FACE 82-02: Fall from a Scaffold Involving a Construction Foreman
INTRODUCTION

The Nationa Institute for Occupationa Safety and Health (NIOSH) Division of Safety Research (DSR)
iscurrently conductingtheFatal Accident Circumstancesand Epidemiol ogy (FACE) Study. By scientifically
collecting data from a sample of similar fatal incidents, this study will identify and rank factors which
increasetherisk of fatal injury for selected employees.

On August 16, 1982, a 29-year-old male foreman fell from the platform of a 16' welded tubular scaffold
andlanded headfirstonthe6" concreted ab. Theforeman died approximately 24 hourslater intheintensive
care unit of alocal hospital. The attending medical examiner notified DSR on August 20, 1982.

CONTACTS/ACTIVITIES

Subsequent to receiving notification, DSR sent aresearch team, consisting of an epidemiologist, safety
researcher, civil engineer, safety engineer and safety specialist, to visit the company on August 26, 1982
andtheincident siteon August 26 and 31, 1982. Interviewswere held with the co-owner of the company,
new construction foreman and co-workers. Information obtained from these interviews pertained to
company history and processes, policiesand procedures, incident scenario, safety and training programs,
employee evaluations, injury records, and relevant work practices. Theincident sitewas surveyed inthe
presence of the witnesses who were abl e to describe the appearance of the site at the time of the incident.
Thescaffold and trussinvolved intheincident were still at the siteand were observed. During the survey,
the locations of the victim, scaffold and truss were identified and 35mm pictures were taken.

SYNOPSIS OF EVENTS

This construction company had been established for approximately 12 years and had erected numerous
commercial metal buildings. Accordingtotheco-owner,, thecompany had no prior history of occupational
fatalitiesnor disablinginjuries.

The construction activity consisted of the erection of acommercial metal building designed to be aretail
tire store. The design consisted of 35 metal trusses (each of which was approximately 60' long, 11" high
at the apex, and 300 Ibs. in weight) set 40" apart and attached to 18' sidewalls (masonry block and metal
columns) built upon a6" concrete slab. The building was approximately 60" wide and 110’ long with two
garage doors on each side with showroom windows and a main entrance door at the front.

Atthetimeof theincident, thed abwiththeblock and metal sidewall framing (without exterior panels) were
complete and (31 of 35) of the 35 trusses had been set and secured in place. The erected trusses had been
raised with either ahydraulic, telescoping boom crane or a backhoe with extension attachment. WWooden
spacers constructed from 2 x 4'swere used to align thetrussat aproper distancefrom apreviously placed
trussand to minimizeitslateral movement until secured. Thetrusseswere secured to the sidewallsby two
metal screwsat each end and to the proximal trusses by two metal roof purlingswhich would be attached
to the truss by screws.

Theworkingforeman (thevictim) and threeother empl oyeeswereinvolvedintheactivity of raising, setting
and securing the metal trusses on the afternoon of August 16, 1982. There were four trusses left to be
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installed, and the workers hoped to finish those that afternoon. The victim and another employeewereon
the16' scaffold's8 x 4' platformwhich did not have guardrails. The other employeewasusing a6' wooden
stepladder to reach and remove the hoist chain attached to the truss which had just been raised into place
andalignedwithawooden spacer. Intheprocessof removingthechain, thetrussbegantorotateonitsbase,
in adownward direction. The foreman and other employee grabbed the trussin an attempt to prevent its
movement and subsequent damage. The foreman and other employee were not ableto maintain thetruss.
The other employee had to et go whilethe victim continued to hold on. Thetrussthen continued to rotate
onitsendsdownward and knocked over thescaffold andladder. Itisnot clear whether thevictimfell before
or after thetrusshit the scaffold. The other employeewas ableto hold onto apreviously secured trussand
this prevented him from falling.

A resident of anearby home was atrained EMT and was able to provide quick emergency care for the
victim. Thiscareconsisted of fittingthevictimwithacervical collar and keepinghimwarm. Anambulance
arrived approximately 40 minutesafter theincident occurred and transported thevictimtoanearby hospital .

MEDICAL FINDINGS

Whileinthehospital, neurosurgery wasattemptedtorelievecerebral pressurecaused by amassivesubdural
hematoma. Thedamagewasirreversibleandthevictimdied approximately 24 hoursafter being admitted.
Toxicologic tests of blood for acohol and urine for basic neutral and narcotic drugs were all negative.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

Severa factors contributed to thisfatal incident. The truss involved in the incident apparently began to
move dueto the slippage or shearing of thewood spacer. Spacersobserved at theincident site were open-
ended and cracked. These conditions diminish their ability to adequately hold an unsecured truss. When
the truss began to fall, the victim not only grabbed it but also apparently refused to let go in apparent
disregard for hisown safety. Also, although less contributory since the entire scaffold was knocked over,
the victim and other employees were working from a platform which had no guardrails.

Itisrecommended that future effortsbe madeto utilizeamore suitabletype of temporary spacer. A spacer
madeof metal andwith claspstofastenitinplacewouldbelesslikely tobedis odged. Safety training should
stressthat workersshoul d not grab ontolargeobjectsin motion. Futureeffortsshoul d stresstheimportance
of and strictly enforce the proper use of guardrails around scaffold platforms.

The courtesy and cooperation of the company officials and employees are gratefully acknowledged.
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FACE 88-27: Dry Wall Finisher Diesin Fall from Ladder on Scaffold
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 June 23, 1988, a 55-year-old male dry wall finisher was fatally injured when he fell 22 feet from a
portable wooden stepladder that was on top of a 17-foot-high mobile scaffold.

CONTACTS/ACTIVITIES

OnJdune27,1988, astate Occupational Safety and Health official notified DSR of thisfatality and requested
technical assistance. OnJuly 12, 1988, NIOSH met with acompany representative, discussed theincident
with the OSHA compliance officer, photographed the site, interviewed a co-worker who witnessed the
incident, and obtained areport from the local fire department's emergency medical service (EMS) rescue
sguad that responded.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwasadry wall finisher working for ageneral contracting construction company. Thecompany
hasbeenin businessfor approximately 4 yearsand currently employs 90 employees, including 4 dry wall
finishers. The company uses written safety rules and procedures and provides on-the-job training to
employees. The construction jobsite superintendent is responsible for administering the safety program
whichincludes conducting weekly jobsite safety meetingswith all the employees. Thevictim had amost
4 years experienceasadry wall finisher. He had never received areprimand for violating safety rulesor
procedures.

SYNOPSIS OF EVENTS

Theconstructioncompany had been contracted to buildamultilevel brick high school. Constructionstarted
in October 1986, with compl etion scheduled for September 1988. At the time of the incident, most of the
exterior work had been completed and the interior finishing work wasin progress.

On June 23, 1988, two dry wall finishers were putting filler compound over the heads of the screws that
secured sheetrock panel stotheinterior walls. They wereworkinginthesameroomfrom separatescaffol ds.
Thescaffoldsweremobilemetal scaffolds, 17 feet high, 7 feetlong, and 5 feet wide, which were equipped
with 8-inch rubber tireswith locking casters. The victim's work platform was made up of two 2-inch by
10-inch, 7-foot-long wooden boards and one 2-foot-wide by 7-foot-long standard aluminum plank
mounted acrossthetoprailing of thescaffold. Additionally, thevictim placed an 8-foot wooden stepl adder
on top of the work platform to reach the upper sections of the wall, which was 25 feet high.
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Prior totheincident aco-worker told thevictimthat the casterson the scaffold werenot locked. Thevictim
replied, "1 want them that way." Thevictim positioned the stepladder on the scaffold platform and |eaned
thetop of theladder against thewall. When the victim climbed theladder, theforce exerted at theladder's
foot caused the scaffold to roll. The victim fell headfirst onto a concrete floor 22 feet below.

The construction superintendent, who wasin an adjacent room, heard adisturbance and ranto theincident
site. Heimmediately called thelocal EM S squad using atwo-way walky-talky. An ambulance arrived 4
minuteslater, and EM S personnel provided advanced life support. The victim was transported to alocal
hospital where he was pronounced dead on arrival.

CAUSE OF DEATH
The coroner reported the cause of death as traumatic injuriesto the head and chest.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldensurethat all employeesrequiredtowork from elevated work
platforms understand the potential danger of a fall, and the proper methods of erecting, placing,
securing, and using scaffolds and ladders.

Discussion: Occupational Safety and Health Administration (OSHA) Safety and Health Standard 29 CFR
1926.451(e)(8) statesthat, " Scaffol dsin useby any personsshall rest uponasuitablefootingand shall stand
plumb, also the casters or wheels be locked to prevent any movement." The employer should ensurethat
all employees understand the danger of working on scaffolding; this includes the necessity of locking
casters or wheels. Employers should also instruct al employeesto report al unsafe working conditions
(e.g., theunlocked castersobserved by theco-worker) tothesupervisor. If thevictimhad |l ocked thecasters
or the co-worker had reported this unsafe working condition, thisfatality may have been prevented.

Recommendation #2: Employersshouldensurethat appropriateguardrailsandtoeboardsareinstalled
on mobile scaffolding used for work at levels exceeding 10 feet above the ground or floor.

Discussion: OSHA Safety and Health Standard 29 CFR 1926.451(a)(4) requires that guardrails and
toeboardsbeinstalled on all open sidesand endsof platformsmorethan 10 feet abovetheground or floor.
Thework platform of the mobile scaffolding was 17 feet above the floor, and al four sides surrounding
the platform were open. The employer should have equipped the mobile scaffolding with guardrailsand
toeboards before the platform was used.

Recommendation #3: Employers should ensurethat mobile scaffolding platformsaretightly planked.

Discussion: OSHA Safety and Health Standard 29 CFR 1926.451(e)(4) requires that mobile scaffolding
platformsbetightly planked for thefull width of the scaffold. In addition to the hazard created by |eaning
an 8-foot wooden stepladder against thewall, the platformwasonly partially planked, creating an opening
approximately 17 inches wide by 7 feet long. The employer should regularly inspect to ensure that all
scaffolding meets the requirements established by the OSHA Safety and Health Standards (e.g., locked
casters, installed guardrails, and tightly planked platforms, etc.).
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Recommendation #4: I n the event an employeeisinjured on thejob, the employer should review, and
reviseif necessary, thesafety rulesand procedures, inspect theworksitefor unsafeworking conditions,
and initiate actions to ensure safe working conditions before work activities continue.

Discussion: Thisfal isone of four falls experienced by employees of the contractor or sub-contractor at
thisspecificjobsite (initiated October, 1986). Although the previousthreefallsdid not result in death, the
workers involved received severe injuries including fractures and lacerations. One of these workersis
permanently paralyzed as a result of afall. It is evident that safety conditions are poor at this specific
worksite; the employer should initiate immediate action to correct these unsafe working conditions.
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FACE 88-29: Painter Fallsto his Death from a Scaffold
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 theseevaluationsisto
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 24, 1988, a 30-year-old male painter died and a co-worker was injured when they fell from a
scaffold to the street and sidewalk 52 feet below.

CONTACTS/ACTIVITIES

State officialsof the Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. On July 28, 1988, a DSR research industrial hygienist conducted a site visit,
photographed theincident site, and met withrepresentativesof variouscompaniesandlocal policeandfire
departments who were involved in the incident.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isasmall painting and decorating contractor which employssix workers. The company has
no safety program, no safety training, and does not conduct safety meetings with employees. Most of the
work thecompany doesiscommercial painting and decorating. Thevictim had worked asapainter for the
company intermittently for the past 10 years.

SYNOPSIS OF EVENTS

The employer had been contracted to paint the outside trim on aseven-story office building. Thevictim
and a co-worker were painting from a 12-foot-long scaffold which was 52 feet above the sidewalk. The
employer had provided safety belts and lanyards, but did not require the workersto use them. Also, the
workers had been offered a bonus to complete the job before a time deadline. These factors may have
influenced their decision not to usefall protection equipment.

Thescaffoldwassuspended by two 5/8-inch-diameter steel cablesthat wereattached withlargesteel hooks
toaledgenear thetop of thebuilding. The cablesran vertically to ahand-operated hoist winchoneachend
of the scaffold that allowed workers to raise or lower the scaffold to the desired height. The suspension
cables abovethe scaffold lay acrossahorizontal metal gutter that was attached to the side of the building.
The dlack portion of each cable dangled free under the ends of the scaffold.

OnMarch 24,1988 (16 daysafter thejob began), thevictimand co-worker werewithinaday of completing
thejob. They werepainting at alevel approximately 20feet aboveand 4 feet horizontally fromautility pole
that held a 3-phase, 7200-volt power line. One of the cables dangling under the scaffold waslessthan a
foot from the power line nearest the building.
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Atthetimeof theincident thewind wasblowing at 15to 20 milesper hour. Asthevictimattemptedto crank
the hoist, the dangling cabl e nearest the power line contacted the energized wire nearest the building. The
scaffold's two suspension cables grounded out and burned in half where they crossed against the metal
gutter, causing thescaffold tofall. The scaffold struck thetop of theuutility pole, breaking off thecrossarm
and power lines. The victim and co-worker were thrown from the scaffold. The victim landed on the
sidewalk below. The co-worker landed on abank sign, breaking off the bracketswhereit was attached to
thesideof thebuilding. Hethenjumped theremaining vertical distance (approximately 10feet) tothestreet
below. The scaffold remained acrossthetop of the utility pole with the downed power linesin the street.

Thelocal emergency rescue squad wasimmediately summoned and arrived at the scenein 2 minutes. The
victimand co-worker weretreated at thesceneand enroutetothehospital. Thevictimwaspronounced dead
at the hospital 1 hour and 44 minutes after the incident occurred. The co-worker survived with multiple
fractures.

CAUSE OF DEATH

Themedical examiner reported that death resulted from multipletraumaticinjuriesto the head, chest, and
abdomen resulting from thefall.

RECOMMENDATIONS/DISCUSSION

Recommendation# 1. Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Theuseof asafety belt/lanyard combinationisrequired by 29 CFR 1926.104. Useof thesafety
belt or body harness/lanyard with arope grab deviceisappropriate for personsworking from scaffoldsat
varying heights. Properly used, thistypeof fal| protectionwould haveprevented theworkersinthisincident
fromfaling.

Recommendation #2: Toensureproper protection when workingnear electrical power lines, employers
shouldrequestthat theelectrical utility company de-energizethelinesor cover themwithinsulatingline
hoses or blankets.

Discussion: Energized power linesin proximity to awork area are hazardous and extra caution must be
used when working near these power lines. A safe distance between power lines and scaffolds, ladders,
or tools should be maintained at all times; at least one state requires that a 6-foot minimum clearance be
maintained. Thepower lineinthisinstancewasonly 4feet fromthes deof thebuilding. Duetothescaffold
location, one of the dangling scaffold cableswaslessthan 1 foot from the power line. Inthissituation, the
power lines should have been de-energized or covered with insul ating hoses or blankets beforework was
begun.

Recommendation #3: The employer should devel op and implement a safety program designed to help
workers recognize and avoid hazards.

Discussion: The dangers associated with working from scaffolds in the proximity of power lines are
obvious. OSHA Standard 1926.21(b)(2) states that "the employer shall instruct each employee in the
recognition and avoi dance of unsafe conditionsand theregul ations applicableto hiswork environment to
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control or eliminate any hazards or other exposuretoillnessor injury. " The company inthisincident did
not provide any training in safe work procedures and did not have written safety rules. Even thoughitis
asmall company, the employer should evaluate the tasks performed by workers and identify all potential
hazards. A safety program addressing these hazards should be developed and implemented on the job.

Recommendation #4: Employersshouldperformjobhazardanalysestoidentifythehazardsencountered
by their employees, and develop measuresfor controlling each hazard.

Discussion: A job hazard analysisisonemethod of identifying the hazardsassociated with aspecifictask.
Thejobhazardanalysis, throughitsbreakdown of ajobinto specific steps, thehazardsassociated witheach
step, and the measures planned to control the hazards, providesanideal meansto relay thisinformation to
employees. For example, a thorough inspection by the employer would have disclosed the hazard
associated with working at this elevation with equipment in such close proximity to apower line. Noting
this, injury prevention measures (Recommendations #1 and #2) could have been taken. Failure to
adequately identify and control these hazardsincreasesthe risk of injury to employees.

Recommendation #5: Employers should use the job hazard analysis when training employees on the
hazards associated with specific jobs and on the countermeasuresto control these hazards.

Discussion: Genera training on company safety procedures should be supplemented by training on

specific hazards associated with specific jobs. Such training can make employees aware of the hazardsto
which they are exposed. At the same time, countermeasures can be explained.
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FACE 89-07: Foreman and Painter Diein 48-Foot Fall When Scaffold Collapses
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.

OnNovember 15, 1988, a53-year-old maleforeman and a28-year-old mal e painter died whenthescaffold
from which they were working collapsed, causing them to fall 48 feet to the ground below.

CONTACTS/ACTIVITIES

State officialsof the Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. On December 15, 1988, aD SR researchindustrial hygienist met withthestate OSHA
official who investigated the incident and representatives of various companiesand local policeand fire
departments that were involved in the incident, and photographed the site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isapainting company with 50 employees. The company consistsof apainting divisonwith 29
paintersandasmal constructiondivision. Most of thecompany busi nessinvolvespainting buildingsand other
outdoor structures. Thecompany'sHazard Communi cation Program cong stsof abrief verbal orientationtonew
employees concerning the potential hazards of various chemicas contained in paint. The company aso has
Materid Safety DataSheets(MSDS) available. However, the company hasnowritten safety program, and did
not have any safety meetingsor training specifically addressing fall prevention or fal protection.

Theforemaninvolvedinthisincident had atotal of 20 yearsof experienceasapainter, including 15 yearswith
the company asapainter foreman. The other painter had 2 years of experience with the company asapainter.

It should be noted that two painters with the same company died in separate, previous work-related
incidents. In 1987, a painter fell to his death from an aeria bucket, and in 1972, apainter suspendedina
boatswain's chair camein contact with a power line and was el ectrocuted.

SYNOPSIS OF EVENTS

The company was hired to paint the outside of several tanksat apetrochemical storage plant. The storage
tanksare 48 feet high and 56 feet in diameter. Stairsthat wind around the tanks provide accessto the top.
Thetop of thetanksaresmooth and haveadight downward sl opethat extendsfromthecenter totheoutside
edge.

Thetwo workersbegan painting the tanksfrom the bucket compartment of an aerial bucket truck without
wearing any typeof fall protection equipment. The paintersused this painting method for several daysand
had completed one tank and were nearing completion of a second tank. However, gaining access to the
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unpainted side of the tank by using the bucket truck was not possi ble because other tanks were too close
and some above-ground piping was in the way. Therefore, the foreman decided to finish painting the
second tank using a two-point suspension scaffold.

The two workers arrived at the site in the morning on November 15, 1988 and set up the scaffold. The
scaffold consisted of aworker platform of tubular steel, measuring 2 feet wide by 17 feet long, with two
outside guardrails 24 inches and 48 inches above the platform. The platform was suspended by two wire
suspension cables, each of which was 5/16th of aninchin diameter. The cableshung vertically from two
tubular steel outriggers placed on top of the tank with the outboard ends extending 24 inches beyond the
edgeof thetank. Thecablesranthrough an el ectrically-operated hoi st on each end of the scaffol d platform.
Thisallowed the workersto raise or lower the scaffold platform to the desired height.

Although there were no eyewitnesses of the incident, physical and circumstantial evidence suggeststhe
following:

1. Thescaffoldoutriggershad beeninstalled ontop of thetank with only 200 poundsof counterweight.
Thereweretwo 50-pound steel barson each of thetwo outriggers. The outriggershad been set up
tokeepthesuspension cablesat ahorizontal distanceof 24inchesfromthes deof thetank. Inorder
tomaintainthishorizonta distance, the scaffold manufacturer required aminimum of 600 pounds
of counterweight for this type of scaffold (300 pounds on each outrigger) to counterbalance the
work load.

2. Theoutriggerswere not tied off to prevent them from slipping.

3. Oneend of alifeline had been tied to alarge vent pipe on the top center of the tank and the other
end looped around the side of the scaffold guardrail.

4. Two buckets, each containing approximately 4 gallons of paint, were placed on the scaffold
platform.

5. Thetwoworkersclimbed ontothescaffold platform, raised thescaffold platformall theway tothe
top, got off on top of the tank, climbed down the tank stairs, and went to lunch.

6. Presumably, sometimeduring the afternoon whiletheworkerswere on the scaffold platform, the
outriggersdid off the top edge of the tank and the entire scaffold a ong with the two workersfell
approximately 48 feet to a hard-packed gravel surface below.

Thetwoworkerswerenot discovereduntil 4:56 p.m. At that timeatruck driver at the petrochemical storage
plant wason hisway tolock up the plant premiseswhen he noticed the bodiesand scaffold wreckage. The
truck driverimmediately notified thelocal firedepartment emergency medical service. Paramedicsarrived
at the scenein approximately 5 minutesand upon examining thevictims, could not detect any signsof life.
The county coroner subsequently arrived and pronounced the two workers dead at the scene.

CAUSE OF DEATH

The medical examiner reported the cause of death for both workers as multiple blunt force trauma.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldensurethat all employeesrequiredtowork from elevated work
platforms understand the potential danger of a fall, and the proper methods of erecting, placing,
securing, and using scaffolds.

Discussion: occupational Safety and Health Administration (OSHA) Safety and Health Standard 29 CFR
1926.451(g)(3) requiresthat the outriggers of thistype of scaffold be securely anchored and that properly
designed scaffolds, "... shall be constructed and erected in accordance with such design.” For thistype of
scaffold and the way it was being used, the scaffold manufacturer recommends: (1) a minimum of 600
pounds of counterweight on theinboard end of the outrigger beams (300 pounds on each outrigger), and
(2) that the outriggers a so be securely tied back.

Thefact that theworkersonly used 200 pounds of counterweight (100 pounds on each side) and that they
did not tie back the outriggersindicatesthey did not fully understand the proper methods of erecting and
securing thistype of scaffold. The employer should ensure that all employees understand the danger of
working on scaffolding. This includes the necessity of properly securing scaffold suspension points.
Properly set up, the type of scaffold and anchoring system used in thisincident would not have fallen.

Recommendation #2: Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Although asafety linehad beentied to thetop of thetank and theworkershad saf ety beltswith
rope-grab devicesat the site (and possibly on the scaffold) during theincident, they were not being worn
by theworkers. Theuseof asafety belt/lanyard combinationisrequired by 29 CFR 1926.451(i)(8) for use
on two-point suspension scaffolds. The use of the safety belt or body harness/lanyard with arope grab
deviceisappropriatefor personsworking fromscaffoldsat varying heights. Properly used, thistypeof fall
protection would have prevented the workersin thisincident from falling even when the scaffolding fell.

Recommendation #3: Scaffolds should beerected under the supervision of personswho are competent
in the use of scaffolds.

Discussion: OSHA Standard 1926.451(a))(3) states: "No scaffold shall be erected, moved, dismantled, or
altered except under the supervision of competent persons. " Thefact that theworkersin thisincident did
not set up the scaffold according to the manufacturer's specifications points out that the workers did not
understand the correct way to erect the scaffold under those circumstances. The scaffold erection should
have been supervised by aworker experienced in erecting thistype of scaffold.

Recommendation #4: When workers are assigned hazardous tasks, or must work at hazardous
workstations (such aselevated scaffolds), a standby person should be assigned to continually observe,
giveassistance, andensuretimelyresponsein theevent of an emergency. Additionally, closesupervisory
contact should be maintained periodically throughout the duration of the work.

Discussion: Ontheday of thefatal incident, the two victims apparently worked alone, unobserved. They
were not discovered until 4:56 p.m. when atruck driver was locking up the plant. No one was assigned
toobservethework fromtheground; additionally, theworkerswereapparently unsupervisedfromthetime
they installed the scaffold until the scaffold collapsed and they fell to theground. Had the scaffold col lapse

74



and resultant fall been observed by someone standing by on the ground, hel p might have been summoned
andemergency medical careadministered promptly tothevictimsimprovingtheir chancesof survivingthe
traumatic injuries they received. In any workplace situation which involves the potential for traumatic
injury, a"buddy system" and close, periodic supervision are essential to protect the lives of exposed
workers.

Recommendation #5: Thedesigners'ownersof tanksof thistype should design andinstall appropriate
tank anchorage points for maintenance purposes.

Discussion: Permanent structures of thistype are known to require extensive maintenance when they are
designed. Itisessential that designers/ownersof thesefacilitiesincorporateanchoragepointsontank roofs
towhichworkerscan adequately securescaffol dsandlifelines. Omission of designed anchor pointscauses
workersto improvise anchors or not use them at all. Thisincreasesthe possibility that a scaffold will be
erected incorrectly. If scaffold anchor points had been available on thetank involved in thisincident, the
scaffold may not have been incorrectly erected, resulting in its failure. Also, if anchor points had been
available,it'slikely that theworkersinthissituation may have beentied off, thuspreventingtheir fall when
thescaffoldfell.

Recommendation #6: All employersshould devel op and implement a safety program designed to help
workers recognize, understand, and control hazards.

Discussion: Company management must ensure that employees are trained to recognize and avoid
hazardous work conditions and that the work environment is safe. Employers should develop and
implement a safety program to protect workers as required by OSHA Standard 1926.20. Additionally,
OSHA Standard 1926.21(b)(2) requires employersto "...instruct each employee in the recognition and
avoidance of unsafe conditions and the regulations applicable to his work environment to control or
eliminateany hazardsor other exposuretoillnessor injury."” Thecompany had no formal safety program,
and there were no standard operating procedures for any of the tasks performed. Even after having two
previous worker fatalities, the employer failed to provide written safety rules and training in safe work
procedures. Although arelatively small company, the employer should immediately evaluate the tasks
performed by workers, identify al potential hazards, and then develop and implement a safety program
addressing these hazards. Prior to starting any job, the employer should conduct ajobsite survey, identify
al hazards, and implement appropriate control measures.
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FACE 89-21: Cement Finisher Dies After 160-Foot Fall from Scaffold
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 reports an 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.

OnDecember 19, 1988, a27-year-old male cement finisher wasdismantling suspended scaffoldinginside
a 172-foot-high circular concrete silo when he lost his balance and fell from the scaffolding. His safety
lanyard broke and he fell 160 feet to the concrete floor of the silo.

CONTACTS/ACTIVITIES

Stateofficial snotified DSR of thisfatality and requestedtechni cal assistance. On February 13,1989,aDSR
research team conducted a site visit, interviewed company representatives, photographed the site of the
incident, and discussed the incident with the OSHA compliance officer and state medical examiner
personndl.

OVERVIEW OF THE EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 3 years by a construction company that specializes in dip form
construction. The company had 28 workers on site. Concrete forms of different dimensions are erected,
set into place and then concreteis pumped into the forms. The company has been in operation since 1928
and employs a corporate safety director. The job superintendent is responsible for safety at the jobsite.
Safety meetings are conducted each Monday morning prior to the start of work. Each employeeisissued
acompany safety manual upon hire and training is provided on the job.

SYNOPSIS OF EVENTS

The company had been contracted to construct aholding facility for cement. Thisincluded constructing
threeinterconnected concretesilosandinstalling equipmentinsidethesesilos. Thesiloswere172feet high
and 40 feet in diameter, with 10-inch-thick walls. The project began in October 1988, and by the day of
theincident the silos had been constructed and theinterior walls had been finished on two of thesilos. On
theday of theincident the victim and aco-worker were completing theinterior finish of thethird silo. The
two menwereworking at aheight of 160 feet from asuspended scaffold. The scaffold, which was shaped
tofit the curvature of theinterior wall of the tank, was erected around half theinside diameter of the tank
and was suspended from ropesanchored at thetop of thesilo. Asthemen finished theinside surface of one
half of thetank, they disassembl ed the scaff ol d from each end toward the center whereadoor would provide
accesstotheoutsideof thesilo. Thescaffol ding, droppedtothefloor piece-by-pieceasit wasdisassembled,
wasthen erected around the other half of thetank. Theinterior wallsof all three siloswerefinished using
these procedures.
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At the time of the incident the men had completed the interior finish of the third silo and had begun to
disassembl e the scaffolding. Each man was using a nylon rope lanyard attached to a chain on ascaffold
bracket. Thebracketswere spaced 6 feet apart. Aseach man reached apoint inthe operation wherehewas
ready to drop a bracket to the ground, he hooked his lanyard to the chain on the next bracket.

At somepoint thevictim lost hisbalance and fell off the end of the scaffolding. The co-worker stated that
he saw the victim fall and jerk upwards as the lanyard caught him. Asthe victim'sweight dropped back
onthelanyard, it snapped, causing himtofall 160 feet to the concrete floor below. The emergency rescue
squad was summoned immediately by the company secretary. Employer representatives stated that it was
approximately 30 minutes before the rescue squad arrived at the scene. The victim was pronounced dead
at the scene.

When the lanyard was inspected, burn damage was discovered in several places, including the point at
which it had snapped. This damage probably occurred during welding or burning operations from a
previousjob.

CAUSE OF DEATH

Although the medical examiner had not completed hisreport at thetime of thisinvestigation, the cause of
death is presumed to have been multiple traumatic injuries.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall-arresting devicesshould beperiodicallyinspected for damagebyaqualified
person, and faulty equipment should be immediately removed from service. Additionally, employees
required to wear fall protection should inspect their own equipment before the start of each jab.

Discussion: Inthisinstance, fall-arresting equipment wasnot individually assigned, but wasobtained from
acommon pool. It was possible that aworker would not use the same piece of equipment on adaily basis.
For this reason, fall protection equipment should be periodically inspected by a qualified person to
determineif itisinsuitableconditionto beused by workers. Additionally, employersshouldtrainworkers
ininspectiontechnigquesthat would allow themto identify faulty equi pment. Workersshouldinspect their
equipment before the start of work each day. Faulty equipment should be immediately removed from
serviceto ensureworker safety. A properly trained worker would haveidentified the faulty lanyard upon
inspection. Had the faulty lanyard been removed from service, and an undamaged one used instead, this
fatality might have been prevented.

Recommendation #2: Personal protectiveequipment should beabletowithstandtheharshest conditions
to which it may be subjected on any given job.

Discussion: Thenylonlanyardinvolvedinthisincident recei ved burn damage, probably whilebeing used
inthevicinity of welding or cutting operations. Many materials, including nylon, can be easily damaged
in the presence of extreme heat. For this reason, nylon lanyards should not be used where they might be
exposed to conditionsthat couldincludeextremeheat; rather, steel mesh or wirecorelanyardswould have
been more suitable. Personal protective equipment should be evaluated before being used on any job to
ensurethat it canwithstandtheharshest conditionstowhichit may besubjected without sustai ning damage
that would jeopardize the safety of aworker.
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Recommendation #3: OSHA requires that workers working from float or ship scaffolds (scaffolds
suspended from overhead supports) be protected by an approved safety lifebelt, lanyard, and lifeline
secured above the point of operation to an anchor point or structural member.

Discussion: According to 29 CFR 1926.451 (w)(6), workersworking from float or ship scaffoldsshall be
protected by asafety lifebelt and lanyard hookedto alifelinewhichissecured abovethepoint of operation.
Inthisinstance, nolifelinewasused and thelanyard washooked directly tothescaffold. Eventherequired
fall protection, however, would not have prevented thisincident becauseadamaged lanyard wasused. For
thisreason, thefeasibility of aredundant fall-arresting system should beeval uated. For example, if alifeline
and alanyard, each anchored at different points on the structure, were both hooked to the safety lifebelt or
body harness, two points of suspension would exist. In such aredundant system, if alanyard broke (asin
thisinstance), thelifelinewould still support the worker. If aredundant fall-arresting system had beenin
effect, thisincident might have been prevented.
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FACE 89-29: Caulking Mechanic Diesin Fall when Scaffold Fails
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 theseevaluationsisto
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 15, 1989, a 33-year-old male caulking mechanic died when the scaffold upon which he was
working failed, causing him to fall 60 feet to the ground.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On April 18, 1989, aDSR
safety specialist and safety engineer discussed this case with state officias and emergency services
personnel. The incident was reviewed with company officials and the incident site was visited and
photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The employer is a caulking contractor with 13 employees, including seven caulking mechanics. The
company has been in existence for 52 years. The victim had been employed by the company for the past
16 years, working the last 12 years as a caulking mechanic. The company has no formal safety program.
Employee safety training in recognition, identification and control of job hazardsis provided through on-
the-job training. The victim was serving as the foreman of atwo-person crew at the time of theincident.

SYNOPSIS OF EVENTS

Onthemorning of theincident, the victim and one co-worker completed a2-hour caulking job, then went
tothesite of anewly constructed 7-story building to continue acaulking job they had started several days
earlier. Thefrontandrear building exterior utilized acombination of precast concretepanel sand plateglass,
while the sideswere entirely of plate glass. They were caulking the precast concrete panels which were
architecturally arranged from ground level to the sixth floor.

The caulking contractor provided apersonnel lift on site; however, it did not reach above thefifth floor.
In order to caulk the precast concrete panels at the sixth-floor level, the workmen would have to use a
suspended scaffold.

Thevictimand co-worker arrived onthesiteat approximately 9:30a.m. A window washing contractor was
onsiteand had aready rigged apowered 2-point suspended scaffold on the building. Thescaffolding was
located so that the caulking crew could caulk part of the sixth-floor level. Thevictim and awindow washer
decidedthat they woul d sharethe suspended scaffold whil ethetwo remaining co-workers, onecaulker and
one window washer, would share the personndl lift. With this arrangement, the caulking contractor's
employees would not have to rig the scaffold they had brought to the jobsite.
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Thevictim and thewindow washer began their work from the scaffold at the six-floor level . Although the
victim had brought safety belts and lifelines to the site, neither group of workers used this personal
protective equipment. They had completed work on a section of the sixth floor, and as they began their
descent, the end of the scaffold where the victim stood suddenly dropped until the scaffold platform was
inavertical position. Thevictim, whowasnot tied off toanindependent lifeline, fell approximately 60feet
fromthescaffoldtohard packed earth. Thewindow washer managedto clingtotheother end of thescaffold
and anearby ledgeuntil the personnel manlift could bemoved to the scene approximately 25 minutesafter
thefall.

The victim struck the building numerous times as he was faling. Workers in the area immediately
telephonedthelocal Emergency Medical Servicewhicharrived onthesceneapproximately 5minutesafter
theincident. Thevictim, whowasstill conscious, wasimmediately transported to anearby medical center
where he died from massiveinterna injuries.

Althoughthevictim had several yearsof experienceusing similar 2 point suspension scaffol ds, he had not
been trained to usethis particular type. When theworkerswereready to descend, the victim may not have
disengaged the parking brake before activating the climber in adownward direction. With thisbrake set,
thescaffoldwould notlower. Instead, it woul dlift thecabl ehanging beneath the scaffol d, causing thecable
toaccumulateslack intheclimber housing mechanism. Whenthevi ctim noticed hisend of thescaffoldwas
not descending, he possibly realized the brake was set and released it. When this occurred, the scaffold
began to fall because of the accumulated slack linein the housing. It continued to fall because either the
slackened line condition alowed the cableto get free of the climber mechanism, or theimpact forceof the
falling scaffold was greater than the resisting force of the climber mechanism.

Inadditiontotheparking brake, these climbing scaffold unitsare equipped with acentrifugal safety brake.
Thisspring-loaded mechani smisdesigned to bein contact with thesuspension cableand rotateasthecable
passeshy it. Thebrakeisdesignedto activatewhenthecentrifugal forceof therotating mechanismexceeds
theforceof thesprings. Although thisbraking devicewasdesignedto activateinthistypeof circumstance,
it malfunctioned becauseaspring had apparently comelooseandjammedinthebrakedevice. Thisallowed
thevictim'send of the scaffold to drop to avertical position. The other climbing unit held the scaffold in
suspension. (Theproblemwiththecentrifugal safety brakewasdiscovered by thestate OSHA compliance
officer during inspection of the equipment immediately following the incident.)

CAUSE OF DEATH

TheMedical Examiner gavethe causeof death asaruptured liver dueto acuteabdominal injuriesreceived
asaresult of thefall.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Appropriate personal protective equipment should be worn whenever the
potential for a seriousfall exists.

Discussion: Inthiscase, noneof thefour workers(two caulking mechanicsand twowindow washers) were
using any form of personal fall protection, despite the fact that the caulking contractor's employees had
safety beltsand lifelinesin their truck. Although the scaffold climbing mechani sm was equipped with an
emergency braking device, the device malfunctioned allowing the end of the scaffold to lose its support
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causingthevictimtofall 60feet totheground. Failuretousepersonal fall protection equipment contributed
to the severity of thisincident. If fall protection equipment had been used, this fatality may have been
prevented.

Recommendation #2: Employeesshouldreceivetrainingin thesafeoperation of all equipment prior to
use.

Discussion: Thevictimhadworked with suspension scaffoldsfor several years, but had noexperiencewith
theparticular typeof scaffoldinvolvedinthisincident. Although most such scaffoldsaresimilarindesign,
the controlsare not standardized. The victim was not trained in the operation of thisscaffold. Thislack of
training in operation of the scaffold involved in thisincident may have contributed to thisincident.

Recommendation #3: Equipment should be periodically inspected to ensure that all componentsare
operational. This inspection should be accomplished by personnel thoroughly familiar with the
equipment and the design capabilities.

Discussion: While the scaffold in this incident had reportedly been inspected the previous week, the
inspector apparently did not detect the broken spring in the emergency brake. Failureto detect and correct
this problem contributed to thisincident.

Recommendation #4: Manufacturersof suspension scaffoldsshouldreviewdesign of controlsfor these
units to determine if practical design changes could be made which would reduce the chance of
incidentslikethisin thefuture.

Discussion; A design modificationwhich automatically disengaged the parking brakewhenever the hoist
mechanism isengaged to raise or lower the scaffold could prevent thistype of incident from devel oping.
In addition, astandardization of control design for these scaffoldsamong al manufacturers could reduce
the chance of employee error in the operation of the scaffold.

Recommendation #5: The employer should design, develop, implement, and enforce a comprehensive
safety program.

Discussion; Employers should ensure that employees aretrained to recognize and avoid hazardous work
conditions and that the work environment is safe. Employers should design, develop, implement, and
enforceacomprehensive safety program to protect workersasrequired by OSHA Standard 1926.20. The
company had no formal comprehensive safety program, and unsafe work practices had been tolerated.
Although arelatively small company, the employer should immediately eval uate the tasks performed by
workers; identify all potential hazards; and thendesign, devel op, implement, and enforceacomprehensive
safety program addressing these issues. Also, prior to starting any job, the employer should conduct a
jobsite survey, identify al hazards, and implement appropriate control measures.
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FACE 89-35: Stucco Mason Diesin Fall from Scaffold
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 reports an 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.

OnApril 21,1989, a28-year-old malestucco M asondied astheresult of falling approximatel y 48 feet from
ascaffold.

CONTACTS/ACTIVITIES

State officials notified DSR of this fatality and requested technical assistance. On May 15, 1989, two
research safety specialists met and discussed the incident with the company's representative and the
Occupationa Safety and Health Administration (OSHA) compliance officer assigned to the case. The
foreman assigned to the job was interviewed, and the incident site was inspected and photographed.
Reports relating to the incident were obtained from the responding emergency medical service and
investigating policedepartment.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 6 months as a stucco mason by a contracting company that has been
inoperationfor 18 months. (Stuccoisamateria whichisappliedwhileinaplastic statetomasonry or frame
wallsto form ahard exterior finish.) The company employs 16 workers, including 8 stucco masons. The
employer has no written safety policy and does not use written safety rules or procedures. Also, persond
protective equipment was not used at the jobsite, except for head protection (i.e., hard hats).

SYNOPSIS OF EVENTS

The company had been contracted to apply stucco to the outsidewalls of arecently built six-floor college
dormitory. Tubular wel ded framescaffol ding had been erected around the perimeter of thedormitory from
ground level to the uppermost floor to enable the workersto apply the stucco material.

Onthe morning of theincident the victim wasworking asamember of a 16-person crew assigned to continue
work onthedormitory. Severa smal (2-3person) groupswereinvolvedindifferent phasesof work ontwosides
of thedormitory. Thevictim andtwo co-workerswereaffixinglath (i.e., 2-foot by 8-foot sheetsof heavy gauge
perforated paper |laminated to approximately 14-gaugewire) to theouter wall of thedormitory. Thelathwould
later becovered by thestucco materia. Thevictimwasworking fromthescaffolding at thefifthlevel, whilethe
two co-workerswere working from the scaffolding at the fourth and sixth levels.

Although the incident was unwitnessed, it is assumed that the victim started to climb to the next level of
scaffolding by stepping ontothebottomguardrail. (Thevictim had been previously observed climbingfrom
level tolevel of the scaffol ding without using the built-in scaffold ladder.) Theguardrail, which may have
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been loosely secured or not secured at all to the scaffolding uprights, gaveway alowing thevictimtofall
approximately 48 feet to the ground. Another employee saw the victim strike the scaffold planking at the
first level before he struck the ground (see Figure).

Emergency medical service (EMS) personnel arrived at the scene in approximately 4-5 minutes. EMS
technicians found the victim unconscious and breathing intermittently. They began advanced life saving
support treatment and then transported the victim to the local hospital emergency room. Thevictim died
at the hospital approximately 90 minutes after the incident.

CAUSE OF DEATH
The medical examiner reported the cause of death as multiple blunt force trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Theuseof safety belt/lanyard combinationisrequired by 29 CFR 1926.104. Use of the safety belt
or body harness/lanyard with aropegrab deviceand lifdineisappropriatefor personsworking from scaffolds
at varying heights. Thistype of fal protection permits employees to move about the scaffold without being
restrictedwhilestill providing fall protection. Properly used, thistypeof fal protection may have preventedthe
workerinthisincidentfromfaling. Inthiscase, however, nofal protection equipment of any typewasprovided
for theworkers, clearly indicating management'slack of concern for worker safety.

Recommendation #2 Employersshould conduct initial and periodicinspectionsof erected scaffolding.
Discussion: After theerection of scaffolding at any project sitetheempl oyer shoul d designateacompetent
person to initially inspect the scaffolding and again, at designated intervals, re-inspect the scaffolding.
Areas of consideration for inspection should include, but not be limited to the following:

1) Braces

2) Brackets

3) Footing (anchorage)
4) Guardrails and Toeboards
5) Ladders

6) Legs

7) Locking Pins

8) Overhead Protection
9) Planking

10) Poles

11) Securing

12) Slippery Conditions
13) Trusses

14) Uprights.

Theloose or unsecured guardrail may have been identified and corrected had proper installation, initial
inspection, and/or periodic inspection procedures been used.
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Recommendation #3: Employersshould complywith OSHA standards1926.451 (a)(4), which requires
guardrailsand toeboards beinstalled on all open sidesand ends of platforms morethan 10 feet above
the ground or floor, and 1926.451(a)(6), which requires screens between guardrails and toeboards
where persons are required to work or pass under the scaffold.

Discussion: Although additional injuriesto other employeeshaven't occurred, thepotential doesexist. The
scaffolding around the perimeter of the dormitory does not have any toeboards or protective screens
installed. Employees working on the ground are at risk of being struck by falling objects (e.g., toals,
materials). Employersshould comply with OSHA standards1926.451(a)(4) and 1926.451(a)(6) tofurther
protect these employees at risk.

Recommendation #4: Employers should ensure that foreign-born workers fully understand all
information, particularly safety-related information, pertainingto their jobs.

Discussion: Thevictim was of Korean descent and could not speak any English. Hewasfrom adifferent
culture with possible different ideas of "safe" work ethics. The company has the responsibility to ensure
that all workersunderstandthe hazardsassoci ated with thework invol ved. Compani esthat empl oy foreign-
born (immigrant) workers should identify the different languages spoken by the employers and design,
implement, and enforceacomprehensive multilanguage saf ety program. The program shouldinclude, but
not be limited to, a competent interpreter to explain the safety regulations to the foreign-speaking
employees. Also, theemployer should devel op and post, at conspi cuousplaces, saf ety posters/signsinthat
language.

Recommendation #5: Worker safety should be considered and addressed in the planning phase of all
work projects.

Discussion: Safety concerns should be discussed and incorporated into all work projects during planning
and throughout the entire project. In thisinstance, safety proceduresfor the work being performed were
not planned. Employees were allowed to work in an area where the potential for afall existed without
adequatewrittenandverbal instructionsin recognition and avoidanceof fall hazards, and without adequate
fall protection equipment.

Recommendation #6: The employer should design, develop, implement, and enforce a comprehensive
safety program which includes worker training in recognizing and avoiding hazards.

Discussion: The company had no formal comprehensive safety program, and unsafe work practices had
beentolerated. Although arelatively small company, the employer shouldimmediately eval uatethetasks
performed by workers; identify all potential hazards; and then design, devel op, implement, and enforcea
comprehensive safety program addressing theseissuesasrequired by OSHA standard 1926.20. Addition-
aly, OSHA Standard 1926.21(b)(2) requiresemployersto "instruct each employeein therecognition and
avoidance of unsafe conditions and the regulations applicable to his work environment to control or
eliminate any hazards or other exposuretoillnessor injury.” Also, prior to starting any job, the employer
should conduct ajobsite survey, identify all hazards, and implement appropriate control measures.



Figure. Thevictimfell fromthefifth-floor level of the scaffol ding shown here, when he either stood on or
fell againsttheguardrail causingittogiveway. Thevictimwasnot wearinganyfall protectionequipment.
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FACE 90-12: Painter Dies When Scaffold FallsInside Municipal Water Tank in Indiana
SUMMARY

A journeyman painter died when the swing scaffold hewasusing to accesstheinterior of a68-foot-tall by
32-foot-diameter municipal water tank fell. The painter was working from a single point suspension
scaffold near the top of the tank. The painter was wearing a safety belt and lanyard secured to alifeline.
When hefinished painting the upper areaof thetank the painter disconnected hislanyard fromthelifeline
and moved to the other end of the scaffold to hand the spray paint gun he was using to hisforeman. The
foreman had just taken the spray paint gun from the victim when he heard a"pop" and saw the scaffold
onwhichthevictimwasstanding fall to thefloor of thetank 65 feet bel ow. Investigation after theincident
revealed that thetwo "U" bolts on the cablewhich supported the bl ock and tackle from which the scaffold
was suspended had |oosened enough to alow the cableto dlip through them, causing both the scaffold and
all of itssupporting hardwaretofall. Thevictim was pronounced dead at thelocal hospital approximately
1 1/2 hoursafter theincident. NIOSH investigators concluded that, in order to prevent similar incidentsin
the future, employers must ensure that:

e appropriate personal protective equipment be worn properly and consistently whenever the
potential for aseriousfall exists

» suspension scaffoldrigging beinspected periodicallytoensurethat all connectionsaretightand
that no damageto therigging has occurred sinceitslast use.

INTRODUCTION

On October 22, 1989, officialsof theIndianaOccupational Safety and Health Administration notified the
Division of Safety Research (DSR) of the death of a 37-year-old male painter who died on October 21,
1989, when the suspension scaffold hewasworking fell 65 feet inside amunicipal water tank. Technical
assi stancewasrequested by thelndianaOccupational Safety and Health Administration, and on November
30, 1989, aDSR safety specialist conducted an investigation of thisincident. Theinvestigator discussed
thecasewith stateofficia sand emergency servicespersonnel. Theinvestigator reviewedtheincidentwith
company officials, and investigated and photographed the incident site.

The employer, apainting contractor with 20 employees, has been in businessfor 7 years. The company
hasades gnated safety officer and written safety rulesand procedures, but noformal training program. The
victimwas hired asajourneyman painter, and had worked for the company for 1 month at thetime of the
incident. Thevictim had previously been employed asapainter by other contractorsfor approximately 10
years.

INVESTIGATION

Thevictimwasamember of athree-man crew engagedin painting theinterior and exterior of two 68-foot-
tall by 32-foot-diameter municipal water tanks. Thecrew had beenworking onthisproject for 2weeksprior
to the incident, and had completed all work on one tank and most of the exterior work on the second.

Ontheday of theincident, thecrew arrived at theworksiteat approximately 11:30a.m. Thecrew consisted
of aforeman, thevictim, and agroundman. Theforeman wasgoing to spray paint theinterior of thewater
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tank while the victim wasto finish work on the exterior of the tank. The groundman was to work inside
the tank handling the spray paint lines used in the operation. The victim, ajourneyman painter, asked to
paint theinterior of thetank. Theforeman agreed, and the victim proceeded to paint theinterior of thetank
while the foreman finished work on the exterior of the tank.

Accessto theinterior of the tank was provided through amanhole on the side of thetank at ground level,
and a second manhole located on top of the tank. This second manhole was reached by climbing afixed
ladder on the exterior of the tank.

Theinterior sidewalls of the tank were reached viaa swing scaffold rigged inside the tank. This scaffold
consisted of analuminum ladder secured to asteel "stirrup” (asteel bar bent into abox shapeandinstalled
perpendicular to the ladder) at each end. The ladder was thus subjected to loading while in a horizonta
position, rather than in the vertical position for which it was designed. Cablesfrom each stirrup ranto a
commontie-off point. A cablefrom thiscommon tie off point then passed through ablock and tackle. By
pulling on this cable the entire scaffold could be raised and lowered from the ground level of the interior
of thetank (Figure). Thebl ock and tacklewhich supported the scaffol d wassecured by asinglecablewhich
looped around a vertical steel pipe on top of the tank and fastened back to itself by two "U" bolts.

Theentirecrew entered thetank through thelower manhole. Thegroundman andthesupervisor thenraised
the scaffold with the victim on it to the top of the tank. The victim was wearing asafety belt and lanyard
whichwassecuredto alifeline, with thelifeline secured to asteel railing onthetop of thetank. Thevictim
proceeded to paint the top few feet of the tank's interior. The foreman climbed the exterior ladder to the
manholeontop of thetank to hel pcompletework near thetank'stop. At approximately 1:00p.m., thevictim
completed painting at the upper level. He then disconnected hislanyard from hislifeline and moved over
to where he could hand the paint spray gun to the foreman so the foreman could finish asmall area at the
top of thetank. The foreman had just taken the spray gun from the victim when he heard a"pop" and saw
thevictim and the scaffold on which hewas standing, fall to thefloor of thetank 65 feet below. Thevictim
and the scaffold struck the floor of the tank, barely missing the groundman. The foreman called to the
groundman and told him to go next door and call an ambulance. The foreman then descended the ladder
on the exterior of the tank and went in to assist the victim. The Emergency Medical Service (EMS) unit
arrived on the scene approximately 5 minutes after theincident, removed the victim from thetank viathe
lower manhole, and transported him to thelocal hospital. The victim was pronounced dead at the hospital
at 2:29 p.m.

Investigation after theincident reveal ed that thetwo "U" bolts on the cablewhich supported the block and
tackle had allowed the cable to dip through them, causing both the scaffold and all of its supporting
hardware to fall. This particular rig had been used daily for 2 weeks preceding the incident with no
problems.

CAUSE OF DEATH

The cause of death was listed by the coroner as"hemorrhage from severe liver laceration and brain stem
hematoma.”
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Appropriate personal protectiveequipment should beworn at all timeswhenever
the potential for a seriousfall exists.

Discussion: In this case the victim was wearing a safety belt and lanyard, however at the moment when
the incident occurred he was not hooked up to hislifeline. Thisfailure to use PPE at all times during the
job alowed the victim to experience afatal fall when a scaffold failure occurred.

Recommendation #2: Suspension scaffold rigging should be inspected periodically to ensure that all
connections are tight and that no damage to therigging has occurred sinceitslast use.

Discussion: Thescaffoldrigginginthiscasehad beenused daily for 2weeksprior totheincident; however,
no periodicingpection programwasin place. It appearsthat the" U" boltshol ding the scaffold had | oosened
over time, although this loosening had not been observed by workers at the site.

Recommendation #3: Equipment should only be used for the purpose for which it was designed.
Discussion: The "scaffold platform” in this incident was a simple aluminum ladder. This ladder was
designedtosupport aloadinavertical positionbut wasbeing utilized to support aload whileinahorizontal

position. Whilethisdid not directly contributetothisincident, thepotential for afailureof theladder while
being used in this manner was certainly present.

Suspension Cable

Block &

' Tackle

Common Tie Point

Stirrup

Stirrup
Hoist cable
I Ladder

Figure.
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FACE 90-13: AshestosWorker Diesin Fall from Scaffold in Indiana
SUMMARY

A 21-year-old ashestosworker died asaresult of injuriessustainedina12-foot fal fromascaffold. Thevictim
wasamember of asix-man crew engaged in theremova of asbestos-contaminated insulation from aseries of
large ductson theexterior of an electric power generation plant. Thevictim was removing asbestosinsulation
fromalargeoutdoor metal duct approximately 14 feet abovetheground. Theworksitewasaccessed by tubular
metd scaffolding. Thevictimwasworking at the 12 foot level of the scaffold. The scaffold was not decked at
thislevd. Instead, thecrew had ingtdled asingle 2-inch by 12-inch plank acrossthetubing. Theplank extended
beyond the tubing on both s desand wasnot fastened in position to thetubing. I nstead, the crew had driventwo
nailsinto each end of the plank at 45 degree anglesto hold the plank against thetubing whilealowing themto
didethe plank adong the tubing to various areas where they were working. The nails on one end of the plank
hadloosened sufficiently todipfreefromthescaffold. Theweight of thevictim ontheoppositeend of theplank
causedtheplank toriseupintheair, dropping thevictimto theground below. NIOSH investigators concluded
that, in order to prevent smilar occurrencesin the future, employers and employees must:

» fully deck all scaffolds and secure decking material in accordance with existing OSHA
regulations

* provide appropriate fall protection equipment to all employees whenever the potential for a
seriousor fatal fall exists

» provide safety training to all employees which address all potential hazards to which the
employeemay beexposed, especiallytheproper useof scaffoldingandfall protection equipment.

INTRODUCTION

OnNovember 2, 1989 officidsof the IndianaOccupational Safety and Health Administration notified DSR of
thedeath of a21-year-old maleasbestosworker who died asaresult of a12-foot fall fromascaffold on August
18, 1989 and requested technica assstance. On November 29, 1989 a DSR safety specidist conducted an
investigationof thisincident. Thecasewasdiscussed with stateofficia sand emergency servicespersonnel, and
the incident was reviewed with company officids.

Theemployer isalarge, multistateinsul ation contractor. Thecompany employs500individuals, including 100
asbestosworkerswho remove ashestos-contaminated insulation. The company hasadesignated safety officer
and written safety policy and procedure manuas. The victim had been employed by the company for 1 month
at thetimeof theincident. Althoughthevictim had received saf ety training fromthecompany, theprimary focus
of thistraining wasasbestosremova procedures. (Note: Thecompany had no policy inplacerequiringtheuse
of fall protection equipment at thetimethisincident occurred. Sincetheincident, apolicy hasbeenimplemented
requiring the use of safety beltglifelineswhenever employees areworking on any eevated surface.)

INVESTIGATION

Ontheday of theincident, asix-man crew was removing asbestos-contaminated insulation from a series
of large ducts on the exterior of an electric power generation plant. The crew had been working
intermittently at the plant (as environmental conditions permitted) for several days prior to theincident.
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On the morning of the incident, the crew started work at 7:00 am. The victim was removing asbestos
insulation from a large outdoor metal duct approximately 14 feet above the ground. The worksite was
accessed viametal tubular scaffolding.

Each section of the scaffolding formed a 10-foot by 6-foot rectangle. The victim wasworking at the 12-
foot level wherethe scaffold was not decked. Instead, thework crew had installed asingle 8-foot-long, 2-
inch by 12-inch plank acrossthetubing. This plank extended approximately 14 inches past the end of the
scaffold tubing on oneside, and approximately 10 inches past thetubing on the other side. Thisplank was
not fastened in position on the scaffold tubing; rather, the crew had driven two nailsinto each end of the
plank at 45 degreeangles, to hold the plank agai nst thetubing (Figure). Thisprocedureallowed theworkers
to dide the plank aong the tubing (along the 10-foot side) to various areas where they were working.

The victim was sitting astride the tubing, on the end of the plank with the 14-inch overhang, to remove
asbestos from the duct. Two co-workers had stepped off of the same plank about 5 minutes earlier.

Although no one witnessed the incident, it appears that the nails on one end of the plank had loosened
sufficiently to allow the plank to slip free from the scaffold. Theweight of the victim on the opposite end
of thescaffold caused the plank to rise upintheair, dropping the victim to the ground bel ow wherehewas
struck by thefalling plank. Thetwo co-workersheard the victim and the plank strike the ground. The co-
workersimmediately called for help and went to the victim. The victim was conscious but told the co-
workersthat he"couldn't feel anything." He asked the co-workersto " put my hands on my chest," which
they did.

Local Emergency Medical Service (EMS) personnel arrived on the scene approximately 8 minutes after
theincident, and promptly transported thevictimtoalocal hospital. Thevictimdiedinthehospital 65 hours
after theincident.

CAUSE OF DEATH

The Coroner gave the cause of death as bronchopneumoniaand sepsis complicating blunt forceinjury of
the neck.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: All scaffolding should be fully decked and all decking material secured in
accordance with 29 CFR 1910.28(1) and 1926.451(2).

Discussion: The scaffold in thisincident wasnot properly decked, and the planking used for decking was
not properly secured. These two conditionswere major contributorsto thisincident.

Recommendation #2: Appropriatefall protectiveequipment shouldbeemployedwherever thepotential
for aseriousor fatal fall exists.

Discussion: Thevictim was not using any type of fall protection equipment when thisincident occurred.
A safety belt and lanyard could have prevented thisfatality had they been utilized.
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Recommendation #3: Employee safety training should address all potential hazards to which an
employee may be exposed.

Discussion: While the employer in this case did have a safety training program, this program dealt
specifically with the hazards of asbestos removal work. The employer's program failed to address other
hazardstowhichemployeesmay beexposed, suchasfallsandtheproper installation and useof scaffolding.
A comprehensive safety training program emphasi zing the hazards posed by fall sand stressing the use of
appropriate personal fall protection equipment, might have prevented thisfatality.

REFERENCES

1. 29 CFR 1910.28. Code of Federa Regulations. Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.

2. 29 CFR 1926.451. Code of Federal Regulations. Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.

NAILS DRIVEN THROUGH
2-1NCH BY 12-1NCH PLANK
TO HOLD PLANK TO
TUBULAR SCAFFOLDING

Figure.
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FACE 90-16: Painter Dies Following a 40-foot Fall from Scaffold Inside Water Tank in Ohio
SUMMARY

A painter sandblasting theinterior of awater tank, died after falling 40 feet from afour-point suspension
scaffold when one of the nylon suspension ropes broke. The painter had previously welded some steel
bracketstotheinsidetopwall of thetank inorder toinstall afall protectionanchor cable. L ater, asthepainter,
aco-worker, and the company owner wereraising one end of the scaffold platform during asandblasting
operation, asuspensionropebroke, causingthepainter tofall. An OSHA investigation determined that the
rope broke at apoint whereit had been burned, presumably when the steel bracketswerewelded. NIOSH
investigators concluded that, in order to prevent future similar occurrences, employers should:

» prohibit welding in the vicinity of synthetic rope suspension scaffolding

» construct and maintain suspension scaffoldingin accordancewith OSHA and ANSI Standards

» ensurethat fall protection equipment is provided and used by workers as needed

» develop and implement a safety program to help workersrecognize and control hazards

» develop and implement proceduresfor entry and work in confined spaces.
Additionally, tank designers/manufacturersshoul d:

» design and install appropriate tank anchor pointsfor maintenance purposes
INTRODUCTION

On November 20, 1989, a 39-year-old male painter (victim) fell 40 feet from ascaffold, when one of the
nylon suspension ropes supporting the scaffold broke. Although theincident occurred in Ohio, thevictim
died in a Pennsylvania hospital. On November 30, 1989, officials from a county coroner's office in
Pennsylvania notified the Division of Safety Research (DSR) of the death, and requested technical
assistance. On December 12, 1989, aresearch industrial hygienist from DSR traveled to theincident site
toconduct aninvestigation. TheDSRinvestigator reviewedtheincident with company representativesand
the OSHA complianceofficer assigned to the case, and obtai ned photographsand diagramsof theincident
gte.

The employer is an industrial painting contractor who has been in business for 10 years. Most of the
employer'sbusinessinvolves painting building exteriorsand other outdoor structures. Contractedwork is
either done by the owner himself or with the help of one or two hired workers, depending onthejob. The
victiminthisincident wasthe owner's brother, who al so owned his own painting company and had been
an industrial painter for 15 years. The employer has no safety program.

INVESTIGATION

The employer had been contracted by a manufacturing company to sandblast and paint the interior and
exterior of a250,000- gallon steel water tank, which measures48feet highby 30feetindiameter. Thetank
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has an 18-inch-diameter manway on the side 12 inchesfrom the bottom, and a 3-foot-square hatch on top
of the tank near the edge.

Theemployer hired alaborer to help himwith thejob. The owner and laborer had sandbl asted and painted
the outside of the tank 3 weeks prior to the incident, using atwo-point suspension scaffold. The scaffold
consisted of aplatform (20feet longand 2 feet wide) constructed of angleironandwood plankswithametal
guardrail. Thetoprail of the guardrail was 40 inches abovethe platform. The platform was suspended by
two, 5/8-inch-diameter nylonropesfromatriangular framework ("stirrup”) of angleiron at theendsof the
platform. The nylon ropes passed through ablock and tackle hoist at both ends of the platform. The other
end of each ropewastied to avent pipeontop of thetank. By pulling and | etting up on theindividual ropes
and tying them to the platform, the scaffold platform could be positioned at the desired height.

After painting the exterior of thetank, the owner hired hisbrother (the victim) to help him sandblast and paint
theinterior. In order to remove the moisture and condensation insde the tank, the owner opened the manway
and hatch, and positioned two propane sdlamander heaters equipped with blowersjust outside the manway to
blow warm air into thetank. The owner, the victim, and the [aborer entered the tank through the manway and
hatch with the necessary scaffold parts, and set up a suspension scaffold smilar to the two-point suspension
scaffold used on the outside of the tank. However, with this scaffold, three platforms werejoined together by
overlapping theendsof two other platformsinsdethe tirrups at the ends of the center platform. Theresulting
configuration formed a" U"-shaped, four-point suspension scaffold (Figures 1 and 2).

Beforethe suspension scaffold wasraised into position, thevictim climbed aladder to weld steel brackets
to the opposite side walls at the top of the tank. The brackets were used to anchor ahorizontal 3/8-inch-
diameter steel cable (to be used asafall protection anchor cable). The nylon suspension ropeswerelying
onthefloor of the tank whilethe bracketswere being welded. After the welding, the owner inspected the
suspension ropes by passing each rope length through his hands, but did not notice any apparent damage
to the ropes.

Thefour suspensionropesand two, 300-watt portableutility lightswerethentied to angleironroof support
beamsat thetop of thetank. Another 300-watt utility light wassecured to the center scaffold platform. The
entire scaffold platform was raised to approximately 40 feet above the floor and the victim began
sandblasting the top portion of the tank wall. During the sandblasting, the victim wore a supplied air
respirator (without an auxiliary, escape-only SCBA), a sandblaster's hood, gloves, and coveralls. The
owner urged thevictim to wear asafety belt, secureit to avertical rope (lifeline) with arope-grab device,
and securethe other end of thelifelineto the horizontal steel cable at thetop of thetank. Thevictim chose
not to wear the fall protection equipment, saying that it would get in his way. After the victim had
sandblasted as much of thetop portion of thetank as he could reach, the platform was|owered to thefloor
of thetank and the nylon suspension ropeswere reattached to roof support beams abovethe portion of the
tank which had yet to be sandblasted. The three men began raising the scaffold platform by alternately
raising each suspension point afew feet at atime. Again, thevictimdid not wear any typeof fall protection
equipment. Thelaborer, however, did wear asafety belt/lifelinetied of f to the steel cableasthe owner had
suggested. The owner was standing at the bottom of the tank during thistime.

Whilethevictim (who was standing on the platform at one end) was pulling on asuspension ropetoraise
oneend of the scaffold, it broke, causing that end of the platformtofall. Thevictimfell approximately 40
feet, landing on ahorizontal, 2-inch-diameter water pipe at the bottom of the tank. The laborer managed
toremain standing ontheother platformlegwhich stayedintact (Figure2). Theowner rushedtothevictim
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(who was unconscious but still breathing), placed the victim on a piece of planking, and the owner and
laborer subsequently removed him from the tank through the manway. The laborer then ran to the
manufacturing plant for help. The county emergency medical service (EMS) was notified and arrived at
thesite12 minuteslater. Thevictimwasrushedtoalocal hospital andthenair transportedtoalarger hospital
wherehediedintheoperating room 3 hourslater. An OSHA investigation determined that the suspension
rope broke at a point where it had been burned.

CAUSE OF DEATH
The coroner listed the cause of death as blunt force traumato the head and trunk.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Synthetic rope used in suspension scaffolding should be protected from heat
producing sources.

Discussion: Paragraph 3.25 of the American National Standards Institute (ANSI) " Safety Requirements
for Scaffolding,"” A10.8-1977, statesthat " Specia precautionsshall betakento protect scaffold members,
including any wires, fiber, or synthetic rope when using aheat producing process." Occupational Safety
and Health Administration (OSHA) standard 29 CFR 1926.451(a)(18) statesthat "No welding, burning,
riveting, or open flame work shall be performed on any staging suspended by means of fiber or synthetic
rope." An OSHA investigation after the incident determined that the rope had broken at a point whereit
had been burned. Exactly how the rope was burned is not clear. The victim had previously welded steel
support bracketstotheinsideof thetank. Althoughthewel dingwasnot donefromthescaffol ding platform,
it was performed abovethe nylon ropewhich waslying on thefloor of thetank beforethe scaffoldingwas
raised. Also, the 300-watt utility lights may have cometoo close or contacted the nylon suspension ropes
sometime during the sandbl asting operation.

Recommendation #2: Suspension scaffolding should be constructed and maintained in accordance
with OSHA Standard 19 CFR 1926.451, and ANSI Standard A10.8-1977.

Discussion: The OSHA and ANSI Standards require synthetic or fiber rope used for scaffold suspension
to be capabl e of supporting at least six timestherated load (29 CFR 1926.451(a)(19) and (i)(5), and ANS|

A10.8-1977, 3.23). Dueto the size and type of rope being used it is questionable whether it was capable
of meeting thisrequirement.

Recommendation #3: Wherethe potential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Although fall protection equipment, consisting of a steel anchor cable secured horizontally
acrossthetop of thetank (to securelifelineropes), lifelineropes, safety belts, and rope-grab devices, was
available at the site during the incident, it was not used by the victim. The use of a safety belt/lanyard
combinationisrequired by 29 CFR 1926.451(i)(8) for use on two-point suspension scaffolds. The use of
the safety belt or body harness/lanyard with arope-grab device is appropriate for persons working from
scaffoldsat varying helghts. Properly used, thistypeof fall protectionwould havepreventedthevictimfrom
falling even when the scaffolding fell.
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Recommendation #4: Employers should develop and implement a safety program designed to help
workers recognize, understand, and control hazards.

Discussion: OSHA Standard 1926.21(b)(2) statesthat "the employer shall instruct each employeeinthe
recognition and avoi dance of unsafe conditionsand theregul ations applicableto hiswork environment to
control or eliminate any hazards or other exposure to illness or injury.” Even small companies should
evaluatethetasksperformedby workers, identify all potential hazards, then devel opandimplement asafety
program addressing these hazards, and provide worker training in safework procedures. Prior to starting
any job, the employer should conduct ajobsite survey, identify all hazards, and implement appropriate
control measures.

Recommendation #5: Employersshould devel op andimplement specific proceduresfor entryandwork
in confined spaces.

Discussion: The owner and workersin thisincident were working inside a confined space. Even though
thevictim died from theresult of afall, there were other potential hazards associated with thework to be
performed insidethetank (i.e., painting theinside of atank with atoxic and flammable paint). Although
maost of thework contracted by theemployer doesnot requireconfined spaceentry, itisreasonabl eto expect
that futurework might requiretheemployer and hired workersto enter other typesof confined spaces. The
company should therefore, devel op and implement aconfined space entry program asoutlined in NIOSH
publications 80-106, "Working in Confined Spaces,” and 87-113, "A Guide to Safety in Confined
Spaces." Minimally, the following items should be addressed:

1. Hastheair quality in the confined space been tested for safety?
*  Oxygen supply at least 19.5%
* Flammablerangelessthan 10% of the lower explosive limit

* Absenceof toxic air contaminants

2. Have employees and supervisors been trained in the selection and use of personal protective
equipment and clothing?

» Fall protection
* Respiratory protection
» Emergency rescue equipment
* Protectiveclothing
3. Have employees been trained for confined space entry?
4. Have employees been trained in confined space rescue procedures?

5. If ventilation equipment is needed, isit available and/or used?

6. Istheair quality tested when the ventilation systemis operating?
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Recommendation #6:. The designersmanufacturers of tanks of this type should design and install
appropriate anchor pointsfor maintenance purposes.

Discussion: Permanent structures of thistype are known to require extensive maintenance when they are
designed. Itisessential that designers/ownersof thesefacilitiesincorporate appropriate anchor pointson
tanksto whichworkers can adequately secure scaffoldsand lifelines. Omission of designed anchor points
causesworkerstoimproviseanchorsor not usethemat all. Thisincreasesthepossibility that ascaffoldwill
be erected using improper procedures and components.

REFERENCES

1. American National Standardslnstitute(ANSI) Inc., Safety Requirementsfor Scaffolding. ANSI A10.8-
1977, 1977.

2. Office of the Federal Register. Code of Federa Regulations. Labor. 29 CFR Part 1926, pages 20, 180-
181, U.S. Department of Labor, Occupational Safety and Health Administration, Washington, D.C.

3. National Institutefor Occupational Safety and Health, Criteriafor aRecommended Standard ... Working
in Confined Spaces. DHHS (NIOSH) Publication Number 80-116, December 1979.

4. National Ingtitute for Occupational Safety and Health, A Guideto Safety in Confined Spaces. DHHS
(NIOSH) Publication Number 87-113, 1987.
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FACE 90-20: Mason Diesafter Falling 36 Feet from Scaffolding
SUMMARY

A malebrick mason (victim) fell 36 feet to hisdeath whileworking from atubular welded frame scaffold.
Thevictimwasworking aspart of abrick laying crew on the exterior of anew building. At thetime of the
incident, the crew wasworking fromthe 6th level of the scaffold. When thework had been finished at this
level, theforemantoldtheworkerstotakeabreak whileheand alaborer raised the planksto thenext level.
For someunknown reason, thevictim stayed on the scaffolding. Prior to hisunwitnessed fall 36 feet tothe
ground, thevictim was seen with onefoot on ascaffold braceand the other onthebrick sill of thebuilding.
NIOSH investigators concluded that, in order to prevent future ssimilar occurrences, employers should:

» ensure that employees are informed of the hazards of using diagonal braces as a means of
climbing a scaffold

» conduct scheduled and unscheduled safety inspections regularly at each jobsite

» develop,implement, andenforceacomprehensivesafety programthatincludes, butisnotlimited
to, training workersin the proper methods of erecting and working from scaffolds

* provideappropriatefall protection equipmenttoall workerswhomaybeexposedtoafall hazard.
INTRODUCTION

On November 3, 1989, a 33-year-old brick mason died after falling 36 feet from a tubular metal frame
scaffold. OnNovember 9, 1989, officialsof theMaryland Occupational Safety and Health Administration
notified the Division of Safety Research (DSR) of the death and requested technical assistance. On
December 12, 1989, a DSR safety engineer conducted an investigation and met with acompany officia
todiscusstheincident. Photographsof theincident siteweretakenand emergency medical services(EMS)
records were obtained.

The employer is a masonry construction company that has been in business for 6 years. The company
employs 100 workers, including 30 masons. The company has a designated safety officer and awritten
safety policy and safety procedures. Thecompany holdsregul ar saf ety meetingsand providesboth on-the-
job and classroom safety training. Prior to this incident the company had gone approximately 2 years
without alost-timeinjury. Sincethisincident, thecompany hasinstituted measuresfor taking disciplinary
action for failure to comply with safety rules.

Thevictim had been hired asamason/foreman approximately one month prior to theincident. Thevictim
had worked as a mason for over 10 years prior to coming to work for this company.

INVESTIGATION

Thevictim wasworking as part of afour-person crew (foreman, two masons and alaborer) laying brick
on the exterior of anew building. The crew was working from the 6th level of atubular welded frame
scaffold. (Eachlevel of thescaffoldwas6feet high.) Thescaffolding waserected about 2 feet parallel from
thefaceof thebuilding and had attached outriggers (metal bracketsinstalled on the scaffol ding toward the

99



building) onwhich plankswere placed for the masonsto work from. The crew had just finished laying the
brick for thewindow sill at thethird floor level. The foreman told the victim and another mason to take a
break while he and alaborer raised the planksto the next level. The co-worker stepped from the scaffold
into the building and went down to the ground floor to get some coffee. Thevictim, for unknown reasons,
decided not to leave the work area. He was noticed by aworker to have onefoot on the brick sill and his
other foot on one of the scaffold's diagonal braces. Witnesses stated that there was some moisture on the
scaffolding componentsthat morning which may havemadethemetal dlippery. Thevictimapparently lost
his balance (or dlipped) and fell, unwitnessed, to the ground through the center of the scaffolding. The
foreman had hisback to thevictim and wastwo sections of scaffol ding away when theincident happened.
The sound created when the victim hit the ground a erted the other workers that he had fallen.

The emergency medical service (EMS) was summoned and arrived at the scene within 2 minutes after
receivingthecall. The EM Srecordsindicate that thevictim wasunconsciousand inrespiratory arrest. He
was bleeding from both ears and the nose and had acompound fracture of the skull. Thetechnicianswere
unableto determinethe victim'sblood pressure and 8 minutes after arriving were no longer ableto detect
apulse. The victim was transported by helicopter to a trauma center where he was pronounced dead on
arrival.

CAUSE OF DEATH
The medical examiner'sreport stated that the cause of death was due to head injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that employees areinformed of the hazards of using
diagonal braces as a means of climbing a scaffold.

Discussion: Thevictimwasapparently climbing or maneuvering on the scaffolding by using thediagonal
bracesasafoot support. Employersshouldinstruct workersthat the proper way to climb scaffoldingisvia
the ladders provided.

Recommendation #2: Employers should conduct scheduled and unscheduled safety inspections
regularly at each jobsite to ensure worker compliance with established safe work procedures.

Discussion: Employersshoul d conduct, or appoint saf ety personnel to conduct, schedul ed and unscheduled
safety inspections at each jobsite to ensure that established safety procedures are being followed.
Conducting such safety inspections demonstratesto workers amanagement commitment to enforcing its
safety policiesand procedures.

Recommendation #3. Employers should develop, implement, and enforce a comprehensive safety
program that includes, but is not limited to, training workers in the proper methods of erecting and
working from scaffolding.

Discussion: Employers should emphasize worker safety by developing, implementing, and enforcing a
comprehensive safety program to reduce and/or eliminate worker exposuresto hazardous situations. The
safety program should include, but not be limited to, the proper methods for erecting and working from
scaffolding.
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Recommendation #4: Employersshould provide appropriatefall protection equipment for all workers
who may be exposed to a fall hazard.

Discussion: Employersshould provideappropriatefall protectionequipment for all workersexposedtofall
hazards, and should provide worker training in the proper use of this equipment. Once thistraining is
provided, employersshould initiate measuresto ensure the use of thisfall protection equipment. A safety
belt and lanyard would be appropriate fall protection equipment for use on scaffolding.
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FACE 91-02: Electrician Dies After Fall in South Carolina
SUMMARY

A 34-year-old male electrician died after falling 12 feet from a scaffold that he was erecting. The
victim and a helper were installing conduit for the lighting system in a new shopping mall directly
below the steel-beam framework of the building's ceiling. The victim and his helper were using a
mobile, aluminum-tubular-frame scaffold with 6-foot-high tiers, to access their work area. After
dismantling the scaffold and moving to alocation 30 feet from their previouswork area, they erected
the first tier and locked it in place. The victim erected the second tier of scaffold while the helper
returned to the previouslocation to get some componentsfor thethird tier. At thetimethe hel per left,
thevictim was moving two wooden floorboardsfrom the second tier to thethird tier. When the hel per
returned, hefound thevictim lying facedown on the concretefloor. Thevictim wasbleeding severely
fromthe nose and mouth, but wasconscious. The supervisor at the scene call ed thejob superintendent
in the company trailer by two-way radio and told him to call the emergency medical service (EMS).
Five minutes after the incident occurred, the victim lost consciousness and no vital signs could be
detected. Cardiopulmonary resuscitation (CPR) was initiated immediately by co-workers. The
emergency medical service(EMS) arrived 15 minutesafter being called and transported thevictimto
the hospital, where hewas pronounced dead on arrival. NIOSH investigators concluded that, in order
to prevent future similar occurrences, employers should:

» providerequired personal protective equipment to employees, and ensurethat it isused
» provide safety training to all new employees

» periodically observetheworking habitsof newemployeesto ensurethat they areaccomplishing
their assigned tasksin a safe manner.

INTRODUCTION

On October 11, 1990, a 34-year-old electrician died after falling 12 feet from amobile scaffold. On
October 16, 1990, officials of the South Carolina Safety and Health Administration notified the
Division of Safety Research (DSR) of thisfatality, and requested technical assistance. On November
8, 1990, two safety specialistsfrom DSR travel ed to theincident siteto conduct aninvestigation. The
investigators reviewed the incident with the jobsite superintendent, the city police, and the county
coroner. Photographs of the incident site and afinal report were obtained from the county coroner.
The police report was also obtained.

Theemployer isaninterstateel ectrical contractor that hasbeenin operation 70 yearsand empl oys 250
workers. The 17 workersemployed at thisjobsiteincluded 7 el ectricians, 8 hel pers, 1 supervisor, and
thejobsite superintendent. Thecompany hired the el ectriciansand hel persfrom applicati ons obtained
through the local job service. The victim had been on the job for 2 days. New employees receive a
handbook that contains the company safety rules. Weekly tailgate safety meetings are conducted at
the jobsite by the job superintendent. The company provides on-the-job training, and funding for
employeesto attend a certified technical college. The job superintendent is responsible for safety.
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INVESTIGATION

The company had been contracted to ingal the eectrical system for a new shopping mall complex under
congtruction. Thecompany had beenworking at thestefor 4 months. Ontheday of theincident, thevictim (an
€l ectrician) andahel per wereingta ling conduit directly bel ow thested -beamframework of thestructurescelling.
The1/2-inch conduit would encasethe conductorsfor thestructure'slighting system. Thevictim and the hel per
were using amobile, aluminum-tubular-frame scaffold to access their work area. The scaffold wasthreetiers
high. Eachtier measured 4 feet wideby 8feetlong by 6feet high. Thework areawasabout 22 feet aboveground.

Thetwo menbeganwork at 7:00 am., and by 8:00 am. wereready to movethescaffold to anew position. The
twotoptiersweredismantled and thebottomtier unit wasmoved 30feet acrossthe concretefloor toanew work
area. Oncein pogtion, the scaffold's outriggerswere put in place and the casters werelocked. The men began
to re-assemblethetop two tiersof the scaffold. The second tier was put in place and the bottom section for the
third tier was placed acrossitstop. The victim began to move the two 2-inch by 8-inch by 8-foot floor boards
from the second tier to the third tier. He had moved one of the boards when the hel per walked to the previous
work areato retrieve one of the Sde sectionsfor thethirdtier.

When the hel per returned, hefound the victim lying facedown on the concretefloor. Thevictim wasbleeding
severely from the nose and mouth. The supervisor in the areacalled the superintendent in the company trailer
by two-way radio and told him to call the emergency medical service (EMS). Five minutes after the incident
occurred, thevictim stopped breathing and no vital signscould be detected. Co-workersimmediately initiated
cardiopulmonary resuscitation (CPR). TheEM Sarrived 15 minutesafter beingcaledandtransportedthevictim
to the hospital, where he was pronounced dead by the attending physician.

CAUSE OF DEATH

The coroner listed head trauma as the cause of desth.

RECOMMENDATIONS/DISCUSSION

Recommendation #1. Employersshould provideadequateper sonal protectiveequipmentandensureitsuse.

Discussion: As required by 29 CFR 1910.268(g), safety belts and straps should be provided and the
employer should ensure their use when work is performed at heights more than 4 feet above ground.

Recommendation #2: Employersshouldinstruct newemployeesin theproper methodstobeusedin the
performance of assigned tasks.

Discussion: Employers should ensure that new employees are instructed in the proper methods for
performing assigned tasks, such as erecting and working from scaffolds, prior to theinitiation of work.

Recommendation #3: Employers should periodically observe the working habits of new employeesto
ensure that the workers are performing their assigned tasksin a safe manner.

Discussion: Employers should conduct periodic random safety inspections to ensure that employees are
performing their assigned tasks in accordance with established safe work procedures. Any violation of
safety rules should be corrected immediately.
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FACE 91-06: Construction laborer Dies After Falling 61 Feet From Work Platform in Virginia
SUMMARY

A 33-year-old male construction company laborer (victim) died after falling 61 feet from an elevated,
electric-powered, mast climbing work platform. Brickmasons and other company employees (including
thevictim) wereworkingfromthepl atformto completethebrick-laying phasefor theexterior of asix-story
building. At the beginning of thework day, thework platform had beenraised to thefifth floor level when
thevictim realized that the work he needed to do was on thefourth floor level. The victim notified one of
the brickmasons (co-worker), who lowered the platform. When the platform walkway cleared the top of
awindow opening (measuring 4 feet wide by 5 feet high), the victim sat down on the walkway edge and
attempted to step onto thewindow sill about 3 feet below. Thevictim'sfeet slipped off thesill, and hefell
through the opening between the window and platform walkway to the ground 61 feet below. Thevictim
died from injuries sustained in the fall. NIOSH investigators concluded that, in order to prevent future
similar occurrences, employersshould:

» conduct jobsite surveys to identify potential hazards and implement appropriate control
measures

» providesafety training that specifically addressesall identified jobsite hazards

» develop and implement safe work procedures for workers who are exposed to fall hazards

» provideappropriatefall protection equipmenttoall workerswhomaybeexposedtoafall hazard.
INTRODUCTION

On November 1, 1990, a 33-year-old male construction laborer died after falling 61 feet from a
brickmason'smotorizedlift/work platform. OnNovember 14, 1990, officia sof theVirginiaOccupationa
Safety and Health Administration (VOSHA) notified the Division of Safety Research (DSR) of the death
and requested technical assistance. On December 6, 1990, a research industrial hygienist from DSR
traveled to theincident site and conducted an investigation. The DSR investigator reviewed the incident
with the company owner, the medical examiner, and theV OSHA compliance officer assigned to the case.
Photographs of the incident site were obtained during the investigation.

Theemployer inthisincident isaconstruction company that hasbeeninbusinessfor 36 years. Most of the
work performed by thecompany involvesmasonry constructionfor largebuildings. Thecompany employs
50 workers, most of whom are brickmasonsand |aborers. The victim had been empl oyed by the company
over the previous 4 years as alaborer. The company has awritten safety program consisting of general
construction safety requirements. Enforcement of thecompany safety requirementsisdocumented and had
resultedin previousterminationsof someemployees. Construction safety istheresponsibility of thejobsite
foreman, who aso conductsweekly "tailgate" saf ety meetings. Thevictim had attended numerousweekly
safety meetings for this construction project. These safety meetings covered such subjects as general
construction site safety, jobsite emergencies, and scaffolding. New employees receive on-the-job safety
training from supervisors and co-workers.
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INVESTIGATION

A genera contractor subcontracted the employer to lay the exterior brick for a six-story building at a
university. The employer assigned a construction crew consisting of aforeman, four brick- masons, and
two laborers(oneof whomwasthevictim) todothejob. Thecrew had beenworking at thejobsitefor about
2weeks. By thistimethey had completed laying the bricksup to thefifth floor on one side of thebuilding.

Thebrick work was donefrom an el ectric-powered, mast-climbing work platform (Figure). Theplatform
wassupported by asteel-frame mast secured to the buil ding with crossmembers. Thebase of themast was
supported on an |-beam frame trailer (26 feet by 5 feet) with outriggers. The center of the main platform
rode up and down the mast on arack and pinion carriage, and was powered by two, 4-horsepower electric
gear motors. The platform was operated with aremote pendant controller located on the platform.

Thework surface of the sted-frame platform measured 7 feet wide by 50 feet long. It conssted of aplywood-
surfaced main platform for holding materials (bricks, mortar, etc.), 5.5 feet wide by 50 feet long, and awood-
planked wakway platform ("foot boards') 20incheswideby 50feet |ong whereworkersstoodto lay thebrick.

The walkway was positioned 18 inches below the surface of the main platform and extended along the
working face of the building at about 4 inches clearance. The outboard side and ends of the entire work
platform were surrounded by a 42-inch-high steel frame/wire mesh guardrail and fence. Under normal
working conditions, aguardrail isnot installed on the walkway side of the platform.

At6:30a.m. ontheday of theincident, thevictim, co-worker and other brickmasonsarrived at thesiteand
climbed onthework platformto begintheir work for theday. Using the pendant controller, the co-worker
raised thework platformto thefifth story of thebuilding. After reachingthislevel, thevictimrealized that
thework he needed to do wasinside the building on the fourth floor. He mentioned thisto the co-worker,
who lowered the work platform back toward the fourth floor.

As the platform descended, the victim attempted to enter the building through a window opening
(measuring 4 feet wide by 5 feet high) on the fourth floor (Figure). When the platform walkway cleared
the top of awindow opening, the victim sat down (facing the building) on the walkway edge and began
to step onto thewindow sill frame. When hedid this, thewalkway was still about three feet abovethesill.
Atthismoment, theco-worker yelledtothevictim,"Waitaminute... Waitaminute.” Thevictimresponded,
"That's okay Buddy, no problem.”

The victim supported himself with his elbows on the walkway foot boards. As he placed hisfeet on the
sill and pushed off with hiselbows, hedlipped, falling forward. Thevictim struck hischin on the window
s, fell 61 feet, struck ahorizontal 1-beam on thetrailer base, and landed 18 inches bel ow the I-beam on
the ground in the center of thetrailer base.

The co-worker was the only onewho witnessed the victim'sfall. He yelled to the other brickmasons that
thevictimhadfallen. Theforeman, whowasontheground near thetrailer, rantothevictim. Theco-worker
lowered the platform to afew feet above the ground. The co-worker and other brickmasons administered
cardiopulmonary resuscitation (CPR) while the foreman called the emergency medical service (EMS).
Personnel fromthelocal EM Sandtheuniversity policearrived approximately fiveminutesafter receiving
the call. EM S personnel checked the victim'svital signs, then called thelocal coroner, who pronounced
the victim dead at the scene.
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CAUSE OF DEATH
The medical examiner listed multiple severeinjuries asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1:. Employers should conduct jobsite surveys to identify potential hazards and
implement appropriate control measures.

Discussion: Employersshould conduct jobsiteand equi pment surveystoidentify potential worker hazards.
Once potential hazards have been identified, appropriate control measures should be recommended and
implemented prior to the start of work at any jobsite.

Workerson thistype of work platform (or scaffolding) at positionsin front of open areas (e.g., windows,
cantilevered sections, etc.), are exposed to afall hazard. Fall protection consisting of aguardrail or other
appropriatefall protection equipment (e.g., safety belt and lifeline) should be providedin accordancewith
OSHA Standard 29 CFR 1926.451(a)(4), and ANSI Standard A.92.6-90, Self-Propelled Elevating Work
Platforms.

Recommendation #2: Employersshould providesafetytrainingthat specificallyaddressesall identified
jobsitehazards.

Discussion: OSHA Standard 29 CFR 1926.21(b)(2) states, "The employer shall instruct each employee
in the recognition and avoidance of unsafe conditions and the regulations applicable to his work
environment to control or eliminate any hazards or other exposuretoillnessor injury." Workerswho use
work platforms, scaffolds, etc., are exposed to fall hazards, and should be trained in specific safe work
procedures and the use of fall protection equipment pertaining to their work.

Recommendation #3: Employersshould devel op andimplement safewor k proceduresfor workerswho
are exposed to fall hazards.

Discussion: The platform manufacturer had provided an operator's manual for the work platform. There
are safe work procedures in the manual, but none specifically addressfall protection. Printed safe work
proceduresfor all elevated work platformsshoul d addressfall protection, especialy for situationswhenthe
platformisin front of open areas at |ocations more than 4 feet above the ground level, and/or when the
platformisin motion. Workers should not be allowed to stand or sit on thewalkway of thistype platform
whilethe platformisin motion.

Recommendation #4: Employersshould provideappropriatefall protection equipment for all workers
who may be exposed to a fall hazard.

Discussion: Employersshould provideappropriatefall protectionequipment for all workersexposedtofall

hazards, and should provide worker training in the proper use of this equipment. Once thistraining is
provided, employers should initiate measures to ensure the use of thisfall protection equipment.
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FACE 93-15: Painter/Sandblaster Dies Following a 30-foot Fall from Scaffolding Inside a Water
Tank--South Carolina

SUMMARY

A 48-year-old male painter/sandblaster (the victim) died of injuries received after falling 30 feet from a
tubular welded frame scaffold. Thevictimwas part of athree-man crew that was sandblasting theinterior
of anewly constructed water storage tank needed for fire fighting. In preparation to sandblast and spray
paint thetank'sinterior, workerson thedaylight shift (7amto 5 p.m.) had erected 2 separate 30-foot-high
tubul ar wel ded framescaffol dingsinsidethetank. Thevictimand foremanwereworking theafternoon shift
(5 p.m.to3am.) sandblasting thetank'sinterior walls, each working from anindividual scaffold. A third
crew member, the hole- watch, had been assigned ground duties which primarily consisted of getting
suppliesand assisting the sandbl asters. At about 12:30 a.m. thefollowing morning, the holewatch noticed
that thevictimhad shut off hisblast hose. A few minutes|ater, theforeman descended fromthescaffolding
upon which he was working and informed the holewatch he was ready to move his scaffolding. The
foreman, after talking with the holewatch, wondered why the victim had stopped work and went looking
for him. The victim was found lying injured and conscious, but incoherent, on the deck of the tank. The
Emergency Medical Service (EMS) was caled and arrived in less than 5 minutes. EMS personnel
administered first aid and transported the victim 7 milesto the local hospital where he died 8 days | ater.
NIOSH investigators concluded that, to prevent similar occurrences, employers should:

» ensurethat fall protection equipment is provided and used by workerswhere the potential for
afall froman elevation exists

» evaluatetheir currentsafety programandincor poratespecifictraining proceduresemphasizing
the importance of recognizing hazards in the workplace, and following established safe work
procedureswith particular consideration to using appropriate personal protective equipment

» designate a competent person to conduct regular safety inspections.
INTRODUCTION

OnApril 7,1993, a48-year-old mal epainter/sandblaster (thevictim) wasinjured whenhefell 30feet from
ascaffold. Hedied 8 dayslater, on April 15,1993, asaresult of theinjurieshereceivedinthefall. On April
22, 1993, officials of the South Carolina Occupational Safety and Health Administration (SCOSHA)
notifiedtheDivision of Safety Research (DSR) of thisfatality, and requested technical assistance. OnMay
13,1993, asafety speciaist from DSR investigated theincident and reviewed the circumstanceswith one
of thetwo company ownersand the SCOSHA compliance officer assigned to the case. Photographsof the
incident site were taken, and the medical examiner's report was requested.

Theemployer inthisincident wasacommercia andindustrial painting contractor that had beeninoperation
for 14 yearsand empl oyed about 100 workers, of which approximately 90 were painters/sandbl asters. The
employer had a written safety policy and a safety program which consisted of job-specific safety
procedures, aconfined space entry program, ahazardous communication program, random drug testing,
and adisciplinary program. Company management personnel wereresponsiblefor theenforcement of the
safety program on a collateral-duty basis. The employer provided on-the-job training, and management
personnel conducted tool-box saf ety meetings on aweekly basis. Thevictim worked for the company for
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1 day asapainter/ sandblaster, but had approximately 20 years experienceworkinginthisoccupation. This
wasthefirst fatality the company had experienced.

INVESTIGATION

Ontheday of theincident, thevictimarrivedfor hisfirst day of work at about 4:40 p.m. Thepainting contractor
had beenhired by apaper processing plant to paint ametal , 40-foot-high by 40-foot-diameter water storagetank
that hadrecently beenconstructedtostorewater for firefighting. Thecontractor had rented tubul ar wel dedframe
scaffol dingtobeusedincompl eting thesandbl asting and pai nting of thetank'sinterior. Thedaylight shift erected
2 separate 30-foot-high scaffoldingsing de thetank in preparation for sandbl asting during the afternoon shift.

The victim was picked up at the plant gate by the daylight foreman and given a Site orientation which
consisted of areview of basi c safety rulesfor thepaper processing plant (e.g., theneedtowear eyeand head
protection within the plant) and location of thewater storagetank. Following the orientation, theforeman
spent 5 to 10 minutes with the victim discussing basic on-the-job safety rules, which included using
personal protective equipment (e.g., safety belt, face shield, and blast hood). Thevictimwasdriventothe
contractor'ssupply painttrailer (whichwaslocated on-site) andissued hisblast hood, faceshield, and safety
belt and lanyard. Next, hewasdriven to the water tank and introduced to the afternoon foreman who was
overseeingwork at thewater tank. Sincethevictim had approximately 20yearsof experience, theafternoon
foreman assumed he knew how to perform the job safely, and instructed him to start work. [Note: The
victim apparently left the safety belt and lanyard that he had been issued in the daylight foreman'struck.]

Atthetimeof theincident, approximately 12:30 am., thevictim and foreman wereeach working fromone
of the 30-foot-high tubular wel ded frame scaffolds, sandbl asting theinterior wall of thetank. A third crew
member, the holewatch, whose duties were restricted to ground activities, procured supplies and hel ped
the sandblasters move the scaffolds. At about 12:35 am., the holewatch noticed that the victim had shut
off hisblast hose. A few minutes later, the foreman descended from the scaffolding upon which he was
working, andinformedtheholewatch hewasready tomovehisscaffol ding. Theforeman, after talkingwith
theholewatch, wondered why thevictim had stopped work and went looking for him. Hefound thevictim,
lying injured and conscious, but incoherent, on the deck of thetank (Figure). The EM Sresponded inless
than5minutestothecall for assistance, administeredfirst aid, andtransported thevictim 7 milestothel ocal
hospital, where he died 8 days later on April 15, 1993.

CAUSE OF DEATH
The medical examiner'sreport listed the cause of death as closed head injury.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat fall protection equipment isprovided and used by
workerswhere the potential for afall from an elevation exists.

Discussion: Employersshould ensure by observationthat fall protection equipment isbeing used. A lifelinefor
attaching asafety belt and lanyard was secured to thetanks interior wall and wasavailableduring theincident;
however, thevictim apparently left thefall protection equipment he had beenissued inthe back of thedaylight
foreman'struck when hewasdrivento theworksite. Thevictim had approximately 20 years experienceinthis
occupation, and it was assumed he was aware of the need to wear fall protection equipment.
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Recommendation #2: Employersshouldevaluatetheir current safety programandincor poratespecific
training procedures emphasizing the importance of recognizing hazards in the workplace, and
following established safework procedureswith particular consideration tousingappropriatepersonal
protective equipment.

Discussion: In addition to developing awritten safety program, employers should provide workers with
appropriatetrainingfor thework they areto perform, and ensurethey areproficientinjob saf ety procedures
before work begins. Such training should include recognizing hazards in the workplace, following
established safe work procedures, and wearing appropriate personal protective equipment.

Recommendation #3: Employers should designate a competent person to conduct regular safety
inspections.

Discussion: A competent person® should conduct scheduled and unscheduled safety inspections of
worksites to help ensure that established company safety procedures are being followed, and that
appropriate personal protective equipment isused. Suchinspectionsa so demonstratethat theemployer is
committed to the company safety program and to the prevention of occupational injury.

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

measures to eliminate them.
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FACE 94-15: Carpenter Dies After Falling 17 Feet From A Scaffold-- South Carolina
SUMMARY

A 28-year-old male carpenter (the victim) died after falling from a scaffold and striking his head on the
ground. Thevictim and two co-workershad been assigned toinstall soffit board around theroof overhang
of a private residence that was under construction. A co-worker observed the victim standing on the
scaffold platform, nailing aboard to theroof overhang, when heeither lost hisbalanceand fell, or became
ill andfell ontothe scaffold. Hesat upright and started leaning to hisright. At that time, aco-worker yelled
toanother co-worker inthearea, tograbthevictimashemight fall off thescaffold. Secondslater, thevictim
toppled of f theunguarded scaffold, 17 feet totheground, striking hishead. Theco-workersrantothevictim
and found him unconscious and not breathing. One co-worker started cardiopulmonary resuscitation,
whiletheother co-worker calledfor anambulance. Theambulanceand coroner arrived about thesametime
and the coroner pronounced the victim dead at the scene. NIOSH investigators concluded that, to prevent
similar occurrences, employersshould:

» provide adequate guarding on scaffolding
» develop, implement, and enforce a comprehensive written safety program

» utilize contract language that requires sub-contractorsto implement a site-specific safety and
health program prior to theinitiation of work

» routinely conduct scheduled and unscheduled workplace safety inspections

encourage workersto actively participate in workplace safety.
INTRODUCTION

On June 22, 1994, a 28-year-old male carpenter (the victim) died from injuriesreceived in a 17-foot fall
from a scaffold. On July 23, 1994, 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 September 21, 1994, a DSR safety specialist conducted an investigation of this
incident. Theincident wasreviewed withtheemployer, county coroner, and SCOSHA complianceofficer
assigned to the case. Police and coroner's reports were obtained during the investigation.

Theemployer wasaroofing contractor that had beenin businessfor 12 yearsand employed four workers,
al of whom were carpenters. The employer had no written safety program, but informal safety talkswere
said to have been given at each job- site. Thevictim had been employed for 1 day prior to theincident, and
had about 4 years experience as a carpenter. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION
Theemployer had been subcontracted to do outsidetrimwork at aresidenceunder constructioninaprivate

residential housing community. The house was atwo-story wood and aluminum structure, and work had
been in progress for about 2 days prior to the incident.
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Ontheday of theincident, theworkers(victimand two co-workers), arrived at thejobsiteabout 6:30 a.m.,
and were assigned to install soffit boards around the roof overhang of the house. Two carpenter's bracket
scaffolds (i.e., scaffolds consisting of wood or metal brackets supporting a platform), were erected on
opposite sides of the house. The scaffold from which the victim fell was 17 feet high and the platform
consisted of one board (2-inchesthick by 12-incheswide, which extended to alength of about 29 feet and
was about 18 inchesfromthewall of the house. The platform, which was not protected by any guardrails,
wassupported by fivepiecesof angleironirregularly spaced and attached to thestudsof thehouse (Figure).
Thevictim had been working from the platform nailing soffit boardsto the overhang of the roof whenthe
incident occurred. He was observed by aco-worker bending over, just prior to falling to the platform. It
isunknown whether the victim becameill or lost hisbalance and fell to the platform; however, earlier that
morning thevictim had been complaining of chest painsbut refusedto gotothehospital for anexamination.
After the victim fell to the scaffold platform, he sat upright and began leaning over to hisright. The co-
worker ontheground had witnessed the event and yelled to the other co-worker, whowasinsidethe house
by the bay window, to grab the victim as he might fall off the platform. Seconds|ater, the victim toppled
off the end of the unguarded scaffold, 17 feet to the ground, striking his head. The co-workersran to the
victimandfound himunconsciousand not breathing. Oneco-worker started cardi opulmonary resuscitation,
while the other co-worker called for an ambulance. The ambulance and coroner both arrived about 10
minutes after being notified and the coroner pronounced the victim dead at the scene.

CAUSE OF DEATH

The coroner's report listed the cause of death as severe head injury and fractured cervical spine.
RECOMMENDATIONS/DISCUSSION

Recommendation #1. Employers should provide adequate guarding on scaffolding.

Discussion: The victim was nailing soffit boards to a roof overhang while standing on an unguarded
scaffold platform. Guarding of the scaffold platform, as required by CFR 1926.451 (a)(4), which states
"Guardrailsandtoeboardsshall beinstalled onall opensidesand endsof platformsmorethan 10feet above
the ground or floor," was not present.

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

Discussion: Theemployer did not have awritten safety program. The devel opment, implementation, and
enforcement of a comprehensive safety program should reduce and/or eliminate worker exposures to
hazardoussituations. Thesafety program shouldinclude, but not belimitedto, protecting scaffold platforms
with appropriate guardrailing and toeboards, the recognition and avoidance of fall hazards, and the use of
appropriate safety equipment such as safety nets or safety belts and lanyards.

Recommendation #3. Employers should utilize contract language that requires sub-contractors to
implement a site specific safety and health program prior to theinitiation of work.

Discussion: General and subcontractors should use contract language that requires all subcontractorsto
identify how they intend to implement a site-specific safety and health program prior to theinitiation of
work. Subcontractors safety pro- gramsshould be consi stent and compatiblewith thegeneral contractor's
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safety program. The contract should contain clear and concise language as to which party isresponsible
for a given safety or health issue. Any differences should be negotiated before work begins. Once the
provisions for these responsibilities have been established, the respective parties should ensure that the
provisions of the contract regarding safety and health are upheld.

Recommendation #4: Employers should routinely conduct scheduled and unscheduled workplace
safetyinspections.

Discussion: Employersshould be cognizant of the hazardous conditionsat jobsitesand takean activerole
to eliminate them. Additionally, schedul ed and unschedul ed saf ety inspections should be conducted by a
competent person' to ensurethat jobsites arefree of hazardous conditions. Even though these inspections
do not guarantee the elimination of occupational injury, they do demonstrate the employer's commitment
to the enforcement of the safety program and to the prevention of occupational injury.

Recommendation #5: Employersshould 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, thevictimwasworking from aplatform 17 feet from the ground without any guarding. Workers
and co-workersshouldlook out for oneanother'ssafety and remind each other of the proper way to perform
their tasks. Employersmust instruct workersof their responsi bility to participatein making theworkplace
safer. Increased worker participation will aid in the prevention of occupational injury.

REFERENCES

29 CFR 1926.451 (a)(4) 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.
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FACE 95-06: Painter Dies After 35-Foot Fall From Scaffold--T ennessee
SUMMARY

A 60-year-old male painter foreman (the victim) died after falling 35 feet from the top stage of atubular
scaffold. The victim and a co-worker were painting the window frames and roof eaves of achurch. The
victim was working from a mobile tubular scaffold scraping and painting the roof eaves, while the co-
worker was working on the windows from an extension step ladder. The top stage of the scaffold, from
which the victim was working, was not equipped with side rails. After their morning break, the men
repositioned the scaffold. The victim began to climb the scaffold to the top, and told the co-worker to put
scrapersand apropanetorch inthetool basket and tie the basket to the pull rope attached to the top rail of
thescaffold. Thevictimwasstanding ontwo, 12-inch-wideby 6-foot-long unsecured boardsthat covered
only 2/3 of thefloor of the scaffold stage. Asthe co-worker was placing the toolsin the basket, he heard
anoiseandlooked uptoseethevictimfallingfromthetop of thescaffold. Thevictimfell betweentheboards
and the outsiderails of the scaffold for approximately 15 feet. He then struck a scaffold cross brace that
flipped himtotheoutsideof thescaffold, and fell another 20 feet onto a36-inch-highair conditioning unit.
NIOSH investigators concluded that, to prevent similar occurrences, employers should:

» provide adequate guarding on scaffolding and ensure its proper set-up

» ensurethatappropriatefall protection equipmentisavailableand correctly used when working
wherethereisa danger of falling

» develop, implement, and enforce a comprehensive written safety program

» routinely conduct scheduled and unscheduled workplace safety inspections

encourage workersto actively participate in workplace safety.

INTRODUCTION

On November 21, 1994, a60-year-old male painter foreman (thevictim) died of injuriesrecelved ina35-
foot fall fromascaffold. On January 30, 1995, officials of the Tennessee Occupational Safety and Health
Administration (TOSHA) notified the Division of Safety Research (DSR) of thisfatality, and requested
technical assistance. On March 15, 1995, a DSR safety specialist conducted an investigation of this
incident. The incident was reviewed with the employer and the TOSHA compliance officer assigned to
the case. The medical examiner's report, the death certificate, and photographs of the site immediately
following the incident were obtained during the investigation.

Theemployer wasacommercial painting contractor that had beenin businessunder the present ownership
for 23 years, and employed anywherefrom 20to 90 painters, depending upon theworkload. Theemployer
hadawritten safety policy and basicwritten safework procedures. Weekly safety meetingswereconducted
by the supervisor at the jobsite and training was conducted on the job. Fall protection equipment such as
safety beltsand lanyards were supplied by the employer. The victim had worked for the employer for 20
years. Thiswasthefirst fatality experienced by the employer.
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INVESTIGATION

The employer had been contracted to scrape, prepare, and repaint the window frames and roof eaves of
achurch. Thework had progressed on a part-time basis over a2-month period. Up to that point, the men
had finished most of thewindow framesusing extension laddersand wereready to beginwork ontheroof
eavesusing amobiletubular scaffold. The scaffold stageswere 5-feet-high by 3-feet-wideby 6-feet-long.
Seven stages were necessary to access the eaves. The men did not put the siderails on the seventh stage.
Two 12-inch-wideboardswereplaced onthefloor of the 7th stage, |leaving a12-inch gap betweentheedge
of the board and the outside rail of the scaffold.

Ontheday of theincident, thevictimwasworking fromthescaffol d scraping theeaveswhiletheco-worker was
working froman extension ladder finishing thewindows. After their morning break, thevictim beganto climb
the scaffold and instructed the co-worker to place additiona scrapersand apropanetorchinthetool basket that
wastiedtoapull rope attached to thetoprrail of the scaffold. Asthe co-worker was gathering thetoolsto place
inthebasket, heheard anoiseandlooked upto seethevictimfalling fromthetop of thescaffold. Thevictimfell
between theedgeof thefl oor board and theoutside of thescaffold, falling approximately 15feet beforestriking
acrossbraceonthescaffold. Thevictimwasflipped to the outside of the scaffold and fell an additiona 20 fedt,
landing on a 36-inch-high air conditioning unit. The victim was unconscious but breathing. The emergency
rescue service was summoned by phone from the church parsonage and transported the victim to the local
hospital, where he was pronounced dead by the attending physician.

CAUSE OF DEATH

The medical examiner listed the cause of death as traumatic shock due to closed head trauma, ruptured
spleen, and blunt force trauma, dueto afall.

RECOMMENDATIONS/DISCUSSION

Recommendation #1. Employers should provide adequate guarding on scaffolding and ensure its
proper set-up.

Discussion: Thevictim was scraping the roof eaveswhile standing on ascaffold stage without guardrails
or toeboards. Guarding on scaffold platforms, is required by 29 CFR 1926.451 (@) (4), which states
"Guardrailsandtoeboardsshall beinstalled onall opensidesand endsof platformsmorethan 10feet above
the ground or floor." Additionally, there were only two 12-inch-wide boards on the floor of the scaffold
stage, leaving the 12-inch gap which the victim fell through. Proper set-up procedures include the
installation of guardrails, midrails, and toeboards around the platform perimeter, aswell asensuring that
the working surfaceis completely covered, eliminating floor openings.

Recommendation #2: Employersshould ensurethat appropriatefall protection equipmentisavailable
and correctly used when working wherethere is a danger of falling.

Discussion: 29 CFR 1926.501 (b) (1) statesthat " each empl oyee on awal king/working surface (horizonta
and vertical surface) with an unprotected side or edgewhichis6 feet (1.8m) or more above alower level
shall be protected from falling by the use of guardrail systems, safety net systems, or personal fall arrest
systems.” In thisincident, the scaffold was not equipped with guardrails, and athough safety belts and
lanyards were available in the truck, they were not used.
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Recommendation #3: Employers should develop, implement, and enforce a comprehensive written
safety program.

Discussion: Theemployer had basic written saf ety rules; however, the devel opment, implementation, and
enforcement of acomprehensivesafety program shouldidentify, and reduceor eliminateworker exposures
to hazardous situations. The safety program should include, but not be limited to, ensuring that scaffold
platformsareequipped with appropriateguardrail sand toeboards, employing worksitehazard assessments
toenabletherecognitionandavoidanceof fall hazards; and providing, and enforcing, theuseof appropriate
safety equipment such as safety nets, or safety belts and lanyards.

Recommendation #4: Employers should routinely conduct scheduled and unscheduled workplace
safetyinspections.

Discussion: Employers should be aware of the hazardous conditions at jobsites and should take an active
roletoeliminatethem. Schedul ed and unschedul ed saf ety i nspectionsshoul d be conducted by acompetent
person' to ensure that jobsites are free of hazardous conditions. Even though these inspections do not
guaranteetheprevention of occupational injury, they may identify hazardousconditionsand activitiesthat
should berectified. Further, they demonstratetheempl oyer'scommitment to theenforcement of the safety
program and to the prevention of occupational injury.

Recommendation #5: Employersshould 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 was working on a scaffold 35 feet above the ground without any guarding or safety
equipment. Workersand co-workersshouldlook out for their personal safety andthesaf ety of co-workers.
When workers observe hazardous conditions or activities, they should, depending on the circumstances,
notify management and/or remind co-workers of the proper way to perform their tasks and protect
themselves. Employersmust instruct workersof their responsibility to parti cipatein makingtheworkplace
safer.

Increased worker participation will aid in the prevention of occupational injury.
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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.
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