Fire Tankers.”

speed, centrifugal force will cause the load in the
tank to shift to the side. This shift may be enough
to cause the vehicle to leave the road or roll over.
If the rig has a high center of gravity, chances of a
roll-over are increased. The second problem arises
when an operator tries to stop quickly. In this
case, the liquid shifts forward, causing the vehicle
to take longer to stop.

Operator Performance

s

For many serious and fatal emergency vehicle accidents that have occurred in the WUI, fatigue has
been identified as a significant factor, especially when
operators have pushed themselves to cover long
response distances or work extended shifts.
To combat this problem, driver/operators should
adhere to National Wildfire Coordinating Group’s policy, “Incident Operations Driving,” which limits the
number of hours you can work behind the wheel. The
policy also states that fatigue counter-measures should
be employed when needed, such as additional drivers
operating within the appropriate duty-day limitations,
reduced duty-day limitations, expanded rest requirements and the use of alternate travel methods.
A limited amount of skill in driving a particular vehicle in the WUI is another major factor in WUI apparatus accidents. Remember: Driver experience should
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match the assignment. An apparatus operator
who knows how to tiller an aerial apparatus
through city streets may not be your first choice
when selecting a driver for a Type 3 engine in an
area with limited or no road access.
All operators should participate in a comprehensive driver training program that includes a combination of lecture and hands-on
training before being allowed to handle a fire department vehicle
in the WUI. By the end of the program, drivers should be able to
demonstrate the ability to operate the vehicle safely in a controlled
setting before beginning unrestricted operations. They should also
be able to use all the equipment on the apparatus.
That said, it’s important to recognize that all operators have to start
somewhere, and at some point, you’ll put a new driver behind the
wheel. Although these folks may have completed a training program
and are allowed to drive under emergency conditions, they must recognize the need to be extremely careful while gaining experience.
Operator performance is also linked to unsafe driving practices,
such as talking on radios and cell phones while operating a vehicle.
If communications are necessary, assign another member of the
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WUI Driving Tips

• Travel straight up or down hills.
• Cross ravines slowly at a 45-degree angle.
• Straddle ruts, gullies and washouts, even if they’re wider
than your vehicle.
• Cross streams at designated fording points only, or where
the road crosses the stream.
• Avoid mud when possible. If you can’t, drive through it by
going easy on the gas to avoid wheel spin and getting stuck.
• On narrow roads, steep terrain or unstable ground, back up
until you find a safe place to turn around.
• Stop frequently and recon the area on foot when operating
off-road.
• Know the location of the differential or the lowest point on
your vehicle.
• Keep your headlights on, and maintain a reasonable distance
between vehicles when traveling in a convoy.
• Leave gates as you find them.
• Ask permission from the landowner(s) if crossing private
property.
• Keep speeds low to decrease road dust.
• Avoid “spooking” livestock and wildlife you encounter.
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Traveling up- or downhill on steep grades requires
vehicle operators to maintain a safe speed to
ensure control of the apparatus.

crew to handle the equipment.
Another practice to avoid: eating while driving or doing any kind
of activity that diverts your attention from the road. (On a hot day,
nothing feels better than getting out of that fire-resistive shirt after
an assignment, but do it before you get in the vehicle, not while
driving it.)

Environmental Considerations
As with any fire department operation, a little pre-planning goes
a long way in addressing matters that may be caused by environmental issues. One way to address the issue of driving in unfamiliar
territory is to not only look at a map before you get on the road,
but also to make sure you have an up-to-date map on board.
A fixed-mount, handheld global positioning system (GPS) can
also give you an advantage when operating in the WUI. Not all
roads show up on a map, so a GPS unit may be the only way to tell
where you are in relation to where you need to be.
Road Conditions
Unfortunately, a GPS unit won’t tell you the condition of the road
you’re expected to maneuver. Knowledge of road conditions isn’t
always possible if you’re responding out of your jurisdiction; however, when operating in your own response area, local awareness of
the state of the roads and traffic patterns is invaluable.
In the WUI, we frequently encounter narrow roads, which can
cause serious problems when trying to turn a fire department vehicle around. Narrow roads can also force you to leave the pavement
to pass other vehicles, which can cause an accident.
Road Design
Even on roads in good condition, some design factors can create
additional hazards. Roads with a crown in the middle to help with
water runoff during rainy weather can cause the road to lean outward and increase the chances of vehicle roll-over. Banking curves
to the outside of the turn or not banking them at all can create
the same problem, applying the centrifugal force from making the
curve to water tanks.
Roads that are unable to support the weight of fire apparatus may
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buckle or crack, creating ruts that make driving more hazardous. If you have WUI areas
within your jurisdiction, take the time to assess
the roads in the vicinity for potential hazards.
Steep downhill grades have the added effect
of gravity, which increases vehicle speed. Without the driver shifting to a lower gear and applying the brakes every so often, the
apparatus may reach a momentum that makes the vehicle uncontrollable. Uphill grades may require the driver to again use lower
gears to keep the vehicle moving forward. In apparatus with manual transmissions, the chance of missing a gear is increased, causing
the vehicle to stop or even roll backward.
Soft shoulder roadways are common in most WUI areas. Should
an apparatus move too far to the right, the right-side tires may
leave the road. Additional problems occur when attempting to
return the vehicle to the road by overcorrecting. This may cause
the apparatus to pitch itself into the opposite lane or overturn.
Similar troubles can transpire when dealing with roadside ditches
and other drop-offs.
Structures & Obstructions
Many WUI areas include bridges. These structures range from wellbuilt and engineered overpasses to something a landowner may
have built out of scrap lumber; however, all of them have weight
restrictions. On April 15, 2008, two Olney Springs, Colo., firefighters died when they attempted to drive across a bridge. Due to
heavy smoke conditions, they were unaware that the fire had damaged the bridge and the subsequent collapse caused their vehicle to
crash and burn in the ravine below.
Other considerations include power and other types of utility
lines, which may have been damaged by vehicles driving over boxes
or taking out low overhead lines; septic tanks and leech fields, which
may not be visible to the driver when driving off-road and may not
support the weight of the apparatus; and obstructions, such as fallen
snags, stuck vehicles and washed-out roads. Snags can be addressed
most of the time with a little chainsaw work. Stuck vehicles may be
easily pulled out of the way with a chain or tow strap. Any obstructions that can’t be cleared, as well as washed out roads, may require
you to seek an alternate route or travel off-road.
Smoke & Bad Weather Conditions
Driving in smoky conditions decreases your visibility—possibly to
zero. Important: If you can’t see where you’re going, stop driving
until conditions improve. If operating a vehicle in smoky conditions with limited visibility, drive slowly, making sure your headlights and emergency lights are on, and stay as far to the right side
of the road as possible.
Weather conditions will also impact vehicle operations in the
WUI. Rain, ice and snow (in the high country), wind and fog can
create hazardous driving conditions. Dirt roads can turn muddy
after a rain storm, making roads slick and sometimes totally impassable. Water run-off will also create ruts and other damage that will
impact the condition of the road.
Although ice and snow may not be a problem most of the time,
consider the fact that any type of precipitation is going to increase
the vehicle’s stopping distance. Remember: You must drive for the
conditions present.
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A lack of proper engineering or weight restrictions on some bridges located in the WUI
may not allow fire apparatus to traverse safely.

High winds can have an effect on vehicles, such as water tenders, and fog will limit your visibility just as much as smoky
conditions.

Conclusion
Operating an emergency vehicle in the WUI requires the driver to
read road conditions, factor in the performance of the apparatus
and take the actions needed to maintain safe control of the vehicle.
Even with a fire burning out of control, falling trees and snags and
all the other hazards we face on the fireline, the time we spend in
our vehicles exposes us to an equal or greater life safety risk.
During the early morning hours of July 28, 2002, a Type 3 engine
with a five-person crew was traveling along a narrow road in the
Klamath National Forest when the driver-side tires left the outside
edge of the road. This caused the engine to roll 1,000 feet down
a steep slope, causing the deaths of three crewmembers. The point:
Remember the incidents mentioned in this article and any other
incidents you know about. Pay attention to the lessons learned
from them. Don’t let the injuries and deaths of our brothers and
sisters be in vain.
A 33-year fire service veteran and fifth-generation firefighter, Thomas W. Aurnhammer, EFO,
CFO, MIFireE, currently serves as the deputy chief of the Los Pinos Fire District in Ignacio,
Colo. He is a Colorado Fire Officer III, as well as a Certified Fire Investigator through the IAAI.

July 2009

FireRescue Magazine

79

