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Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

January 29, 2003

Volunteer Fire Fighter Dies Due to Inadvertent Fireworks Discharge

- North Dakota

SUMMARY

OnJduly 5, 2002, a44-year-old male volunteer fire
fighter (thevictim) waskilled whileloading shells
into mortars at a public fireworks display.
Approximately 40 minutesinto theshow, thevictim
suddenly yelled and ran from themortar, reportedly
covered with sparksand trying to brush something
from hisclothing. Secondslater, ashell exploded,
causing him bodily injury, and he fell. He was
transported to a local hospital where he was
pronounced dead | ater that night.

NIOSH investigatorsconcluded thet, to minimizethe
risk of amilar incidents, fire departmentsshould

e ensure that safety caps protecting the fuse
on fireworks shells are not removed until
immediately before the shell is to be fired
and are removed only by the shooter

* ensurethat all firefightersparticipating in
public fireworks displays are fully trained

Example of Shell Used in Fireworks Display

in the proper performance of their assigned
tasksand that they are educated with regard
to safety hazards

* ensure that mortars are not reloaded/fired
morethan seven timesduring a performance
to prevent mortar disintegration

» develop, implement and enforce standard
operating guidelines (SOGs) for the
operation of fireworks displays

INTRODUCTION

OnJuly 5, 2002, a44-year-old malevolunteer fire
fighter (thevictim) waskilled whileloading shells
into mortarsat apublic fireworksdisplay. On July
10, 2002, the U.S. Fire Administration (USFA)
notified theNationd Indtitutefor Occupationd Safety
and Health (NIOSH) of thisfataity. On September
17, 2002, two safety and occupationa health
speciaistsfrom the NIOSH Fire Fighter Fatality
Investigation and Prevention Program investigated
theincident.

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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TheNIOSH investigators met with the Chief of the
Department and the County Sheriff whoinvestigated
theincident, and they reviewed the policeincident
reportsand photographsand thereport of death from
the State Forensic Medica Examiner.

This volunteer department has 25 uniformed
personnel and servesapopulation of approximately
500inarural areaof about 244 squaremiles. The
44-year-old victim had been avolunteer firefighter
for 2 years.

The fire chief conducted training on safety
requirements and proper fireworks discharge
procedures before beginning thedisplay. Volunteers
familiarized themsalveswith locationsof themortars
and proper placement of the shellsinto themortars
beforelighting and discharge. Positionsand duties
wereassigned by thechief.

Weather: Theair temperaturewas 68 to 71 degrees
Fahrenhelt, with ardative humidity ranging from51
to 58%, and awind speed of 6 mph gusting to 15
mph. Weather conditions did not appear to be a
factor inthisincident.

INVESTIGATION

OnJduly 5, 2002, 10 members of the volunteer fire
department set off aeria fireworksfor acentennia
celebration. Twelvein-ground mortar casingswere
placedinthreegroupsof four casings. Three-, four-,
andfive-inch aeria shellswere used with onegroup
of four mortarsfor each of thethreesizesof shells
(Photo 1). Themortars, which were constructed of
heavy, rolled cardboard tubing, were buried below

20One person loaded all of the 4-inch mortars.

ground approximately 2 feet with about 4 inches
remaining above ground (Photo 2). Mortarswere
placed approximately 15feet apart within each group
of four with approximately 30 feet separating each
group of four mortars (Diagram). A sandbag was
placed next to each mortar (Photo 2). Boxes
contai ning unspent shellswere stored in one of the
firedepartment vehicleslocated about 40 feet behind
therow of mortars.

Each loader was assigned two mortars (one size
shell).2 Thevictimwasassigned toload two 5-inch
mortars(Diagram). Thereweretwo shooters each
of whomlit hdf of theshdlls, gartinginthemiddleof
therow and working outward. The procedurewas
for each loader to (1) pick up two unspent shells
from the person assigned to the bulk storage area,
(2) wak to the assigned mortarsand load them, (3)
remove the safety cap, (4) move away while the
shelswerelit, and (5) following successful discharge,
repest thesameprocedure. Starting inthe middleof
theline, theshooterslit each of Sx fuseswithafusee®
attached toabroom handle. Theloaderswaited for
the sound of the explosion and/or the flash asthe
shell was propelled from the mortar and then
proceeded to reload their mortars. Note: Safety
caps® for the shells were removed either by the
individual handing out the unspent shells or by
theloader.

Approximately 40 minutesinto thedisplay, near the
end of the show, witnessesheard thevictimyell and
saw him runtoward one of thetrucks (storage area
for unspent shells). Hereportedly was coveredin
sparksand appeared to betrying to brush something

®Member of thefireworksdisplay crew who ignitesthe fireworks, either manually or by electrical means.

¢ A highway distress flare, sometimes used to ignite fireworks at outdoor fireworks displays.

4 A paper tube, closed at one end, that is placed over the end of the fuse of afireworks deviceto protect it from damage

and accidental ignition.
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fromhisclothing. Secondslater ashdll (presumably
under thevictim’sleft arm) exploded and hefell.
Note: A witness reported to NIOSH that just
before the incident, the victim had been down on
onekneeloading thefirst of histwo mortars. Fire
fightersrushed to help the victim and attended to
himuntil theambulancearrived. Hewastransported
to alocal hospital where he was pronounced dead
severa hourslater.

CAUSE OFDEATH

The causeof death aslisted by themedicd examiner
wasblunt forceinjuriesof the chest and | eft upper
extremity duetofireworksdischarge.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Firedepartmentsshould
ensure that safety caps protecting the fuse on
fireworks shells are not removed until
immediately before the shell is to be fired and
are removed only by the shooter.

Discussion: As stated in NFPA 1123, § 1.4.43,
“safety capsare placed over theend of thefuseof a
fireworks device to protect it from damage and
accidentd ignition.” Duringthisincident, safety caps
were removed either by the loaders or by the
individua spositioned at the staging areahanding out
shells. Itispossiblethat thefuseononeof thevictim's
shells(which hemay have had under hisleft arm),
accidentdly wasignited by embersfrom spent shells
lying ontheground.

Recommendation #2: Firedepartmentsshould
ensure that all fire fighters participating in

public fireworks displays are fully trained in
the proper performance of their assigned tasks
and that they are educated with regard to safety
hazards.?

Discussion: Approximately 1 hour before the
fireworksdisplay, the Chief provided trainingtothe
firefightersfollowing ingructionsthat camewiththe
fireworks. Training shouldincludeapplicable Sate,
federa and consensus standards, particularly NFPA
1123, Codefor Fireworks Display, 2000 Edition,
plusany relevant departmenta requirements. NFPA
1123, 85.1.3.2 statesthat “ The operatore shall be
responsiblefor ensuring that all assstantsarefully
trained inthe proper performanceof their assigned
tasksand that they are educated with regard to safety
hazards.”

Recommendation #3: Fire departments should
ensurethat mortarsarenot reloaded/fired more
than seven times during a performance to
prevent mortar disintegration.®

Discussion: According to NFPA 1123, § 2.3.4,
“mortarsof any type6in. (152 mm) in diameter or
lessshall be permitted to berel oaded and fired up to
7 timesduring aperformance.” Based onthelength
of theperformance, thetimeit took tolight thevarious
shells, listsdelineating the origina contentsof the
boxesof shells, plusalisting of thetypeand number
of shellsremaining after theincident, thenumber of
shellsused for thisdisplay exceeded 400. Thus,
each mortar was (re)loaded morethan 30 times.

e Operator: “The person with overall responsibility for the safety, setup, and discharge of an outdoor fireworks display”

(NFPA 1123, section 1.4.37).

f Exception: “There shall be no limit to the number of times a steel mortar 6 in. (152 mm) or less is permitted to be

reloaded.”
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Recommendation #4: Firedepartmentsshould
develop, implement and enforce standard
operating guidelines (SOGs) for the operation
of fireworks displays.>®

Discusson: Thedepartment inthisincident had no
standard operating guiddines (SOGs) regarding the
operation of fireworksdisplays. Ataminimum, the
relevant provisions in NFPA 1123, Code for
Fireworks Display, 2000 Edition, should be
includedinany SOG
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INVESTIGATOR INFORMATION
Thisincident wasinvestigated by LindaFrederick
and VirginiaL utz, Safety and Occupational Health
Speciadlists, NIOSH, Division of Safety Research,
Surveillanceand Fied Investigation Branch.
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Photo 1. Exampleof Shell Used in Fireworks Display
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Photo 2. Picture of Mortar and Sandbag Used in Fireworks Display
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