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SUMMARY

On January 13, 2003, a 46-year-old female career
firefighter/emergency medicd technician (EMT) [the
victim] died from injuries she received after falling
from amoving, open-cab engine. The engine was
responding to areported airport emergency with an
officer and afirefighter/driver inthe cab, afirefighter/
paramedic and afirefighter/EMT (victim) seatedin
the open-cab jump seats. While enroute, as the
engine was rounding a bend and accelerating up a
dight grade to enter a highway, the victim lost her
balance and fell from the apparatus onto the road.
The victim was treated at the scene for multiple
traumatic injuries and transported to aloca hospitd.
Shedied from her injuriesfive daysafter theincident.

NIOSH investigators concluded thet, to minimizethe
risk of smilar occurrences, fire departments should:

* ensure that all persons responding in
emergency apparatus are wearing and
secured by seat belts or safety restraints at
all times the vehicle isin motion

Vehicleinvolved in theincident

* ensure, when feasible, that each crew
riding position is within a fully enclosed
personnel area

Althoughthereisnodirect evidencethat thefollowing
directly contributed to the fatality, this
recommendation isbeing provided asareminder of
good safety practice. NIOSH investigators
concluded that as a matter of prudent safety
operationsfire departments should:

» Ensureequipment thatisrequiredto beused
during emergency response is securely
fastened and readily accessible

INTRODUCTION

On January 13, 2003, a 46-year-old female career
fire fighter/EMT (the victim) died from injuries
received when she féll off of a moving, open-cab
engine.

On January 15, 2003, the U.S. Fire Administration
(USFA) notified the National Institute for
Occupational Safety and Health (NIOSH) of this
fatdity. On February 25, 2003, two safety and
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occupationa hedlth specidistsfrom the NIOSH Fire
Fighter Fataity Investigation and Prevention Program
investigated theincident. TheNIOSH team met with
the Captain of the Engine Company, the Department
Sdfety Officer, the Battdion Chief, the Deputy Chief
of Operations, the Director of Training, the loca
Internationa Association of FireFightersPresident,
and crew members who were on the responding
apparatus. They aso spoke with police and other
investigating officials by phone. The police report,
training records of the victim, standard operating
procedures (SOPs), department and State training
requirements, dispatch sheets, apparatus
mai ntenance records, and thedesth certificatewere
reviewed.

Background The career department has
gpproximately 1,700 fire fighting and emergency
medical field personnel and serves an area of
gpproximately 49 squaremiles. The department has
42 engine companies that serve a population of
gpproximately 750,000. The company where the
victim was stationed has 15 fire fighter/emergency
medica personnd. The46 year-old-victim had been
acareer firefighter/EMT for 13 yearsand had been
with thisdepartment her entire career.

Training Thevictim had trainingin accordancewith
State and department requirementsthat included 17
weeksof training for NFPA Fire Fighter Levels| &
11, and an additiona 18 monthsof supervisedtraining
for department firefighter certification. Thevictim
wasacertified Emergency Medical Technician, and
had training in Apparatus Operation, First Responder,
LiveFire Training, Defensive Driving, and Disaster
Preparedness. The department training guidelines

a This fire department refers to a loaned apparatus as a relief piece

are in compliance with, and identica to, the State
firefighter training requirements.

Firefighters physical conditioning and capabilities
are monitored beginning with pre-employment
physicals and followed by regular medical check-
upsthat incorporate age-specific requirements.

Equipment Thegpparatusinwhichthevictimwas
riding when the incident occurred is a 1989 open-
cab enginethat wasbeing used asardief piece*while
the regularly assigned engine was in the shop for
maintenance. The seatbelt wasalap-only type and
was in good condition and working properly. Fire
department apparatus are exempt from State
inspection requirements; however, it is standard
department procedureto perform vehicleinsgpections
three times per year, as well as, daily recorded
mai ntenance checks of thetires, engine, cab, brake
system, toolsand equipment.

Weather / Road Conditions Theincident occurred
on an on-ramp that merges into three southbound
lanes of aninterstate highway. Theramp descends
dightly into afairly sharp right turn then it gradualy
ascends up to the point where the ramp mergesinto
thehighway (Diagram 1). Thesingle-laneon-ramp
is 30 feet wide and made of concrete. The ramp
speed limit is posted a 20 mph with a 55 mph
maximum highway speed at the merge point.

At the time the incident occurred, there was no
precipitation and the pavement was dry. The sky
was overcast with atemperature of approximately
57° F and awind speed of about six miles-per-hour
(mph). It wasdark and the roadway wasilluminated
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by streetlights. Thedriver of the engine estimated
the speed to be gpproximately five to ten mph when
theincident occurred.

INVESTIGATION

On January 08, 2003, at 1720 hours, a career fire
department was dispatched for a reported airport
emergency. Thedepartment respondedin an open-
cab enginethat wasbeing used asardief piecewhile
the regularly assigned engine was in the shop for
maintenance. The mgority of the department relief
engines are the open-cab style and this type of
apparatuswasfamiliar tothevictim. Itisestimated
that the victim had responded to approximately 30
cdlsonthisparticular rdief pieceprior to theincident.

Hearing protection is required to be worn due to
noisefrom the engine, and the proximity of the open-
cab seats to the motor housing. Earmuffs are
available, and areto beworn by al firefighterswhen
ridinginthese seats. Thevictim had taken earmuffs
with her when she boarded the engine.

The gpparatus| eft the station with an officer and fire
fighter/driver inthefront enclosed cab, afirefighter/
paramedic and afirefighter/EMT (thevictim) seated
in the open areajump seats. The victim, who was
seated directly behind thedriver, gave the*thumbs-
up” sgnd that indicated she was seated securely and
restrained (Photo 1). The driver then exited the
dation, madeasharp right turninto the stret, traveled
through atraffic light and then made asharp left turn
to enter the highway on-ramp.

Although it cannot be verified because no onedirectly
witnessed her actions, it is believed at some point
after boarding the engine the victim placed her
earmuffsonto arailing abovethemotor housing near
her seat. The movement of the engine may have
caused theearmuffsto didedowntherailing and out
of her reach from aseated position (Photo 2). Itis
surmised that the victim released her seat belt to

retrieve the earmuffsjust asthe engine wasturning
to theright a the bottom of theramp and accelerating
up to the highway merge point. When doing so, she
may havelost her balance and fell from the engine
onto thehighway on-ramp. Thefirefighter/paramedic
seated in the adjacent jump seat pressed the
emergency buzzer and called for the driver to stop.
Thedriver saw thevictim lying on the road through
his sde-view mirror and immediately brought the
engineto astop near the right side of the on-ramp.
All personnel on-board immediately went to her Sde
to begin emergency care and providetraffic control.
TheOfficer onthescenecdled for medica assstance.
Emergency Medica Services were dispatched at
1723 hours. Rescueunitsarrived within minutesand
began advanced life support. The victim was
trangported to aloca traumacenter. Shedied from
her injurieson January 13, 2003, five daysafter the
incident.

CAUSE OF DEATH
The death certificate listed the cause of death as
multipletraumaticinjuries.

RECOMMENDATIONS/DISCUSSIONS
Recommendation #1: Fire departmentsshould
ensurethat all personsresponding in emergency
apparatus arewearing and secured by seat belts
or safety restraints at all timesthe vehicleisin
motion. 1?2

Discussion: Firefightersand emergency responders
make many life-and-desth decisionsduring atour of
duty, and one of the most important for their own
safety issecuring the seat belt after climbing aboard
a responding emergency apparatus. It is equaly
critical that personnel remain seated and restrained
until they have arrived at their destination and the
apparatus has cometo asafe stop.

The fire department involved in thisincident has a
written policy requiring the use of seat beltsand those
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procedures were followed initialy upon departing
the station. However, it is believed that the victim
released her seat belt just minutes after giving the
“go ahead” signal to the driver indicating that she
was safely seated and secured.

NFPA 1500 states that “seat belts shal not be
released or loosened for any purposewhilethevehicle
is in motion, including the donning of respiratory
protection equipment or protective clothing.”
Departments should enforceand repeatedly train all
personnel on safety rules, including the use of safety
restraintswhen riding in emergency vehicles.

Recommendation #2: Fire departmentsshould
ensure, when feasible, that each crew riding
position is within a fully enclosed personnel
area. 345

Discusson: The 2003 edition of the NFPA 1901
Standard for Automotive Fire Apparatus, Chapter
14 Driving and Crew Aress, is recognized as the
“benchmark” from which newer gpparatusarebeing
designed. Chapter 14.1.1 states that “each crew
riding position shal be within a fully enclosed
personnel area.” Although newer apparatus are
designed with fully enclosed cabs, older apparatus
with jump segt riding arees are dlill in service. Some
of these are equipped with safety bars or gatesthat
areintended to prevent afirefighter fromfaling out
of a jump seat. However, these devices do not
substitute for safety procedures that require fire
fightersto ridein enclosed positions secured by an
approved restraint system. It is recommended by
NFPA 1901 that apparatus built to meet the 1979
or 1985 edition of NFPA 1901 (or equivalent
Underwriters' Laboratories of Canada[ULC]) be
placed in reserve status and upgraded to incorporate
as many features as possible, of the post 1991
recommendationsfor upgrading or refurbishing fire
gpparatus. Theserecommendations, some of which

arelisted below, suggest thet fire departments should
ensure that:

1. Fully enclosed seating is provided for all
membersriding on thefire apparatus.

2. Warning lights meet the current standard.

3. Réflective striping meetsthe current standard.

4. Slip resistance of walking surfaces and
handrails meetsthe current standard.

5. Ground and step lights meet the current
standard.

6. Noise levels in the driving and crew
compartment(s) meet the current standard.

7. Tires and suspension are in serviceable
condition.

8. All hornsand srensarere ocated from theroof
to a position as low and as far forward as
possible.

9. Seat beltsareavailablefor every seat and are

new or in serviceable condition.

Sgn plaesare present stating no riding on open
aress.

All loose equipment in the driving and crew
areas is securely mounted to prevent its
movement in case of an accident.

10.

11.

Apparatus not built to NFPA apparatus standards,
or manufactured prior to 1979, should be considered
for upgrading or relief.

Theengineinvolved in thisincident wasa 1989 open-
cab model and wasused only asardief pieceduring
mai ntenance operations of assigned apparatus. At
thetime of theincident, the engine was not equipped
with safety gates or bars. The department has been
sysematicaly replacing the open-cab unitswith newer
gpparatusthat meet current specificationsand safety
requirements. Open-cab apparatusthat remainin
sarviceasrdief piecesarebeing retrofitted with safety
barriers such as bars or gates that are installed in
front of the seatsin the open-cab area.
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Althoughthereisnodirect evidencethat thefollowing
directly contributed to this fatality, this
recommendation isbeing provided asareminder of
good safety practice.

Recommendation #3: Firedepartmentsshould
ensure equipment that is required to be used
during emergency responseis securely fastened
andreadily accessible. 3°¢

Discussion: Firefightersare exposed to fire scene
and gpparatus noisethat may contribute to permanent
hearing loss. To assst in preventing exposure to
unacceptably high levelsof noise, it isnecessary for
fire departments to identify the source, and then
control and reduce potentially harmful noiselevels,
or provide fire fighters with personal hearing
protection such asearmuffs.

The jump seat area of the open-cab apparatus was
identified by the department’ ssafety officeasan area
where noiselevelsmay at times exceed acceptable
levels. Open-cab relief pieces are being
systematically removed from service and replaced
by newer apparatus with enclosed crew areas.
However intheinterim, firefightersare required to
wear hearing protection whenridingin the open-cab
jump seats. Earmuffs are provided by the
department and can be donned prior to boarding
the apparatus. However, alocation in the open-cab
area where hearing protection could have been
secured within reach of a seated and restrained fire
fighter may havediminated the need for thevictimto
removeher seat belt in order to retrievethe earmuffs.
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Diagram 1. Aerial view of incident scene
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Photo 1. View of open cab seating area
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Photo 2. Staged photo depicting reach distances
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