FACE 87-47: Worker DiesInside Filtration Tank in Michigan
INTRODUCTION

TheNational Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR)
is currently conducting the Fatal Accident Circumstances and Epidemiology (FACE) Project, whichis
focusing primarily upon sel ected el ectrical -rel ated and confined space-rel ated fataliti es. The purposeof the
FACE programistoidentify andrank factorsthat influencetherisk of fatal injuriesfor sel ected employees.

On May 12, 1987, a city worker died while checking the inside of an empty filtration tank at a sewage
treatment plant.

CONTACTS/ACTIVITIES

The Water Pollution Control Federation (WPCF) notified the Division of Safety Research (DSR) of this
fatality and requested technical assistance. Thiscase hasbeenincluded in the FACE Project. On June 15-
16,1987, aDSR researchindustrial hygienist conducted asitevisit, collectedincident data, photographed
the site, and interviewed representatives of the employer and comparison workers.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident isamunicipality with aresident population of approximately 160,000. The
victimworked at thewastewater treatment plant (inthewastewater treatment department) whichhasatotal
of 56 employees, primarily plant operators and plant mai ntenance personnel. Additionally, therearefive
|ab technicians, three plant foremen, achemist, acivil engineer, office personnel, and a plant supervisor.

New employees are given a half-day orientation concerning the operating policy of the city. Timeoff is
provided for mandatory reading of safety booklets. All employeesare given formal training in hazardous
communication, material safety data sheets/"right to know", and the use of self-contained breathing
apparatus. Continual on-the-job task training al so addressesvarious hazards encountered on aday-to-day
basis. Workplace safety is stressed as aresponsibility of each employee. A wastewater treatment plant
safety committee which consists of the plant superintendent, two union stewards (a plant maintenance
worker and a plant operator), a maintenance foreman, and the civil engineer meets monthly. Accident
reports, saf ety equi pment, safety complai ntsfromempl oyees, theimplementation of safety directivesfrom
management, etc. arediscussed at these committee meetings. Thetwo union stewardsaregiven additiona
time to evaluate employee complaints and safety concernsin the plant. No training is given on confined
spaceentry; however, plant supervisorshavenecessary testing equipment avail abletotest aconfined space
atmosphere for oxygen (O,), hydrogen sulfide (H,S), and explosive gases. The plant also has several self
contained breathing apparatus (SCBA) throughout the plant facility.

SYNOPSIS OF EVENTS

A 55year-oldwastewater treatment plant operator (thevictim) with 25 yearsof experiencewasinspecting
one of twelve open-top concrete filter tanks (used for tertiary wastewater treatment) when thisincident
occurred. Eachfilter tankis15feet widex 24 feetlongx 12 feet deepandisdivided vertically inthemiddle
by aconcrete baffle. The bottom of each tank containsafilter bed (severa feet of filter mediacomposed
of graduated sized stone, covered by approximately 12inchesof wheat-sized anthracitecoal ). Four trough-
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likeweirsspaced equally apart span thewidth of eachtank half, threefeet abovethetop of thefilter media.
A concretewalkway with steel safety railsislocated around thetop of each tank. Each tank operateswith
approximately ninefeet of wastewater and i sbackwashed threetimes per day. During thisprocess, asmall
amount of thefilter media(i.e. coal) iswashed away. In order to determinetheamount of filter medialost,
thevictim (or other plant operators, when assigned) periodically drain each tank and measure the depth of
thefilter media. To do thisemployeesarerequired tolower an aluminum ladder into thetank, positioning
thefeet of theladder insideaweir, climbintothetank with asteel tape, measurethedepth of thefilter media,
climb back out, and placethefilter tank back in operation. Thisprocessisrepeated for al thefilter tanks.
Thevictim had been assigned to inspect the depth of thefilter mediain all of thefilter tanks (atask which
he had done at |east twice before). Four days prior to the day of the accident the victim had inspected six
tanks. Theacting plant foreman (the victim's supervisor) was not aware of the victim having experienced
any ill effectsfrom these tank inspections.

OnMay 12,1987, thevictimreportedtowork at 8:00 a.m. and wasasked by theplant foremanif herequired
any assistanceinthecompletion of theremaining six tank inspections. Thevictimsaid "no" and completed
the inspection of one tank and, although there were no eye witnesses, it is presumed that he wasin the
processof climbing either into or out of asecond tank when hefell fromtheladder intotheweir. Thevictim
struck his head on aladder rung or on an edge of the welr.

Atapproximately 10:55a.m. thevictim'ssupervisor noticedthat thefilter tank beinginspected had nofilter
tank valve changes documented on the computer for several minutes. The supervisor | eft the control room
and entered the tertiary filter tank building to check on the victim. The supervisor found the victim lying
unconsciousinsideaweir at the bottom of thetank. The supervisor immediately notified office personnel
in the plant, who notified the city fire department emergency rescue squad and then summoned a
maintenance worker for help. The supervisor and the maintenance worker entered thefilter tank, but did
not attempt cardiopulmonary resuscitation (CPR). The rescue squad arrived on the scene approximately
two and ahalf minutesafter being called, entered thetank, hoisted the victim out, and began to administer
CPR. Resuscitation effortswere unsuccessful. The county medical examiner arrived onthe sceneat about
1:00 p.m. and pronounced the victim dead at the scene.

CAUSE OF DEATH

An autopsy was conducted and the cause of death listed by the medical examiner was hypertensive and
arteriosclerotic heart disease. Also, according to the medical examiner: "Advanced emphysema of the
lungs may have contributed to the death. The deceased was considerably overweight . . .", the ". . .
laceration of the left side of the head was sustained as a result of the terminal fall.", and "Yellow
discoloration of the skull may have been related to diabetes mellitus.”

RECOMMENDATIONS/DISCUSSION

Recommendation #1. Workerswho are required to enter confined spaces to perform tasks as part of
their jobresponsibilitiesshouldreceivepre-placement and periodic physical examinationstodetermine
that they are physically capable of performing these duties.

Discussion: Simply entering and exiting the filter bed placed a great deal of stress on the victim's
cardiopulmonary system. Because of pre-existing medical problems (emphysema, arteriosclerotic heart
disease, obesity, and diabetes), which were apparently unknownto the victim, hewas unableto withstand
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thisstress. Thisfatality underscorestheadvisability of pre-placement and periodic physical examinations
for any strenuous work, especially in a confined space.

Recommendation #2: Theemployer shoulddevelopawritten comprehensivesafety programthat clearly
documents proceduresfor safe entry into confined spaces.

Discussion: All employeeswhowork inor around confined spaces(wastewater treatment plant empl oyees)
should be aware of potential hazards, possible emergencies, and specific proceduresto befollowed prior
to entering a confined space. These procedures should include, but not be limited to:

1. Airquality testing to determine adequate O, level.
2. Ventilation of the space to remove air contaminants.
3. Monitoring of the space to determine a safe oxygen level is maintained.

4. Employee training in confined space entry, testing, and use of personal protective equipment
(respirators, clothing, etc.).

5. Standby person outside the confined space for communication and visual monitoring.
6. Emergency rescue procedures.

Even though there were no dangerous air contaminants in the confined space and normal oxygen levels
werefound in air samplestaken inside thefilter tank by the DSR research industrial hygienist at thetime
of the on-site eval uation, entry into confined spaces should not be attempted until atmospheric testing of
the confined space insures that the atmosphere is safe. This testing requirement applies to all confined
spaces, includingtheinsideof open-toptertiary filter tanks. Testing must bedoneby aqualified personprior
to entry. Specific recommendationsregarding safe work practicesin confined spaces can befoundin the
NIOSH Publication No. 80-106, "Working in Confined Spaces'. This publication also defines and
providesrecommendationson hot work, isolation, purging, ventilation, communi cation, entry and rescue,
training, posting, safety equipment, clothing, etc.

Recommendation #3: A trained standby person should remain outside of the confined space when a
worker entersor worksinside. The standby person should visually monitor thetasks being performed
inside and should be able to communicate with the worker (s) inside the confined space.

Discussion: A person trained in emergency rescue procedures, assigned to remain on the outside of the
confined space for communication and visual monitoring of the person inside is of utmost importance.

Recommendation #4: Employees should betrained in cardiopulmonary resuscitation (CPR).

Discussion: CPR should begin as soon as possible, minimally within 4 minutes (in accordance with
American Heart Association guidelines) in order to achieve the best results. To meet this criteria for
successful resuscitation, workers should be trained in CPR to support the victim's circulation and
ventilation until trained medical personnel arrive. While some employees had apparently received CPR
training in the past, employeeswho arrived at the scene of the accident (prior to the arrival of emergency
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medical personnel) did not begin CPR onthevictim. Retraining in CPRisnecessary, usually onanannual
basis.

Recommendation #5: The procedure used to measurethelevel of filter media present in atank should
beevaluated to determineif the procedurecould bemodified to eliminatetheneed to enter theconfined
Space.

Discussion: Prior to entry into a confined space one of the first questions that needs to be addressed is

whether entry isnecessary. Theprocedure used to measurethelevel of filter mediapresent inatank should
be evaluated to determine if it could be modified to eliminate the need for entry into the tank.
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FACE 88-14: Labor Foreman Fallsto His Death Inside Municipal Water Tank in Indiana
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On March 21, 1988, a 28-year-old male labor foreman died when he fell 50 feet inside a 700,000-gallon
municipal water tank.

CONTACTS/ACTIVITIES

Officials of the Occupational Safety and Health Program for the State of Indiana notified DSR of this
fatality and requested technical assistance. A research saf ety specialist discussed thiscasewiththe OSHA
compliance officer and on April 4 met with the employer'srepresentatives. On April 5ameetingwasheld
withmunicipal officialsandwith respondingambul ance personnel. Theincident sitewasal so photographed
on this date.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident isamultistate corporation specializing in cathodi ¢ protection systemswhich
provide aform of protection against electrolytic corrosion. Of the company's 250 employees, 16 perform
the sametype of work asthe victim. The company hasawritten safety policy which prescribesthe use of
fall protectionwherethereispotential that aworker may fall in excessof 10feet. Thispolicy asocallsfor
testing theatmosphereprior to entering any confined space, andfor theuseof alifeline, safety harness, and
appropriate respirator when working inside a confined space. The victim was employed as a tank
department foreman and served as supervisor at various siteswherework on cathodic protection systems
for water tanks was being performed.

SYNOPSIS OF EVENTS

The victim and aco-worker were assigned routine maintenance work on the cathodic protection system
withinan el evated municipal water tank. Approximately 2 monthsprior tothisincident, thetank devel oped
aleak andwasdrained. A small amount of water remainedinthetank at alevel below theriser which serves
asthetank drain. There wasice on the surface of the water.

Thecylindrical tank isapproximately 40 feet wide by 60 feet high. A ladder on one of thelegssupporting
the tank provides access from the ground to a catwalk on the tank. The catwalk circles the tank
approximately 125feet abovetheground. A second permanently mounted ladder extendsfromthecatwalk
to the top of the tank. At the top of the tank, a 2-foot-square door provides entry to the tank.



Ontheday of theincident, thevictimand hisco-worker arrived at thejobsiteat 11:00a.m. Prior toclimbing
thetank, they noticed an entry hatch on the side of thetank bowl at thelevel of the catwalk. They decided
not to usethisentry hatch becausethey weren't surethey could properly seal it at theconclusion of thework.

At approximately 12:15 p.m., the two men climbed to the top of the tank and found the entry door locked.
The men descended the tank, obtained akey from city officials, climbed again to the top of the tank, and
opened the door. They suspended arope ladder through the door to provide access to the tank floor.

The maintenance work on the cathodic protection system required that they replace afitting which was
below the level of the water in the tank. The victim used a section of garden hose to begin siphoning the
water from the bottom of the tank and routing it down thewet riser at the center of thetank bowl. Because
the water would not be removed by the end of their shift, they performed other necessary maintenance
work, planning to return the following day to finish the job.

At approximately 5: 10 p.m., the co-worker exited the tank and stopped on the catwalk to wait for his
supervisor. When the supervisor did not follow after 4 to 5 minutes, the co-worker climbed to the top of
thetank in search of him. The co-worker saw the supervisor inside the tank approximately one quarter of
theway up theladder. The supervisor stated that hewastired and that hisarmswere numb. The supervisor
then continued to climb the ladder.

The co-worker noticed that the supervisor "was climbing wrong and had afunny look on hisface." (The
supervisor wasfacing theladder, asopposed to the standard procedurefor climbing aropeladder fromthe
sidethereby producing lessswaying motion.) Theco-worker asked the supervisor if heneeded help. Upon
receiving apositive response, the co-worker descended the ladder to assist him. The co-worker managed
to grasp the supervisor'shand, however the supervisor wasunresponsiveto the co-worker'srepeated calls
tograsptheladder. Theco-worker wasunableto retain hisgrip, and the supervisor slipped fromtheladder
and fell approximately 50 feet to the bottom of the tank. The co-worker descended the ladder to aid the
victim and moved him dlightly from the facedown position near the water where he landed. He returned
to the top of the tank where he cried out for help. He got the attention of severa individuals located at a
busi ness establishment across the street who, in turn, summoned help.

Thelocal firedepartment recel ved thereport of theaccident viatelephoneat 5:15 p.m. andwereonthescene
at 5:19 p.m. Twofirefightersand an EM T from thelocal ambulance company entered thetank throughthe
manway located at the catwalk. The victim was found to be bleeding from the mouth and nose, with
noticeable deformation of hisforearm and right upper leg. No vital signswere detected. The victim was
secured to a back board and lowered to the ground. The ambulance departed the scene at 5:54 p.m. and
arrived at thelocal medical center at 6:00 p.m. wherethevictimwaspronounced dead shortly after arrival .

Neither the co-worker nor the responding rescue personnel noted any unusual odorsin the tank, nor did
they experience any symptomsindicative of possible oxygen deficiency.

CAUSE OF DEATH

TheMedical Examiner gavethe cause of death asaskull fracture and lacerations of the brain, along with
contusionsto the lungs.



RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should periodically re-evaluate company confined space work
proceduresto ensure that the following areas are addressed:

» atmospherictestingisperformed prior to entry

» safeclimbing devices are employed where needed

» safety harness and lifeline are used in all cases (for rescue as well as fall protection when
working at elevations)

* an observer outside of the confined space is available to summon help if needed.

* communication devicesare availableto ensure adeguate communications between workersin
confined spaces and those outside.

Discussion: Thecompany that empl oyed thisforeman haswritten safety proceduresthat requirethetesting
of the atmosphere of any confined space prior to entry. In addition, the procedures specify that alifeline
and safety harness are to be worn whileworking in aconfined space, and that an appropriate respirator be
wornwhenindicated by the atmospherictesting. None of these procedureswerefollowedinthiscase, nor
wasany provision madefor theuse of safe climbing devices. Inaddition no observer was present, nor was
any means provided for communication between the tower and anyone on the ground. If an oxygen
deficient atmosphere existed within the tank, it could have proved fatal to both workers.

Recommendation #2: Employersshould provide periodicrefresher trainingwhich stressesthehazards
that exist within confined spacesto all employees who work in or around confined spaces.

Discussion: Althoughthevictiminthiscasewasasupervisor who had received training in confined space
entry procedures, he el ected to forego written company safety procedures regarding atmospheric testing
and the use of safety harnessesand lifelines. Hisfailureto follow standard written procedures concerning
confined space work was an important factor in thisincident.

Recommendation #3. Company management (safety) personnel should conduct periodic worksite
evaluationsto ensurethat written procedures are being followed in the field.

Discussion: In this case a foreman apparently chose to ignore company procedures regarding work in
confined spaces. Sincesafety isaninherent function of management, workerscannot beexpectedtofol low
safety proceduresif their supervisorsdo not. Periodicinspection of worksitesby company saf ety personnel
would serveto show management'sinterestinthe safety programandreinforcewithinall workerstheneed
to follow company standard operating procedures.

Recommendation #4: An evaluation of the worksite should be performed prior to the start of all
oper ationsto determinepotential safety and health hazardsaswell asconcernswhich would affect the
efficiency of the operation.

Discussion: An evaluation of the worksite prior to the start of work would permit safety hazards to be
identified and plansfor correctiveactionto be prepared prior to employeeexposure. Intheabovecasesuch
an evaluation might have enabled theworkersto avoid theinitia climb up thetower to unlock the door at
thetop of thetank. In addition, athoughtful eval uation might have convinced the supervisor to utilizethe
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hatch at the catwal k rather than the opening at thetop of thetank. Such action may haveeliminated theneed
for the rope ladder and thus prevented the fall.

Recommendation #5: Rescue personnel entering confined spacesshould utilize appropriate protective
equipment.

Discussion: In the above case, rescue personnel entered a confined space where a victim becameill and
had fallen for unknown reasons without either checking the atmosphere first or utilizing self-contained
breathing apparatus. In similar situations rescue personnel themselves often become victims. NIOSH
investigations of 41 confined space incidents have reveal ed that 18 (31%) of the 59 victimswere woul d-
be rescuers.
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FACE 89-05: Painter Diesin a 140-Foot Fall at a Municipal Water Tower
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On September 22, 1988, a 34-year-old male painter died when he apparently inhaled vapors from paint
containingxylene, lost consciousness, andfell 140feet withinthevertical water supply pipeof amunicipal
water tower.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On December 13, 1988, a
DSR field team met with the empl oyer, the county coroner, and local emergency services personnel; and
visited and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployerinthisincidentisasmall contractor specializingin painting water towers. Thecontractor has
been in operation for 7 yearsand employs seven individuals. The company hasno formal safety program
and al training is "on the job." The victim had been employed by the company for 3 months, and had
worked as apainter for the 2 months prior to the incident.

SYNOPSIS OF EVENTS

The victim was a member of aseven-man crew involved in painting amunicipal water tower. The crew
consisted of aforeman, four paintersand two "groundmen.” Thecrew had worked on thistower for severa
daysprior to the incident.

Thetower isalarge, elevated water tank supported by seven legs. A 5-foot-diameter riser (vertical water
supply pipe) extendsfrom the center of thetank bowl to the ground approximately 145 feet below. Access
to thetop of thetank is provided by afixed |adder on one of thetank legs. A hatchway on top of the tank
provides accessto the interior, with a second fixed ladder |eading down to the tank floor. Thetop of the
riser, located inthecenter of thetank floor, isnormally covered with ametal grating; however, thisgrating
had been removed for the painting operation. Theinterior of theriser containsafixed ladder leading tothe
bottom, and a6-inch-diameter overflow pipe. A 24- by 15-inch port located 5 feet above the bottom of the
riser provides accessto theinterior of the riser from the ground.

Prior to painting theinterior of thetower, air lines(for supplied-air respirators) and paintlines(for thepaint

spray guns) had been runthrough the bottom port and up theriser to thetank bowl. A 3/8-inch steel lifeline
had beenrunfromthetop of theriser tothebottomfor useduring painting of theriser interior. A boatswain's
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chair (aseat supported by slings attached to a suspended rope to support one person in asitting position)
was suspended at the top of theriser for the painter's use while working inside the riser.

At thetimeof theincident thevictimwasworking alone, painting theinside of theriser. On previousdays,
he had applied two coats of paint to theinterior. Three other painters were working on the exterior of the
tank, and the two groundmen were handling the paint lines and air lines on the ground.

The previous afternoon the foreman had observed the victim exiting theriser in an apparently intoxicated
condition. Thevictim had not been wearing hisissued supplied-air respirator, relying instead on abandana
wornacrosshismouth and nose. Sincethe pai nt being used contai ned both xyleneand methyl ethyl ketone,
thevictim had probably becomeintoxicated by breathing vaporscontaining thesechemicals. Theforeman
reprimanded the victim for not wearing hisrespirator.

On the morning of the incident, the foreman reminded the victim that he must wear his respirator when
painting inside the tank. The victim and one co-worker entered the tank to prepare the equipment for
painting theinterior of theriser. Thevictimtold the co-worker that hewould be painting theriser fromthe
fixedladder instead of using theboatswain'schair becauseit was"easier." Oncepreparationsfor thiswork
were completed, the co-worker |eft theinterior of the tank.

The victim had been painting for approximately one-half hour when one of the groundmen, who was
located outside near theaccessport at the base of theriser, heard anoiseand observed the paint linefalling
withintheriser. Moments|ater the victim, who had fallen from theladder, landed at the base of theriser.

The groundman immediately called to his co-workersthat aman had fallen within theriser. Members of
the local fire department rescue squad who were training in a field adjacent to the tower, immediately
arrived at the scene. One paramedic, who entered the riser through the access port, examined the victim
and was unable to detect any vital signs. The victim's body was removed through the access port and
cardiopulmonary resuscitation (CPR) was begun. CPR was continued whilethevictimwastransported to
the local hospital where he was pronounced dead on arrival.

Firedepartment personnel involvedintherescueattempt reported that thevictim waswearing asaf ety belt
when they reached him inside theriser, but that the belt was not connected to thelifelinewithin theriser.
They further reported that thevictimwaswearing abandanaover hisface, and that no respirator waspresent
on the body. A police department detective along with one of the victim's co-workers entered the tank
approximately 1 1/2 hoursafter theincident occurred. Thepolicedetectivereported that vapor wasvisible
in the tank at this time. (The vapor is also visible in photographs taken by the detective.) The victim's
supplied-air respirator was found lying on the floor of the tank. Later inspection revealed that the victim
had painted the top 8 to 10 feet of theriser before falling.

Anautopsy conducted on thevictim reveal ed 0.2mg% xylenein asampleof blood takenfromthevictim's
heart.

CAUSE OF DEATH

The medical examiner's office gave the cause of death asmultiplefracturesand internal injuries. Thefall
which produced theseinjurieswas very likely adirect result of loss of consciousness dueto acute xylene
toxicity.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat all employeesunder stand hazar dsassociated with
their jobs.

Discussion: The employer in this case had provided no formal training, relying instead on on-the-job
training to prepare workersfor the tasksto which they are assigned. Although the victim had previously
been reprimanded for failureto use hisrespirator, he apparently did not understand that therespirator was
essential for his safety during thisjob and he neglected to wear it, relying instead on abandanato protect
himself fromthechemicalsinthepaint. A training program providing theemployeewith knowledgeof the
possible consequences of breathing the vaporsfrom this paint might have increased his understanding of
the potential danger involved in painting without a respirator. In addition, the victim failed to use the
boatswain'schair andto connect hissafety belttothelifelineprovidedfor fall protection. A comprehensive
safety training program which stressed the importance of using the safety equipment provided by the
employer, and which increased employee understanding of hazards and how to utilize protective
equipment might have prevented the fatal fall.

Recommendation #2: Employers should verify that safety equipment provided is used by their
employees.

Discussion: Thevictiminthiscasehad beenreprimanded the previousday for failureto usehisrespirator,
and had again been reminded to wear it the day the fatality occurred. Employers should ensure that
employees understand why they need to use their safety equipment at al times. Appropriate disciplinary
actionor additional trai ning shoul d be provided when employeescontinual ly neglect to usethi sequi pment.
Periodic spot checksto verify compliance with safety rules might have encouraged the victim to use his
equipment and might have prevented thisfatality.

Recommendation #3: Rescue considerations should be addressed by employer swhenever workersare
assigned to areaswherethe potential for fallsor entrapment exist.

Discussion: Inthis case the victim wasworking at an el evation within aconfined space. Because of this,
the potential for falling or being overcome by chemicals within the confined space existed. Despite the
hazards involved, no pre-planning for any type of rescue operation had been made. When working in
similar locations employers should devel op awritten rescue procedureto be used in the event anincident
should devel op. Thisrescue procedure should include actions to be taken by other employeesaswell as
prior notification of local fire department/rescue personnel.
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FACE 90-07: Laborer Dies After Fall From Ladder in South Carolina
SUMMARY

A masonry contractor had been contracted to construct alifecenter building acrosstheroad fromahospital
complex. A construction laborer (victim) had been instructed by hisforeman to prepare abatch of mortar
onthesecond level of anew construction project, and carry it tothethird level. The mortar was carried by
pailsfromthesecondlevel viastairstothethirdlevel. For someunknown reason, thevictim decided touse
thetop section of an aluminum extension ladder (without safety feet). He placed one end of the ladder on
the wet concrete floor, leaned the other end against awall, and started to climb. The ladder apparently
dipped on the wet floor causing him to fall approximately 12 feet. NIOSH investigators concluded that,
in order to prevent future similar occurrences, employers and employees must:

ensure that ladders are used in accordance with existing safety standards
* instruct workersthat upper sections of extension ladders should not be used as single ladders
» train employeesin theproper useof toolsand equipment needed to performtheir assigned tasks

» designate an individual as the company safety officer to visit the various jobsites, identify
potential hazards, and ensure that those hazards are eliminated.

INTRODUCTION

On September 21, 1989, a46-year-old male construction laborer fell whileclimbing aladder. Hedied on
September 24, 1989, from injuries sustained in the fall.

On October 11, 1989, the South Carolina Occupational Safety and Health Administration notified the
Division of Safety Research (DSR) of the incident and requested technical assistance.

On October 19, 1989, a DSR safety engineer conducted an investigation. The investigator visited and
photographedtheincident site, reviewed thecasewith company officia's, talked withemployeeswhowere
present at thetimeof theincident, and contacted thecounty medical examiner'sofficefor information about
theincident.

The employer is a masonry contractor who has been in business for 30 years and has 267 employees.
Although the company has written safety rules and procedures and company officials conduct regular
safety meetings, it has no company safety officer. The company places a safety flier in the weekly pay
envelopeto try to keep the employees aware of proper safety practices. Safety information is primarily
conveyedviaon-the-jobtraining. Thevictimhadworkedfor theempl oyer for about 12 monthsasalaborer
prior to thisincident.

INVESTIGATION

A masonry contractor had been contracted to construct alife center building across the road from a hospita
complex. At thetime of theincident, the victim was preparing abatch of mortar asinstructed by the foreman.
Thevictim'sduti esincluded mixingmortar andtransportingittothedesiredlocationinpails. Therest of thecrew,
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including theforeman, went uptothethirdleve of thebuilding, whichwasabout 12 feet abovethe second floor
where the victim was working. The workers used astairway to accessthe third floor work area.

Although no one saw thevictim fall, evidence at the site suggested that the victim took the top portion of
an aluminum extension ladder (without safety feet), placed one end on the wet concretefloor, and leaned
the other end against awall to reach thethird floor area. Without attempting to tie off the ladder or secure
itinany fashion, the victim began to climb theladder. The bottom of the ladder apparently dipped onthe
wet floor, causing thevictimto fall. There were no indications at the scene that the victim was carrying a
pail of mortar when hefell.

Thevictim wasdiscovered by an employee of another contractor onthesite. Thisindividual said that the
victimwasconscious, but wastal king incoherently and bleeding from hisears. By thetimetheemergency
rescue sgquad arrived 15 minutesafter thefall, thevictim had | ost consciousness. Hewastransported tothe
hospital where he died 3 days |ater.

Duringtheinterviews, theemployer could offer no reasonwhy thevictimused theladder, which belonged
toanother contractor, instead of the stairway to accessthework area. Thegeneral contractor stated that the
victim'semployer did not haveany extensionladdersat thejobsite. Therewasnoindicationthat thevictim
had used aladder inthisway prior to theincident. Theincident occurred ontheemployer'slast day of work
a thesite.

CAUSE OF DEATH
Themedical examiner'sreport listed multipletraumaticinjuriessustained fromthefall asthecauseof death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat laddersareusedin accordancewith requirements
of existing Federal safety standards.

Discussion: Occupational Safety and Health Administration (OSHA) construction standardsrequirethat
the base, or feet, of portable metal ladders be placed on asubstantial base (1926. 450(a)(6)); that they be
set up at a proper angle (1926.450 (a)(7)); and that ladders in use be tied, blocked, or otherwise secured
toprevent displacement (1926.450(a)(10). Empl oyersshould befamiliar with the Federal safety standards
that apply to their businesses, including those that relate to the tools and equipment they use.

Recommendation #2: The upper sections of extension ladders should not be used as single ladders.

Discussion: Although referring to wooden sectional ladders, 29 CFR 1910.25(d)(2)(xvii) (which isa
General Industry Standard) prohibits the use of top sections of such ladders unless equipped with safety
feet. It would be prudent to follow this requirement whether the ladder is wooden or metal. The upper
sections of extension ladders are not regularly equipped with safety feet and are not intended to be used
assingleladders. Using sectionsof extensionladdersinthismanner createspotentia hazardsthat canresult
in seriousinjuriesor death.
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Recommendation #3: Employers should train workersin the proper use of tools and equipment used
to perform their assigned tasks.

Discussion: Had thevictim been trained inthe proper use of ladders, hewould have known to usealadder
with safety feet, to placeit at asafe angle, and to securethe ladder in compliance with existing standards.
Thevictim placed aladder without saf ety feet on awet surfaceand did not secureit beforestartingto climb
the ladder. A review of safety proceduresinvolving ladders would be agood topic for atraining session
at a company safety meeting. Training sessions should be conducted and documented by company
officias.

Recommendation #4: The employer should designate an individual asthe company safety officer.
Discussion: At present the safety functionisnot overseen by oneindividual. Assigning oneindividual the
responsibility for coordinating all of the safety activity of thecompany would most likely resultinabetter
overall safety program. Thecompany safety officer should berequiredtoroutinely visitthevariousjobsites,
identify potential hazards, and ensure that those hazards are eliminated. This person should a so discuss
pertinent safety issues with the foreman on the jobsite on aregular basis.

REFERENCES

1. 29 CFR 1926.450(a)(6) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

2. 29 CFR 1926.450(a)(7) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

3. 29 CFR 1926.450(a)(10) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

4. 29 CFR 1910.25(d)(2)(xvii) Code of Federal Regulations, Washington, D.C.: U.S. Government
Printing Office, Office of the Federal Register
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FACE 93-22: Roofer Dies After Fall From Ladder--North Carolina
SUMMARY

A 56-year-old male roofer (the victim) died after falling approximately 15 feet from a ladder he was
ascending. Thevictimwaspart of afive-man crew that wasreplacing a35,000 square-foot office complex
roof, which was 27 feet above ground. The workerswere using a40-foot fiberglass extension ladder tied
off at roof level to accesstheir work area. They beganwork at 8:30 a.m. and had only toinstall theflashing
aroundtheroof perimeter to completethejob. Threeworkerswerealready ontheroof. Thevictim stopped
at thetar kettle and asked the tar kettle attendant for arag, then began to climb the ladder to theroof. The
tar kettle attendant watched the victim climb theladder approximately half-way up. The attendant turned
away from the ladder, then heard something hit the ground behind him. When he turned around, he saw
thevictim lying face up on the ground. The emergency medical service (EMS) was summoned by phone
from the office complex and one co-worker ran up the hill to thelocal hospital to summonhelp. TheEMS
arrived within 5 minutes, administered first aid, and transported the victim to the local hospital where he
was pronounced dead by the attending physician. NIOSH investigators concluded that, to prevent similar
occurrences, employers should:

» stressto all employees the importance of exercising caution when climbing ladders to their
workplace

» develop and implement a comprehensive written safety program.
INTRODUCTION

OnJune 11, 1993, a 56-year-old male roofer (the victim) died after falling approximately 15 feet from a
40-foot extensionladder. OnJune 14, 1993, official sof theNorth CarolinaOccupational Safety and Health
Administration (NCOSHA) notified the Division of Safety Research (DSR) of thisfatality, and requested
technical assistance. On August 11, 1993, a safety specialist from DSR investigated the incident and
reviewed the circumstances with a company representative, and the NCOSHA compliance officer and
supervisor assigned to the case.

Theemployer inthisincident wasaroofing contractor that employed 8 workersand had beenin operation
for 30years. Theemployer had ageneral safety program but nowritten safety procedures. All workershad
received documented training in roofing and ladder safety. The victim had worked for the company asa
roofer for 25 years. Thiswasthe first fatality the company had experienced.

INVESTIGATION

Thecompany had been contracted to replace a 35,000 square-foot, 27-foot-high built-up roof onanoffice
complex. A five-man crew wasperforming thework. Theworkershad been at thesitefor 1 week and work
had progressed to the point that the only task remaining was the installation of the flashing around the
perimeter of the roof. The day of the incident wasto be the last day at the Site.

At 8:30 am. on the morning of theincident, the foreman and two of the roofers climbed the ladder to the
roof. The 40-foot fiberglass extension ladder had a 300-pound load limit rating.
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Onhisway totheladder, thevictim passed thetar kettlewhereheaskedfor, and obtai ned fromtheattendant,
aragtousefor theday. Theattendant watched the victim climb the ladder to aheight of approximately 15
feet, then turned away to prepare thetar kettle for transport from the site. The attendant heard something
hit theground behind himand thought theworkersontheroof werethrowing wasteto theground; however,
when he turned, he saw the victim lying on his back on the gravel driveway.

Theattendant yelled to theforeman, who, with one of the co-workers, descended theladder to theground.
The co-worker went into the office complex to have someone summon the emergency medical service
(EMS). Theco-worker thenrantothehospital, which waslocated up thehill fromthe complex, to summon
help.

Theforeman began cardi opulmonary resuscitation but stopped whenherealized thevictimhad brokenribs.
TheEM Sarrivedwithin 5 minutesandtransported thevictimtothehospital wherehewaspronounced dead
by the attending physician.

Although thetar kettle attendant saw the victim ascend the ladder to approximately 15 feet above ground
level, the event was unwitnessed. It isnot known whether the victim slipped or tripped, thenfell fromthe
ladder. The steps of the ladder were clean and dry.

The medical examiner stated that there was no evidence of any physical condition that might have
contributed to the incident. Blood alcohol and toxicology reports were negative. No citations for non-
compliance with occupational safety and health standards were issued by NCOSHA for thisincident.

CAUSE OF DEATH
The medical examiner listed the cause of death as pericardial tamponade and right ventricle rupture.
RECOMMENDATIONS DISCUSSION

Recommendation #1. Employers should stressto all employees the importance of exercising caution
when climbing laddersto their workplace.

Discussion: The ladder in thisincident was clean and there was no evidence of aforeign substance that
might have been afactor intheincident. Additionally, theworkershad received training in ladder safety.
Employers should constantly stressto employeestheimportance of exercising caution when climbing or
working from ladders.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Thewritten safety program shouldinclude, but not belimitedto, ladder safety, therecognition
and avoidance of fall hazards, and address appropriate worker training in the proper selection and use of
fall protection equipment.



FACE 93-23: Painter Dies After Fall Inside 250,000 Gallon Water Tank--North Carolina
SUMMARY

A 20-year-old male painter (the victim) died after falling from an undetermined height inside a 250,000
gallon municipal water tank. The victim was part of afour-man crew painting theinterior and exterior of
thetank. Three painters, including the victim, were sandblasting and priming the exterior of thetank and
thesteel -grate catwal k around thecircumferenceof thetank. Themenwereworking fromthecatwalk, 112
feet aboveground level. The crew foreman wasinsidethetank at floor level spraying an epoxy primer on
thewalls. A worker ontheoutside of thetank would periodically climb 25 feet to thetop of thetank, using
apermanently fixed sideladder, to check on the foreman through the 24-inch top opening at the crown of
thetank. At approximately 3p.m., theforeman, wearingasupplied-air respirator hood, heard anearby noise
and turned to see the victim lying on the floor of the tank. The victim was semi-conscious and having
difficulty breathing. Theforeman called to the outsideworkersfor help. Thevictimwasfitted with abody
harnessand lowered 85 feet to the ground through the 4-foot-diameter tank riser, located at the bottom of
thetank body. Thevictim wasthen loaded by co-workersinto avan and transported to thelocal hospital.
Thevictimrecelved nofirst aid at thesite, nor wasthe EM S summoned. Thevictim arrived at the hospital
at 4:18 p.m., waslife flighted to a major trauma center at 5 p.m., and was pronounced dead at 9:13 p.m.
NIOSH investigators concluded that, to prevent similar incidents, employers should:

» develop and implement a comprehensive written confined space entry program

» develop and implement a comprehensive written safety program

» train all workersin theadministration of basicfirstaid
Additionally, property owners should:

» requirethat all contractorshaveawritten safety program specific to the work to be performed.
INTRODUCTION

On July 2, 1993, a 20-year-old male painter (the victim) died after falling from an undetermined height
insidea250,000 gallonmunicipal water tank. OnJuly 9, 1993, official sof theNorth CarolinaOccupational
Safety and Health Administration (NCOSHA) notified the Division of Safety Research (DSR) of this
fatality, and requested technical assistance. On August 11 and 12, 1993, a safety specialist from DSR
conducted an investigation of the incident and reviewed the circumstances of the incident with the
NCOSHA district supervisor and health compliance officer assigned to the case, along with employer
representatives. NCOSHA photographs of the scene following the incident were reviewed during the
investigation.

The employer was a painting contractor that had been in operation for 8 years and employed 6 workers.
Thecontractor specializedinrefinishing steel structuressuch asmunicipal water tanks. Thecontractor had
abasic confined space entry program; however, workers had not received confined space entry training
or training inthe proper use of respirators. Workersreceived training for sandblasting and painting on the
job. Thevictim had worked for the contractor for 2 months. The con- tractor had experienced no previous
fatalities.
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INVESTIGATION

The company had been contracted by alocal municipality to sandblast, prime, and paint the interior and
exterior of a250,000 gallonwater tank that served asafresh water reservoir for themunicipality. Thetank
was 140 feet high at its summit, and was encircled by a steel-grate catwalk 112 feet above ground. A 4-
foot-diameter riser extended from thetank bottom, 85 feet to theground. Theriser had a24-inch-diameter
portal located 30 inches above the ground (Figure). Both the air linesfor the supplied-air respirator hood
and thesandbl aster, and serviceropes, ran from the ground through theriser totheinterior of thetank. The
men climbed up to the interior entrance of the tank through the riser, by means of fixed steel steps.

The crew had been at the jobsite for 3 weeks. The entire interior and exterior of the tank body had been
sandblasted. Threepainters(includingthevictim) wereworking onthecatwalk, sandbl astingtheexterior surface
and applyinganepoxy primer. Thecrew foreman, equippedwithanair-linerespirator hood, wasingdethetank
gpraying theinterior walswith primer. No artificia interior lighting or additiona ventilation was used.

Approximately every 30 minutes, one of the painterswould climb afixed |adder approximately 25feet to
the top of the tank to look through the 24-inch-diameter opening and check on the foreman. At
approximately 3 p.m. the victim, without notifying the other workers, climbed to the top of the tank and
entered. The foreman, spraying the epoxy primer, heard anoise and turned to see the victim lying on the
tank floor. Theforeman went to thevictim and found him unconsciousand breathing with somedifficulty.
The foreman yelled to the other workers, who entered the tank to help assist the victim. The men placed
afull body harness on the victim, then placed him on the foreman's back. The foreman climbed down the
fixed stepsinthetank riser, assisted by thetwo other workers, who lowered thevictimwith aropeattached
to the body harness. When the foreman reached the ground, he pulled the victim through the portal at the
base of theriser. When the other workersreached theground, thevictimwasloaded into avan. Thevictim
wasgivennofirst aid at the siteand the emergency medical service (EMS) was not summoned. Thethree
mendrovethevictimtothehospital, arrivingat 4:18 p.m. At 5:00p.m., thevictimwaslifeflightedtoamajor
trauma center where he died at 9:13 p.m.

The event was unwitnessed; however, it is possible that the victim entered the tank and either slipped or
tripped and fell fromthefixed ladder insidethetank. It isalso possiblethat the victim entered the tank and
was affected by epoxy vapors, causing him to become dizzy and fall.

The Material Safety Data Sheet (MSDS) for the epoxy primer warned against inhalation of the vapors,
stating that inhal ation of vaporswould affect the brain or nervous system, causing dizziness. TheMSDS
also advised theepoxy primer beappliedinawell-ventilated areawithworkerswearingairlinerespirators.
An atmospheric testing meter was on-site; however the oxygen sensor was not functioning.

CAUSE OF DEATH

The coroner listed the cause of death as excessive pooling of blood in the brainstem. Thevictim had also
sustained fractures of the fifth and sixth cervical vertebrae.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should develop and implement a comprehensive written confined
space entry program.
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Discussion: Employersshould devel op and implement awritten confined space entry program to address
all provisionsoutlined in thefollowing NIOSH publications: Working in Confined Spaces: Criteriafor a
Recommended Standard [Pub. No. 80-106]; NIOSH Alert, Request for Assistance in Preventing
Occupational Fatalities in Confined Spaces [Pub. No. 86-110]; A Guide to Safety in Confined Spaces
[Pub. No. 87-113]; and NIOSH Guide to Respiratory Protection [Pub. No. 87-116].

A confined space entry program should contain the following:
» written confined space entry procedures
» evauation to determine whether entry is necessary
» issuance of aconfined space entry permit
» evauation of the confined space by aqualified person
» testing and monitoring the air quality in the confined space to ensure:
- oxygen level isat least 19.5 %
- flammablerangeislessthan 10% of the LFL (lower flammable limit)
- absence of toxic air contaminants
» training of workers and supervisorsin the selection and use of:
- safe entry procedures
- respiratory protection
- environmental test equipment
- lifelinesand retrieval systems
- protective clothing
» training of employeesin safe work proceduresin and around confined spaces
» training of employeesin confined space rescue procedures
» conducting regular safety meetingsto discuss confined space safety
» availability and use of proper ventilation equipment
* monitoring of the air quality while workers are in the confined space.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Thesafety program shouldinclude, but not belimitedto, therecognition and avoidanceof fall
hazards. When employeesarerequiredtowork fromel evations, employersshoul d provideappropriatefall
protection equipment and include appropriate worker training in the proper selection and use of fall
protection equi pment.

Recommendation #3: Employersshould ensurethat supervisorsandworker sareawar eof thepotential
hazards of all substanceswith which they are required to work.

Employersshould ensurethat Materia Safety Data Sheets(MSDS) areavailablefor all chemicals, paints,
solvents and other substancesthat are used, and that supervisors and workers are aware of their potential
hazards and appropriate protective measures. It is unclear whether the workers were familiar with the
hazards associated with the epoxy primer that was being sprayed inside the tank.

Recommendation #4: Employers should train all workersin the administration of basic first aid.

Discussion: All workersshould betrained intheadministration of basicfirst aid, and instructed to summonthe
Emergency Medical Service(EMS) prior tomoving aninjured personif the possibility of seriousinjury exists.
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Recommendation #5: Employers should require that all contractors have a written safety program
specific to the work to be performed.

Discussion: Although the contractor had a basic confined space entry program, the contractor was not
required to have awritten safety program or confined space entry procedures specific to the work being
performedinthewater tank. The contract |anguage shoul d address specific saf ety and health requirements
for any contractors. Additionally, worker safety and health issues should be included as one of the
evauation criteriafor selecting the appropriate contractor.

REFERENCES

National Institute for Occupational Safety and Health, Working in Confined Spaces. Criteria for a
Recommended Standard. DHHS (NIOSH) Publication No. 80-106, December 1979.

National Institute for Occupational Safety and Health Alert, Request for Assistance in Preventing
Occupational Fatalitiesin Confined Spaces. DHHS (NIOSH) Publication No. 86-110, January 1986.

National Institute for Occupational Safety and Health, A Guide to Safety in Confined Spaces. DHHS
(NIOSH) Publication No. 87-113, July 1987.

National Institutefor Occupational Safety and Health, Guideto Respiratory Protection. DHHS (NIOSH)
Publication No. 87-116, September 1987.
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FACE 94-01: Hotel Grounds Maintenance Man Dies After 16-Foot Fall From Ladder--South
Carolina

SUMMARY

A 53-year-old malehotel groundsmaintenanceman (thevictim) died after falling 16 feet fromaladder and
striking hishead on aconcrete parking ot surface. Thevictim and aco-worker weretrimming palm trees
and shrubbery located on a concreteisland in the hotel parking lot. The victim was using pruning shears
to trim the treeswhile working from a 32-foot a uminum extension ladder 16 feet above ground. The co-
worker was facing away from the victim while trimming shrubs at ground level. The co-worker heard a
thud and turned to see the victim lying on his back in the concrete parking lot. The co-worker ran to the
victim, who was not breathing, and initiated cardiopulmonary resuscitation (CPR). A worker exiting the
hotel officesaw theco-worker admini stering CPR and told management personnel intheofficeto summon
theemergency medical squad (EMS). Thevictimwastransported to thelocal hospital, then transferred to
amagjor traumacenter where hedied 4 dayslater. NIOSH investigators concluded that, to prevent ssmilar
occurrences, employers should:

» dlressto all employeesthe importance of exercising caution when working from ladders
» develop and implement a comprehensive written safety program.
INTRODUCTION

On October 23, 1993, a53-year-old hotel groundsmaintenance man (thevictim) died of injuriessustained
inal16-foot fall from an aluminum extension ladder on October 19, 1993. On October 28, 1993, officials
of the South Carolina Occupational Safety and Health Administration (SCOSHA) notified the Division
of Safety Research (DSR) of thisfatality, and requested technical assistance. On December 20, 1993, a
safety specidist from DSRinvestigated theincident and reviewed theincident withacompany representative,
and the SCOSHA compliance officer and supervisor assigned to the case.

Thevictim had been employed at aresort hotel asagrounds maintenance man and painter. The hotel had
beenin operation for 30 yearsand employed 40 workers. The employer had no written safety program or
procedures; however, training was provided on thejob. Maintenance workers were provided with saf ety
glasses and gloves. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

Thevictimand co-worker beganwork daily at 6 a.m. by hosing down and strai ghtening up theareaaround
theoutdoor swimming pool. Ontheday of theincident, after thesetaskswerecompleted, thetwomenwere
instructed to trim three 25-foot-high palmtreesand the shrubbery located on anisland in the hotel parking
lot.

At approximately 7:45am., thevictim, working from a32-foot aluminum extension ladder, begantotrim
the palmtrees (using pruning shears), whilethe co-worker remained at ground level to trim the shrubbery.

Two trees were trimmed without incident. Asthe co-worker continued trimming the shrubbery, with his
back tothevictim, heheardthevictim positioning theal uminumextensionladder against thethirdtree. The
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co-worker turnedto seethevictimclimbtothe 16-foot level, thenturned back to hiswork. Heimmediately
heard athud, then the sound of the ladder striking the parking lot. Heturned to seethevictim lying on his
back in the concrete parking lot, 10 feet from the base of the tree. The co-worker ran to the victim, who
was not breathing, and initiated cardiopulmonary resuscitation (CPR). A worker exiting the hotel office
noticed the co-worker administering CPR to the victim and told management personnel to summon the
emergency medical service (EMS). The EM S arrived within 5 minutes and transported the victim to the
local hospital. The victim was transferred to amajor trauma center where he died 4 days|ater.

CAUSE OF DEATH
The attending physician listed the cause of death as closed-head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should stressto all employees the importance of exercising caution
when working from ladders.

Discussion: Theevent wasunwitnessed but evidencesuggeststhat theladder and victimfell together away
from thetree. Theladder in thisincident was clean and there was no evidence of aforeign substance that
might have been afactor intheincident. Employersshould constantly stressto employeestheimportance
of exercising caution when climbing or working from ladders, and should ensure that employees adhere
to 29 CFR 1910.26 (¢)(3)(iv), which regulates the proper use of extension ladders. Additionally, astrap
or rope cradle could be used to fasten aladder to an uneven surface, such asthe treein thisincident.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Enforcement of this safety program should reduce and/or eliminate worker exposures to
hazardous situations. The safety program should include, but not be limited to, ladder safety, the use of
safety equipment, and the recognition and avoidance of fall hazards.

REFERENCES

29 CFR 1910.26 (c)(3)(iv) Code of Federa Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.
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FACE 94-12: Carpenter Dies After Falling 10 Feet From A Step Ladder/Porch Floor--South
Carolina

SUMMARY

A 37-year-old malecarpenter (thevictim) died after falling 10feet and striking hishead onaconcreteblock
retainingwall. Thevictim and two co-workershad been assigned clean-up work at aprivateresidencethat
was under construction. The victim wasworking out of sight of co-workerswhen the incident occurred.
Thevictim waslast observed by his co-workers standing on astep ladder affixing blocks of wood to the
ceilingraftersof acovered porch. Althoughtheincident wasunwitnessed, it can beassumedthat thevictim
either lost hisbalance and fell from the ladder, or was descending the ladder and stepped backwards of f
the ladder and off the edge of the porch. The victim struck his head on a concrete block retaining wall,
located about 6 feet bel ow the open-sided porch floor. Guardrails around the porch floor perimeter were
not present at the time of the incident. When the co-workers found the victim he was unconscious but
breathing. One co-worker ran across the ot to another residence that was under construction, and asked
the foreman to call for an ambulance. The ambulance arrived in less than 10 minutes, the victim was
stabilized and transported to thelocal hospital. Two days|ater the victim was pronounced brain dead, all
life support systems were removed and consequently he died that day. NIOSH investigators concluded
that, to prevent ssimilar occurrences, employers should:

» provide adequate guarding for open-sided floors, platforms, and runways

* review and revise, where applicable, existing safety programs

» routinely conduct scheduled and unscheduled workplace safety inspections

* encourage workersto actively participate in workplace safety.
INTRODUCTION

OnMarch 23, 1994, a37-year-old maecarpenter (thevictim) diedfrominjuriesreceivedinal10-foot fal from
astep ladder/porch floor onMarch 21, 1994. On April 21, 1994, officias of the South Carolina Occupationa
Safety and Hedlth Adminigtration (SCOSHA) notified the Division of Safety Research (DSR) of thisfatality,
and requested technical assistance. OnMay 18, 1994, aD SR safety specidist conducted aninvestigation of this
incident. The incident was reviewed with the employer, county coroner, and SCOSHA compliance officer
assigned to the case. Photographs of theincident site were taken during the investigation.

The employer was a house-framing contractor that had been in businessfor 19 years and employed five
workers, threeof whomwere carpenters. Theemployer had awritten safety program, but the programwas
incomplete regarding specific guardrail requirements. The victim had been employed for 2 days prior to
theincident; however, hehad worked for theemployer for a2-year period about 1 year previousy. Hehad
about 15 years experience as a carpenter. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

The employer had been subcontracted to do the framing work for anew residence under construction at
aprivate residential housing community. The house was a three-story wooden structure with a covered
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porch located at the second story level. The porch was located about 10 feet above ground level and a4-
foot concrete block retaining wall waslocated directly bel ow the porch. Work had been in progressfor 6
weeks, and the day of the incident was to have been the last day on thejob. The workers (the victim and
two co-workers), had been assigned clean-up work for the day.

Ontheday of theincident, theworkers started work around 7 a.m. and proceeded to different parts of the
house to clean up. The victim was last observed by his co-workers standing part way up an 8-foot-high
fiberglassstep ladder ontheporchfloor. Theladder waspositioned with theladder stepsfacing toward the
open side of the porch, about 1-foot from itsedge. Theladder was apparently being used by thevictimto
accesstheporch celling rafters. He had been using ahammer and nail sto affix pieces of wood to theporch
celling raftersin preparation for the hanging of sheetrock. Although the incident was unwitnessed, itis
assumed thevictim either lost hisbalance and fell from the ladder, or was descending the ladder, stepped
backwards off the edge of the porch, and fell and struck hishead on the concrete block retainingwall. The
porch floor was located about 6 feet above the top of the concrete block retaining wall, and guardrails
around the porch floor perimeter were not present at the time of the incident.

The co-workers found the victim unconscious but breathing about 10:30 a.m. One co-worker ran across
thelot to another residence that was under construction, and asked the foreman to call for an ambulance.
The ambulance arrived in less than 10 minutes, the victim was stabilized and transported to the local
hospital. Two dayslater thevictim was pronounced brain dead and all life support systemswereremoved.

CAUSE OF DEATH
The coroner's report listed the cause of death as subdural hemorrhage.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should provide adequate guarding for open-sided floors, platforms,
and runways.

Discussion: Thevictimwasusing astepladder positioned onthefloor of aporch about 1 foot fromitsedge.
The floor was open-sided and unguarded. Also, the porch was 10 feet above ground level; a4-foot-high
concreteblock retainingwall had been erected directly bel ow theporch areawherethevictimwasworking.
Guarding of the open-sided porch floor with astandard railing asrequired by CFR 1926.500 (d)(1)(i) was
not present. NOTE: Sincetheincident, theempl oyer hasrevisedthesafety programtorequiretheguarding
of al open-sidedfloors, platforms, and runwaysprior to thecommencement of any work being performed.

Recommendation #2: Employersshouldreviewandrevise, whereapplicable, existing safety programs.

Discussion: Although the employer had awritten safety program, there was no procedure regarding the
protecting of open-sided floors with guardrails and handrails. Safety programs should be periodically
reviewed and revised, asnecessary, to reduce and/or eliminate worker exposuresto hazardous situations.
The safety program should include, but not be limited to, protecting open-sided floors with appropriate
guardrailing and handrails, ladder safety, the use of saf ety equipment, and the recognition and avoidance
of fall hazards.
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Recommendation #3: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Scheduled and unschedul ed safety inspections should be conducted by a competent?® person
to ensure that worksites are free of hazardous conditions. Regardless of how comprehensive, a safety
program cannot be effective unlessimplemented in the workplace. Theseinspections may not guarantee
the elimination of occupational hazards, but they do demonstrate the employer's commitment to the
enforcement of the safety program and to the prevention of occupational injury.

Recommendation #4: Employer sshould encourageworkersto actively participatein wor kplace safety.

Discussion: Employersshouldencourageal | workersto actively participateinworkpl ace safety and should
ensure that all workers understand the role they play in the prevention of occupational injury. In this
instance, the victim wasworking in an areawithout sufficient guarding. Workers and co-workers should
look out for oneanother'ssafety and remind each other of theproper way to performtheir tasks. Employers
must instruct workersof their responsibility to participatein makingtheworkplacesafer. Increased worker
participation will aid in the prevention of occupational injury.

REFERENCES

29 CFR 1926.500 (d)(2)(i) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.

1Competent person: One who is capable of identifying existing and predictable hazards in the surroundings or working
conditionswhich are unsanitary, hazardous, or dangerousto employees, and who hasthe authority to take prompt corrective
mesasures to eliminate them.

63



