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A Summary of a NIOSH fire fighter fatality investigation

April 30, 2002

A Fire Fighter Drowns After Attempting to Rescue a Civilian Stranded in

Flood Water - Colorado

SUMMARY

OnAugust 17, 2000, a37-year-old maecareer fire
fighter drowned whileattempting to rescueacivilian
strandedinflood waters. Thecareer fire department
wasnotified of several carsthat were stranded due
to heavy amountsof rain and subsequent flooding.
A crew wasdispatched to the scene at gpproximeately
1700 hoursto assist motorists stranded by theflood
waters. After the crew determined that therewere
no civiliansinthecars, they waited until the police
arrived to take over scene control. Whiletwofire
fighters(FireFighter #1 and thevictim) werewaiting
for thepoliceto arrive, they wereverbaly summoned
by acivilian bystander to help afemale civilian
stranded in the water. The civilian was observed
holding onto apolein apool of water that appeared
to beabout 3feet deep. Duetotheflooding conditions
it was not obviousto thefirefightersthat shewas
standing at thetop edge of aculvert approximately
10feet deep. Both of thefirefightersresponded to
thelocation of thefemalecivilian and attempted a
rescue. Fire Fighter #1 wasthefirst to enter the
water, and he was quickly pulled under by the
undertow. Thevictim entered thewater toaid Fire

View of ri nage pi p whi ctimwas found

Fighter #1 to safety, then reentered the water to
retrievethecivilian. Whiledoing so, thevictimwas
pulled under thewater, into the culvert, and through
a large-diameter pipe. For several hours, Fire
Fighter #1 and other crewsmade numerous attempts
torescueand recover thevictim. At approximately
2245 hours, the victim was found several blocks
fromtheoriginal location of the attempted rescue.
Hewas pronounced dead at the scene.

TheNIOSH invedtigatorsconcluded that, tominimize
the risk of similar occurrences, fire departments
should

e ensure that a proper scene size-up is
conducted before performing any rescue
operations, and applicable information is
relayed to the officer in charge

 ensure that all rescue personnel are
provided and wear appropriate personal
protective equipment when operating at a
water incident

The Fire Fighter 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
tofirefighter deaths suffered intheline of duty. Identification
of causal and contributing factors enable researchers and
safety specialiststo develop strategiesfor preventing future
similar incidents. The program does not seek to determine
fault or place blame on fire departments or individual fire
fighters. To request additional copiesof thisreport (specify
the case number shown in the shield above), other fatality
investigationreports, or further information, visitthe Program
Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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* ensure that fire fighters who could
potentially perform a water rescue are
trained and utilizethe* Reach, Throw, Row
and Go” technique

» develop site surveys for existing water
hazards

* ensure standard operating procedures
(SOPs) are developed and utilized when
water rescues are performed

* ensure that when using self-contained
breathing apparatus (SCBAS),
manufacturer’s guidelines are followed

Additionally,

* municipalitiesshould identify flood-related
hazards and take steps to correct them as
soon as possible in order to minimize
potential for injury.

INTRODUCTION

OnAugust 17, 2000, a37-year-old malecareer fire
fighter died while attempting to rescue acivilian
stranded in flood waters. On August 18, 2000, the
U.S FreAdminidrationnotifiedtheNationd Inditute
for Occupational Safety and Hedlth (NIOSH) of this
incident. On January 10-12, 2001, two NIOSH
safety and occupationd hedth specidistsinvestigated
thisincident. A meeting was conducted with the
fire department safety officers, arepresentativefrom
thelnternationa Association of FireFighters(IAFF),
and a representative from the city’s Wastewater
Management Division. Interviews were
conducted with the Incident Commander, the
Captain of the apparatusto which thevictimwas
assigned, and other firefightersinvolvedinthis
incident. Copies of the police report, the
department’s standard operating procedures
(SOPs), thevictim’straining records, the dispatch

log, the department’sinvestigative report, photos
and mapsof theincident Ste, and thedeath certificate
werereviewed.

The career firedepartment involved in thisincident
servesapopulation of approximately 500,000ina
geographical area of 154.9 square miles and is
comprised of 921 uniformed personnel who staff
31firestations.

Ontheday of theincident, westher conditionswere
cloudy with severerain and thunderstorms. Thesite
of the incident consisted of a 4-lane divided
boulevard, a5-foot diameter culvert whichfeedsinto
adrainage system, and an underground cement vault
measuring 10 feet by 8 feet. A drainagepipe, laid
under theboulevard, measuresgpproximately 5feet
indiameter. Theexposed, open south end of thepipe
lieswithinalargedrainageditchintowhichitempties.
Thebottom of thepipeat theinlet wasapproximately
8 feet below theroad surface. Theinlet was not
covered and wastotally accessible. Ontheday of
theincident, theflood waterswere approximately
10 feet deep at the inlet and were flowing in a
northerly direction. With thisamount of water, the
pipe had acapacity of approximately 200 cubic feet
per second and avelocity of approximately 15 feet
per second. This drainage pipe was on a 6-year
plan to bereplaced with alarger capacity pipeand
coveredto prevent injury dueto highflood water in
that area. Work was expected to begin in year
2003. Sincethisincident, ajunctionbox hasbeen
installed which covers the drain to the surface
level.

Boththevictimandfirefighter #1 werewearingfire
fighter turnouts consisting of bunker pants, coat,
boots, gloves, and ahelmet. Neither thevictim nor
theassisting firefighter had received water rescue
training. Thevictimwascertified through the State
asfirefighter level |1 and had 3 yearsand 4 months
experience.
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INVESTIGATION

OnAugust 17, 2000, at approximately 1700 hours,
Unit 10 wasdispatched to assist stranded motorists
in flood water. Responding on Unit 10 was a
Captain, the Engine Operator, and Fire Fighters#1,
#2, #3, and #4 (the victim). The engine operator
positioned the apparatus approximately two blocks
to the south of theflooded areaand noticed that the
street wasfilled with stlanding water (approximately
3feet deep). Severa stranded carswere stoppedin
thearea

The Captain sent thevictimandfirefighter #1 tothe
north to check for any motoristsin need of assstance.
The two waded through approximately knee- to
walst-high water for two blocks, checkinginseverd
cars that were floating in the water. After
approximately 15 minutes on the scene, thevictim
called the Captain on hisradio and reported that all
of thecivilian motoristshad exited their cars. The
Captaintoldthevictimand FireFighter #1 toremain
at thenorth end of the street to providetraffic control
andinform driversto use an alternative route until
thepolicearrived onthescene. Thevictim positioned
himsdf near the curb of thenorthboundlaneand Fire
Fighter #1 was standing near the median in the
southbound lane, directingtraffic.

Afew minuteslater, acivilian security guard at abank
acrossthestreet began yelling tothevictimand Fire
Fighter #1 that afemalewas stranded in the water
and needed help. Neither thevictimnor FireFighter
#1 could see the stranded female, but they
immediately began wading toward the security guard
toinvestigate. Ontheway to the other side of the
street, thevictim called the Captain ontheradio to
informhimthat they had recaived noticethat acivilian
was stranded and that they were going to check
further intothegtuation.

FireFighter #1, approximately 40 feet infront of the
victim, approached the west side of the street and

could seeafema e standing and holding onto asmall
meta pole (typicaly used for street signs) rising out
of apool of water. Fire Fighter #1 then entered the
largepool of water toretrievethecivilian. FireFghter
#1 stated that he believed thewater wasonly 3 feet
deep andthat thecivilianwasstanding ontheground.
Therefore, hethought it was safeto enter thewater.
Hewas not awarethat the civilian was standing on
theedgeof alargedopeintothepool of water, which
was approximately 10 feet deep. Fire Fighter #1
also stated that he did not see any visible current
when he entered the water. As Fire Fighter #1
approached the civilian, he began to go under the
surface of the water. The victim approached the
pool of water and saw Fire Fighter #1 going under
thewater dueto theundertow. Thevictimreportedly
handed hisradioto acivilian bystander then entered
thewater to help FireFighter #1. Thevictim grabbed
Fire Fighter #1, and they both struggled to theedge
of thewater. FireFighter #1, with hisback to the
water, climbed onto the bank, coughing fromwater
hehad swallowed. Beforethevictim reentered the
water to assst thecivilian, hetold FireFighter #1to
radio for help. AsFireFighter #1 turned around,
thevictimwasgone and hishelmet wascircling on
the surface of thewater. FireFighter #1 removed
hisbunker coat and told thecivilianwitnessesto use
theradio and call for help. FireFighter #1 stated
that at thispoint hestill did not realizetherewasa
large-diameter pipe bel ow the surface of thewater.
He thought he was being pulled under the water
because hisbunker coat and pantswereweighing
him down.

Fire Fighter #1 reentered the water and assisted the
civilianto safety. Witnessesfound awelding cable
and tied it around Fire Fighter #1's waist. He
reentered thewater and began to frantically search
for the victim under the surface of the water. At
1744 hours, afemdecivilianwitnessused theradio
tocall for help. The Captain, several hundred feet
to the south of the scene, was confused about who

Page3



Y,

£,

(A

WIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2001-02

AFireFighter DrownsAfter Attempting to Rescuea Civilian Sranded in Flood Water - Colorado

wasontheradio. Sincehiscrew did not haveany
femaeson duty, hefirst thought it wasafirefighter
on another scene.

During his search efforts, Fire Fighter #1 went
under the water hoping to see the victim below
the surface. After not locating thevictim, Fire
Fighter #1 exited thewater and called ontheradio
for help, stating that afirefighter wasdown. The
Captain and Fire Fighter #3 then ran to the
location. Asthey approached the pool of water
from the south (see Diagram), they saw several
bystandersforming ahuman chain and assisting
Fire Fighter #1 in the water searching for the
victim. FireFighter #1 stated that at thispoint he
realized that therewas alarge culvert under the
surface of the water and he wasreaching into the
culvert searching for thevictim.

The Captain instructed Fire Fighter #2 to radio
Central Dispatch for additional units and the
underwater team. Hetheninstructed all civilian
bystandersto exit the water. At approximately
1755 hours, the following unitswere dispatched
to the scene: District Chief #2; Rescue 11 (an
underwater unit) with a Lieutenant, an Engine
Operator, asafety diver, and atechnician; Truck
9with afirefighter (acting Lieutenant), an Engine
Operator, and threefirefighters, Pumper 9witha
Captain, Engine Operator and two firefighters,
and Pumper 1 (diveteam) with aLieutenant and
two technicians. A representative from the city
Waste Water Management Department was also
called to the scene to provide maps of the
underground drains.

When District Chief #2 arrived on the scene, he
assumed Incident Command (1C). Fire Fighter
#1 was continuing his search in the areawhere
the victim went under the water. The IC was
briefed by the Captain that the victim had been
lost for approximately 10 minutes. ThelC noted

that the pool of water now had alarge whirlpool
effect. TheIC requested Engine 9 to report to
the scene.

At approximately 1805 hours, Engine9arrived with
aCaptain, Engine Operator, and two firefighters.
The Captain from Engine9informed thelC that he
knew wherethe culvert exited and that he had old
maps of the drain system. The maps were last
updated in 1994; however, thedrainage system had
been modified sincethen. ThelCdirected himand
his crew to search the location where the culvert
ended.

During additional rescue attempts, the Engine
Operator from Engine 9 used a self-contained
breathing apparatus (SCBA) under water intheopen
culvert onthe opposite side of thedriveway to the
bank toassst infinding thevictim.

ThelCinstructed the Engine Operator from Truck 9
to don an SCBA, and he entered the areawhere
thevictimwaslast seen. Hewastied off with arope
line, and he noted that the water was calm at the
surface; however, approximately 5 feet below the
surface, theforce of the water started to pull him
intothepipe. Hesignaed to the surfacecrew to pull
himup.

At approximately thistime, thedive team arrived.
ThelC briefed asafety diver from Rescue 11 about
the conditions. Thediver wasequipped with awet
suit and self-contained underwater breathing
apparatus (SCUBA), and wastied off around the
waist with arescuerope. Thediver entered the pool
of water by standing on thetop edge of the culvert
and noticed asmall whirlpool at the surface of the
water. Heentered the culvert by grasping theinterior
ridgesof the pipe; however, heretreated dueto the
gtrong current pulling him further into the culvert and
pulling hismask fromhisface. Thediver thenexited
thewater.
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The | C directed pumpsto be used to pump out as
much water asposs blewherethevictimwaspulled
in. He then had crews cover the culvert with
plywood to try to reduce thewater flow. Oncethe
water level wasdown approximately 6 inchesfrom
thetop of the culvert, the safety diver from Rescue
11 directed light from hisflashlight into the cul vert.
Hecould seeinto the culvert approximately 50 feet
but did not seethevictim. Crewscontinued searching
theareafor approximately 3 hours (see Photo). A
crew at the north end of the scene found a strobe
light flashing under thewater. Thecrew thennoticed
the reflective tape from the victim’s bunker coat
approximately 1 foot below thesurface of thewater.
At approximately 2245 hours, the crews called out
that they had located thevictim. Thevictimwas
removed by the police department and firefighters.
He was pronounced dead by the coroner and
transported to the city morgue.

CAUSE OFDEATH
The death certificate listed the cause of death as
apparent drowning.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Fire fighters should
ensurethat a proper scene size-up isconducted
before performing any rescue operations, and
applicable information isrelayed to the officer
in charge.*:?

Discussion: Fire fighters should conduct a
complete scene size-up and relay theinformation
totheofficer in charge. Similar to afireground
incident, size-up information is imperative to
ensureall informationisconsidered, arisk-benefit
analysisisconducted, protocolsarefollowed, and
hazards areidentified and minimized. Typically
scenesize-upistherespongbility of thefirst arriving
officer; however, firefighters should aso examine
their surroundings to identify hazards as they
approach the scene.

Recommendation #2: Fire departments should
ensure that all rescue personnel are provided
and wear appropriate personal protective
equipment (PPE) when operating at a water
incident. 2

Discussion: All fire departmentswho are subject
towater rescue should ensurethat all rescuersare
trained inwater rescue and that they don proper PPE.
This includes a water rescue helmet and an
appropriate personal flotation device (PFD). Fire
fighters should not be placed in a water rescue
Stuationwearing gandardfirefighter turnout clothing.
Turnout clothing, when saturated with water can add
acongderable amount of weight (approximately 60
pounds) to afirefightersoverall weight, making it
very difficult to swim. Since this incident, the
department hasissued PFDson every apparatusas
well as alternative reflective gear to wear during
inclement weather operations.

Recommendation #3: Fire departments
should ensure that fire fighters who could
potentially perform a water rescue aretrained
and utilize the * Reach, Throw, Row and Go”
technique.

Discussion: Intheevent that trained designated dive
rescuepersonnd arenct available, firefightersshould
be trained in the “Reach, Throw, Row and Go”

rescuetechnique. Rescuersshould attempt arescue
by extending along-handled tool (e.g., pikepole),
throwing arope or flotation devicewith an attached
ropetothevictim, or by using aboat to gain access
tothevictim. Additiondly, apike polecould beused
to determinethewater depth beforethefirefighter
walksinto unknownwaters. Asalast resort, rescuers
who areouitfitted in proper PPE (i.e., clothingand a
PFD) should attempt to svimtovictimstobring them
tosafety. Firefighterswho respond to any potential

water rescue situations should be properly trained
to perform water rescues.
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Recommendation #4: Fire departments should
develop sitesurveysfor existing water hazards.

Discussion: Sitesurveysfor water hazards should
include existing water hazards based on historical
data. Thesurvey should also includeflood maps,
and identify other Site-specific hazardsand specific
PPE needed for each site. After asite survey is
developed, al fire fighters should be trained on
potentialy dangerousareaswhich couldresultina
water rescue. Although the body of water where
thevictim drowned isnot typically thought of asa
hazardous site, the surrounding residents and the
department had known the potentia for flooding with
veay littlerainfdl. Sincethisincident, thedepartment
hasidentified all open culverts, sewers, or similar
typesof drainsand has devel oped recommendations
that are provided to variouscity fire stationsand to
thecity publicworksdivison (i.e, grates, 9gns, etc.)
tominimizethepossibility of futureincidents.

Recommendation #5: Fire departments should
ensure standard operating procedures (SOPs)
are developed and utilized when water rescues
areperformed.®

Discusson: Inadditionto other fireground operations,
standard operating procedures (SOPs) pertaining to
water rescues should be developed to standardize
practices and techniques. SOPs should outline, at a
minimum, thefollowing: mandetory appropriate PPE;
equipment or appard likely toendanger personne if
they fal intothewater or attempt arescue; upstream
safety spotters, personne saged a downsreampoints,
staging only properly trained personnel inthedanger
area, standard communications, waterway rescue
preplans, and safety consderationfor rescuers.

Recommendation #6: Fire departments should
ensure that when using self-contained
breathing apparatus (SCBASs), manufacturer’s
guidelines are followed.*

Discussion: Althoughthereisno evidencethat it
contributed to thisfatal event, Recommendation #6
isbeing provided asareminder of good safety palicy.
SCBA manufacturer’s precautions should be
followed to ensure fire fighters safety. In the
manufacturer’s operating and maintenance
instructionsit statesthat “the respirator isnot to be
used for purposes other than authorized by your
respiratory protection program. For example, this
respirator must not be used under water.” There
areanumber of reasonsfor this statement. When
an SCBA is used under water, the curved
polycarbonate lens of the facepiece with water on
onesideand air on the other can cause significant
distortion of the user’svision dueto therefraction
of the light as it passes from water to air.
Additionally, because the pressure reducer of an
SCBA isreferenced to the ambient environment,
there are passages connecting theinterior portions
of the pressure reducer to the surrounding
atmosphere. Thispressure reducer isgenerally
optimized for the passage of gas and isintended
to restrict the passage of dirt and/or liquid. With
repeated immersion, water can collect in these
passages and, without tear down of the pressure
reducer for cleaning, can promote corrosion of
the pressurereducer. Ininterviewsconducted by
NIOSH, two firefighters stated that they had used
their SCBAsunder water before the underwater
diveteam’sarrival to aid intherescue attemptsto
find thevictim. The crew that attempted rescue
withtheir SCBAshad reportedly been told by the
SCBA sales representative that the face piece
would maintain a seal when submerged under
water. The crew members then tested the face
piecesed integrity inaswimming pool. Asaresult
of their experience with theface piece maintaining
aseal under water, they believed that they could
successfully use an SCBA during an underwater
rescue attempt. NIOSH strongly advocates
following manufacturer’srecommendations that
SCBAs ot be used under water.
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Additionally, municipalities should consider the
fallowing;

Recommendation #7: Municipalities should
identify flood-related hazards and take steps to
correct them as soon as possible in order to
minimize potential for injury.

Discussion: Before this incident, the city had
recelved severa complaintsabout thelargeamount
of standing water and flooding in this area. The
drainagepipeinvolvedinthisincident wasorigindly
ingalled in 1960 and measures 60 inchesin diameter.
It was on a6-year plan to bereplaced with alarger
velocity pipe (approximately 72 - 84 inches in
diameter) and covered to prevent accidental injury
during times of flooding. Work to replacethis pipe
was expected to begin in year 2003. Since this
incident, ajunction box and atrash grate have been
ingtalled to hel p prevent futureinjuries.
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Photo courtesy of the Denver Post: View of drainage pipe where victimwas found

Page9



U. S. Department of Health and Human Services
Public Health Service

Centers for Disease Control and Prevention

National Institute for Occupational Safety and Health
4676 Columbia Parkway, MS C-13

Cincinnati, OH 45226-1998

OFFICIAL BUSINESS
Penalty for private use $300

[YIoSH

Delivering on the Nation’s promise:
Safety and health at work for all people
through research and prevention



