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FOREWORD

Many American workers, regardless of industry or occupation, are exposed to fall hazards daily during
performance of their job tasks. Thismonograph describesthe magnitude of the problem of occupational
fals in the U.S,, identifies potential risk factors for fatal injury, and provides recommendations for
developing effective safety programsto reducetherisk of fatal falls.

This monograph summarizes surveillance data and investigative reports of fatal work-related fallsfrom
elevations. The surveillance data were derived from the National Traumatic Occupational Fatalities
(NTOF) surveillance system maintained by the National Institute for Occupational Safety and Health
(NIOSH). The NTOF data are based on desath certificates for workers aged 16 years or older who died
fromtraumaticinjuriesintheworkplace. Thefatality investigationswereconducted aspart of theNIOSH
Fatality Assessment and Control Evaluation (FACE) program, aresearch program for the identification
and investigation of fatal occupational injuries. Thegoal of the FACE program isto collect information
on factors that may have contributed to occupational fatalities, using an epidemiologic approach, and to
devel op and disseminate recommendationsfor prevention of similar incidentsin the future.

Based onthe NTOF surveillancedata, fallsfrom el evationswere thefourth leading cause of occupational
fatalitiesfrom 1980 through 1994. The 8,102 deathsdueto fallsfrom elevationsaccounted for 10% of all
fatalities and an average of 540 deaths per year. Between 1982 and 1997, NIOSH investigated 90 falls
incidentswhich resulted in 91 fatalities.

Part | of this monograph provides an overview of fall hazards in the workplace, a summary of the
epidemiology of fatal occupational falls, and recommended elementsfor an effective safety program for
theprevention of fallsintheworkplace. Part |1 containscase summariesand prevention recommendations
from al 90 FACE fall investigation reports prepared by NIOSH for further information and reference.

Thismonograph reviewswhat isknown about occupationa fatalitiesduetofallsfromelevations, identifies
common risk factorsand exposures, and recommendsgeneral approachesto preventing thesefatal events.
Our hopeisthat thisdocument will serveasaval uableresourcefor safety and public health professional s,
safety and health trainers, and researchers, prompting further injury prevention effortstoreducefatal falls
in the workplace.

LindaRosenstock, M.D., M.P.H.
Director, National | nstitutefor
Occupational Safety andHedlth
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PUBLIC HEALTH SUMMARY

What arethe hazards?

Based on datafromthe NIOSH National Traumatic Occupational Fatalities(NTOF) surveillance system,
fallsfromelevationswerethefourth leading cause of workplace death from 1980 through 1994. The8,102
deathsdueto fallsfrom elevations accounted for 10% of all occupational fatalities during thisperiod and
an average of 540 deaths per year.

How can aworker be exposed or put at risk?

Falls from elevation hazards are present at most every jobsite, and many workers are exposed to these
hazardsdaily. Any walking/working surface could beapotential fall hazard. Anunprotected sideor edge
whichis6feet (1.8m) or moreabovealower level should beprotected fromfalling by theuseof aguardrail
system, safety net system, or personal fall arrest system. Thesehazardousexposuresexistin many forms,
and can be as seemingly innocuous asachanging alight bulb from astep ladder to something ashigh-risk
as connecting bolts on high steel at 200 feet in the air.

What recommendations has the federal government madeto protect workers health?

The Occupational Safety and Health Administration (OSHA) setsforth requirementsand criteriafor fall
protection in construction workplacesin Subpart M, Fall Protection, 29 CFR 1926.500 to 1926.503.

Subpart M providesthebasic standardsfor al fall protection systemsand for mandatory employeetraining
infall hazards. It aso setsforththe circumstancesinwhich anemployer may provideafall protection plan
in placeof conventional systemsand providesan example of such aplaninoneof thefive non-mandatory
appendicesto the section.

Fall protection is also covered in other parts of the construction standards. Requirements for specific
operations are covered in Subpart L-Scaffolding; Subpart N-Cranes, Derricks, Hoists, Elevators, and
Conveyors; Subpart R-Stedl Erection; Subpart S-Underground Construction, Caissons, Cofferdams and
Compressed Air; Subpart V-Power Transmission and Distribution; and Subpart X -Stairwaysand L adders.

Subpart D of the General Industry Standards, Walking and Working Surfaces, Sections 1910.21 to
1910.32, deal swiththebasi c elementsof workplace—floor and wall openings, stairs, ladders, scaffolding,
and with one of the most basic safety practices, good housekeeping.

Where can moreinfor mation be found?

Thereferencesincluded in this document provide auseful inventory of published reports and literature.
Additional information from NIOSH can be obtained by calling the following number:

1-800-35-NIOSH
(800-356-4674)
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OVERVIEW OF POTENTIAL HAZARDS FOR FALLS FROM ELEVATIONS

Fallsfrom elevationsoccur inal industries, inall occupations, and in amyriad of work settings, fromthe
ironworker connecting steel columns200feet intheair, tothelaborer washing windowsfrom asuspended
scaffold 60 feet from the ground, to the stock clerk retrieving goodsfrom ashelf using a4-foot stepladder.
Fatal falls from elevations are classified by external cause of death codes (E-codes) ES880-E888 of the
International Classification of Diseases, NinthRevision, (ICD-9).! For the purpose of thismonograph, the
following categorieswill bediscussed: 1) fallsfromladders(E881.0), 2) fallsfrom scaffolding (E881.1),
3) fallsfromor out of buildingsor other structures(E882), 4) other fallsfrom onelevel toanother (e.g., falls
from stationary vehiclesand fallsfromtrees) (E884.9), and 5) other and unspecified falls(E888). TheE-
codesE885, E886 (falsonthesamelevel), and E887 (fallsresulting in fractureswith cause unspecified),
were excluded from this monograph since these types of fallswere not investigated as part of the FACE
program. Figure 1 illustrates examples of common el evated working environments.

FixedLadder

Figure 1. Common Types of Fall Environments



FALL ENVIRONMENTS
Ladders (E881.0)

L addersare designed and manufactured to befixed or portable and areintended to provide easy accessto
variouswork settings. Ladder configurationsvary by length, load rating (e.g., typelA, 1, 11, or 111), and
ladder material (e.g., wood, aluminum, or fiberglass). Common types of ladders include straight, step,
trestle, extension trestle, platform, combination, mason’s, and two- and three-section extension ladders.
Ladder sizes range from 2-foot step ladders to 72-foot, three-section extension ladders as well as fixed
ladders that can extend hundreds of feet (e.g. providing access to the top of awater tower).

Safety features that have been designed into some ladders, or are available as retrofits, are dip resistant
rungs/steps, positioning feet that fully articulate, and top and bottom stabilizers. Fixed ladderstypically
haveaglide-rail system through the middlethat isaccessed and egressed while using afull body harness
with a glide lock attached to a chest D-ring. Other fixed ladders have caging systems which are aless
effectivetool for fall protection. Someimportant factorsto be considered beforeusing or climbing aladder
are placement, securing or tying down, climbing style, angle of inclination, three-point contact, and tasks
to be performed.

Factorsthat contributetofallsfromladdersareladder slip (top or bottom), overreaching, slipping onrungs/
steps, defective equipment, and improper ladder selection for agiventask. Thereare appropriate usesfor
stepladders and for extension ladders, but the choice of the wrong ladder for a particular job can put the
user at increased risk for afall.

Scaffolds (E881.1)

Scaffoldsaredefined astemporary elevated platformsand their substructures, that are used for supporting
workers or materials or both. Scaffoldsvary greatly intype, size, material, and function and are used in
a multitude of work settings. Familiar tasks associated with scaffold use include drywall and stucco
application, sand blasting and painting, window washing, structural cleaning, caulking, removing
asbestos, performing maintenance, installing piping/conduit, laying brick/concrete bl ock, andinspecting.
Seethe glossary for definitions of scaffold types.

Factors associated with falls from scaffolds include improper maintenance or erection/dismantling
procedures, incorrect methodsfor mounting or dismounting, overloading, absenceof guardrails, scaffold
component failures, defective personal protective equipment (PPE), or absence or improper use of PPE.

Fallsfrom or out of buildingsor other structures (E882)

Included in this group are falls from or through roof and floor openings and edges, structural framing,
skylight fixtures, utility polesand towers, bridges, tanks, window openings, and platforms.

Regardless of the industry or occupation, a worker may, at some timein his or her working career, be
exposed to one or more of the fall-from-elevation environments described above. For example, in the
constructionindustry numeroustasksassociated with fall hazardswill be performed by workersevery day.
Tasks such asinstalling shingles on roofs, erecting skeleton steel for buildings and structures, climbing
towers, painting bridgesand storagetanks, or installing and maintai ning skylight fixturescan and do result
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ininjuriesand deathtoworkers. Thesetasksrepresent only afew of themany tasksthat canresultininjuries
and deathtoworkersduetofailureto recognizefall hazards, failureto use personal protective equipment,
overreaching, loss of balance, tripping, slipping, or equipment failure.

Other falls from one level to another (including falls from embankments, haystacks, stationary
vehiclesor trees) (E884.9)

Fallsfrom embankments, haystacks, and treesoccur in limited work settings and to sel ected occupational
groups, whereasfallsfrom stationary vehiclesoccur in numerousindustriesand occupations, sincevehicles
are used in a wide variety of industrial sectors. Vehicles include automobiles, buses, trucks, vans,
construction machinery being used as transport vehicles on public highways, farm and industrial
machinery, fire engines, motorcycles, motorized bicycles or scooters, and trolley buses not operating on
rails. Primary hazardsrelating to vehiclesincludelack of or failureto useseat belts, and slipping/tripping.

Conclusions

One of the serious and oftentimes deadly hazards found in the workplace is falls from elevations. Fall-
prevention measures can be general, varied, specific, or elaborate; and the recognition, planning, and
implementation of asoundfall-prevention programisthefirst stepinreducingfalsintheworkplace. When
fall hazardsarerecognized, provisionsto abatethe hazards can be devel oped, implemented, andreinforced
on atimely basisto prevent deaths and injuries resulting from fallsin the workplace.






EPIDEMIOLOGY OF FATAL FALLS FROM ELEVATIONS

INTRODUCTION

Falswereidentified asthefourthleading cause of occupational-injury fatality inthe United Statesbetween
1980 and 1989 by the National Traumatic Occupational Fatalities (NTOF) surveillance system of the
National Institute for Occupational Safety and Health (NIOSH), accounting for 10% of all occupational-
injury deaths.? NTOF data also showed that workersin the construction, mining (including oil and gas
extraction), and agriculture/forestry/fishing industries had the highest fatality ratesdueto fallsduring the
decade. The Census of Fatal Occupationa Injuries (CFOI) of the Bureau of Labor Statistics (BLYS)
reported that fallsto alower level comprised 9.9% of fatalitiesin 1996.2 The CFOI dataidentified roofs,
ladders, and scaffolds as the most common fall locations. Other studies have noted falls associated with
steel erection,*® fallsfrom equipment or materials,* and falls through floor openings.>®

Previous research has identified falls as a leading cause of fatalities in the construction industry. Falls
accounted for 25% of the construction deathsidentified by NTOF for 1980 through 1989,” 32% reported
by the 1996 CFOI 2 and 33% of construction fatalitiesinvestigated by the Occupational Safety and Health
Adminigtration (OSHA) between 1985 and 1989.° Falls comprised 29% of construction fatalities in
Washington State between 1973 and 19832 and 46% in New Jersey between 1983 and 1989.°
Occupational groupsidentified with high frequenciesof fatal fallsincluderoofers, painters, ironworkers,
carpenters, construction laborers, and tree trimmers. 1

Thefollowing analysis combines 15 years of datafrom the NTOF surveillance system with final reports
on 91 fatalitiesinvestigated by NIOSH through the Fatality Assessment and Control Evaluation (FACE)
program to describe work settingsin which fatal fallsarelikely to occur and the associated risk factors.

METHODS

TheNTOF surveillance systemisbased on desth certificatesfromall 50 statesand the District of Columbia
meeting the following criteria: age 16 yearsand older, externa (injury) cause of death, and the certifier
noted that theinjury occurred at work.? Theinclusionin NTOF of theinjury description, cause of death,
occupation, andindustry in narrativeform providesan opportunity for detailed examination of fall-related
fatalities.

Limitationsof theuseof death certificatesin ascertaining work-rel atednessand asasource of occupational -
fatality data have been described previoudly.? *#** Among the chief limitations are a lack of specific
employment information, the customary useof “usual” occupationandindustry asthey appear onthedeath
certificateasproxiesfor occupationandindustry at thetimeof injury, and theabsenceof national guidelines
for completion of the “injury at work?" item on the death certificate at the time these NTOF data were
collected. Despitetheselimitations, it hasbeen demonstrated that death certificatesidentify, ontheaverage,
80% of work-related fatalities nationally, morethan any other single source.** Thefrequenciespresented
here should be viewed asthe minimum number of fall-related fatalities occurring during the study period.



ThisanadysisincludesNTOF datafrom 1980through 1994 for fata fallsfrom e evationsidentified by externa
causeof death codes(E-codes) E880-E884 and E888 of thelnternational Classification of Diseases(1CD-9),
NinthRevison(Tablel).!

Table 1. ICD-9 External Cause of Death Codes for Falls from Elevations

ICD-9 DESCRIPTION

E880 Falls on or from stairs or steps

E881 Falls on or from ladders or scaffolding

E882 Falls from or out of buildings or other structures

E883 Falls into a hole or other opening in the surface

E884 Other falls from one lewel to another (e.g., tree, stationary vehicle, haystack, embankment)
E888 Other and unspecified falls

Fdlsonthesameleve (E885and E886) wereexcludedfromthisanayss, aswerefalsresultinginfractureswith
causeunspecified (E887). Casesass gned thesethree E-codescomprised lessthan 3% of the8,545total cases
fortheperiod 1980-1994. Severa other typesof fal-relatedincidentsareexcluded fromthel CD-9fdllsrubric,
notably fallsfrommachinery inoperation, fallsfromrailway trainsor inwater transport, fall sfrommoving motor
vehicles, falswhileboarding or dighting from motor vehicles, fall spreceded by thecollgpse of abuilding or
structure, fallsfromburning buildingsor structures, and fallspreceded by electrocution. Casesthat hadfall-
related E-codesbut whoseinjury descriptionsmatched the exclusionsdescribed abovewerea so eliminated
fromtheanalys's, aswerecaseswith an E-code of E888 whoseinjury descriptionswereconsistent withfalls
onthesamelevd, resultinginafina total of 8,102 fatalities.

In the analysis of fall-related fatalities, E-codes provide insufficient detail to ascertain specific
circumstances and hazards, particularly in the instance of E882, falls from buildings or structures. The
injury description and cause of death narrativesin NTOF were used to obtain more precise information
about the location from which the worker fell.

Caseswereclassified by maor industry division according to the 1987 Standard Industrial Classification
(SIC) system,* and by occupation division according to Bureau of the Census classification schemes.'”18
Average annual employment data used to calcul atefatality rates by industry division were obtained from
the Current Population Survey, amonthly household survey conducted for the Bureau of Labor Statistics
by the Bureau of the Census.*® Because of lack of comparability with earlier classification systems(before
1983), fatality rates by occupation were calculated only for the years 1983 through 1994.

Between 1982 and 1997, the NIOSH FACE program investigated 90 fatal fall incidents in which 91
workerswere killed. FACE investigations yield detailed information pertaining to the risk factors and
sequence of eventsleadingtofatalities. Inaddition to siteinvestigationsand employer interviews, FACE
investigators use police and medical examiner reports, death certificates, OSHA documents, newspaper
accounts, and other sources to develop summary reports containing recommendations for prevention of
similar incidents. FACE investigations constitute acase series; results of analysesof FACE datamay not
begeneralizedto all fatal fallsfrom elevations. FACE dataare not directly comparablewith sources such
as NTOF which seek to enumerate all occupational fatalities. However, FACE data complement NTOF
surveillancedataby providing greater detail for identifying and describing work situationsassociated with
fatal injury.
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RESULTS

Between 1980 and 1994, 8,102 workersinthe United Statesdied asaresult of fallsfromelevations. There
wasan averageof 540 deathsper year, comprising 9.6% of work-related fatalitiesover the 15-year period.
Theaverageannual fatality rate was .49 per 100,000 workers. Theannual rate declined from .68in 1980
t0.42in 1994 (Figure 2). This38% decreaseparalleled the overall 41% decreaseinratesfor all causes of
death.

Deaths per 100,000 Workers

80 81 82 83 84 85 8 87 83 89 90 91 92 93 Y
Y ear

Figure 2. Work-related Fall Fatality Rates, NTOF, United Sates, 1980-1994 (N=8,102)

Ninety-seven percent of the workers (7,859) were male. Decedents ranged in age from 16 to 96, with a
median ageof 42. Whilethegreatest number of fallsoccurred among workersaged 25to 34 years, therate
of fall fatalitiesincreased with age (Table 2).

Table2. Number and Rate Per 100,000 Workers of Fatal Falls
by Age of Worker, United Sates, 1980-1994

Age Group (Years) N % RATE

16-19 220 2.7 0.23
20-24 749 9.2 0.38
25-34 1870 23.1 0.40
35-44 1567 19.3 0.39
45-54 1479 18.3 0.54
55-64 1469 18.1 0.86
65+ 741 9.1 1.57
Unknown 7 0.1
Total 8102| 100.0 0.49

Source:  National Traumatic Occupational Fatalities (NTOF)
Surveillance System



Thedistribution of workersby racewas86.8% white, 8.9% black, 1.9% other races, and 2.3% of unknown
race. Fatality rates dueto falsfrom elevation were .49 deaths per 100,000 workers among whites, .44
among blacks, and .31 among workers of other races.

The greatest numbers of deaths occurred within the construction, manufacturing, and services industry
divisions, and the highest rates per 100,000 workers were observed in construction, mining, and
agriculture/forestry/fishing (Table3).

Table 3. Number and Rate Per 100,000 Workers of Fatal Falls
by Industry Division, United Sates, 1980-1994

INDUSTRY DIVISION N % RATE
Agriculture/Forestry/Fishing 507 6.3 0.99
Mining 211 2.6 1.69
Construction 4044 49.9 3.89
Manufacturing 943 11.6 0.30
Transportation/Communications/Public Utilities 518 6.4 0.45
Wholesale Trade 145 1.8 0.22
Retail Trade 250 3.1 0.09
Finance/lnsurance/Real Estate 106 1.3 0.10
Senices 765 9.4 0.14
Public Administration 181 2.2 0.23
Not Classified 432 5.3
Total 8102 100.0 0.49

Source: National Traumatic Occupational Fatalities (NTOF) Surveillance
System

NTOF contained detailed SI C codesfor fatalitiesoccurring between 1990 and 1994, atotal of 2,381 cases.
The greatest numbers of deaths were found in construction industry subgroups (Table 4).

Table4. Detailed S C Codeswith 50 or More Fatalities Due to Falls from Elevations,
United Sates, 1990-1994

SIC CODE DESCRIPTION DEATHS
1542 General Contractors — Nonresidential 205 *
Buildings, Other Than Industrial
Buildings and Warehouses
1611 Highway and Street Construction, 177 **
Except Elevated Highways
1761 Roofing, Siding, and Sheet Metal Work 147
1791 Structural Steel Erection 121
1751 Carpentry Work 79
1721 Painting and Paper Hanging 71
1521 General Contractors — Single Family Houses 63
1731 Electrical Work 59
7349 Building Cleaning and Maintenance 56
Services, not elsewhere classified (n.e.c.)
783 Ornamental Shrub and Tree Services 56

Source: National Traumatic Occupational Fatalities (NTOF) Surveillance System
*  Default category when death certificate specifies building construction
**  Default category when death certificate specifies only construction
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Analysisof age-specific ratesby industry revealed apattern consistent acrossmost industry divisions. In
general, rates increased slowly with age up to age 55, then increased markedly among workers aged 55
to 64 years, and rose even more sharply beginning at age 65 (Figure 3). Theonly exceptionto thispattern
was the mining industry, where the lowest rate was observed among workers aged 35 to 44 years, and
workersbelow age 25 had fatality ratesnearly as high asthose seen among the oldest workers. Inall other
industry divisions, fatality ratesamong workersaged 65 yearsand older werefiveto ten timeshigher than
those among workers below age 25.

Deaths per 100,000 W orkers
12

10

16-19 20-24 25-34 35-44 45-54 55-64 65+
Age Group

O N b~ O

|—Ag/F0r/Fish —=—Mining =——Constr —+— Mfg |

Figure 3. Rates of Work-related Fatal Fallsby Age for Selected Industry Divisions,
NTOF, United Sates, 1980-1994

Occupation divisions in which the greatest numbers of fall-related fatalities occurred were precision
production, craft, and repair; |aborers; executive, administrative, and manageria ; and service. Fataity rates
were highest among laborers, crafts workers, and workersin farming, forestry, and fishing occupations
(Table 5). Detailed occupations with the greatest numbers of deaths between 1990 and 1994 were
construction laborers, carpenters, roofers, managers and administrators, n.e.c., structural metal workers,
and construction supervisors, n.e.c.
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Table5. Number and Rate Per 100,000 Workers of Fatal Falls
by Occupation Division, United Sates, 1980-1994

OCCUPATION DIVISION N % | RATE*
Executive/Administrative/Managerial 513 6.3 0.24
Professional Specialty 260 3.2 0.12
Technicians/Support 74 0.9 0.13
Sales 185 2.3 0.09
Clerical 117 1.4 0.04
Service 508 6.3 0.2
Farmers/Foresters/Fishers 488 6.0 0.91
Precision Production/Craft/Repair 3569 44.1 1.7
Machine Operators 409 5.0 0.32
Transportation/Material Moving 369 4.6 0.5
Laborers 1307 16.1 1.79
Not Classified 303 3.7
Total 8102| 100.0
* 1983-1994

Source: National Traumatic Occupational Fatalities (NTOF)
Surveillance System

L ocation of Fall

Buildings (particularly roofs), ladders, and scaffolds were the most frequently observed locations from
which workersfell (Table 6).

Table 6. Work-related Fatal Falls by Location From Which Worker Fell, United States, 1980-1994

LOCATION N %
Stairs or steps 207 2.6
Ladder 994 12.3
Scaffolding 1055 13.0
Scaffold collapse (n=74)
Building 1774) 21.9
Roof (n=1230)
Floor (n=83)
Specified structures 657 8.1
Unspecified structure/building 381 4.7
Fall into hole or other opening 391 4.8
Other fall from one level to another 1346 16.6
Tree (N=234)
Stationary vehicle/machine (n=177)
Fall, n.e.c./unspecified 1297 16.0
Total 8102] 100.0

Source: Nationd Traumatic Occupational Fatalities (NTOF)
Surveillance System

Fallsfrom Ladders

Constructionindustry workersaccounted for afar greater proportion of fallsfrom ladders (46%) than did
workersin any other industry. Anadditional 11% of workerswere employed in manufacturing and 11%
in serviceindustries. Between 1990 and 1994, the greatest numbers of deaths occurred among Generdl
Contractors— Nonresidential, Other Than Industrial Buildingsand Warehouses(SIC 1542), and Painting
and Paper Hanging (SIC 1721).
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Laddersweretheleading cause of fatal work-related fallsin theretail trade (22%) and finance, insurance,
and real estate (21%) industry divisions, and the second leading cause in services (14%) and public
administration (18%). They were associated with 20% of fatal falls among sal es occupations, more than
any other fall-related cause. Ladders accounted for 17% of falls among executive, administrative, and
manageria workers and 18% of falls among technician/support and service occupations.

Workersaged 55 yearsor older wereinvolvedin 27% of all fatal falls, but accounted for 42% of fallsfrom
ladders. Lessthan 7% of ladder-related deaths were among workers under the age of 25 years.

Fallsfrom Scaffolds

Construction industry workers accounted for over 70% of falls from scaffolding. Fourteen percent of
scaffold-related fatalities between 1990 and 1994 occurred among workers in Genera Contractors —
Nonresidential, Other Than Industrial Buildingsand Warehouses (SIC 1542), 11%inHighway and Street
Construction, Except Elevated Highways (SIC 1611), and 10% in Masonry, Stone Setting, and Other
StoneWork (SIC 1741). Workersin crafts occupations experienced 58% of fatal fallsfrom scaffolding.
Detailed occupationswiththegreatest numbersof fatal fall sfrom scaffol ding between 1990 and 1994 were
construction laborers, carpenters, and brickmasons and stonemasons.

Fallsfrom Buildingsor Structures

Sixty-onepercent of fatal fallsfrom buildingsand structuresoccurred within the constructionindustry, 8%
in manufacturing, and 8% in services. Between 1990 and 1994, the specific industries with the greatest
proportionsof thesefatalitieswere General Contractors— Nonresidentia, Other Than Industrial Buildings
and Warehouses (SIC 1542); Roofing, Siding, and Sheet Metal Work (SIC 1761); and Highway and Street
Construction, Except Elevated Highways (SIC 1611).

More than 50% of workers who died in falls from buildings or structures were employed in the crafts
occupation division; 18% werelaborers. Between 1990 and 1994, the greatest numbersof thesefatalities
were seen among construction laborers, roofers, and carpenters.

Of the 1,774 fatal fallsfrom buildings, 1,230 (69%) were falls through or from aroof (Table 7).

Table 7. Circumstances of Fatal Roof-related Falls, United Sates, 1980-1994

N %

Falls through roof

Through roof opening 43 3.5

Through roof (non-supportive materials) 13 1.1

Through skylight 83 6.7

Through roof, n.e.c./unspecified 103 8.4
Falls from Roof

From roof structural member 19 1.5

From roof 961 78.1
Roof, n.e.c./unspecified 6] 0.50
Total 1230] 100.0

Source: National Traumatic Occupational Fatalities (NTOF)
Surveillance System
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Workersin crafts occupations experienced 56% of fatal fallsthrough or from roofs. Between 1990 and
1994, the greatest numbers of roof-related falls occurred among roofers, carpenters, and construction
laborers.

Disproportionately high numbersof fallsfrom specified structureswere observed in the mining industry,
which includesoil and gasextraction, and in transportation/communications/ public utilities (TCPU). In
mining, 36% of al fatal fallswerefrom specified structures, the majority of which wererigsand derricks.
Fatal fallsin mining weremost prevaent within SIC Major Group 13, Oil and Gas Extraction (101 of 144
fatal fallsassigned toamajor group, or 70%). Fifty-nine(58%) of the 101 wereclearly fallsfromoail rigs,
derricks, or towers. Anadditiona 17 mining fatalitiesnot classifiedto amajor group werefallsfromrigs
or derricks. In other mining sectors, the incidence of fatal falls was much lower than in Oil and Gas
Extraction: metal (9), coa (11), and nonmetal (23).

In TCPU, 23% of fatal falls were from structures, predominantly poles and towers. This industry
contributed only 6% of fallsoverall, but 18% of fallsfrom structures.

Other Fallsfrom Elevation

Fallsfromtrees(17%) and stationary vehicles(13%) weremost preva ent among the 1,346 other fallsfrom
elevation. The greatest numbers of fals from stationary vehicles or machinery occurred within
manufacturing and TCPU. Within bothindustries, themajority of thesewerefallsfrom stationary trucks.
Workersintheagriculture/forestry/fishingindustry accounted for only 6% of al fatal fals, but suffered 57%
of fallsfrom trees. The magority of fatalitiesin thisindustry division occurred within agricultural crop
production (Major Group 01) and agricultural services (Mg or Group 07). In crop production, fatal falls
were evenly distributed among fallsfrom ladders, roofs, structures such assilos, stationary vehicles, and
trees. Incontrast, fall sfrom treescomprised over two-thirdsof fatal fallsintheagricultural servicessector.

FACE Investigations

Between 1982 and 1997, the Fatal ity A ssessment and Control Evaluation (FACE) project investigated 90
fatal fall-related incidentsresulting in 91 deaths. Thefatalitiesoccurredin 13 states. Eighty-eight of the
workers (97%) weremale. Theworkersranged in agefrom 16 to 70 years, with amedian age of 36. The
majority (78%) werewhite and non-Hispanic. Nine percent were black, 8% were Hispanic, and 5% were
of other races.

Themagority of fatal fall sinvestigated by FACE (82%) occurred inthe constructionindustry. In51 of the
75 construction cases (68%), the worker was employed by aspecial trades contractor (SIC Major Group
17). Thespecificindustriesnoted most frequently inthe FACE datawere SIC 1761 (Roofing, Siding, and
Sheet Metal Work), SIC 1721 (Painting and Paper Hanging), and SIC 1542 (General Contractors —
Nonresidential Buildings, Other ThanIndustria Buildingsand Warehouses). Theremainder of FACEfall
investigationswerein agriculture/forestry/fishing, manufacturing, TCPU, wholesaletrade, services, and
publicadministration.

The majority of workers (76%) were employed in crafts occupations,; 13% were laborers. The specific
occupations observed most frequently were painters, structural metal workers, carpenters, construction
supervisors, n.e.c., and roofers.
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Eighty-two percent worked for private sector employers; the remainder were self-employed (14%) or
government employees (2%). Theemployment classof oneworker wasunknown. Company sizeranged
fromoneemployeeto morethan 10,000, withamedian of 40 (Figure4). 1n36% of the cases, theemployer
had beeninbusinessfor 5to 10years. Inanother 28%, theemployer had beeninbusinessfor 11to 20years.

Percentage
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Figure4. Distribution of Work-related Fatal Falls by Company Sze,
FACE Investigations, 1982-1997 (N=91)

The worker’ slength of employment with hisor her current employer ranged from 1 day to 24 years; 16
of theworkers (18%) had been employed by their company for 1 month or less (Figure 5). The median
employment period was 18 months. Nearly half (49%) had been working for their current employer for
lessthan 12 months, 83% of thesewereemployed in construction. Inmany of thefatal fallsinconstruction
investigated by FACE, the worker had little additional experience performing the same task for another
employer. Only 4 of the 35 construction workerswith 12 monthsor lessservicewiththeir current employer
had more than a year’s experience doing the same type of work, and only 3 had more than a year of
experience in the specific job task associated with the fatality.

0 Percentage
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Length of Employment

Figure5. Distribution of Work-related Fatal Falls by Time with Employer,
FACE Investigations, 1982-1997 (N=91)
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Forty-nine percent of theempl oyershad adesignated saf ety officer, and 58% had awritten safety program.
However, only 37% had written rules covering the task being performed by the worker at thetime of the
fatal fall. Thirteen percent of employersprovided no employeetraining; 59% provided on-the-jobtraining
only. A combination of training methods (on-the-job, classroom, and manuals) was used by 23% of
employers, and training status was unknown in 4% of cases.

Availability and use of personal protective equipment (PPE) was ascertained for over three-fourthsof the
fatalitiesinvestigated. Nonuseand incorrect use (n=41) were morefrequent than PPE not being available
at theworksite (n=18) (Table 8). Thekindsof equipment most frequently present at the worksite or used
by the worker were safety belts and lanyards, guardrails, and lifelines.

Table 8. Fatal Falls by Availability and Use of PPE, FACE, 1982-1997

PPE STATUS N| %

PPE not available 18| 19.8
PPE available, but not wearing | 15| 16.5
Wearing PPE, but not using 14| 17.6

Using PPE incorrectly 12| 13.2
Using PPE, but PPE failed 2 2.2
PPE not applicable 9] 9.9
Unknown 21| 23.1
Total 91| 100.0

The greatest numbers of incidents investigated through FACE were fals from roofs, scaffolding, and
ladders (Table 9).

Table 9. Fatal Falls by Location From Which Worker Fell, FACE, 1982-1997

LOCATION N %
Stairs or steps 0 0.0
Ladder 8 8.8
Scaffolding 17| 18.7
Scaffold collapse (n=2)
Building 40 44.0
Roof (n=26)
Floor (n=10)
Specified structures 7 7.7
Unspecified structure/building 11 121
Fall into hole or other opening 0 0.0
Other fall from one level to another 8 8.8
Tree (n=1)
Stationary vehicle/machine (n=5)
Fall, n.e.c./unspecified 0 0.0
Total 91| 100.0

The kinds of laddersinvolved in fall fatalities investigated by FACE were extension ladders (3), fixed
ladders(3), ropeladders(1), and stepladders(1). Four of theeight fatalitiesoccurredinsidetanksor towers
(threefixedladdersand oneropeladder). Absenceof confined spaceentry proceduresor failureto adhere
to existing proceduresplayed aroleinall four fatalities. Intwo of these casesthat involved fixed |adders,
personal protective equipment such as harnesses, safety belts, lifelines, and respirators were required by
the employer and available at the site but not used by the worker who fell.

16



Three of the falls from ladders investigated by FACE occurred while the worker was ascending or
descending. Inthefatality involving aropeladder, theworker used aninappropriate climbing procedure,
facingtheladder rather than ascendingit along thesideto minimizeswaying. Inanother instance, theupper
section of an extension ladder was used without the bottom section, and the bottom of that section dlipped
out on the wet concrete work surface.

Six of thescaffol dswere suspended scaffol ds; one of theseeventsresultedintwofatalities. Six weretubular
welded-frame scaffolds; two were mobile scaffolds; and the remaining two were other types. FACE
investigations identified severa factors associated with falls from scaffolds. improper maintenance or
erection procedures (e.g., failure to lock casters, failure to check tightness of bolts, failure to check
suspensionropefor damage, or failureto secure planking); incorrect methods of mounting and dismounting
(e.g., using guardrails or diagonal bracesto climb from one level to another); and absence of guardrails.

Of theroof-related falls, ninewerethrough roof openings(four of whichwere openingscut for skylights);
eight were from aroof edge; five were from roof structural members; and two were through skylights.
FACE investigationsidentified several factorsassociated with roof-rel ated fall sincluding unguarded roof
openings, unsecured or unstable materials, and loss of balance. Loss of balance occurred in conjunction
withwork activities such as carrying metal decking, attempting to free a snagged cable, or unwinding an
extensioncord. Investigationsof theskylight-rel ated fatalitiesreveal ed that theempl oyersfailedto provide
the standard skylight cover or fixed standard railing on all exposed sides as required by OSHA General
Industry Standard 29 CFR 1910.23(a)(4).® These investigations also suggested that workers may have
been unaware that the structural integrity of the skylights wasinsufficient to support their weight.

Overdll, the mean height of thefall was41 feet, and the median was 28. Eight percent of theworkersfor
whom fall height was known fell 10 feet or less; 22% fell morethan 50 feet (Figure 6). Infour of the six
fallsfrom ladders, theworker fell 20 feet or less. The 16 fatalitieswhich werefallsof 15feet or lesswere
evenly distributed among fallsfrom ladders, scaffolds, roofs, floors, and vehicles. Twelveof the26 falls
from roofs (46%) were from heights of 21 to 30 feet. Eight of the 17 fallsfrom scaffolding (47%) were
from heights of 46 feet or more.

14 Number
12
10

8

6

4

2

0

58‘& i \?/'\io @(19 flz\/'(ﬁj %6%0 %\;,g; ’b@@ &‘/’b@ &05/9 @”ﬁ@«w@@\@&&éo

Feet
Figure6. Distribution of Fatal Falls by Height of Fall, FACE Investigations, 1982-1997 (N=91)
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DISCUSSION

Anaysisof NTOF dataonfatal work-related fallsinthe United Statesidentified fallsasthefourthleading
causeof workplacefatalities. Fifty percent of all fatal fallsidentified by NTOF occurredintheconstruction
industry, which had both the highest frequency andrate of fatal fallsbetween 1980 and 1994. Theindustry
is characterized by self-employment, small firms, irregular and seasonal employment, temporary and
inexperienced workers, intense pressure to meet deadlines, multiple contractors and subcontractors
working at the same site, and changing work settings (within asingle jobsite or between sites).?2

FACE investigations showed that the above characteristics of the construction industry can contribute to
fatal falls. Lack of hazard recognition can result from lack of coordination of work tasks between
contractors, rapid physical changesin the work environment, and worker inexperience. Deviation from
standard operating procedure and lack of adherence to safety standards (e.g., failing to use PPE and
allowingaccumulated debristo createfall hazards) may be associated with contract deadlines, theworker’s
inexperience, theworker’ slack of familiarity with the task or thework environment, and the employer’s
lack of written task-specific work procedures.

For many construction workers, exposureto fall hazardsisanearly constant aspect of employment. Fall
prevention challenges facing the construction industry are not necessarily limited to recognition that
hazardsexist and that meansof fall protectionarerequired and available. Alsoof concernarethedifficulties
inproviding regular, consi stent safety training, coordinatingwork activitiesamong avariety of contractors
and subcontractors, and devel opment of safework practicesin achanging workforceamid changingwork
Settings.

The manufacturing and services industry divisions had the second and third highest frequencies of fatal
falls. Theseindustries, however, had lower fatality rates, and level sof exposuretofall hazardsmay beless
constant than in construction. Thus, employer and worker recognition of fall hazards may belower. In
addition, becausework environmentsintheseindustriesvary widely no singlefall |ocation predominates,
and injury prevention programs may have to address various kinds of hazards. This presents diverse
challengesto those responsible for protecting workersin theseindustriesfrom fall hazards.

Following the constructionindustry, the highest fall-fatality rateswere observed inthemining (including
oil and gas extraction) and the agriculture/forestry/fishing industries. Fatal falls within mining were
concentrated within the oil and gas extraction sector, suggesting that fall prevention programs for the
industry should emphasi ze hazards associated with working from rigsand derricks. Thewide variety of
fall typesseeninagricultural production suggeststhat fall prevention programstargeted at farmersneedto
addressawidevariety of fall hazards. Ontheother hand, fallsfrom treespredominated in the agricultural
services sector (particularly SIC 0783, Ornamental Shrub and Tree Services), where prevention efforts
could most effectively be directed at this specific hazard.

The NTOF analysis corroborated previous research in identifying roofers, carpenters, construction
laborers, structural steel workers, painters, and tree trimmers as occupations that experienced high
frequenciesof fatal falls. NTOF al soidentified notable numbersof fallsamong managers, administrators,
and construction supervisors, who may haveless constant level s of exposureto fall hazardsthan workers
such as roofers and structural steel workers. Emphasis on hazard recognition skills and use of PPE are
important not only to managers' personal saf ety but to demonstrate management commitment to safework
practices.
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L adder-related incidentsweretheleading causeof fatal fallsin retail tradeand finance, insurance, andreal
estate, and the second leading causein servicesand public administration. Although theseindustrieshad
low fall-fatality ratesoveral, itisnonethel essimportant to recognizetherisk posed by laddersinthesework
settings and to provide appropriate worker training where ladders arein use.

Workersaged 55 yearsand ol der accounted for adisproportionately high share of fatal fallsfrom ladders,
42%. Ladders are generaly used with minimal fall protection, with workers relying on balance and
coordinationto avert falls.?* Even minor declinesin balance, coordination, and reaction times associated
with the normal aging process may result inincreased risk of falls from ladders among ol der workers.?*

The NTOF dataalso showed that fall fatality rates dueto all causesincreased with age, particularly after
age65. Comparedwithyounger workers, injuriesto older workerstended to result in more complications
and prolonged recovery periodsand were morelikely to result in death.?>2¢ Another source reported that
workersaged 55 yearsor older wereat decreased risk for nonfatal injury yet spent greater median daysaway
from work when injured (10 days vs. 6 days for younger workers).?”

NTOF and FACE datarevea that the risk and nature of fatal falls vary substantially by factors such as
industry, age, work setting, and experience. Insomeindustriesasingletypeof fall or smilar group of fall
typespredominates(fallsfromrigsand derricksin oil and gasextraction, and fallsfromtreesin agricultural
services). For theseindustries, fall prevention strategiesshould includeintensivetraining andinterventions
directed at specific hazards. In other sectors, such as construction, agricultural production, and
manufacturing, workers are at risk for awide variety of fall types. Safety programsfor these industries
should addressrisksassociated withworking from ladders, working from variousbuildingsand structures,
and operating and maintaining machinery and vehicles.
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PREVENTION: ELEMENTS OF A FALL PROTECTION PROGRAM

Every day at worksites across the nation many workers are required to work at elevations and are exposed to
numerousfall hazards. Therefore, itisessentia for employerstodevel op andimplement comprehensive, written
fall-protection programswhereworkersareexposedtofal hazards. Fal protection programsshouldadwaysbe
gppliedtodl taskswithidentifiedfdl hazards—includingwork involving: aerid-lifts; walking/workingsurfaces
with questionable strength and structurd integrity; bridges, demolition; floor-openings, leading edges; low-
dope, steep, and built-up roofs; personnd platforms; precast concrete; safety nets, scaffolds; sllos/tanks; stedl
erection; andtreetrimming.

Implementation of written fall-protection programs can reduce the number of fall-related injuries. These
written programsshoul d describetheappropriatefall-protection systemsand equipment tobeusedfor each
anticipated fall hazard. Fall-protection systems covered in awritten fall-protection program may utilize
either passiveor activesystems. Passivesystems, wheninstalled, protect workerswithout theneedfor them
to take additional action on their own behalf. Examples of passive systemsinclude guardrails, parapet
walls, railings, safety nets, and hole covers. Active systems, on the other hand, are protection systemsor
devicesthat require each worker to take positive action to protect against/or arrest afall. Anexample of
an active system iswhen aworker puts on afull-body harness and connects alanyard or aself-retracting
lifeline to a proper anchorage point. Where possible, passive systems should be used because their
effectiveness does not depend on specific actions by the worker being protected.

There are two basic fal-protection systems in use in the congtruction industry, namely fal-prevention and
persond fal-arrest systems. Fall-prevention systemsusually involve passive components, such asguardrails
andholecovers. However, whenpassvesystemsarenot feasi bl e, itisposs bleto prevent fal sby havingworkers
tieoff toself-retractinglifelinesthat areshort enoughtoprevent theworker fromreachingthefall hazard. Persona
fal-arrest systemsare designed tolimit the distancethat aworker canfall, thuslimiting theforcesacting onthe
worker’ sbody inthe event of afdl. Fal-arrest systemsrequiretheuse of afull-body harnessto distributefall
arrest forces so asto minimizethe extent of injury sustainedinafall. Other componentsof afdl-arrest system
may includeoneor moreof thefollowing— ropegrabs, shock absorbing lanyards, varioustypesof connection
hardware (e.g., snap hooks or carabiners), horizontal or vertical lifelines, and anchorage points sufficient to
withstand 5000 pounds or two times the load expected in afall.

Theemployer should devel op, implement, and enforceacomprehensive, written fall protection program.
Theprogram should beinwriting and at aminimum meet therequirementsof OSHA 29 CFR 1926.502.%°
Thefollowing e ementsarerecommended asaguidein devel oping afall protection program. Theprogram
should include, but not be limited to, the following:

1. Addressing all aspects of safety and hazards in the planning phase of projects.

2. ldentifying all fall hazards at the worksite.

3. Traning employees in the recognition and avoidance of unsafe conditions and the OSHA

regulations applicable to their work environment to control or eliminate the hazards. OSHA
recommendsthat fall-protectiontraining includeclassroominstruction supplemented by hands-on
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training with theequipment. Training should commenceat thetimeof hirefor new empl oyeesexposed
tofall hazards, and continueperiodically thereafter. Involveworkers, whenfeasible, to helpidentify
whichtaskscreatefal hazards, and what methodscould beused to eliminatethesehazards. Employee
participation and acceptanceiscrucia toimplementing an effectivefal protection program.

4. Performing ajob hazard analysis for each task to be performed.

5. Providing appropriate fall protection equipment, training workers on the proper use of fall
protection equipment and enforcing its use, and daily inspection of equipment.

6. Conducting scheduled and unschedul ed safety inspections of the worksite.

7. Addressing:
a) environmental conditions,
b) multi-languagedifferences,
c) dternative methods/equipment to perform assigned tasks,
d) establishment of medical and rescue programs.

8. Encouraging workersto actively participate in workplace safety.

Fall protection equipment isvery specific initsapplication, and great care should be taken to choose the
correct systemfor theapplicationintended, in accordancewithindustry standardsor guidelineson specific
worker needs. Manufacturer’ sinstructionsfor correct use and maintenance must befollowed explicitly;
otherwise, injuries and fatalities can result. Compatibility of afall-protection system’s componentsis
crucial. Employersand employees should realize that not all components (such aslanyards, connectors,
lifelines, deceleration devices, and harnesses) are interchangeable. The benefits derived from safely
performedwork at heightsincludemoreorganization, moreempl oyeecooperation, greater productivity for
management, less danger to life on thejob and alower insurancerisk for hazardous work in high places.

OSHA regulations under 29 CFR 1926.501 require employers to provide workers who are exposed to fal
hazardsof over 6 feet with adequatefall protection, whichmay involvetheinstalation of either fall-prevention
systems, or of persond fal-arrest systems. However, the OSHA regul ations provide an exception in selected
work situationswheretheemployer candemondtratethatitisinfeasible, or createsagreater hazardtoinstal | these
sysems. Employershavetheoption of developing and implementing afal protection planinlieu of installing
fal protection systems only when they can demonstrate the infeasibility, or grester hazard created by fal
protection systems. Thisexception inthe OSHA fal protection regulation isfurther described below.

Exception: Whentheemployer can demonstratethat itisinfeasibleor createsagreater hazard to usethese
systems, theemployer shall devel op andimplement afall protection plan which meetstherequirementsof
paragraph (k) of 1926.502 (e.g., employers engaged in leading edge work, precast concrete construction
work and residential construction).

Thefd| protection plan shal beprepared by aqualified person and devel oped specificaly for thestewherethe
leading edgework, precast concretework, or resdential constructionwork isbeing performedandtheplanmust
bemaintained upto date. A “qualified person” isonewith arecognized degree or professiond certificate and
extensive knowledge and experience in the subject field who is capable of design, analyss, evauation and
specificationsin the subject work, project, or product. Theimplementation of thefall protection plan shal be
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under thesupervisionof acompetent person. A * competent person” isonewhoiscapableof identifyingexisting
and predictable hazards in the surroundings or working conditions which are unsanitary, hazardous, or
dangerousto empl oyees, and who hasauthori zationto take prompt correctivemeasurestoeliminatethem. This
planisdesigned to enableempl oyersand employeesto recognizethefal hazardson thisjob and to establishthe
procedures that are to be followed in order to prevent falsto lower levels or through holes and openingsin
walking/working surfaces. Eachemployeewill betrainedintheseproceduresand strictly adheretothemexcept
when doing so would expose the employee to agreater hazard. Thefall protection plan shal document the
reasonswhy the use of conventional fal protection systems (guardrail systems, persond fdl arrest systems, or
safety net systems) areinfeasible or why their usewould createagreater hazard. Thefal protection plan shall
includeawrittendiscuss onof other measuresthat will betakentoreduceor eliminatethefall hazardforworkers
who cannot be provided with protection from the conventiona fall protection systems. For example, the
employer shdl discussthe extent to which scaffolds, ladders, or vehicle mounted work platforms can be used
to provideasafer working surfaceand thereby reducethehazard of faling. Whereno other dternativemeasure
has been implemented, the employer shal implement asafety monitoring system.

To help reduce occupationd fatalitiesresulting from falsfrom e evations, NIOSH recommendsthefollowing
prevention strategies, in addition to the genera recommendations provided on pages 21 - 23, by fall hazard
environment (i.e., ladders, scaffolds, buildings or other structures, machinery, and trees). The prevention
strategies were derived from worksite incident investigations conducted by NIOSH personnel, requirements
contained inthe Occupational Safety and Health Administration (OSHA) Standardsfor Genera Industry and
the Congtruction Industry, and standards from the American National Standards Institute (ANS)).
Ladders
The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI % sgfety standardsfor ladders. Every worker should beknowledgeabl e of thefollowing when
using ladders.
Prior to using aladder, workers should visually inspect it for:

e structural damage, such as split/bent siderails, broken or missing rungs/steps/cleats

* missing or damaged safety devices, such asrunglocks, lock spreaders or safety shoes/feet/spurs/
spikes

* greasg, dirt, or other contaminantsthat could cause slipsor falls

» paint or stickers (except warning labels) that could hide possible defects.
Damaged ladders should be: Tagged or marked for repair, replacement, or destruction.
Climbing guidelines

*  Wear dlip-resistant footwear.

* Keep the areaaround the top and bottom of the ladder clear.
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*  Wear approved fall protection equipment, if applicable.

* Never carry large objects while ascending or descending the ladder. Use a hoist or pulley
mechanism to move large/awkward objects up to working level or down to the ground.

» Keep both hands free for climbing.

» Facetheladder and maintain three-point contact (two handsand onefoot or one hand and two feet
on theladder) at all times.

» Donotloadladdersbeyond themaximumintended |oad for whichthey werebuilt, nor beyondtheir
manufacturer’ srated capacity.

* Useladdersonly for the purpose for which they were designed.
Portable ladders (OSHA 8§1910.26 and 81926 Subpart X)%
There are two basic classifications of portable ladders, self-supporting (step ladders) and non-self-
supporting (straight or extension ladders). Remember to use the proper ladder for the job/task being
performed. In choosing between aself-supporting and anon-self-supporting ladder, an important factor
to consider isthebottom (working surface) and top support conditions. If unsure of what the proper ladder
selection should be, consult the ladder manufacturer or the nearest OSHA office. Proper selection of a
ladder isessential for ensuring safety and reducing the potentia for injury events.
A portable ladder must:
* belong/tall enough to safely reach the work area
* haveaload rating that can support the weight of the user, materials, and tools
* have non-conductive siderails, when used near energized equipment.
When using anon-self-supporting straight or extension ladder, observe the following precautions:
» Useladdersonly on stable and level surfaces unless secured to prevent accidental displacement.
» Extendladder sderailsat|east 3feet abovetheupper landingtowhichtheladder isusedto gain access.
» Set uptheladder so that the height-to-baseratiois4 feet to 1 foot (e.g., 4 feet away from vertical
member for a16-foot ladder). Ageneral “ ruleof thumb” isto placefeet at base of ladder; extend

arms; hands should just touch siderails.

» Haveanother person hold theladder during ascent or descent, or tie/stake/foot it in place (top and
bottom).

» Setladder so that both rails of the ladder maintain equal contact with the supporting structure.
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* Useadjustablefeet to level the ladder, if applicable.

* Never lean more than 12 inches beyond either siderail. Belt-buckle rule: always keep your belt
buckle insde the siderails of the ladder.

» Carry small tools and other work materialsin your clothing or attached to atool belt.

Thethird highest rung isthe maximum climbing height
When using a self-supporting step ladder:
» Useastep ladder only on asolid, level surface.
* Never try to use afolded step ladder as astraight ladder.
* Fully extend and lock the spreaders.
* Never climb or stand on the leg braces, the top step, or on the servicetray.
» Avoid using an unprotected step ladder in adoorway or high-traffic areas.

*  Whenworkinginahigh-trafficarea, lock or barricadedoors, mark theareaoff, or haveaco-worker
monitor the areawhile work is performed.

» Carry small tools and other work materialsin your clothing or attached to atool belt.

Maintain three-point contact if it is necessary to carry large objects up or down aladder.
General Information (ANSI A14 and OSHA §1910.26)%®

The duty rating is to be considered the maximum working load, which includes the weight of the user,
materials, and tools. Thefollowing summarizesthe classification of ladders by duty rating:

TYPE DUTY DUTY RATING
Type IA Extra heawy 300 lbs.
Type | Heaw 250 Ibs.
Type Il Medium 225 Ibs.
Type Il Light 200 Ibs.

Each section of amulti-sectionladder, whenfully extended, should overlap the adjacent section by at |east
the number of feet indicated in the table bel ow.

Minimum required overlap (extension ladders)

Normal Length of Ladder
16 ft - 36 ft [>36 ft - 48 ft |>48 ft - 60 ft
3 feet 4 feet 5 feet
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Thelength of singleladdersor individual sectionsof laddersshall not exceed 30feet. Two-sectionladders
shall not exceed 48 feet inlength and ladderswith morethan two sectionsshall not exceed 60feet inlength.

Maximum lengths for wooden, aluminum, and fiberglass step ladders.

DUTY RATING LENGTH
Type IA and Type | 20 feet
Type ll 12 feet
Type ll 6 feet

Stepladders shall not exceed 20 feet in length.

Fixed Ladders (81926.1053)%*

Fixed ladders shall be used at a pitch no greater than 90 degreesfrom the horizontal, as measured
to the back side of the ladder.

Each step or rung shall be capable of supporting asingle concentrated |oad of at |east 250 pounds
(114 kg) applied in the middle of the step or rung.

Therungsand stepsof fixed metal |addersshall be corrugated, knurled, dimpled, coated with skid-
resistant material, or otherwisetreated to minimize dlipping.

Wherethetotal length of aclimb equalsor exceeds 24 feet (7.3 m), fixed |addersshall be equipped
with one of thefollowing: cages, wells, ladder-safety devices, or self-retracting lifelines.

Scaffolds (§1926.451)%°

The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI 32 sgfety standards for scaffolds. Every worker should be knowledgeable of the following
when using scaffolds.
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The footing or anchorage for scaffolds should be sound, rigid, and capable of carrying the
maximumintended |oad without settling or displacement. Unstableobjects, such asbarrels, boxes,
loose bricks, or concrete blocks, should not be used to support scaffolds or planks.

No scaffold should be erected, moved, dismantled, or altered except under the supervision of a
competent person.

Guardrailsand toeboards should beinstalled on all open sidesand endsof platformsmorethan 10
feet above the ground or floor, except needle-beam scaffol ds and floats.

Guardrailsshould be2 by 4 inches, or theequivalent, approximately 42 incheshigh, withamidrail,
when required. Supports should be at intervals not to exceed 8 feet, and toeboards should be a
minimum of 4 inchesin height.

Scaffolds4 feet to 10 feet in height, having aminimum horizontal dimensionin either direction of less
than 45 inches, should have standard guardrailsinstalled on al open sides and ends of the platform.



Scaffoldsand their components shoul d be capabl e of supporting without failureat |east 4 timesthe
maximum intended | oad.

Any scaffold having accessories such as braces, brackets, trusses, screw legs, ladders, etc. which
are damaged or weakened from any cause should be immediately repaired or replaced.

All scaffold platforms should be tightly planked with scaffold plank grade, or equivaent, as
recognized by approved grading rules for the species of wood used.

After theerection of scaffolding at any project Site, the empl oyer should designate acompetent person
to initidly inspect the scaffolding and, at designated intervalss, re-inspect the scaffolding. Areas of
cong deration for ingpection should include but not be limited to thefollowing: 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) dippery conditions, 13) trusses, and 14) uprights.

Suspensi on-scaffold rigging should beinspected periodically by acompetent personto ensurethat
al connections are tight and that no damage to the rigging has occurred sinceitslast use.

Synthetic rope used in suspension scaffol ding should be protected from heat-producing sources.

Employers should ensure that employees are informed of the hazards of using diagonal bracesas
ameans of climbing scaffolds and instruct workers on the proper way to climb scaffolding.

Falls from buildings (81926.502)%

The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI %% safety standards for falls from or out of buildings or other structures.

Designersof buildingssuchasmulti-tiered steel-framed structuresshould providefor fall protection
anchoragesystemsaspart of theoverall designof thestructure.

Designersof tanksshouldincorporateanchoragepoints(for securing scaffoldsandlifelines) andtoe
boardsintothedesign of their products; ownersof tanksshould consult with tank manufacturersto
devisemeansof installingthesesafety featureson existingtanks.

A competent personshould eval uatepotential tie-off anchoragepointsand determineif theavailable
safety equipment canwork asdesigned. If theequipmentwill notwork asdes gned, contact equi pment
manufacturersto determinewhat equipment isavail ablethat candothejob properly.

A competent personshouldroutinely inspect all protectivedevices(e.g., guardrails, lifelines, etc.) to
ensurethey operateproperly.

Employersshouldensurethat workersfoll ow pre-fabricationbuil ding plansand proceduresand comply
withexistingstandardsregarding structural steel assembly.

Empl oyersshoul densurethat workersusing personne hoistsandwork platformscomply withexisting
standardsregardingtheuseof personnel hoistsandwork platforms.
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» Plant/facility owners/operatorsshouldidentify areasthat may behazardoustoall personnd, including
contractors, and restrict or prohibit the use of, or accessto, theseareas.

*  Unusedor unsecured construction material sshould bestored only indesignated aress.

» Liftsor hoists should be used to raise tools and material sto working heights or to lower toolsand
materialstogroundlevel.

Roof Openings
» Install guardingand/or fall protectiononall roof openings.
*  Warningsignsshouldbepresent onall roof openings.

» Employersshouldconsider, whenapplicable, cuttingtheroof openingsasthelast actionontheroof to
hel p minimizeexposuretothistypeof hazard.

Floor Openings

* Ingtdl guardingintheformof astandardrailingandtoeboardsonall sidesof floor openings, orinstall
acover capableof supporting themaximumintended |oad and soinstalled asto prevent accidental
displacement.

» Hatchway floor openingsshoul d beguarded by hinged-floor-opening coversof standard strengthand
construction, equippedwithstandardrailingsor permanently attached thereto soastoleaveonly one
exposed side. Whentheopeningisnotinuse, thecover shall beclosed or theexposed sideshall be
guardedat bothtop andintermediatepositionsby removablestandardrailings.

Skylights

» Install guardingintheformof standardrailing around skylight openings, or install acover capabl eof
supporting themaximumintendedload. Coversover skylight openingsshouldbeinstalled soasto
prevent accidental displacement.

»  Toguardagaingtfalsthroughskylightsby maintenanceor other personnel whomust accesstheroof once
constructioniscompleted, buil dingownersshould cons der ingtal lingpermanent railingsaround skylight
perimetersor protectivecoversover individua skylights.

»  Skylightmanufacturersandbuildingownersshouldvoluntarily affixwarningsigns(e.g., “ DANGER—
skylightshavebeeningtalledonthisbuilding. Steppingor sittingontheskylight may resultinsevereinjury
or death.”) ontheskylightsandat or near pointsof access(e.g., roof hatches, fixedladders, stairways,
doors, etc.) toareascontaining theseskylights.

» Desgnergmanufacturersof skylightsshouldeva uatecurrent designswithaviewtowardincreasingload
capacitiesand/orincorporating safeguards(e.g., protectivegrillwork).
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Leading Edges and Wall Openings

Providefall protection measuresa ong unguarded roof perimetersandbal conies.
During steel erection, securetemporary flooringfromdisplacement.

Work near an open or damaged window shouldbedonefromthesiderather thanfromdirectly infront
of thewindow, whenever possible. Thisisalsotrueof door andwindow openingsprior toinstallation
of thedoor andwindow. Guardrailsshould beinstalled acrosstheopening until thedoor or window
isingdled.

Stationary Vehiclesand Tree Work

Thefollowing recommendationsweredesignedfor agrial lifts(81926.556),* fork lifts(poweredindustrial
trucks)(81910.178), and tree work,*! and should be followed where applicable.

Acerial liftscan bedefined asany vehicle-mounted aerial deviceusedto elevatepersonnel tojobsitesabove
ground such asextens bleboom platforms, aerial ladders, articul ating boom platforms, vertical towers, or
any combination of these devices.

A full-body harness should be worn and alanyard attached to the boom or basket when working
froman aerid lift.

Attachingthelanyardto an adjacent pole, structure, or equipment whileworkingfromanaerial lift
should not be permitted.

Employeesshould awaysstand firmly onthefloor of thebasket, and should not sit or climb onthe
edge of the basket or use planks, ladders, or other devicesfor awork position.

An aerid lift truck should not be moved when the boom is elevated in a working position with
personnel in the basket, except for equipment which is specifically designed for this type of
operation.

Climbers should not be worn while performing work from an aerial lift.

Thebrakesshould be set, and when outriggersare used, they should be positioned on padsor asolid
surface. Wheel chocks should beinstalled before using an aerial lift on anincline, provided they
can be safely installed.

Regular inspection and mai ntenance should be performed on all toolsand equipment prior to use.

Fork lifts

Whenever a truck used for lifting personnel is equipped with vertical controls only, or vertical and
horizontal controlselevatablewiththelifting carriage or forks, thefollowing precautions should be taken
for the protection of the personnel being elevated:
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Trees

A safety platform firmly secured to thelifting carriage and/or forks should be used.

M eans should be provided whereby personnel on the platform can remotely shut off power to the
truck.

Protection from falling objects should be provided.

Workers should not perform tree trimming or cutting without appropriate saf ety training.

Usesafework proceduresprovided by theempl oyer and/or equi pment manufacturer for climbing,
felling, topping and pruning trees.

Usesafework proceduresprovided by theempl oyer and/or equipment manufacturer to prevent the
cutting of climbing ropes, lanyards, and harnesses or straps.

Ensure that proper fasteners are used at the connectorsfor all climbing-cradle ropes.

Inspect treesand limbsfor structural weaknessand the presence of powerlinesbefore climbing or
cutting.

Inspect all equipment, including fall-protection equipment, before use to ensure that it is not
damaged or defective.

Operate mobile equipment (e.g., aerial lifts) only if properly trained.

Evauatethefeasibility of aredundant fall-arresting system.

Summary Recommendations

Thefollowing isasummary of recommendationsthat may be applicableto all fall environments. These
recommendations are based on the 90 FA CE investigations and should be considered as part of an overall
fall protection program.

Employers should:
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Coordinate site-specific saf ety programs between multiple contractors.

Prime contractorsand subcontractorsshoul d abide by the Rulesof Construction, which state: “The
prime contractor and any subcontractors may make their own arrangements with respect to
obligationswhich might bemoreappropriately treated on ajobsite basisrather thanindividually.”
Thus, for example, the prime contractor and his subcontractors may wish to make an express
agreement that the prime contractor or one of the subcontractorswill provideall requiredfirst-aid
or toilet facilities, thusrelieving the subcontractorsfromtheactual, but not any legal, responsibility
(or, asthecasemay be, relieving the other subcontractorsfromthisresponsibility). Inno caseshall



the prime contractor berelieved of overall responsibility for compliance with the requirements of
this part (1926.16)® for al work to be performed under the contract.

* Instruct new employeesinthe proper methodsto be usedin the performance of assigned tasksand
periodically observetheworking habits of new employeesto ensurethat they areperforming their
assigned tasksin a safe manner.

» Design, develop, andimplement averbal and/or written post-training examinationto reinforceand
evaluate the effectiveness of the safety training program.

» Recognize and provide for language differences among workers.
»  Conduct scheduled and unscheduled safety inspections.
* Consider al environmental conditions prior to the commencement of work activities.

* Provideappropriate signs/placards at areaswherefall hazards may exist such asroofs containing
skylights or floor openings secured with barriers.

» Use standby persons where work is performed in confined spaces.

» Design, develop, and implement proceduresto be followed in the event of amedical emergency,
including rescue operations.

Incorporate safety program requirementsin contract language.

Follow applicable safety rules and standards established by OSHA and ANSI.
Conclusion

The Occupational Safety and Health Act of 1970 was established “to assure so far as possible every
working man and woman in the Nation safe and healthful working conditionsand to preserve our human
resources.”* Onemeansof achieving thisgoal isby providing for the devel opment and promul gation of
occupational safety and health standards. Included in these standards are safety and health regulations
applicabletofall protection and guarding whichinclude, but arenot limited to, ladders, scaffolds, floor and
wall openings, vehicles, tree trimming, and personal protective and life saving equipment. These
regulations and other applicable standards from the American National Standards Institute along with
NIOSH recommendations, should be followed where the possibility of fallsfrom elevations exists.

Additionally, NIOSH has developed and disseminated the following Alertsas a further meansto
help reducethenumber of fatalitiesresulting from fallsfrom elevations: Falls Through Skylights
and Roof Openings,* Preventing Falls and Electrocutions During Tree Trimming,'* and Preventing
Worker Injuries and Deaths Caused by Falls From Suspension Scaffolds.®
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GLOSSARY

The Code of Federal Regulations list the following scaffold types.®
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1) Boatswain’s chair -- A seat supported by dlings attached to a suspended rope, designed to
accommodate one worker in asitting position.

2) Bricklayer’ssquare-- A scaffold composed of framed wood sgquares which support a platform,
[imited to light and medium duty.

3) Carpenter’sbracket -- A scaffold consisting of wood or metal brackets supporting a
platform.

4) Crawlingboardsor chickenladder s-- A plank with cleats spaced and secured at equal intervals,
for use by aworker on roofs, not designed to carry any material.

5) Float or ship -- A scaffold hung from overhead supports by means of ropes and consisting of a
substantia platform having diagonal bracing underneath, resting upon and securely fastenedtotwo
parallel plank bearers at right anglesto the span.

6) Hor se-- A scaffold for light or medium duty, composed of horses(i.e., sawhorsesor other smple
framing) supporting awork platform.

7) Interior hung -- A scaffold suspended from the ceiling or roof structure.
8) Ladder jack -- A light duty scaffold supported by brackets attached to ladders.
9) Manually propelled mobile -- A portablerolling scaffold supported by casters.
10) Mason’s adjustable multiple-point suspension -- A scaffold having a continuous platform
supported by bearers suspended by wire rope from overhead supports, so arranged and operated

asto permit theraising or lowering of the platform to desired working positions.

11) Needlebeam -- A light-duty scaffold consisting of needlebeams(i.e. , ahorizontal beam or group
of beamsfor carrying theload of acolumn, wall, or other part of astructure) supporting aplatform.

12) Outrigger -- A scaffold supported by outriggersor thrustouts projecting beyond thewall or face
of thebuilding or structure, theinboard endsof which aresecuredinsideof thebuilding or structure.

13) Plasterer’s, decorator’s, and lar ge ar ea single-pole scaffold -- Platformsresting on putlogs or
cross beams, the outside ends of which are supported on ledgers secured to asingle row of posts
or uprights, and the inner ends of which are supported on or in awall.

14) Roofing or bearer bracket -- A bracket used in slope roof construction, having provisions for
fastening to the roof or supported by ropes fastened over the ridge and secured to some suitable
object.



15) Single-point adjustablesuspension -- A manually or power-operated unit designedfor light-duty
use, supported by asinglewireropefroman overhead support so arranged and operated asto permit
theraising or lowering of a platform to desired working positions.

16) Stone setter’s adjustable multiple-point suspension -- A swinging-type scaffold having a
platform supported by hangers suspended at four points so asto permit theraising or lowering of
the platform to the desired working position by the use of hoisting machines.

17) Tubeand coupler -- Anassembly consisting of tubingwhich servesasposts, bearers, braces, ties,
and runners, abase supporting the posts, and special couplerswhich serveto connect the uprights
and to join the various members.

18) Tubular welded frame -- A sectional panel or frame-meta scaffold substantially built up of
prefabricated welded sections which consists of posts and horizontal bearer with intermediate
members.

19) Two-point suspension (Swinging scaffold) -- A scaffold, the platform of whichis supported by
hangers (stirrups) at two points, suspended from overhead supports so as topermit the raising or
lowering of the platform to the desired working position by tackle or hoisting machines.

20) Window jack -- A scaffold, the platform of whichissupported by abracket or jack which projects
through a window opening.

21) Double pole or independent pole -- A scaffold supported from the base by a double row of
uprights, independent of support from the walls and constructed of uprights, ledgers, horizontal
platform bearers, and diagonal bracing.

Additionally, scaffolds are classified into wei ght-bearing categories which include heavy-duty scaffolds
which are designed and constructed to carry a working load not to exceed 75 pounds per square foot.
M edium-duty scaffolds are designed and constructed to carry aworking load not to exceed 50 pounds per
sgquare foot, and light-duty scaffolds are designed and constructed to carry aworking load not to exceed
25 pounds per square foot.
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PART I
FATALITY ASSESSMENT AND CONTROL EVALUATION (FACE)
REPORTS, 1982-1997
FALLS FROM ELEVATIONS

The following 90 FACE investigations were conducted between May 1982 and September 1997. The
investigations have been divided into four categoriesaccording to their E-code classificationsasfollows:

Beginning
N um.ber_of E-code Description Page
Investigations
Number

8 881.0 |falls from ladders 39

16 881.1 |falls from scaffolds 64

58 882.0 |[falls from or out of buildings or other structures 120

8 884.9 |other falls from one level to another 300

Thefirst two numbersof the FACE report (e.g., 87) denotetheyear in which theincident wasinvestigated.
Thelast two numbers of the FACE report (e.g., 47) identify asequential file number for aparticular year.
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FACE 87-47: Worker DiesInside Filtration Tank in Michigan
INTRODUCTION

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

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

CONTACTS/ACTIVITIES

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

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

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

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

SYNOPSIS OF EVENTS

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

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

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

CAUSE OF DEATH

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

RECOMMENDATIONS/DISCUSSION

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

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

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

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

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

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

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

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

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

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

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

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

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

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

whether entry isnecessary. Theprocedure used to measurethelevel of filter mediapresent inatank should
be evaluated to determine if it could be modified to eliminate the need for entry into the tank.

42



FACE 88-14: Labor Foreman Fallsto His Death Inside Municipal Water Tank in Indiana
INTRODUCTION

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

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

CONTACTS/ACTIVITIES

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

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

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

SYNOPSIS OF EVENTS

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

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



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

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

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

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

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

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

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

CAUSE OF DEATH

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



RECOMMENDATIONS/DISCUSSION

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

» atmospherictestingisperformed prior to entry

» safeclimbing devices are employed where needed

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CONTACTS/ACTIVITIES

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

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

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

SYNOPSIS OF EVENTS

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

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

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

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

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

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

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

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

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

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

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

CAUSE OF DEATH

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

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

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

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

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

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

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

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

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

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

INTRODUCTION

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

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

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

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

INVESTIGATION

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

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

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

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

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

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

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

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

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

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

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

REFERENCES

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

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

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

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

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

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

» develop and implement a comprehensive written safety program.
INTRODUCTION

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

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

INVESTIGATION

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

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

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

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

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

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

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

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

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

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

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



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

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

» develop and implement a comprehensive written confined space entry program

» develop and implement a comprehensive written safety program

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

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

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

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

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

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

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

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

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

CAUSE OF DEATH

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

RECOMMENDATIONS/DISCUSSION

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

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

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

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

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

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

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

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

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

REFERENCES

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

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

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

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

SUMMARY

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

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

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

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

INVESTIGATION

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

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

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

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

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

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

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

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

REFERENCES

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

SUMMARY

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

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

* review and revise, where applicable, existing safety programs

» routinely conduct scheduled and unscheduled workplace safety inspections

* encourage workersto actively participate in workplace safety.
INTRODUCTION

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

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

INVESTIGATION

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

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

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

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

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

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

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

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

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

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

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

REFERENCES

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

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

67



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
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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

82



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.

88



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.
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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

93



(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
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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.

115



BAY WINDOW

” ROOF LINE

PLATFORM
2°x12" BOARD 18"
1 &
4

e

HOUSE

17 WALL

CARPENTER'S
BRACKET
(ANGLE IRON)

v

TOP VIEW BRACKETS

VICTIM >

2"x12" BOARC
18" - | :

v

8

BAY WINDOW

HOUSE

NOT TO SCALE

Figure. Scaffolding Layout (Sde View)

116



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.
REFERENCES

29 CFR 1926.451 (a) (4) Code of Federal Regulations, Washington, D.C.: U. S. Government Printing
Office, Office of the Federal Register.

29 CFR 1926.501 (b) (1) 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 88-06: Plumber Fallsto His Death Through a Roof opening
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 October 30, 1987, a 24-year-old plumber died when he fell 22 feet through a skylight opening to a
concretefloor.

CONTACTS/ACTIVITIES

State Occupationa Safety and Health Administration (OSHA) officials notified DSR concerning this
fatality and requested technical assistance. On December 10, 1987, aDSR research team conducted asite
visit, met with employer representatives and co-workers, and photographed theincident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim was employed as a plumber by a construction company which employs 50 workers. The
employer has a written safety program and the victim had received both written and verbal safety
instruction. Thevictim hadworkedfor thecompany for approximately 6 monthsat thetimeof theincident.

SYNOPSIS OF EVENTS

On the day of the incident, the victim was working as a member of a crew installing various plumbing
fixtureg/fittings on the 36,000-square-foot roof of a new building. The victim had been working on this
project for severa days. Theincident occurred near the end of thework day, after the victim had been on
thejob for 7 1/2 hours.

Numerous 4-foot-square openings, framed by 2- by 6-inch material, were present in the roof. These
openingswereto beused for installing "fire dome"--type skylights. No guards were present around these
skylight openings, nor was any fall protection provided underneath the openings.

At thetime of the incident, the victim and a co-worker were discussing the relocation of afixture on the
roof. The victim waswalking away from his co-worker while looking back over hisshoulder totalk. He
steppedintooneof theskylight openingsandfell approximately 22 feettotheconcretefloor below, striking
his head, neck, and shoulders.

Emergency medica service (EMS) personnel were called to the scene and arrived approximately 15
minutes after thefall occurred. Medical care was provided both at the scene of the incident and whilethe
victim was being transported to a nearby hospital. The victim was pronounced dead at the hospital
approximately 1 hour and 20 minutes after the incident.
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CAUSE OF DEATH
The medica examiner ruled that death was due to multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should provide a level of guarding and/or fall protection around all
roof openingsthat is equivalent to requirements specified by OSHA 29 CFR 1926.500 (b)(4).

Discussion: A guardrail, asrequired by OSHA 29 CFR 1926.500(b)(4), could have prevented thefall. In
instanceswherethe use of astandard guardrail isnot practical for thetype of work, an alternativeform of
fall protection, such assafety nets, catch platforms, etc., should beused. Constructionwhich utilizeslarge
numbersof skylight openingsisbecoming morecommonplace. Consequently, numerousopeningscanbe
present on roofsduring construction activities. Asthistype of building designincreases, the potential for
falls continuesto grow. Guarding and/or fall protection must be utilized during the construction process,
otherwise an increase in thistype of incident isto be expected.

Recommendation #2: Employers should periodically monitor worksites to evaluate field compliance
with company safety rules and procedures.

Discussion: Whilethe company had awritten safety program, field compliance wasinadequateto protect
thevictimfromtheworksitehazards. A safety program, no matter how detailed or comprehensive, cannot
be effective unlessit isimplemented at the worksite.

Recommendation #3: Employers should perform job hazard analyses to identify the hazards to be
encountered by their employees and to develop hazard control measuresfor the jobsite.

Discussion: A job hazard analysisis one method of identifying the hazards associated with performing a
job. Failureto adequately identify and control these hazardsresultsin unnecessary employee exposureto
harmful and potentially fatal energy sources.

Recommendation #4: Employersshould utilizethejob hazard analysisasatool for training employees
on thehazardsassociated with specificjobsand on the measurestheemployer intendsto useto control
these hazards.

Discussion: Genera training on company safety procedures should be supplemented by training on
hazards known to exist during aspecific job. Such training can make employees aware of the hazardsto
which they are exposed. At the same time, empl oyees can be shown the measures which are to be taken
for their protection. Thejob hazard analysis, throughitsbreakdown of ajobinto specific steps, thehazards
associated with each step, and themeasures plannedto control thehazards, providesanideal meanstorelay
thisinformation to employees.
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FACE 88-07: Roofer Fallsto His Death from a Roof in Maryland
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 November 16, 1987, a41-year-old maleroofer died when hefell from roof framingto aconcretefloor
22 feet below.

CONTACTS/ACTIVITIES

Officials of the Occupational Safety and Health Program for the State of Maryland notified DSR of this
fatality and requested technical assistance. On December 11, 1987, a DSR research team met with
employer representativesto review thisincident. Prior to afield investigation, DSR personnel discussed
thisincident with personnel from the Maryland Occupationa Safety and Health Administration.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim wasemployed by aroofing company which presently employs45 persons and hasbeen under
the same management since it began operation 4 years ago. The victim had worked for the employer for
2 yearsprior to theincident and had approximately 20 years experience as aroofer. The employer hasa
written safety program and empl oyeesreceivebothwrittenand verbal safety instruction. Inaddition, safety
programs on videotape are presented to employees on days when weather or other conditions preclude
exterior work.

SYNOPSIS OF EVENTS

Ontheday of theincident, thevictimwasworking with aco-worker toinstall roof decking panelsonanew
building. Four other workers wereinstalling the overlying roofing material on another area of the roof.

Thedecking panelsbeing installed by thevictimwere composed of wood fiber and portland cement. Each
panel was 32 incheswide by 8 feet long by 2 inchesthick and weighed 80 pounds. A tongue-and-groove
systemonthe 32-inch endspermitted theinterlocking of adjacent panels. Framing material consisted of 4-
inch" 1 " beams on 5-foot centers, with 1 7/8-inch-wide inverted "T"-shaped purlins, 32 inches apart,
forming the support for the decking panels.

Atthetimeof theincident, thevictimwasstanding with onefoot onapanel whichhad already beeninstalled
and hisother foot on one of the 1 7/8-inch purlins. He was pushing on one end of an 8-foot panel to force
thetongueto engagethegrooveontheadjacent panel . Hisco-worker wasat thefar end of the panel guiding
itintothegroove. Accordingtotheco-worker'sstatement toMaryland OSHA, thepanel suddenly dropped
into place, and this action may have caused the victim to lose his balance. The co-worker looked up and
saw thevictim fall through agap intheframing. Thevictimfell approximately 22 feet to aconcrete floor
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and experienced multipleinjuriesto the head and chest. A supervisor standing on the floor below saw the
worker falling. No fall-arresting devices such as safety belts, lanyards, or safety nets were present.

Emergency medica service (EMS) personnel were immediately called and were on the scene in
approximately 2 minutes. Thevictim wastreated at the scene and enroute to the hospital. Thevictimwas
pronounced dead at the hospital 1 hour and 6 minutes after the incident occurred.

CAUSE OF DEATH

The medical examiner'sreport stated that death resulted from multiple traumatic injuries.

RECOMMENDATIONS/DISCUSSION

Recommendation: Whenever anywork isperformedwherethepotential for afall fromelevation exists,
employers should ensure that fall-protection equipment is provided and utilized by their employees.

Discussion: Theuseof asafety belt/lanyard combination, asrequired by 29 CFR 1926.104(d), issometimes
not practical during construction operations. However, alternativeformsof worker protection, such asthe
safety nets specified in 29 CFR 1926.105 should be considered. Safety nets can be equally effectivein
preventing injury or death when a worker falls. The use of safety nets below the workers may have
prevented the fatality described above.
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FACE 88-08: Construction Laborer Fallsto His Death from a Roof in Ohio
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.

On December 7, 1987, a 26-year-old construction laborer in Ohio died when hefell 27 feet from the roof
of abuilding under construction.

CONTACTS/ACTIVITIES

Officiasof thelndustrial Commission of Ohio (ICO) notified DSR of thisfatality and requested technical
assistance. On January 5, 1988, a DSR research team met with the employer to conduct an evaluation of
thisincident. DSR investigators discussed thisincident with ICO personnel, and then conducted afield
evaluation.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 2 months as a construction laborer by asmall construction company
speciaizingintheerection of prefabricated metal buildings. Thecompany hasbeeninexistencefor 6years
and has been involved in the erection of prefabricated metal buildingsfor the past 2 years. At the time of
the incident, 26 employees worked for the company. Employees receive both classroom and on-the-job
training for tasks which they are assigned. Written safety rules are given to employees who must sign a
recei pt acknowledging that they have received and read a copy of company safety policies. Although the
victim had only beenemployedfor 2months, hehadreceivedtraininginproper work procedures, including
specific instruction on how to avoid falls.

SYNOPSIS OF EVENTS

Onthe day of theincident, the victim wasworking as a member of an eight-man crew assigned to install
roofing on alarge (150 feet by 180 feet) prefabricated building. The pitch of the roof on the building is
1/2 foot per 12 feet. At the peak of theroof, aflat area 1 foot wide provides awakway the length of the
structure. Roofing materials were located in bundles on the roof near the area where they were to be
installed. Normally this material is packaged in the order in which it isto beinstalled.

Thecrew began stretching aroll of heavy, reinforced insulation over the"Z" purlinswhichformthemain
supportsfor theroof. Next, 24-inch-wide, tongue-and-groove metal roofing panel swere placed abovethe
insulation and secured with a specia crimping machine to form a solid one-piece surface for the roof.
Workmen standing on the walkway at the peak of the roof, and on existing secured panels, installed the
next roll of insulation and secured the metal roofing abovethisinsulation prior to proceeding further out
ontotheroof. Nofall protection equipment of any typewaspresent, nor wasany required by thecompany's
standard operating procedures for thistype of job.
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At thetimeof theincident, thevictim was standing onthewalkway at the peak of theroof beyondthearea
whereroofing taskswere being performed. A single panel of metal roofing 24 incheswideby 25feetlong
had beenlaid acrossthe"Z" purlinsinthisarea. Thispanel wasnot secured and would not ordinarily have
been placed in this area. For some unknown reason, the victim stepped from the walkway onto this
unsecured panel. The panel twisted and gave way, and the victim fell 27 feet through agap in the meta
bracing to the concrete floor.

Emergency medica service (EMS) personnel were called to the scene and arrived approximately 10
minutesafter theincident occurred. Casualty carewasprovided at thesceneand whilethevictimwasbeing
transported to anearby hospital. The victim was pronounced dead at the hospital approximately 26 hours
after theincident occurred.

CAUSE OF DEATH
The cause of death was listed by the medical examiner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever any work is performed from an elevation where the potential for a
serious or fatal fall exists, employers should ensure that fall-protection equipment is provided and
utilized by their employees.

Discussion: Theuseof a"traditiona” safety belt/lanyard combination, asrequired by 29 CFR 1926.104(d),
issometimesnot practical during constructionoperations. However, alternativeformsof worker protection,
such as the safety nets specified in 29 CFR 1926.105, should be considered. Safety nets can be equally
effectivein preventing injury or death when aworker falls. The use of safety netsbelow theworkers may
have prevented the fatality described above.

Recommendation #2: Unused or unsecured construction materialsshould be stored onlyin designated
areas.

Discussion: For some reason, possibly because of itslength, aroofing panel had been laid acrossthe"Z"
purlins at alocation away from the work area. The victim may have thought that the panel was secured,
and therefore safe to walk upon. If the unsecured panel had been placed in adesignated storage area, this
fall may not have occurred.
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FACE 88-09: Ironworker Fallsto His Death from a Steel Trussin Ohio
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.

On December 16, 1987, a56-year-old maleironworker died and amale co-worker was seriously injured
when they fell 47 feet from asteel trussto a concrete floor below.

CONTACTS/ACTIVITIES

Officiasof thelndustrial Commission of Ohio (ICO) notified DSR of thisfatality and requested technical
assistance. On January 5, 1988, a DSR research team met with the employer to conduct an evaluation of
thisincident. Prior to conducting afield evaluation, DSR investigators discussed thisincident with ICO
personnel, and then conducted afield evaluation.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim and a co-worker were employed asironworkers by asmall industrial contracting firm which
currently has 70 employees. The company has been in business for 41 years and has a formal safety
program. Workers complete an apprenticeship program with the union aswell as classroom and on-the-
job training with the employer. Reviews of jobsite conditions and hazards are performed prior to the
commencement of each day'swork. Inaddition, any employeefoundto beinviolation of company safety
policiesissubject to disciplinary action, including dismissal .

SYNOPSIS OF EVENTS

Ontheday of theincident, thevictim, anironworker with 38 yearsof experience, andtwo co-workerswere
replacing steel roof support material in abuilding that was 59 years old.

Themenwereworking from al1-foot-widesteel trussasthey burned out smaller crossbracesand replaced
thesewith new "wind trusses" measuring 19 feet by 11 inches. Thetrussthey were standing on was steel,
andtheroofing material abovethem had beenremoved prior tothestart of thiswork. Company policy calls
for the use of safety belts, lanyards, and lifelines during all such work operations.

Prior to the start of the job, horizontal guy lineswereinstalled for tying off lanyards. The workers were
wearing safety belts and lanyards which were not secured to the guy lines at the time of the incident. At
apause in the work, one co-worker turned away momentarily. When he looked back around both of his
co-workers were gone, having fallen 47 feet from the truss to adirt-covered concrete floor.
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Emergency medical service (EMS) personnel were summoned to the scene by the plant nurseand arrived
approximately 7 minutes after theincident. The victim was dead at the scene. The co-worker wastreated
at the scene and transported to anearby hospital where he was admitted with multiple traumatic injuries.

CAUSE OF DEATH
The cause of death was given by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #: Employeesshould be constantly reminded of theimportance of usingtheir safety
equipment.

Discussion: The company was aware of the need for fall protection systems since they had experienced
asimilar incident 4 yearsearlier. That incident led to the devel opment of acompany policy requiring the
use of fall protection systems at elevated work areas. The company attempted to follow the policy at this
worksite by installing alifeline and providing employees with safety belts and lanyards. Thevictim, an
ironworker of 38 years experience, was wearing a safety belt, yet he failed to secure his lanyard. It is
recognized that the nature of thework being performed by ironworkersoften requiresthemto detach their
lanyardsfromalifelineinorder torepositionthemsel ves. For thisreason, thefeasibility of using safety nets
or catch platforms as additiona fall protection should be considered. Additionally, efforts to keep
employeesaware of the dangersposed by failureto use personal protective equipment must be continual.
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FACE 88-12: Company President Fallsto His Death from Roof
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 February 23, 1988, the 29-year-old male president of aroofing company exited a manlift, and fell
approximately 52 feet from the edge of aroof to a concrete entryway at ground level.

CONTACTS/ACTIVITIES

State Occupationa Safety and Health Administration (OSHA) officials notified DSR concerning this
fatality and requested technical assistance. OnMarch 29, 1988, aD SR researchteam conducted asitevisit,
met with an employer representative, discussed the incident with the OSHA Compliance Officer, and
photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwasthe president of aroofing company that employed four workers. The company, which had
been in existence since August 1987, had no written safety policy or program.

SYNOPSIS OF EVENTS

A renovation project was underway at a local high school when the sub-contractor responsible for the
roofing operations went out of business. The general contractor then arranged for a new sub-contractor,
the victim's company, to complete the remaining roofing operations.

To provide access to the roof (which was 51 feet, 10 inches above ground level), the general contractor
mounted aplatformona60-foot, articulating hydrauliclift. Guardrail saround the perimeter of theplatform
provided fall protection while workers were being lifted and lowered. When the platform was raised in
place, accessto the roof was provided by a gate on the side of the platform. Hydraulic lift controls were
onthe platform side oppositethe gate. Thelift boom was sufficiently long to extend the platform over the
edgeof theroof, sothat workerscould easily step down ontotheroof (or up ontotheplatformfromtheroof).
Workersfor both sub-contractorscomplainedto thegeneral contractor about thejerking motion of thelift.

At thetime of the incident, the new sub-contractor had finished installing the roofing materials and was
ready toinstall theridge cap at thetop of theroof. Thevictim and two co-workersrodethelift to the edge
of theroof. One co-worker opened the gate and stepped onto the roof. As he began to follow, the victim
instructed the remaining co-worker, who was operating thelift, to lower the platform. Asthe co-worker
activated thelift controls, the platformjerked and thevictimfell fromtheroof. Itisnot known whether the
platformstruck thevictimor if thevictimwasstill grasping the gatewhen the platform jerked. Emergency
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medical service (EMS) personnel were summoned by school officials. The victim was transported to a
nearby hospital where he was pronounced dead.

CAUSE OF DEATH
The Medical Examiner listed multiple traumatic injuries asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: The employer should not use equipment if mechanical problems are reported.
The equipment should be removed from service, thoroughly inspected, and repaired if necessary.

Discussion: Thevictim'semployeesaswell asthe employees of other sub-contractors had complained to
the general contractor about thejerking motion of thelift. Although the equipment had not been repaired,
thevictimchosetouseitinorder tocompletethejob. If the equipment had been repaired, thisincident may
not have occurred.

Recommendation #2: The employer should prepare a hazard analysis of each activity making up a
roofing job.

Discussion: A proper hazard analysis involves three distinct steps: (1) outlining each step of atask or
activity, (2) identifying all potential hazards associated with each step, and (3) developing measures for
controlling each hazard. If ahazard analysis had been performed, the employer may have identified the
dangersassociated with personnel not being clear of moving machinery and subsequently taken measures
toprevent thisincident. Inthiscase, however, thevictimreportedly had ahabit of pushingtheplatformfrom
theroof asit began movingaway. Hemay havebeen doing thiswhentheplatform suddenly jerked, causing
himtolosehisbalanceandfall. Individual behaviorsareoftendifficult toanticipateand, therefore, difficult
to control.

Recommendation #3: The general contractor should designate only qualified personnel to operate
mechanical materials handling equipment.

Discussion: Thegeneral contractor allowed several sub-contractor empl oyeesto operatethe equipment as
needed. Itisnot clear if thegeneral contractor assessed thequalificationsof theseindividua sasoperators.
However, the general contractor may have been more responsive about repairing the equipment had a
qualified operator complained of the problems.
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FACE 88-15: Ironworker Fallsto His Death from a Sted Column
INTRODUCTION

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

On March 28, 1988, a 35-year-old male ironworker died when he fell 60 feet from a steel columnto a
concrete pad.

CONTACTS/ACTIVITIES

State Occupational Safety and Health Administration officials notified DSR concerning thisfatality and
regquested technical assistance. OnApril 6, 1988, NIOSH met with company representativesand witnesses,
photographed theincident site, and contacted emergency services personnel inthe city wherethefatality
occurred.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident, amulti-state construction company invol vedin steel erectionwork, had been
in business since 1968. An earlier employee of this company waskilled in afall in 1980. The company
currently employs 160 personsin variousconstruction operations. Approximately 16 menwereemployed
by thecompany at the sitewherethisfatality occurred. Company policy requiresthat workersuse asafety
belt and lanyard at all timeswhen working off the ground or when not on aproperly protected floor. The
victim in thisincident was a professional ironworker with more than 10 years experience. Although the
victimhad beenworkingfor only 2 monthsat thisconstruction site, he had previously worked for thesame
employer on numerous other construction jobs.

SYNOPSIS OF EVENTS

Thevictim wasa35-year-old ironworker who worked asa " connector.” A connector performstheinitial
bolt-up of structural steel to hold the various beams and columnsin place until they can be plumbed and
permanently bolted. On the day of theincident, the victim wasamember of aconstruction crew setting a
tier of exterior steel columnsfor alarge multi-story building. Thecrew wasinthe processof setting alarge
30-inch by 24-inch by 30-foot steel column. The column was 30 inches wide on the flange side, and the
flangeswere6inchesthick. Thiscolumnwasto extend between thefifthand seventh floorsof thebuilding.
Becauseof itssize, two tower craneswereused to position the column. Oncethe column had been secured
in position, it was necessary to disconnect the cables which were used to hoist and position the column.
One cable was secured to the column at the lower end, while the other was attached to the upper end of
the column approximately 90 feet above the ground.

In order to disconnect the upper cable assembly, the victim climbed the 30-inch-wide face of the column,
holding on to theflanges. Sincetheflangeswere 6 inchesthick, the victim could not grip theflange ashe
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could on asmaller column; rather, he had to pull himself against the column using body compression for
his support. Witnesses state that asthe victim neared the top of the column hereached above himself with
hisright handtograbaluglocated at thetop of thecolumn. Heneeded to hol d thislug whilehedisconnected
the hoist cable assembly from the column. Thevictimwas unableto reach thislug, and ashereached back
tograsptheflange, hebegan diding downthecolumn. Asheapproached thebottom of thecolumnhisright
hand was observed to be out of contact with the flange. The victim'sright leg struck the bottom collar of
the column and the victim fell sixty feet from the column to a concrete pad below.

Firedepartment paramedicswerecalledtothesceneand arrived approximately 5minutesafter thefall. The
victim was reported to be unconscious and in shock, with multiple internal injuries. The victim was
transported to alocal medical center where he died approximately 2 hours after the fall.

No fall prevention or fall arresting equipment was used by the victim at the time of theincident.
CAUSE OF DEATH

The medical examiner'sreport liststhe cause of death as multiple blunt forceinjuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection shouldalwaysbeprovidedwhen thepotential for aseriousor fatal
fall from elevation exists.

Discussion: Whiletraditional formsof fall protection, such asthesafety belt/lanyard combination, may not
bepractical or applicabletoall situations, anequally effectivealternativeshould beutilizedtoeliminatethe
possibility of afatal or seriousfall. Somealternative methodswhich could have been usedin thissituation
to protect theworker include: (1) safety netsrigged below thework area, or (2) acontrolled descent device
(retractor redl) securedtothecranerigging abovethecolumn. A cablefrom suchadevicerunningtoasafety
belt on the employee could have prevented thisfall.

Recommendation #2: Safety considerations should be addressed during the planning phases of all
construction projects. Potential safety problems, such ashandling theoversize steel column, should be
addressed in a pre-construction meeting between the contractor, architectural engineer, and the
property owner.

Discussion: Often construction contractscontai ngenericrequirementsfor theimpl ementation of safety and
health standardsby referencing " compliancewithall applicablelocal, state, andfederal laws.” Such broad-
based requirementsfail to addressspecific saf ety concernswhichmay beinherenttoaproject. If discussion
of specific safety problemshad been addressed prior to the start of the construction, provisionscould have
been madefor the use of alternative safety measureswhile handling the oversize column, and thefatal fall
could have been prevented.

Recommendation #3. Management should ensurethat written safety policiesand proceduresexist and
that they are enforced at the worksite.

Discussion: While company policy in this case required the use of asafety belt and lanyard at "all times
when off theground or off aproperly protected floor," thispolicy wasnot enforced at theworksite. Inthis
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casethe employee had asafety belt and lanyard at the worksite; however, when the use of this equipment
was impractical, the employee was permitted to work without fall protection of any type. A fatal fall was
theresult. When existing procedures or equipment are not sufficient for thejob at hand, supervisorsmust
takeresponsibility for implementing an alternative which providesat |east the samelevel of protectionas
required by normal procedures. If some alternative form of fall protection had been utilized, thisfatality
would not have occurred.
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FACE 88-18: Sheetmetal Helper FallstoHisDeath Through a Skylight Openingin South Carolina
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 January 6, 1988, an 18-year-old male sheetmetal helper in South Carolina died when he fell 33 feet
through a skylight opening to a concrete floor.

CONTACTS/ACTIVITIES

Officialsof the Occupational Safety and Health Program for the State of South Carolinanotified DSR of
thisfatality and requested technical assistance. On April 19, 1988, aD SR research team collected incident
data, photographedthesite, and di scussed theincident withthe OSHA complianceofficer and anemployer
representative.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimhad beenemployedfor 3monthsasasheetmetal hel per by asmall roofing/sheetmetal company.
The company has been in existencefor 14 years and employs 14 workers. Employeesreceive on-the-job
training for assigned tasks and the supervisor reviews safety proceduresto befollowed before the start of
each day's work. However, the employer does not have awritten safety program.

SYNOPSIS OF EVENTS

OnJanuary 6, 1988, thevictimwasworking asamember of afive-man crew assignedtoreplacecorrugated
metal roof sheeting (3 feet by 25 feet) and to install sections of chain-link fence material on top of
approximately 24 white fiberglass panels (3 feet by 8 feet) used as skylights.

The fencing material was being installed to guard against the fall hazard presented by the fiberglass
skylights. InOctober 1987, acompany employeehad fallento hisdeath through askylight inthisbuilding.
In the same month, another company employee fractured hiship and legswhen hefell through askylight
of another building.

The pitch of theroof of the building is 1/2 foot per 12 feet. There were numerous vent stacks protruding
throughtheroof. Thevictimwasass gned thetask of replacing sheet metal aroundthevent stacksto prevent
water |eakage. Theother crew memberswerereplacingthemetal roof sheetingandinstallingthechainlink
fencing over the existing fiberglass panels (skylights). Nofall protection guards of any type were present
around these skylights at the time of the incident.

At 9:30 am. the supervisor ordered the crew to stop working until he called the office for further
instructions. While awaiting further instructions, the crew left the work area and to warm themselves
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walkedtoward avent stack whichwasemitting heat. Thevictim stepped ontheunguarded fiberglasspanel
and fell 33 feet through the opening to a concrete floor, landing on the back of his head and neck.
Emergency first aid was provided by the contractor's dispensary personnel until an ambulance arrived
approximately 15 minuteslater. Thevictimwastransportedtoanearby hospital wherehedied 2 hourslater.

CAUSE OF DEATH
The cause of death waslisted by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Guarding and/or fall protection such as that required by OSHA 29 CFR
1926.500(b)(4) or an equivalent form of fall protection should be provided in the area of all roof
openings.

Discussion: A guardrail or adequate cover as required by OSHA 29 CFR 1926.500(b)(4) could have
prevented thisfall. Also, ininstanceswherethe use of astandard type of guardrail or cover isnot practical
for thework being done (such asthetask of installing permanent protective covers), alternative forms of
fall protection which provide an equivalent level of protection, such as safety nets, catch platforms, etc.,
shouldbeused. Constructionand/or mai ntenancework whichinvol vesskylightsisbecoming commonplace
throughout the nation. Asthe need for thistype of construction/maintenancework increases, the potential
for falsasoincreases. Unlessfall protection methodsand equipment are used, increased exposure might
well lead to an increase in the number of injurious and fatal fallsthrough skylights.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning. These safety concerns should ensure worker safety throughout the entire life of the project. In
thisinstance, poor planning and lack of concern for safety was demonstrated by allowing employeesto
work on the roof of abuilding without providing adequate guarding and/or fall protection.
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FACE 88-38: Construction Foreman Fallsto his Death from a Roof
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.

OnAugust 11, 1988, a53-year-old maleconstructionforeman died when hefell fromtheroof of abuilding
under construction to adirt floor 30 feet below.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 7, 1988, a
research safety specialist met with acompany representative, and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isageneral constructioncompany specializinginroofing/sheetmetal erection. Thecompany
has been in operation for 13 years and employs 15 workers, including 4 job foremen. The company uses
written general safety rulesand procedures, but no written task-specific safety rulesor procedures exist.
The victim had been employed by the company for 8 years.

SYNOPSIS OF EVENTS

Theconstruction company was sub-contracted to compl etetheroofing/sheetmetal work onabuilding 850
feet long by 180 feet wide by 30 feet high. At the time of the incident the walls of the building had been
completed and approximately one-fourth of the roofing panels had been installed.

Theroofing panel supportsconsist of 5-inch-widebar joists(i.e., light steel joistsof openweb construction
withasinglezigzagged bar wel ded to upper andlower chordsat the pointsof contact). Thesearepositioned
on5-foot centersrunning thewidth of thebuilding. Fiberglassinsul ationisplaced onthebar joi stsand metal
roofing panels cover thisinsulation.

The crew, consisting of 5 workers and the victim, had all been working on separate tasks prior to the
incident. At approximately 11:30 am. the victim and a co-worker went to the roof to begin applying
fiberglassinsulation over the bar joists. The co-worker obtained aroll of fiberglassinsulation 5 feet wide
by 77 feet long. The co-worker rolled the insulation toward the victim, who was standing on the edge of
therecently installed roofing panel s. Astheco-worker camewithin 10feet of thevictim, thevictim stepped
from the edge of the roofing panels out onto the 5-inch bar joist, lost his balance and fell to the ground.

The co-worker ran to the contractor's office (approximately 900 feet away) and summoned help. The
emergency medical service arrived in 12 minutes and provided basic life support. The victim was
transported to the hospital where he was later pronounced dead in the emergency room.

135



CAUSE OF DEATH
The cause of death waslisted by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever work isperformed at an elevation wherethe potential for aseriousor
fatal fall exists, employers should ensure that fall-protection equipment is provided and used by
employees.

Discussion: Theuseof atraditional safety belt/lanyard combination, asrequired by 29 CFR 1926.104(d),
issometimes not practical during construction operations. However, alternative forms of fall protection,
such as safety nets as specified in 29 CFR 1926.105, should be used. The use of safety nets may have
prevented this death.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning and throughout the entire project. In this instance, poor planning of safety procedures was
demonstrated by allowing employees to work on the roof of a building without providing adequate fall
protection.

Recommendation #3: Theemployer shouldreview the current safety program and incor poratewritten
safety rulesand proceduresfor specific tasks.

Discussion: A comprehensive safety program should addressall aspectsof safety, especially thoserel ated

to specific tasks. These rules and procedures should include, but not be limited to, the recognition and
elimination of fall hazards.
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FACE 88-39: Lineman Diesfrom Fall from Utility Pole
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.

On July 26, 1988, a 33-year-old male lineman died after falling 23 feet from a utility pole.
CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 6, 1988, a
research safety specialist met with company officials and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthiscasewasalargemunicipa power company with 2500 employees. The company has
written safety policiesand proceduresbut thereisno designated safety officer. Theresponsibility for safety
compliancerestswithareamanagers. Thevictim had been empl oyed by thecompany for 9years,; however,
he had only 1 year's experience performing the work task during which hewaskilled. Hewas considered
a"trainee" and was only alowed to perform his job when accompanied by a supervisor.

SYNOPSIS OF EVENTS

The victim was an automatic switchman involved in maintenance and troubl eshooting work. On the day
of the incident the victim and his supervisor were engaged in routine maintenance on an electrical
distribution system. This work involved performing "load tests' on transformers to determine if the
overload conditions had damaged the transformers. A period of extended high temperaturesin the weeks
preceding thisincident had resulted in high demandsfor electrical power for residential air conditioning
units. Theseperiodsof high demand had caused numerous"surges' resultinginthetemporary overloading
of pole-mounted transformers. Company policy callsfor inspection of al unitswhich show a"red light"
indicatingthat they haveexperiencedanoverload. Thevictimhad checkedthreesimilar unitsfromabucket
truck the week prior to theincident.

Atthetimeof theincident thetransformer onthepolewherethefall occurredwasina"redlight” condition.
Because of thelocation of thispoleit wasimpossibleto gain accessto the transformer by abucket truck.
Thevictim, wearing leather gloves, astandard lineman'stool belt and safety strap, ascended thepole. The
transformer was|ocated 26 feet above the ground, 3 feet above a cable television line. The victim could
not climb to the transformer with the safety strap around the pole because of this television line.
Accordingly, heclimbed upthepolewithhissafety strap over hisleft shoulder (astandard practicefor him)
with the intention of securing the strap around the pole after he was above the cable.
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When the victim's feet were just below the cable, he grasped a neutral guy wire with hisleft hand while
reaching around the pole with hisright hand to remove his safety strap from hisleft shoulder and secure
itaroundthepole. Intheprocessof reaching around the pol ethevictim'sright hand contacted an energized
120-volt secondary line on the transformer. The supervisor, standing on the ground below, observed the
victim in contact with the energized line. As the victim struggled to pull away from this line he fell
backwards, strikingtheground headfirst. Thesupervisor, whowastrainedincardiopul monary resuscitation
(CPR), immediately summoned help on his two-way radio and began CPR on the victim. Emergency
medical personnel responded in approximately 5 minutes. Neither the supervisor nor the responding
emergency medical personnel were able to detect any vital signsfollowing the incident. The victim was
transferred to alocal medical center where he was pronounced dead on arrival.

CAUSE OF DEATH
The coroner's office listed the cause of death as a broken neck.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Personal protective equipment must be utilized whenever the potential for a
seriousor fatal fall exists.

Discussion: Thebelt and safety strapworn by thevictimwould have been adequateto prevent afall if used,
but these were not utilized dueto the difficulty in passing thetelevision cable. A second strap, to provide
protection until theclimber had the primary strapin placeabovethelower cable, could havepreventedthis
fal.

Recommendation #2: I nsulated personal protective equipment should be utilized whenever work is
performed near energized power lines.

Discussion: Inthisincident thevictim wasonly wearing leather (noninsul ated) gloveswhen he contacted
the energized line. If insulated gloves and sleeves had been worn, the victim would not have received the
electrical shock which contributed to the fatal fall.

Recommendation #3: Employers should establish and enforce safe work practices for all employees.

Discussion: The procedure of not using the safety strap during the climb, asin thisincident, exposesthe
employeeto the potential for aseriousor fatal fall. Since thisisacommon type of situation encountered
by linemen, theempl oyer should devel op and implement amodified work practicewhichwould abatethis
hazard.

Recommendation #4: The work environment should be modified to prevent hazards.
Discussion: Inthisincident, thecabletelevisionlinesintroduced ahazard to thelineman. Had thelinesnot
been on the same pol e, the lineman would not have been exposed to thishazard. Alternatively, the power

pole should have been placed so that it could have been accessed by a bucket truck--this would have
decreased the probability of afall.
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FACE 88-42: Female Cement Finisher Diesin 165-Foot Fall at Construction Site
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 August 25, 1988, a 29-year-old female cement finisher died when she fell 165 feet from ahigh-rise
office complex under construction.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 7, 1988, a
research safety specialist met with company officials and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployerisamulti-state, multi-divisional corporationthat employs14,000workersinitsconstruction
division. The employer has a written safety policy and a comprehensive written safety program that
providesnew employeeorientationand periodictrainingfor all employees. Daily tailgatemeetingsareheld
by crews at the worksite. The victim had been employed for only 4 days; however, she had previous
experiencein high-rise construction.

SYNOPSIS OF EVENTS

Construction work on the office complex, begun in December 1987, had progressed to the | 7th level by
August 1988. Anelectric hoist wasused toreach every floor of thecomplex. A 6-foot-high by 6-foot-wide
chainlink gatewas present acrossthe entrance of the hoist at every floor. The U-shaped latch on each gate
was padlocked to prevent unintentional opening and the hoist operator had the only key. The 6-foot-high
chain link fence extended 10 feet from the gate in both directions on each floor. Two lengths of 1/2-inch
wirerope, a heightsof 24 inchesand 42 inchesfromfloor level, providedfall protectionfor theremaining
perimeter of each floor.

Ontheday of theincident the victim and aco-worker were taken by hoist to the 12th floor with ordersto
patch any holes or rub out any rough spots on the 12th and 13th floors. By lunch timethe victim and her
co-worker had started work on the 13th floor. The victim and co-worker decided to return to the ground
floor to eat lunch and pushed the call button for the hoist. The hoist operator stated during interviewsthat
he had not previously stopped the hoist on floor 13 that day.

Thevictim then placed her handsin her pants pockets and |eaned back against the gate. The gate opened
andthevictimfell backward 165 feet to theground. What caused the gate to open could not bedetermined.
Itispossiblethat the clamp attaching the U-shaped | atch to the body of the gate may havebeenloose. This
wouldhavealowedthelatchtoturnandthegateto open. Thiscould not bedetermined duetotheextensive
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damagedonetothegate. (Thehoist, whichwasabovethe 13th floor whenthevictim pushedthecall button,
had severely damaged thegate asit descended.) However, all witnesses stated that the padl ock waslocked
in place on the U-shaped latch.

The emergency medical service was summoned and arrived within 10 minutes. The paramedics
determined that the victim was dead and summoned the county coroner, who pronounced the victim dead
at the scene.

CAUSE OF DEATH

The coroner ruled multiple trauma as the cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should stressthe necessity of safe work habitsto all employees.

Discussion: During new employee orientation, tailgate safety meetings, and periodic safety training,
employers should stress the need to follow safe working habits. Although the victim had been employed
for only 4 days, she did have prior high-rise construction experience. To lean against an outer perimeter
barrier isapoor safety practice and, in thisinstance, resulted in her death.

Recommendation#2: Theemployer shouldroutinelyinspectall protectivedevicestoensuretheyoperate
properly. Although the gatewaspadl ocked, it wasa mechanical deviceand amalfunction waspossible.

Discussion: Since the incident, the employer has performed random stress tests on the padlocked gates.
None of the tested gates opened when pulled to the outside with 250 pounds of pressure. The employer
has al so welded the latch clampsto the body of all the gates and the gate hingesto their vertical polesto
prevent any movement.

Periodically, thehoist operator could stop at each floor toinspect thegates, clamps, and padl ocksto ensure
that every component of thiscritical fall protection systemremainsintact. Just prior to theend of each shift
might be an advantageoustimeto conduct such afloor-by-floor inspection. Had the hoi st stopped at floor
13 priortothefatal incident, thediscrepancy which causedthegatelatchtofail might havebeendiscovered.

Since the incident, the employer has installed safety bars on all gates that will prevent the doors from

opening to the outside. One additional measure the employer might takewould betoinstall signsinclear
view on each gate warning workers to stand back until the gate is opened by the hoist operator.
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FACE 88-43. Carpenter Diesin 14-Foot Fall from Roof
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.

OnAugust 17, 1988, a38-year-old male carpenter died astheresult of head injuriessustainedinal14-foot
fall from agarage roof.

CONTACTS/ACTIVITIES

State officials notified DSR of the fatality and requested technical assistance. On September 8, 1988, a
research safety specialist met with the company owner, photographed the incident site and discussed the
incident with the Occupational Safety and Health Administration (OSHA) compliance officer and county
coroner.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwas one of five carpenters employed by ageneral contractor who had beeninoperationfor 11
months. The employer had no written safety policy or safety program and did not provide safety training
to employees.

SYNOPSIS OF EVENTS

Thecompany had been sub-contractedtoframeandfinishtheexterior of singledwellingsinanew housing
development. Thevictim, four co-workers and the owner had been working for 2 weeks on the dwelling
involved intheincident. Onthe day of theincident, the victim and aco-worker were applying the 4-foot-
wideby 8-foot-long piecesof sheetingtotheroof of thegarageportionof thedwelling. Theroof hada10:12
dope(i.e., it rose 10 inchesfor each foot in length). Short pieces of 2-inch-thick boards (i.e., toe boards)
werenailedtothetop surfaceof thesheetingto providefoothol dsfor theworkers. Thefront of thestructure
was open with no exterior siding in place. The cement floor of the garage had been finished.

When the victim and his co-worker finished applying the sheeting, the victim prepared to cut a 6-inch
overhang off the front of the garage roof. The victim lowered a rope to the ground where a second co-
worker attached a7 1/4-inchcircular saw. Thevictim pulled thesaw uptotheroof, then called tothesecond
co-worker tothrow him anextension cord. Thevictim caught theextens on cord, but ashebegantounwind
and lower it back to the ground to be plugged in, he lost his balance. Thevictim fell off the roof but was
ableto grasp thetoeboard at the edge of theroof. Thefirst co-worker tried to pull thevictim back onto the
roof but was unable to do so (because their hands and arms were slippery from perspiration).

Thevictimfell feet first through the open front of the dwelling, but ashefell, hisfeet struck arafter. This
caused hisbody to turn 180 degrees and he hit the concrete garage floor head first.
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Theemergency medical service, summoned by co-workers, arrived within 10 minutesand transported the
victim to the local hospital. The victim was later transferred to a second hospital where surgery was
performed. At 11: 30 am., August 18, 1988, the victim was pronounced brain dead by the attending
physician. He died 4 hours later.

CAUSE OF DEATH
The medica examiner listed multiple cerebral contusions asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should strive to provide their workerswith the safest possible work
environment.

Discussion: Employers involved in roofing operations should provide employees with fall protection
devicesand ensurethe use of these devices. Thiswould provide the safest possiblework environment for
employees. The use of fall protection devicesin thisincident would have greatly reduced the possibility
of afatal fall.

Current OSHA regul ations pertaining to fall protection during roofing operations do not addressfalls of
under 16 feet. However, the United States Department of the Interior, Bureau of Reclamation's
Construction Safety Standards contain Articlesthat do addressthesefalls. These standards are devel oped
with the cooperation of The Associated General Contractors of America, Inc. , and others. Although not
usually required, these should be followed to ensure employee safety.

Article 13.221.1 of these standards requires that employees engaged in roofing activities where the roof
edgeto ground distance isgreater than 6 feet shall be protected by one or acombination of thefollowing
typesof fall protection:

a. Lifelines, safety belts, and landyards
b. Standard guardrails

c. Safety nets

d. Catch platform.

Thisrequirement appliesto all employeesworking within 10 feet of the roof perimeter or on aroof with
adopeof 1:3 (ariseof 1inchfor every 3inchesinlength). Although theroof involved in theincident had
aslopethat wasmorethantwicethes opelimitintheabove-mentioned regul ation, notypeof fall protection
was utilized.
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FACE 89-02: Ironworker Dies Following a 35-Foot Fall at Construction Site
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.

OnOctober 8, 1988, a29-year-old maleironworker (asteel beam connector) died asaresult of injuriesthat
occurred when he fell 35 feet at a construction site on September 29, 1988.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On November 4, 1988, a
DSR field team met with the Occupational Safety and Health Administration compliance officer, acity
building inspector, and company officials. The incident site was visited and photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isasteel construction firm employing 40 individualsin steel erection operations. Of these,
14 are steel beam connectors. The company has been in businessfor the past 50 years. The company has
written safety policiesand procedures; however, it reliesupontheempl oyees |abor unionto providesafety
training for the employees.

SYNOPSIS OF EVENTS

Thevictim wasamember of asix-man crew erecting the structural steel framework for an additionto an
existing building. Thevictim, aconnector, performedtheinitial "bolt-up" of thestructural steel members.
After the connector completeswork on acomponent, other membersof the crew perform thefinal bolting
operation, "trueing" the involved steel components, inserting all remaining bolts in the column, and
tightening these boltsto the required torque.

Atthetimeof theincident avertical steel column had beeninstalled and the crew wasplacing ahorizontal
beam to connect this column to an adjacent one. The adjacent column had already been "trued" and findl
bolt-up of thiscolumncompl eted. Asthecrew attempted to placethehorizontal beamin positionthey found
that the former vertical column was out of alignment. In order to proceed, the bolts securing this vertical
column had to beloosened and the column moved slightly so therewas clearancefor the horizontal beam.

To do thisthe victim sealed the column and, while holding onto the column with one hand, attempted to
loosen the connecting boltswith the other. Ashe applied pressureto thewrenchit lipped, causing himto
lose his balance and fall from the column. The victim fell 34 feet 6 inches to the concrete floor below,
striking hishead. Personnel onthesceneimmediately after theincident reported seeingasmall pool of blood
onthefloor around thevictim'shead. Emergency medical service paramedicswereimmediately called to
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the sceneand arrived approximately 5 minutesafter thefall. Thevictimwastransported toalocal medical
center where he died 10 days later.

Thevictimwasnot using any fall protection equipment at thetime of theincident. According to company
officials at the scene, thiswas "standard procedure” for connectors.

CAUSE OF DEATH
The medical examiner'sruling asto cause of death was pending at the time of this report.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection shouldalwaysbeprovidedwhen thepotential for aseriousor fatal
fall from elevation exists.

Discussion: The standard procedure which permitted the victim to work without fall protection failed to
provide safety for the worker. While belts and lanyards were present at the worksite, they were not used
in connecting operations. Although in somesituationstraditional formsof fall protection such asthe belt/
lanyard combination may not be practical, some alternativeform of fall protection should alwaysbe used
toprevent aseriousfall. Someaternativemethodsfor thesesituationsinclude (1) saf ety netsrigged below
thework areaasrequired by 29 CFR 1926.106, or (2) acontrolled descent device (retractor reel) secured
toanoverhead craneandtotheworker'ssafety belt. If either of these systemshad been employedthisfatality
could have been prevented.

Recommendation #2: Management should devel op written safety policies and procedures addressing
the hazards to which employees are exposed, and should enforce these safe work practices at the
worksite.

Discussion: Inthiscompany theacceptanceof apotentially seriousor fatal fall, asindicated by thestandard
procedure of working without fall protection during connecting operations, demonstrates a lack of
commitment to employee safety. Companies should emphasize safety of their workers by developing,
implementing, and enforcing safe work proceduresto prevent incidents such asthis.
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FACE 89-03: Painter Diesin 96-Foot Fall from Highway Bridge
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 October 29, 1988, a 43-year-old male painter died when he fell from abridge he was painting to the
rocky ground 96 feet beneath the bridge.

CONTACTS/ACTIVITIES

State officialsnotified DSR of thisfatality and requested technical assistance. A research safety specialist
discussed thisincident with the responsi ble compliance personnel. On November 3, 1988, ameeting was
held with state officials, and the site was visited and photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The employer in thisincident isasmall company with 22 years in the painting business. The company
normally employs 12 to 16 individuals, all of whom work as painters. The company hasno formal safety
program.

SYNOPSIS OF EVENTS

The victim, working as a member of athree-man crew, was painting a highway bridge spanning alarge
river. Thevictimand hisco-workershad beenworking onthe samebridgefor approximately 6 weeksprior
to theincident.

Ontheday of theincident thevictim and oneco-worker had just finished lunch and weremoving materials
from one "bay" beneath the roadway to an adjacent "bay" prior to beginning the afternoon's work.

Bothmenwerewearing asafety belt andlanyard, withthelanyardssecuredto astedl lifelinerunningalong
thesideof thebridge. Toreachthenew work areait wasnecessary to stepfromonested "1" beamtoanother
approximately 4 feet away. An expansion joint in the area prevented the workers from making this step
whiletheir lanyards were connected to the lifeline.

Althoughtheincidentwasnot witnessed, it gppearsthat thevictim, whilecarryingapartidly filled 5-gallonpaint
bucket, disconnected hislanyard and attempted to step acrossthe 4-foot gap to the next beam. In doing so, he
either dipped or lost hisbalance and fell 96 feet, striking the back of hishead on the rocky ground bel ow.

The co-worker, and a supervisor who arrived on the scene just as the incident occurred, immediately
summoned local police and rescue personnel. The victim, who suffered partial decapitation, was
pronounced dead at the scene by the local medical examiner.
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CAUSE OF DEATH
The medical examiner gave the cause of death as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection should be provided and used at all timeswhen the potential for
aseriousor fatal fall exists.

Discussion: A safety belt and lanyard, as referenced in 1910.28(g)(9) and 1926.104 or safety nets
(1926.105), if utilized, could haveprevented thisfatality. Whilesaf ety bel t/lanyard combinationswereused
during actual work at thislocation, fall protection was not employed either when accessing the area (via
vertical ladder from the bridge deck) or when moving from area to area beneath the bridge. Failure to
employ fall protection during all phases of the operation resulted in thisfatality.

Recommendation #2: Safety should be addressed during the planning phases of all work operations.

Discussion: Potential safety problems, such astheneedfor fall protection during accessandwhentraveling
from areato areabeneath the bridge, should be noted prior to the start of work. Specific actions should be
taken at that time to ensure that the workers are protected during all phases of thejob.

Recommendation #3: Fall protection at the worksite should be sufficient to protect the worker from
seriousinjury or death.

Discussion: Thefall protectionequipment employed at thissitefailed to providecontinual protectiontothe
worker, specifically during accessto the worksite and whilerelocating from areato area at the siteitself.
In addition, the saf ety belt which could have prevented thefall had it been employed, might haveinflicted
severe or possibly fatal injuries to the victim. Individuals suspended by the traditional safety belt may
experience breathing difficulties and other cardiopulmonary problems within afew minutes because of
abdomenand chest compressi on. Becauseof theremoteareawherethisincident occurred andthedifficulty
in conducting arescue operationinthislocation, it ispossiblethat aworker protected by atraditional belt/
lanyard combination might have experienced asphyxiation before being rescued. Alternativeformsof fall
protection, such as the full body harness or safety nets below the worksite would greatly increase the
chancesthat afalling worker will survive without seriousinjury.

Recommendation #4: Rescue operation procedures should be established prior to the start of work in
all situations where such an operation may become necessary.

Discussion: Theworksiteinthiscasewasremote, withextremely difficult and limited access. Insuchacase

arescueplan, devel oped prior towork Initiation, could increaseavictim'schancesfor survival if heor she
fdls.

146



FACE 89-12: Ironworker Diesfollowing a 12-Foot Fall from Metal Decking onto Concrete
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 December 13, 1989, a 20-year-old male ironworker died when he fell 12 feet onto a concrete floor.
CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. OnJanuary 26, 1989, anindustrial hygienist, safety engineer, and occupational health
nurse from DSR interviewed a company officia, conducted a site evaluation, and photographed the
incidentsite.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed since his arrival in the U.S. as an ironworker by a small construction
company that does steel erection and decking. He had only beeninthe U. S. about 7 months at the time
of the incident. Although he spoke and understood English, his principal language was Spanish. The
company has been in existence for 20 years. At the time of the incident about 60 people worked for the
employer. Employeesreceive on-the-job training for all tasks by the foreman. The company haswritten
safety rules; however, there is no specific safety officer. The job foreman acts as the company's safety
representative. There had not been asaf ety meeting conducted on this particul ar jobsite, but one had been
held with the same crew on asimilar job about 1 month before the Incident. The company requires the
workerstofurnishtheir ownwork shoes. Other saf ety equi pment, suchasgloves, hard hatsand saf ety belts,
are supplied by the employer.

SYNOPSIS OF EVENTS

Thevictimwasamember of an eight-person crew engaged in steel erection at atwo-story building under
construction. Thestructurehad afloor areaof about 30,000 squarefeet. Theconcretegroundfloor had been
finished earlier sothat work could continuethroughthewinter months. At thetimeof theincident thevictim
and aco-worker were placing corrugated metal decking on steel beam gridwork to serve astheformwork
for a concrete floor. The 20-gauge steel decking sheets were 26-feet-long by 3-feet-wide and weighed
about 120 pounds. Oneedgeformed aninverted"U" that wasslipped over the vertical edge of an adjacent
sheet to secure the decking together. The decking rested on four 6-inch I-beams on 8-foot centers. After
a sheet was positioned, it was tack-welded to the structural framework.

A co-worker stated that the victim wastrying to handle asheet of decking alone. Thevictimwasdragging
the sheet toward the edge of theinstalled decking when helost hisbalance and fell backward. Helanded
striking the left side of his head against the concrete floor 12 feet below.
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Oneworker went to aid thevictimwhileanother call ed the county emergency medical service(EMS). The
EMS team was at the scene within 15 minutes of the incident. EMS care, including back and neck
stabilization and oxygen, wasprovided at the sceneand whilethevictim wasbeing transported to anearby
hospital. The victim was pronounced dead shortly after arrival.

CAUSE OF DEATH
The medical examiner stated that head injuries sustained in thefall caused death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever any work isperformed from an elevation wherethe potential for afall
exists, employers should ensure that fall-protection equipment is provided and utilized by their
employees.

Discussion: Theuseof a"traditional” safety belt/lanyard combination asrequired by 29 CFR 1926.104(d),
issometimesnot practical during construction operations, particularly whereworker mobility isrequired.
Use of aretracting lifeline equipped with alocking device, and attached to a support line, can provide
sufficient mobility insomecases. Inthiscase, thework wasbeing doneonly 12 feet aboveaconcretefloor.
A retracting lifeline, connected to asafety lineand preplanned placement of the decking stack might have
prevented thisfatality. Alternativeformsof worker protection, such assafety nets (asspecifiedin 29 CFR
1926.105), or acatch platform, should be considered. Safety nets can effectively prevent injury or death
when aworker fals. Also, inthissituation, wheel -mounted scaff ol ding might have been placed under the
workersto serveasacatch platform. Thisportabl e scaffolding can bemoved to anew location aseach area
isfinished. Theuse of alternativefall protection systemsmust be carefully considered, regardless of what
height isinvolved.

Recommendation #2: Hazard identification should be done asa part of theinitial job planning.

Discussion: The employer should identify al potential hazards. One way is by analyzing the sequential
steps in routine operations to identify potential hazards, and attempting to develop procedures or other
control measureswhich effectively eliminate or reducethe hazards. Thistype of analysisisknown asjob
hazard analysis. Additionally, each specific job involves hazards particular to that job or working
environment. Therefore, empl oyersshould conduct ajobsitesurvey, identifyingall hazards, andimplementing
appropriate control measures prior to starting any job. A jobsite survey in this instance would have
identified theneedfor sometypeof fall protection. Bothjob hazard analysisand pre-job survey techniques
can be effectively used to train workersin hazard identification and appropriate control measures.

Recommendation #3: Theemployer needstotrain employeesin therecognition of hazards, and methods
to control such hazards, including the use of appropriate safety equipment.

Discussion: According to 29 CFR 1926.21(b)(2), employersarerequired toinstruct each employeeinthe
recognition and avoidance of unsafe conditions, and to control or eliminate any hazardsor other exposure
toillnessor injury. Although the Spani sh-speaking victim coul d speak and understand English, hemay not
havefully understoodthepotentia hazardsinvol vedwiththisjob. Inthisand similar situationstheempl oyer
may need to provide additional training to ensure that these empl oyees understand the hazards and how
to properly use safety equipment to protect themselves.
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Recommendation #4: Designers of buildings such as this multitiered steel-framed structure should
provide for fall protection anchorage systems as part of the overall design of the structure.

Discussion: Thebuilding designshould allow construction and maintenanceactivitiesto bedoneutilizing
safety equipment to protect the workers during potentially hazardous activities. This would include
incorporating anchor points for lifelines and/or safety nets as part of the building structure. The
incorporation and use of anchorage pointsinthebuilding design could result inthe possible prevention of
fall-related fatalities by making it easier for workersto usefall protection during the construction phases
of abuilding.

Recommendation #5: The employer should ensure that workers are using proper material-handling
techniques.

Discussion: Thevictiminthisincident wastrying to drag a120-pound piece of steel deckinginto placeby

himself. While attempting thistask helost his balance and fell. If another worker had been assisting the
victimin placing the piece of decking, the victim may not have fallen.
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FACE 89-13: Ironworker Dies Following a 25-Foot Fall through a Roof Opening
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 December 14, 1988, a41-year-old maleironworker died when he fell 25 feet after stepping through
aroof opening.

CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. OnJanuary 26, 1989, aresearchindustrial hygienist, saf ety engineer, and occupational
health nursefrom DSRinterviewed acompany official, conducted asiteeval uation, and photographed the
incidentsite.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employed for about 18 yearsasan ironworker by asmall construction company that
has done steel erection servicesfor 20 years. At the time of the incident about 60 people worked for the
employer. Employees receive on-the-job training for the tasks they perform. The company has written
safety rules, but does not have asafety officer. Thejob foreman isexpected to act asthe company's saf ety
representative. A safety meeting was held at thisjobsite on November 16, 1988 (the topic of the meeting
isunknown). Although workersarerequired to furnishtheir ownwork shoes, the company suppliesother
safety equipment, such as gloves, hard hats and safety belts.

SYNOPSIS OF EVENTS

Thevictim was part of an eight-person crew that was finishing the steel erection for asix-story building.
Steel decking had beeninstalled onall lower floorsand part of theroof. At thetimeof theincident, thecrew
had just come back from abreak and was going to finish laying the formwork decking in the mechanical
areaon theroof. (The mechanical areacontained the elevator penthouse, and heating, ventilation, and air
conditioning equi pment).

When membersof thecrew noticed that thevictimhad not returned totheroof, they started looking for him.
This was about 5 minutes after the rest of the crew was back on the roof. They found the victim lying
semiconsciousonthefifthfloor, wherehehad apparently fallenafter steppinginto a2-foot-squarestairway
ventilation opening on theroof. Presumably he had picked up a3-foot by 6-foot piece of decking that had
been placed over the opening to keep workers from stepping into the hole. A piece of decking of similar
dimensions was needed in the work area. The victim had earlier stated that he knew where such a scrap
piecewaslocated. Thevictim apparently fell about 18 feet onto the concrete stairsand then another 7 feet
to the floor where he was found lying across aguy wire.
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Upon finding the victim, one worker went to call for emergency help while the otherstried to assist the
victim. The emergency medical service (EMS) was on the scene within 10 minutes of being notified.
Treatment provided onthe sceneincluded stabilizing thevictimfor possible spinal injury. Thevictimwas
transported to atraumacenter by helicopter 1 hour after hehadfallen. Hedied at thetraumacenter 12 hours
later.

CAUSE OF DEATH

Althoughthemedical examiner'sreport wasnot avail ableat thetimethisreport wasprepared, thetraumatic
injuries sustained in thefall are presumed to have caused death.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Theemployer shouldimplement 29 CFR 1926.500(b)(8), which requiresthat all
floor and roof openings be protected with standard railing or a floor hole cover secured against
displacement.

Discussion: Theroof opening was covered by apiece of decking which was neither secured in place nor
identified asaprotectivecovering. Thus, thevictim picked up thedeckingwithout realizingit wascovering
an opening. Had the cover been secured in place and prominently labeled, itislesslikely that the victim
could have removed the cover and fallen through the opening.

Recommendation #2: Hazard analysis should be an ongoing part of each job phase.

Discussion: Before starting each phase of the job, the foreman needsto identify and review the potential
hazardswith the workersand discuss how thework can be done safely. These discussions shouldinclude
information on hazards in the immediate work areas as well as information on the activities of other
contractorson thesitethat could create hazardsfor the foreman'sworkers. Not only wasthe roof opening
unguardedinaccordancewith29 CFR 11926.500(b)(8), but theforeman alsofailedtoinformthecrew that
he had placed a piece of decking over the stairway vent opening. Thiswould have alerted workers of the
opening underneath the piece of decking, and might have prevented this death.

Recommendation #3: Theemployer should consider cutting theroof openingsasthelast ironworking
activity on the roof to help minimize exposure to thistype of fall hazard.

Discussion: By cutting theroof openingsasthelast activity ontheroof, thesteel erector reducesthechance
that aworker might step into one of these openings. At thetimethe openingsaremadein theroof, the steel
erector should berequired by contract to install coverswhich are secured in place and clearly labeled, so
that other work crewsontheroof will not beexposedtothepotential fall hazard. Thesteel erectioncompany
foreman should check with the general contractor's representative on the jobsite to determine how the
coversareto besecured andlabeled. Thegeneral contractor will beresponsiblefor theareaafter theerector
leaves and needs to have some control over work activity at the roof opening(s). This can be done by
labeling the cover and stating that the general contractor must be contacted for permissionto work around
the opening.
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FACE 89-14: Carpenter'sHelper Diesin 24-Foot Fall from Building Under Construction
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.

OnJanuary 6, 1989, a26-year-old carpenter's hel per died astheresult of head and neck injuries sustained
in a24-foot fall from the second floor of abuilding under construction.

CONTACTS/ACTIVITIES

State Officials notified DSR of this fatality and requested technical assistance. On January 26, 1989, a
research safety specialist met and discussed the incident with one of the two company owners and the
Occupational Safety and Health Administration (OSHA) compliance officer assigned to the case.
Photographs of the incident site were taken.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employed for 3 daysasacarpenter'shel per by asmall construction company that has
been in operation for 6 years. The company employs 12 workers, including 6 carpenter's helpers. The
employer has neither awritten safety policy nor asafety program, and does not provide safety training to
employees.

SYNOPSIS OF EVENTS

Theconstruction company washiredtorenovateand erect an additionto anexisting building. The30-foot-
wide by 50-foot-long by 40-foot-high addition was to be used for a clothing store and business offices.

Ontheday of theincident the victim wasworking on the addition asamember of asix-person crew. The
victim and acarpenter/foremanwereon the second floor installing 2-inch by 6-inch gable studs of various
lengths. Thevictim wasusing apneumatic round head nailer to securethe bottom of the gable studsto the
framewith 3-inch nails. The carpenter/foreman, working off an extens on ladder, was securing thetops of
the studs to the frame using a conventional claw hammer. Neither the victim nor the foreman was using
fall protection and none was required by the company.

At thetime of theincident the victim waskneeling on thefloor, nailing the outside bottom of astud to the
frame. After the stud had been nailed the victim began to reposition the pneumatic nailer to the side of the
stud when heunintentionally hit hisleft leg abovethekneewiththenose(i.e., thecylinder that discharges
nails) of thenailer. Thenailer dischargeda3-inchnail intothevictim'sleg. Thevictimcalledtotheforeman
andtold himwhat had happened. Theforeman descended theladder, went tothevictim, andtriedtoremove
the nail from the victim's leg using the claw hammer. The foreman could not extract the nail with the
hammer, so he decided to go to the floor below and borrow apair of pliersfrom an electrician. When the
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foreman returned to the area of theincident he noticed the victim till kneeling but slumping over toward
theopenend of thebuilding. Beforetheforeman couldreach him, thevictimfell headfirst out of theopening
onto an 8-foot-high stack of lumber that had been piled next to the addition, and then fell the remaining
distance to asand-covered asphalt road. (See Figure).

Emergency medical service (EMS) personnel were called and arrived at the scene in approximately 3
minutes(accordingtotheemployer). Advancedlifesupport wasprovided at thesceneand whilethevictim
was being transported to anearby hospital. Cardiopulmonary arrest occurred enroute to the hospital, and
the victim was pronounced dead on arrival.

CAUSE OF DEATH
The Medical Examiner listed multiple traumatic injuries asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: When the potential for a seriousor fatal fall exists, the employer should provide
fall protection equipment and ensurethat it isused by all employees working at elevations.

Discussion: The victim was working 24 feet above ground level in an areawhere the potential for afall
existed. According to 29 CFR 1926.28 (a), "the employer is responsible for requiring the wearing of
appropriatepersonal protectiveequipment (PPE) inall operationswherethereisan exposureto hazardous
conditions.” If the employer had provided and required the use of fall protection (i.e., safety belt, lanyard,
and lifeline) thisincident may have been prevented.

Recommendation #2: The employer should design, develop, and implement a comprehensive safety
program.

Discussion: A comprehensive safety program should addressall aspectsof safety, especially thoserelated
to specific tasks. These rules and procedures should include, but not be limited to, the recognition and
eliminationof fall hazards. Theemployer should comply with 1926-21(b)(2), by instructing eachemployee
to recognize and avoid hazardous conditions and follow the regulations applying to the specific
environment to control or eliminate any hazards.

Recommendation #3: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning and throughout the entire project. In thisinstance, there was no planning of safety procedures
because employees were allowed to work in an area where the potential for afall existed without any
adequatefall protection.

Recommendation #4: The employer should design, develop, and implement proceduresto befollowed
in the event of a medical emergency.

Discussion: Preceding thefall, the victim had embedded a3-inch nail into hisleft leg abovetheknee. The
foreman, after trying unsuccessfully toextract thenail fromthevictim'sleg, left thevictimaloneinthearea
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wherethe potential for afall existed. When the foreman returned he witnessed the victim slump over and
fall out of the opening to hisdeath. 29 CFR 1926.50(b) and (c) statethat, "Provisions shall be made prior
tocommencement of theproject for prompt medical attentionin caseof seriousinjury. Also,intheabsence
of aninfirmary, clinic, hospital, or physician that isreasonably accessibleintermsof timeand distanceto
the worksite, which is available for the treatment of injured employees, a person who has a valid
certification in first-aid training from the U.S. Bureau of Mines, the American Red Cross, or equivalent
training that can beverified by documentary evidence, shall beavailableat theworksitetorender firstaid.”
The employer should develop and implement medical emergency procedures to be followed by all
employeesprior tobeginningany project. Theseproceduresshouldinclude, but not belimitedto, providing
for the victim's immediate safety following an incident (in this case moving the victim to a safe area,
providing first-aid, and summoning trained paramedics).

Recommendation #5: The pneumatic round head nailer should be evaluated to determinewhether the
human factors engineering design is adequate.

Discussion: Although the pneumatic nailer wasnot directly responsiblefor thevictim'sdeath, it may have
been a contributing factor. The pneumatic nailer weighs 9 pounds, 7 ounces, and has only a pistol-grip
handlefor theoperator to hold. Also, thenailer isequi pped with an automati c fastener feed, approximately
2 feet long, which makesit even more cumbersometo handle and work with, especially over along period
of time. (At the time of the incident, the nailer was being operated with 120 pounds per square inch of
pressure.) Human factors engineers should eval uate this type of round head nailer to determine whether
modifications can be made to improveits design. Even if thisworker had not fallen, he still would have
received apotentially seriousinjury from the nailer.

Addition being constructed

victim kneeling
using pneumatic

nailer

stacked lumber 24 feet

sand-covered asphalt roadway (not to scale)

Figure.
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FACE 89-20: Construction Worker Diesin 36-foot Fall at Construction site.
INTRODUCTION

The National Institute for Occupational Safety and Health (NIOSH), Division of Safety Research
(DSR), performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a
participating statereportsan occupational fatality and requeststechnical assistance. Thegoal of these
evaluationsisto prevent fatal work injuriesin the future by studying the working environment, the
worker, the task the worker was performing, the tools the worker was using, the energy exchange
resulting in fatal injury, and the role of management in controlling how these factorsinteract.

On January 18, 1989, a 37-year-old male construction worker died when he fell 36 feet after a gust
of wind caught a piece of metal decking material he was moving and blew him from the roof of a
structure.

CONTACTS/IACTIVITIES

Stateofficialsnotified DSR of thisfatality and requested technical assistance. On February 21, 1989,
a research safety specialist met with the employer and local emergency services personnel, and
photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim was employed by a steel erection firm which has been in operation for 22 years. The
company has approximately 200 employees. The victim was one of approximately 40 workers--
known as "sheeters'--who install metal sheeting for siding and roofing. The victim had 18 years
previous experience in sheet metal work, but had been employed by this company for only 2 weeks
at the time of the incident. Although the company has written safety rules and procedures, it has no
designated safety officer. Theresponsibility for safety isdelegated to the foreman at each individual
jobsite. Weekly tail gate meetings are held to discuss safety and conditionsat each individual jobsite.
No formal safety training program exists. The company had experienced afatal fall at the same site
3 months prior to thisincident.

SYNOPSIS OF EVENTS

At the time of the incident the victim was working as a part of a crew on the construction of a new
steel mill. One portion of thismill consistsof a440-foot-long by 96-foot-widetunnel which connects
two of the main buildings at the mill. The height from the ground to the eave of the tunnel is 36 feet.
The roof of the tunnel has a 1:12 pitch (one foot of rise for every 12 feet of width). A 2-foot-wide
opening at theridge of the tunnel roof runsthe entire 440-foot length of the tunnel. Upon completion
of the mill, aroof vent wasto beinstalled in this opening.

On the day of the incident, the victim had been at work for approximately | hour when he and a co-
worker wereinstructed to gototheroof of thetunnel and placeatemporary cover over the 2-foot-wide
opening at theridge. They wereto use 3-foot-wide by 36-foot-long sections of 24-gauge decking to
cover the tunnel. Each of these sections weighed approximately 120 pounds.
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To reach the roofed area of the tunnel, the victim and his co-worker crawled across an unroofed area of
thetunnel on steel "1" beams. Although the beams were more than 36 feet above a concrete floor, neither
employee used fall protection equipment.

When they reached the roofed section of the tunnel, the two men proceeded to thefirst section of decking
material they were going to use to cover the ridge vent opening. This section of decking was lying
diagonally ontheroof of thetunnel. At thetimeof theincident, theroof surfacewasdry; however, thewind
had been gusting intermittently.

Astheco-worker lifted thehigh (ridge) side of the decking sectionto moveitinto position, thevictimlifted
thelow side. Thevictim was 12 to 14 feet away from the edge of the roof. Asthe men lifted the decking
material, agust of wind caught it and lifted it upwards. The co-worker immediately released hishold on
the section of decking, and thewind carried the decking, with thevictim still holding on, over the edge of
the roof. The victim was observed holding onto the decking even after he had cleared the roof.

Thevictim fell 36 feet, landing headfirst on a pile of metal scrap material. Thelocal emergency medical
service (EMS) was immediately summoned by telephone and arrived on the scene approximately 10
minuteslater. Cardiopul monary resuscitationwasbegun by EM Spersonnel and continuedwhilethevictim
wastransportedtothelocal hospital. Thevictimwaspronounced dead at the hospital approximately | hour
after theincident.

CAUSE OF DEATH
The medical examiner gave the cause of death as cerebral hemorrhage due to massive head injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever anywork isperformed at an elevation wherethepotential for aserious
or fatal fall exists, the employer should ensurethat fall protection equipment is provided and used by
all employees.

Discussion: Thevictim wasworking morethan 36 feet above ground level in an areawhere the potential
for afall existed. Accordingto 29 CFR 1926.28(a), "theemployer isresponsiblefor requiring thewearing
of appropriate personal protective equipment in all operations where there is an exposure to hazardous
conditions.” If the employer had provided and required the use of fall protection (i.e., safety belt, lanyard,
and lifeline) thisincident may have been prevented.

Recommendation #2: Management must actively support employee safety and ensure that workers
understand hazards related to their job.

Discussion: Thissame company had experienced afatal fall of aworker at thissitejust 3 monthsprior to
this incident. In that incident, as in this one, no personal protective equipment was being used.
Management'sresponsibility in regard to the use of personal protective equipment isclearly stated in 29
CFR 1926.28(a). Thecontinuedfailureto enforcetheuseof fall protectionindicatesalack of management
concern for employee safety. Unless management stressesthe need for work safety in both written policy
and on the jobsite, deaths such asthiswill continue to occur.
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Recommendation #3: Hazar dsposed by theweather should beaddressedin all construction operations.

Discussion: Written company policy called for work to ceaseif the wind velocity exceeded 15 miles per
hour; however, thiswas usually at the discretion of the site foreman. No consideration was given to the
effect of sudden gusts of wind upon alarge sheet of material such aswasinvolvedinthisincident. If wind
conditions had been considered and this work postponed until gusting had subsided, thisincident might
have been prevented.
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FACE 89-22: Roofer/Carpenter Dies After 26-Foot Fall From Roof
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 January 3, 1989, a28-year-old maleroofer fell 26 feet, 6 inchesfrom the roof of anewly constructed
six-unit condominium complex. He died asaresult of hisinjuriesfour dayslater.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On February 15, 1989, a
safety engineer andtwo safety specialistsfrom DSR met withtheempl oyer and discussed theincident with
OSHA representatives and the state medical examiner.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwas one of four employees (including the owner) of aroofing/aluminum siding company that
has been in operation for 13 years. The company has no written safety policy or program. Training is
provided on the job. New employees work directly with the owner until they demonstrate that they
understand the proper way to perform thejob. All employees are provided with safety beltsand lifelines
to be used as fall protection. The owner requires that all employees wear work boots that are in good
condition with substantial tread on the soles. Jobsite tailgate saf ety meetings are held at the beginning of
each job to detail the specific procedures to be followed for that job.

SYNOPSIS OF EVENTS

The company had been sub-contracted to install felt paper and asbestos shingles to the roof of a newly
constructed six-unit condominium complex. The roof had apitch of 6:12 (i.e., the roof rose 6 inchesfor
every 12 inchesinlength). The structure was 120 feet long and 26 feet wide, and the edge of the roof was
26feet, 6inchesabove ground. Ontheday of theincident (thefirst day of work onthestructure), the crew
arrived a the site at 8:00 am. The crew consisted of the owner, his son, the victim, and one other worker
(hereinafter referred to asthe " co-worker"). All were carpenters experienced in roofing and siding work.
Standard operating procedure called for the owner to inspect the roof of anew structure to seeif it was
properly prepared before hiscrew accessed theroof. Onthisday theentirecrew climbed theladderstothe
roof. Sincetheroof waswet fromdew, theowner instructed thecrew to sit onthebundlesof shinglesplaced
ontheroof by the contractor and wait until theroof dried. The crew'ssaf ety equipment and toolswerestill
in the owner's truck.

At8:45a.m. theowner felt that theroof had dried sufficiently andtold thecrew that hewasgoing toinspect
the roof. The owner and his son were on one side of the roof; the victim and the co-worker were on the
opposite side. Both pairs of men, who were near the ridge (top) of the roof, began to walk toward the
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opposite end of the structure. Asthe victim stepped around abundle of shingleson the ridge of the roof,
hefell to hiship and begantorall to the edge of theroof. The co-worker stepped toward thevictimto grab
him but was unsuccessful. Thevictimrolled off theroof and fell to the packed dirt surface below. The co-
worker statedthat thevictimdidnot appear toslip, cry out, or attempt to halt hisfall. Workersontheground
said that the victim fell in aprone position and made no visible effort to land on hisfeet.

A worker on the ground immediately summoned the emergency medical service (EMS), fire department,
and police. Theowner went to the road to show the rescue squad theway to the scene. Thefire department
arrived within 5 minutes . Asthe owner was speaking to fire department personnel, aworker yelled that
the victim had stopped breathing. A member of the fire department crew administered cardiopulmonary
resuscitation (CPR) and the victim began breathing on his own again. The EMS squad arrived and
transportedthevictimtothelocal hospital. Thevictimwaslater transferred toahospital withashock-trauma
unit. OnJanuary 4, 1989, thevictimwasplaced onlife-support systems. Thevictimwaspronounced brain
dead on January 6, 1989, the life-support systems were removed, and he died the following morning.

CAUSE OF DEATH

The medical examiner'sreport gave the cause of death asmultipleinjuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Worker exposure to identified hazards should be limited and controlled.

Discussion: Thecompany'sstandard procedure, whereby theowner inspectstheworksiteprior toallowing
thecrew toaccesstheroof, limitsthecrew'sexposuretofall hazards. Inthisinstance, thecrew did not follow
the standard operating procedure, and climbed onto the roof before the owner inspected it. The owner
unnecessarily exposed thecrew tothefall hazard by permitting themtowait ontheroof prior toand during
roof inspection. Although thisinspection procedure does not eliminate the initial exposure of the owner
(during inspection) or theinitial exposure of the workerswhen they accessthe roof prior to hooking their
lifelines, it doesreducethe duration of exposurewithout fall protection. Therisk of fallsfromelevationin
the roofing industry should aways be minimized to the extent possible.

Recommendation #2: Existing OSHA standards related to fall protection need to be re-evaluated.
I ncreased effort must be placed on devel oping new methods of fall protection which provide protection
during all phases of the job, and promulgating new and revised standards where appropriate.

Discussion: Existing methods of fall protection such asperimeter netting, catch platforms, and air bagsor
other shock-absorbing materials should be evaluated for feasibility, cost effectiveness, and mechanical
effectivenessto determineif they can be successfully used to prevent falls. Additionally, existing safety
standardsregarding falls must bere-evaluated to determineif they sufficiently addressthe safety hazards
inherentin methodsof constructionthat have been devel oped sincethe promul gation of OSHA Standards.
Some jobs that expose workers to fall hazards, but are not adequately addressed by current OSHA
standardsincluderoofing, skylight installation, and pre-fabricated steel building construction. Increased
efforts must be undertaken to devel op new methods and safety standardsto protect workersfrom falling.
However, during standards devel opment, employers must take the initiative to protect workers by using
existing standards and new fall protection techniques and equipment.
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FACE 89-23. Painter Diesin 25-Foot Fall from Tank Top onto Concrete Pad
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 December 8, 1989, a 63-year-old male painter died when hefell 25 feet from the top of atank onto a
concrete pad.

CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. On February 14, 1989, DSR representatives interviewed a company officia,
conducted a site evaluation and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thecompany, asmall painting contractor, employedfivepeopleat thetimeof theincident. Thevictim, who
had owned the company for most of its40-year existence, sold it to hisson (the present owner) afew years
prior to theincident.

The company has adesignated safety officer and written safety procedures. The procedures require that
safety measures be discussed before each job. Thevictim and his son had attended aunion safety seminar
for painting contractors 2 weeks prior to the incident.

SYNOPSIS OF EVENTS

The company had acontract to paint the exterior of several outdoor tanksfor afood processing company.
Thetank involved in theincident was 25 feet high and 10 feet in diameter. A guardrail nearly circled the
perimeter of the domed top of thetank. A 2-foot gap in the guardrail permitted worker accessto the top.
However, the tank did not have apermanent vertical ladder for access. In order to reach the tank top, the
painters climbed apermanent vertical ladder on an adjacent tank, then used small pipes, running between
thetwotanks, asawalkway to accessthetop of thetank to be painted. Thedistance between thetwo tanks
was approximately 6 feet.

About aweek beforetheincident, the victim and hisson applied the primer coat to the exterior of thetank,
using boatswain's chairs and spray guns. (A boatswain's chair is a seat supported by dings attached to a
suspended rope, which isdesigned to accommodate oneworker in asitting position.) They decided not to
use ladders because the small tank diameter made placement of the ladders difficult and unstable.

Ontheday of theincident, the victim was spraying on thefinish coat of paint, acatalyzed urethane, using
aboatswain's chair tied off to the guardrail atop the tank. He had reached the top of the tank to tie off the
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boatswain'schair by climbing theladder ontheadjacent tank, and crossing on small pipesthat run between
the two tanks. After finishing one section of the tank from the boatswain's chair, he climbed onto the
adj acent tank and crossed the pipesonce again. Whilemoving theropesthat secured theboatswain'schair
to the guardrail, he dipped and fell through the unguarded gap in the guardrail about 25 feet onto the
concrete around the base of the tank.

Twosteamfittersworkingintheareasaw thevictimfall. They said that thevictim madeno sound and made
no attempt to grab onto the railing when hefell. A call was made within minutes for emergency rescue
personnel. The victim was pronounced dead at the scene.

Following the incident the victim's son learned that hisfather had dlipped and struck his chest on atruck
bed afew daysprior totheincident. At least two witnessesreported seeing thevictim appear to " black out”
for short periods of timein the 2 days before the incident. The son thinks that hisfather may have had a
"black out" spell while moving the boatswain'schair rigging, since he apparently made no attempt to stop
thefall.

CAUSE OF DEATH
The medical examiner'sreport stated that death was caused by internal injuriesresulting from thefall.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Theemployer needsto identify specific job hazardsand take correctiveaction to
ensurethe safety of hisemployees.

Discussion: A review of potential hazards associated with working on the tank would have identified the
hazardsinherent in climbing onto and working from the top of thetank. This particular tank did not have
apermanent ladder providing accessto the tank top. Also, the guardrail did not extend around the entire
perimeter of thetank. Finally, therewasno toe board around the perimeter of thetop of thetank to prevent
someonefrom dliding beneath the guardrail. When reviewing how to paint thistank, the employer should
have identified methods for protecting workers assigned tasks atop the tank. For example, a section of
scaffoldingwithrailscoul d have been placed between thetwotanksto provide saf eaccessto thetank being
painted. Also, the opening in the guardrail could have been closed with rope or other material to protect
theworker movingtheboatswain'schair. To of f set theabsenceof atoeboard, theworker should havebeen
tied off with safety belt and lanyard while moving around on top of thetank. The employer used asimilar
hazard identification processin arriving at the decision not to use laddersto paint the tank.

Recommendation #2: The employer should require that appropriate safety equipment be used, and
check to seethat it isbeing used properly.

Discussion: In29 CFR 1926.28(a), employersare given theresponsibility to requirethat employeeswear
personal protective equipment when exposed to hazards. While working from the boatswain's chair and
whilepositioned ontop of thetank, theworker should have beenrequired to wear asafety belt and lanyard
attached to anindependent lifeline. Thusif theboatswain'schair or rigging had failed, or if theworker had
dipped or lost his balance while on top of the tank, he would not have fallen to the concrete below.
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Recommendation #3: Sincethere area number of tanksin the area of the plant with no protection at
the opening in the guardrail and no toe boards, the food processing company which owns the tanks
needsto review and revise company safety practicesand proceduresfor working on theoutside storage
tanks.

Discussion: A guardrail opening for access needsameansof closure such aschainsor gateasper 29 CFR
1910.23 (a)(2), which states that "a platform shall be guarded by a standard railing ... with the passage
throughtherailing either provided with aswinging gate or so offset that aperson cannot walk directly into
the opening.” When working on top of tanks without toe boards, workers should be required to tie off.
Without atoeboard, aworker could dlipandfall under therailing. The owner al so needsto determinehhow
thetank top canbesafely accessed. If theadjacent tank i sto beused, awal kway should beinstalled between
thetanks. If thetank will beaccessed by lift or portableladder, then use of thesmall pipesrunning between
the tanks as means of access must be prohibited.

Recommendation #4: Designersof tanksof thistypeshouldincor porateanchoragepoints(for securing
scaffolds and lifelines) and toe boards into the design of their products; owners of tanks of thistype
should consult with tank manufacturersto devise meansof installing these safety features on existing
tanks.

Discussion: Designersof permanent structuressuch astanksof thistypeknow that they will requireregul ar
maintenance. Designers and owners of such structures must design and install anchorage points on these
structures(e.g. , ontopsof tanks) towhichworkerscan securescaffoldsandlifelines. Omission of designed
anchor points causes the workers to improvise anchors or not use them at all.
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FACE 89-24. Carpenter Diesin 90-Foot Fall from Top of Parking Garage
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 October 29, 1988, a49-year-old malecarpenter fell 90 feet to hisdeath fromthetop of aparking garage
which was under construction.

CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR concerning thisfatality and
requested assistance. On February 14, 1989, two safety specialists and a safety engineer from DSR met
with company representatives, and visited and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwasempl oyed by aconstruction company that hasbeeninbusinessfor 14 years. Thecompany's
principal businessistheerectionof concretestructures. Thecompany empl oysapproximately 800workers,
including 530 carpenters. The employer has a safety officer and written safety rules and procedures.
Weekly tool box safety meetings are held at the jobsite, and on-the-job training is provided. Most of the
employeesaremembersof local trade unions. Thevictim had been acarpenter for about 30 years, and had
been working for this employer for about 7 months.

SYNOPSIS OF EVENTS

Thevictim and aco-worker were preparing aformfor pouring aprestressed concrete column at the 10th-
floor level of aparking garage. The design required that weld plates be embedded in the surface of the
finished concrete column. The columns are designed to support precast concrete panels that form the
exterior wall of the garage. The panels are secured to the columns by joining the panel weld platesto the
column weld plates and then welding them together.

The stressing cable reinforcements, commonly called tendons, had already been installed in the column
form and prestressed to their required |oad. (Prestressing isan operation that placestensioninthe cableor
stretches it by putting it under an applied load of up to 200,000 pounds per square inch of cable cross-
sectional area. This causes the cable to become taut much like aguitar string.) In order to get the column
weld platesthrough the maze of reinforcement cablesto their proper location, theworkershad touseapry
bar to deflect the cables. The weld plate then had to be fitted and secured to the form.

The victim, working from awooden beam, was tied off to a1 1/2-inch- diameter rebar in the following
manner. The victim secured one end of a6-foot lanyard to one "D" ring on his safety belt, fed the other
end of thelanyardthroughasecond" D" ringon hisbelt, andthen securedit tothefirst"D" ring. Thiscreated

163



aloopwiththelanyard. Hetook an 8-foot lanyard and, at itsmidpoint, wrapped it several timesaround the
1 1/2-inch rebar. He took one end of the 8-foot lanyard, passed it through the loop of the 6-foot lanyard
and fastened the snap hook to the snap hook at the other end.

Thevictimasked hisco-worker to get him aportable power saw. The co-worker turned and saw thevictim
fall off the edge of the building. The victim did not cry out when falling. The co-worker said that he saw
the lanyard unwrapping from the rebar.

Thevictim landed facedown in the dirt just outside the building. The co-workers on the scene moved the
victim's head enough so that he could breathe. The emergency squad was called within afew minutes of
theincident and arrived within 10 to 15 minutes. The victim had no pulse and was pronounced dead by
adeputy medical examiner.

CAUSE OF DEATH
The medical examiner stated the cause of death was multipleinternal injuries sustained from thefall.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: The employer should train employeesin the proper use of the safety equipment
provided for worker protection.

Discussion: According to the employer, thevictimwastied off in the manner previously described. Since
theco-worker reported seeing the 8-foot lanyard unwrapping fromtherebar asthevictimfell, itispossible
that one snap hook rolled out of the other snap hook. (Rollout occurs when the latch isforced open by a
twisting or turning action. Thistypically occurswhentwo snap hooksareattached together. A typical snap
hook needs only about 2 pounds of force to open the hook or latch.)

From the information obtained from state compliance personnel, there were tie-off points that the
employees could have used to make the proper use of the available safety equipment. The employer said
that thevictimhad beenhiredfromaunionhall and had received previoustraining. Itisdifficult todetermine
accurately what type and level of training a newly-hired employee received from previous employers.
Therefore, each employee should be trained in the use of the specific types of safety equipment provided
by the company. The employer should be aware of potential hazards (such as snap-hook "rollout") and
inform employees of the circumstances that could allow thisto happen.

Recommendation #2: The employer should evaluate potential tie-off pointsand determineif theavailable
safety equipment can work as designed. If the equipment will not work as designed, the employer should
contact equipment manufacturersto determine what equipment isavailable that can do thejob properly.

Discussion: The employeetied himself off to a1l 1/2-inch rebar. It is possible that the snap hooks on the
lanyardswould not fit onto the rebar, and the employee had to come up with another method of securing
himself to the rebar. By connecting the two hooks together, the employee created a situation where the
potential for rollout existed. Heapparently wasnot awareof thisproblem. Theemployer shouldverify that
employeesaretying off correctly. When incorrect methods are observed, the employer should take steps
to correct the situation. Having empl oyees uselocking hooks might have prevented thisfatality. (Locking
hooks require over 200 pounds of force to open under pressure.)
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FACE 89-25: Sheet Metal Mechanic Dies Following a 22-Foot Fall Through a Roof Opening
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 December 20, 1988, a26-year-old male sheet metal mechanic died asaresult of injuriesthat occurred
when he was knocked through aroof opening and fell 22 feet to a concrete floor below.

CONTACTS/ACTIVITIES

Stateofficialsnotified DSR of thisfatality and requestedtechni cal assistance. On February 16,1989, aDSR
safety specialist met with an owner of the company involved in theincident, discussed the incident with
the OSHA compliance officer, and visited and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isaplumbing and heating contractor which hasbeenin businessfor 22 years. The company
employs15individuals, including 6 sheet metal mechanics. The employer hasno written safety policy or
safety program and does not provide saf ety equipment or safety training to the employees.

SYNOPSIS OF EVENTS

Thecompany had been contracted tofabricateand install asheet metal cap over an opening ontheflat roof
of alargefiberglassmanufacturing plant. The50-inch-squareopeningwascreated whenanair conditioning
duct was removed. The 54-inch-square cap was fabricated from galvanized steel with angle-iron
reinforcement. This cap weighed approximately 75 pounds.

Ontheday of theincident the victim and aco-worker were preparing toinstall the cap. Thevictim andthe
co-worker leaned the cap against a 30-inch-high by 48-inch-wide metal frame that had been previously
usedtosupport theair conditioning unit. Theframe, located approximately 34inchesfromtheroof opening,
is constructed of 3-inch angleiron. The victim positioned himself between the leaning cap and the roof
opening, while the co-worker positioned himself on the other side of the opening. Neither worker was
wearing any type of fall protection equipment. The co-worker was kneeling and the victim was stooped
over applying caulking to the 6-inch raised curb bordering the opening. A gust of wind blew the cap over.
Thecap struck thevictim, causing himtofall headfirst through theroof opening, toaconcretefloor 22 feet
below (see Figure).

Workersinside the plant saw the victim fall and immediately summoned help from personnel within the
plant. A plant nursearrived within 3 minutesand initiated cardiopul monary resuscitation. Whenthelocal
emergency medical service was caled, a local doctor heated the emergency call over the radio and
responded. He pronounced the victim dead at the scene.
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CAUSE OF DEATH
The medical examiner'sreport stated that death resulted from multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever anywork isperformed at an elevation wherethepotential for aserious
or fatal fall exists, the employer should ensurethat fall protection equipment is provided and used by
all employees.

Discussion: The victim was working 22 feet above ground level in an areawhere the potential for afall
existed. According to 29 CFR 1926.28 (a), "the employer is responsible for requiring the wearing of
appropriate personal protective equipment in al operations where there is an exposure to hazardous
conditions.” If the employer had provided and required the use of fall protection (i.e., safety belt, lanyard,
and lifeline) thisincident may have been prevented.

Recommendation #2: The employer, should design, develop, and implement a comprehensive safety
program.

Discussion: A comprehensive safety program should address all aspects of safety, including job hazard
analyses. A job hazard analysisshould beperformedby all employers, prior tothecommencement of work,
toidentify and control al hazardslikely to beencountered by all empl oyees. Environmental conditionsmay
alsocreateor contributeto hazardousworking conditions, and appropri ate precauti onsshoul d beaddressed
intheinitial job hazard analysis. Theemployer should haveperformed ajob hazard analysisat theworksite
prior to the commencement of work. Such an analysis might have enabled the employed to identify the
hazards (i.e., potential for fal, placement of fabricated cap, and gusting wind conditions) and take
precautionary measuresto protect theemployeesfrominjury. If ajob hazard analysishad been performed
thisincident may have been prevented.
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FACE 89-30: Electrician'sHelper Fallsto His Death Through a Skylight
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 April 18, 1989, a 39-year-old male electrician's hel per died after falling 16 feet through a skylight to
aconcretefloor.

CONTACTS/ACTIVITIES

State Officialsnotified DSR of thisfatality and requested technical assistance. OnApril 27,1989, aresearch
safety specialist met and discussed the incident with the company's vice-president and the Occupational
Safety and Health Administration (OSHA) compliance officer assigned to the case. Photographs and a
police report of the incident were also obtained.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimhad been employedfor 9 monthsasan el ectrician'shel per by anelectrical contracting company
that has been in operation for 21 years. The company employs 40 workers, including 10 electrician's
hel pers. Theemployer hasawritten safety policy and useswritten saf ety rulesand procedures. On-the-job
training is provided to employees and weekly safety meetings are also conducted.

SYNOPSIS OF EVENTS

Thecompany had been contracted toinstall lighting and outs dereceptacles, aswell asremovean existing
company sign at an industrial building. The building is 50 feet wide by 200 feet long and isdivided into
two sections. One section is 20 feet high and the other is 16 feet high.

Ontheday of theincident the victim wasworking with an el ectrician/foreman assigned to finish work on
thebuilding. All work had been compl eted except for removing thesign attached to the side of the 20-foot-
high section. Theforeman, working fromabucket truck, attached ahemp ropetothesign. Thevictim, who
was on the roof, secured the rope to afixed metal ladder which provided access between the roof of the
lower sectiontotheroof of thehigher section. Theropewasapproximately 1 1/4inchesindiameter by 120
feet long. Theforeman disconnected the el ectric power to the sign and unfastened the boltswhich secured
the signto the side of the building. He rai sed the bucket to a position level with theroof of the building to
help thevictim lower the signto the ground. After they lowered the sign, the foreman lowered the bucket
to ground level so he could disconnect the rope and load the sign on atruck. Theforeman told thevictim,
still on the rooftop, to coil up the rope and return it to the storage area.

Thevictim, apparently untied the rope from theladder, and either tripped, stepped, or possibly sat ona4-
foot-square smoke dome type skylight located near the work area. The skylight broke and the victim fell
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16 feet to aconcrete floor (see Figures 1 and 2). A 1-foot length of rope was found hanging through the
broken skylight following theincident.

Theforeman, after |loading the sign onthetruck, drove around the building and went insidethewarehouse
section where he found the victim lying facedown on the floor. The foreman checked thevictim for vital
signs(i.e., pulseand breathing) and found none. He then summoned personnel outsidethebuildingto call
for help.

Emergency medical service (EMS) personnel arrived at the scene approximately 17 minutes after being
called. Atthistimenovital signswerepresent and thecounty medical examiner pronouncedthevictimdead
at the scene.

CAUSE OF DEATH

Themedical examiner'sreport for thisincident hasnot been compl eted at thistime, but severeheadinjuries
incurred as aresult of thefall are presumed to have caused death.

RECOMMENDATIONS/DISCUSSION

Recommendation#1: Theemployer shouldreview, revisewhereapplicable, andenforceacomprehensive
safety program that istask specific.

Discussion: The mgjority of work performed by the employer is electrical-related and the employer's
existing written safety rulesand proceduresapplied primarily to el ectrical safety. Other saf ety aspectsneed
tobetakenintoconsideration (e.g., recognitionand elimination of fall hazards), incorporatedintothesafety
program, and enforced by the employer. A comprehensive safety program should address all aspects of
safety, especially thoserel ated to specifictasksand work environments. Theserul esand proceduresshould
include, but not belimitedto, fall hazards. Theempl oyer should comply withOSHA standard 1926.21(B)(2),
which requires the employer to instruct each employee in the recognition and avoidance of unsafe
conditionsand regulationsapplicableto thework environment to control or eliminateany hazardsor other
exposuretoillnessor injury.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of all
work projects.

Discussion: Safety concerns should be discussed and incorporated into al work projects during planning and
throughout the entire project. In thisinstance, the planning of safety procedures wasincomplete for the work
being performed by alowingemployeestoworkinanareawherethepotentia for afal existedwithout providing
adequatewrittenandverbal instructionstorecognizeandavoidfall hazards. Inaddition, employersshouldinform
workers of the potential hazards associated with stepping, standing or sitting on skylights.

Recommendation #3: Skylight manufacturers and owners of buildings where skylights have been
installed should voluntarily affix accident prevention signs on the skylights, and at or near points of
access (e.g., roof hatches, fixed ladders, stairways, doors, etc.) to areas containing these skylights.

Discussion: Although skylights are required to withstand specified amounts of weight (e.g.,, OSHA
standard 1910.23(e)(8) - at least 200 pounds applied perpendicular at any one areq), deaths still occur as
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aresult of workersfallingthroughtheseskylights. Skylight manufacturersshould voluntarily affix accident
prevention signs (Figure 3) at conspicuous places on the skylights. Also, owners of building where
skylightshavebeeninstalled should voluntarily affix similar signs(Figure4) at or near pointsof accessto
areas containing these skylights. These signswould visually warn individual s of the potential fall hazard
posed by stepping, standing, or sitting on askylight. Characteristicsof accident prevention signsand tags
(i.e, classification, design, color, layout, finish, lettering, placement, illumination, and symbols), should
comply with the American National Standards Institute (ANSI) standards Z35.1-1972, and OSHA
standards (general industry and construction industry) 29 CFR 1910.145 and 1926.200.

Signs should be easily visible to anyone approaching the area, should contain specific information on
procedures, should be inspected on a regular basis, and should be printed both in English and in the
predominant |anguage of non-English-reading workers. Also, workersunableto read posted signsshould
receiveinstructionsregarding hazardous area.

Recommendation #4. Designermanufacturers of skylights should evaluate current designs with a
view toward increasing load capacities and/or incorporating safeguards.

Discussion: Skylight materials may weaken due to age and/or environmental conditions. Asaresult, the
probability that aperson coul d exert sufficient pressureto break through skylightsmay increase. Designers/
manufacturers should consider design modifications to skylights which would strengthen these units
sufficiently toenablethemto support aperson shouldthat personstep, sitor fall ontoaskylight. If thesmoke
venting effectiveness of the skylight would be adversely affected by such changes, consideration should
be givento devel opment and utilization of other alternativesfor increasing the strength of skylights, e.g.,
adome-shaped wire cover to fit over the skylight.
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Figure 1. A Diagram Showing the Roof Area of the Industrial Building



Figure 2. ThisFigure Shows an Intact Smoke Dome Type Skylight Just Opposite
the Broken Skylight. The Fixed Ladder Providing Access to Roof of the Higher
Section of the Building is Shown at Left.
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SKYLIGHTS HAVE BEEN INSTALLED
ON THIS BUILDING. STEPPING
STANDING, OR SITTING ON THESE
SKYLIGHTS MAY RESULT IN
SEVERE INJURY OR DEATH

Figure 3. Recommended Accident Prevention Sgn to be Installed at Areas Containing Skylights.
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DANGER

NO STEPPING -
STANDING OR SITTING

Figure 4. Recommended Accident Prevention Sgh to be Applied to Skylights.




FACE 89-34: Ironworker Diesin Fall from a Warehouse Under Construction
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 April 29, 1989, a40-year-old male ironworker died as aresult of injuries that occurred when he fell
nearly 40 feet from a steel beam of awarehouse under construction.

CONTACTS/ACTIVITIES

State officials notified DSR of this fatality and requested technical assistance. On May 17, 1989, two
research saf ety specialistsdiscussed theincident withthecompany and the Occupational Safety andHealth
Administration's (OSHA) district office. The county coroner was contacted and photographs of the
incident site were taken.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employed for 13 yearsasanironworker by asteel erection company. The company,
whichhasbeeninbusinessfor 15years, normally employs5workers. Thecompany doesnot haveawritten
safety and health program. At the time of the incident, hard hats were the only personal protective
equipment being used by the company's employees.

SYNOPSIS OF EVENTS

The construction company had been subcontracted to erect the steel framework for a300,000-sgquare-foot
distribution warehouse. Thewarehouse framewas constructed mainly of vertical "I" beamsmeasuring 37
feet 8inchestall, 5 1/2-inch-wideflangehorizontal "1" beams, and bar joists(i.e., light stedl joistsof open
web construction with asingle zig-zagged bar welded to upper and lower chords at the points of contact)
to support the roof.

On the day of theincident the victim was working as amember of asix-person crew which included the
company owner. Since only half of the building frame had been erected, the crew was till in the process
of erecting the skeleton steel.

Thevictim'stask wasto connect bar joiststo the horizontal 5 1/2-inch-wideflange"I" beams. Thevictim
waspositioned onthetop of abeam (approximately 38feet abovetheground) inorder to connect thebeams
with bolts and nuts. After completing a connection, he stood up on the beam and began moving to the
location of the next connection. The owner, who was operating a crane to move a bar joist into position
for connection, saw the victim dlip and fall from the beam. The victim struck ahorizontal "1" beam 15to
20 feet below, and then fell to the brick-and dirt-covered ground.
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The owner/crane operator told an employee to telephone for an ambulance. The Emergency Medical
Service(EMS) respondedinapproximately 4 minutesafter being called. TheEM Sprovided advancedlife
support and transported the victim to thelocal hospital. The victim was pronounced dead in the hospital's
emergency room ashort time later.

CAUSE OF DEATH
The county coroner stated that death resulted from multiple traumatic injuries sustained from the fall.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever anywork isperformed at an elevation wherethepotential for aserious
or fatal fall exists, the employer should ensurethat fall protection equipment is provided and used by
all employees.

Discussion: Thevictim wasworking 37 feet 8 inches above the ground in an areawhere the potential for
a fall existed. The Code of Federal Regulations (29 CFR 1926.28 (a)) states that "the employer is
responsi blefor requiring thewearing of appropriate personal protectiveequipmentinall operationswhere
thereis an exposure to hazardous conditions.” If the employer had provided and required the use of fall
protection (i.e., safety belt, lanyard, and lifeline) thisincident may have been prevented.

Additionally, whenthetraditional safety belt/lanyard combinationisimpractical, an alternateform of fall
protection (e.g., safety netsas specified in 29 CFR 1926.105) should be used. The use of safety nets may
also have prevented this death.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning and throughout all construction phases of the project. In thisinstance, there was no planning of
safety proceduresbecause employeeswerealowed towork inan areawherethepotential for afall existed
without adequatefall protection. Employeeswal ked acrosssteel beamswithout usingfall protection(e.g.,
lifeline, belt/lanyard) or having passivefall protection (e.g., nets, catch platforms) in place.

Recommendation #3: The employer should design, develop, and implement a comprehensive safety
program.

Discussion: Inthiscompany theacceptance of apotentially seriousor fatal fall, asindicated by thenormal
operating proceduresof workingwithout fall protection during connecting operations, demonstratesalack
of commitment to employee safety. Empl oyers should emphasize safety of their employeesby designing,
devel oping, implementing, and enforcingacomprehens vesafety programto preventincidentssuchasthis.
Thesafety program shouldinclude, but not belimited to, therecognition and avoidanceof fall hazardsand
the use of appropriatefall protection.
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Recommendation #4: Primecontractorsand subcontractorsshouldabideby29 CFR 1926.16 (a), Rules
of Construction, which states: " I n nocaseshall theprimecontractor berelieved of overall responsibility
for compliance with thispart for all work to be performed under the contract.”

Discussion: Although the subcontractor failed to provide asafety and health program for the employees,
the prime contractor was equally at fault by not addressing the issue. The prime contractor should use
contract language that requires subcontractorsto identify how they intend to implement a site safety and
health program. The program should be consistent with the prime contractor's program and differences
should benegotiated beforethesubcontractor beginswork. Inthisparticular case, itisevident that theprime
contractor did not requirethe subcontractor to utilizefall protection measures. Had such languagebeenin
the contract and enforced on the site, the subcontractor would probably have implemented some type of
fall protection measures along with awritten safety and health program for this particular site.
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FACE 89-41: Carpenter Dies After 13-foot Fall Through Roof Opening Onto Concr ete Floor
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 8, 1989, a 27-year-old male carpenter fell through a duct opening on aroof, to a concrete floor
13 feet, 4 inches below, sustaining massive head injuries. He died 6 days later from theinjuries.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On June 27, 1989, aDSR
research team consisting of a safety engineer and a safety specialist conducted asite visit, interviewed a
company representative, photographed the site of the incident, and discussed the incident with local
emergency personnel and state medical examiner personnel.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimhad been employed for 2 monthsby aconstruction company that wasbuilding ashopping mall.
Hewashired asan experienced carpenter fromthelocal union hall. The company hasabout 70 employees
total, had 3 carpenters at the shopping mall site. The company has no designated safety officer. Thejob
superintendent has conducted safety meetings in the past, but indicated that the last safety meeting he
conducted wasover ayear prior to theincident. The company haswritten safety rulesthat were not made
available to the investigators. The company provides no safety training, relying upon the union and
previous employersto provide safety training.

SYNOPSIS OF EVENTS

The company had been contracted to construct asmall shopping mall. Thevictim had been madethelead
carpenter of a3-man carpenter crew about aweek beforetheincident. Ontheday of theincident, thevictim
and thejob superintendent discussed what work wasto be performed. Thevictim intended towork onthe
roof with electric power tools. Hetol d co-workersthat hewasgoing onto theroof to drop an el ectrical cord
down for someone at floor level to plug into an outlet.

A short whilelater, co-workersheard the sound of apieceof woodfalling. Uponinvestigation, they found
thevictimlyingontheconcretefloor of thestructurebleedingfrominjuriestotheright sideof hisforehead.
Thevictim was consciousand one co-worker provided first aid whileanother notified the superintendent,
who immediately called for emergency services. Loca fire department personnel responded within 6
minutes of notification and, upon evaluating the situation, called for atraumatransport unit. Emergency
medical service(EM S) personnel stabilizedthevictim'shead, took vital readings, didaspina immobilization,
provided oxygen, and preparedfor transportation by helicopter. A medical helicopter transportedthevictim
to the traumaunit of an area hospital. The victim died in the hospital 6 days after the incident.
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Therewereno eyewitnessesto theincident. Investigation of the scene after theincident reveal ed that
the nails had been removed from one side of a 4-foot by 8-foot sheet of 5/8-inch plywood that was
placed over a37-inch by 67-inchroof opening for aheating, ventilation, and air conditioningunit. The
victim apparently removed the nails from one side of the plywood cover so that he could drop an
electric cord down to the floor where power outlets were available. He apparently knelt down and
leaned into the opening with the plywood resting on his back in order to ook for somebody to plug
thecordinto an electrical outlet. Whilekneeling, thevictim either |ost hisbal ance or theweight of the
plywood caused him to fall headfirst onto the concrete floor below.

CAUSE OF DEATH

The medical examiner's report has not yet been received; presumably, multiple traumatic injuries
resulting from the fall caused his death.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: During planning for any job, consideration should be given to providing
temporary power to locations where powered tools will be needed.

Discussion: Thejob planning should haveidentified that el ectrical ly-powered tool swould be needed
towork ontheroof. Provisions should have been madeto providetemporary electrical outletsonthe
roof at several locations. Thiswould have eliminated the need to drop acord down through an opening
and could have prevented this incident.

Also, theinstallation of temporary power on the roof would allow management to establish specific
tool use areas. Minimizing the number and length of electrical cords at worksite locations minimizes
the creation of tripping hazards, and the potential that insulation on the electrical cords might be
damaged, possibly leading to electrical shock hazards.

Recommendation #2: Warning signs should be present on all roof covers.

Discussion: Thecover should have been affixed withawarning signindicating that the plywood sheet
was covering an opening and should not be removed without thejob superintendent'spermission. The
victim obviously knew there was an opening below the plywood since he was attempting to provide
electric power to the roof by dropping acord through the opening. A warning sign might have made
him stop to evaluate if there was a safer place to drop the electric cord down to the ground floor.

Recommendation #3: The company should develop and implement an active safety program.
Discussion: The company hasno active safety program. Thejob superintendent indicated that he had
not had asafety meeting in over ayear. The company should implement a safety training programin
compliance with CFR 1926.21(b)(2), which requires employers to instruct all employees in the
recognition and avoidance of unsafe conditions that could lead to injury.

Areas that the safety program should cover include:

* Housekeeping (The housekeeping in the building was poor.)
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» Hazard recognition. (An employee without a hard hat was cleaning up trash immediately below

workers on the roof.)
» Fall protection (A carpenter was working 15 feet above the ground without any fall protection

equipment.)
» Ladder safety (A ladder that was used to access the roof did not extend 3 feet above the roof and
wastied off with apiece of scrap binder twine.)
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FACE 89-47: Laborer Fallsto His Death Through a Skylight Opening
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 July 24, 1989, an 18-year-old male laborer died after falling through a skylight opening 27 feet to a
concretefloor.

CONTACTS/ACTIVITIES

Stateofficialsnotified DSR of thisfatality and requested technical assistance. On August 23, 1989, aDSR
field team met and discussed the incident with acompany representative and an Occupational Safety and
Health Administration (OSHA) compliance officer assigned to the case. On thefollowing day, the DSR
team conducted aninvestigation at theincident site. Police, emergency medical service, and coroner reports
relating to the incident were obtained.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed asalaborer for 8 days by aroofing and metal fabrication contractor. The
company, which has been in business since November 1984, employs 60 workers, including 20 laborers.
At the time of the incident, the employer had no written safety policy or safety program. The employer
provideson-the-jobtraining, and requireseach empl oyeetoview a15-minutevideotapeon general safety.

SYNOPSIS OF EVENTS

The company had been contracted to install foam insulation boards and single-ply rubber roofing over a
newly constructed 225,000-sguare-foot, corrugated-steel-paneled roof. Themainroof isflat and contains
an area (penthouse) which extends 7 feet higher than the main roof. Lengthwise, the 30-foot-wide
penthouse spans the width of the main roof. At the time of the incident, the penthouse roof contained 4
unguarded 10-foot-sgquare openings, which were to be used for installing skylights.

Ontheday of theincident, thevictimwaspart of asix-person crew assigned to moveinsul ation boardsfrom
astorageareaon onesideof themainroof, over the penthouseroof, totheother sideof themain roof where
theboardswereto beinstalled. The subcontractor had intended to place the boardson the same side of the
main roof wherethey wereto beinstalled, but wet ground conditions precluded moving the craneto that
side of the building and the boards were unloaded on the opposite side of the roof. Two members of the
crew carried insulation boards from the storage area to the penthouse area. Two other crew members,
includingthevictim, carried theboardsto theoppositesideof the penthousewheretheremaining two crew
members moved the boards to the work area. At some point during the task, the victim was walking
backwardsdragginginsulation boardswhen hefell through the skylight openingto aconcretefloor 27 feet
below (see Figure 1).
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A crew member immediately notified thejob foreman, who called thelocal rescuesquad. Therescuesquad
responded within 5 minutes and stabilized the victim. The victim was then evacuated from the siteto a
hospital trauma center by a state police helicopter. The victim died the following day.

CAUSE OF DEATH
The medical examiner'sreport listed multiple head and chest injuries as cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Primecontractorsand subcontractorsshould contractually agreeon specificsite
safety and health programsto be implemented prior to theinitialization of work.

Discussion: Although the subcontractor failed to provide asafety and health program for the employees,
the prime contractor should ensure that all subcontractors address safety and health issues on thejobsite.
The prime contractor should use contract language that requires all subcontractors to identify how they
intendtoimplement asitesaf ety and health program. Thesubcontractor programsshoul d beconsistent with
the prime contractor's program and differences should be negotiated before the subcontractors initiate
work.

Inthisparticular case, it isevident that the prime contractor did not require the subcontractor to utilizefall
protection measures(e.g., provideguardingfor roof openings). Had such arequirement beeninthecontract
and enforced on thesite, the subcontractor would probably haveimplemented sometype of fall protection
measures along with awritten safety and health program for this particular Site.

Recommendation #2: The prime contractor or subcontractor should have implemented 29 CFR
1926.500 (f)(6), which requiresthat all skylight openingsthat create a fall hazard be guarded with a
standardrailing, or covered with a material capable of supporting the maximum intended load and so
installed asto prevent accidental displacement.

Discussion: Employers should assume the responsibility of providing for the safety and health of the
workers. Neither the prime contractor nor the subcontractor took the necessary precaution--guarding the
skylight opening. If theskylight had been guardedinaccordancewith 29 CFR 1926.500 (f)(6), theincident
may have been prevented.

[Note: DuringtheDSRinvestigation, it becameapparent that guardshad beeninstalled around theskylight
openings subsequent to theincident. These guardrails, however, did not appear to meet the requirements
specifiedin 1926.500 (f)(1) (see Figure 2). Theguardrails, aserected, did not include anintermediaterail
midway between the top rail and toeboard.]

Recommendation #3: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during

planning and throughout the entire project. In thisinstance, planning was inadequate. Employeeswere
allowed to work in close proximity to unguarded skylight openings without adequate fall protection.
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Recommendation #4: The employer should design, develop, implement, and enforce a comprehensive

safety program.

Discussion: Thiscompany accepted therisk of apotentially seriousor fatal fall by failing to providefall
protection for workers exposed to unguarded skylight openings. Employers should emphasize safety of
their employeesby designing, devel oping, implementing, and enforcing acomprehensive saf ety program
to prevent incidentssuch asthis. The safety program should include, but not belimited to, therecognition

and avoidance of fall hazards.

[Note: Theemployer hasdesigned andimplemented awritten safety program sincethetimeof themishap.]
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Figure 2. Specificationsfor Guardrails as Contained in 29 CFR 1926.500 (f) (1)
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FACE 89-49: Window Mechanic Diesin 250-Foot Fall
INTRODUCTION

TheNational 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 August 17, 1989 a 30-year-old male window mechanic died when hefell 250 feet through awindow
opening while attempting to replace the window.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 20, 1989 a
DSR safety specialist and an epidemiologist conducted an investigation and met with local officialsand
the manager of the property where the incident occurred. The DSR representatives then visited and
photographed the incident site and discussed the case with witnesses.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictiminthisincident was self-employed. He had worked in the glassbusinessfor several yearsprior
to going into business for himself approximately 4 1/2 years ago. The victim had one employee. The
company had no safety program.

SYNOPSIS OF EVENTS

On the day of the incident, the victim and his employee went to a 21-story office building to replace a
damaged window on the 21t floor. The exterior walls of the building were brick, with rows of windows,
9-feet-high by 56-inch-wide at each floor and on all sidesof the building. These windows consisted of an
outer paneof bronze-tinted glassand aninner paneof clear glassseparated by al/2-inchair space. A single
metal frame held the two panes of glassin place.

The outer pane of awindow in one corner of alarge conferenceroom on the 21st floor broke several days
prior totheincident. To prevent possibleinjuriesto pedestrians, building security personnel, after making
sure there was no one below, tapped on the inner pane and window frame to dislodge the broken pieces
of glass, causing them to fall to the ground below. The inner pane of glass was |eft intact in the frame.

Thevictimwascontracted toreplacethedamaged window. Hehad repl aced damaged windowsinthesame
building on several previousoccasions. To replace thewindow, thevictim first had to loosen and remove
the bolts which secured the window frame to the structure, and then remove the existing inner pane and
frame from the opening. Subsequently, he could install a new window and frame combination in the
opening, and complete the job by installing the bolts to hold the new framein position.
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Thevictimandhisemployeearrived at theincident siteaccompanied by asecurity guard. Thevictimbegan
removing the boltswhich held thewindow framein place. In order to reach the boltsat thetop of theframe
thevictim placed a3-foot-high wooden stepladder next to thewindow. Standing on the second step of this
ladder, he attempted to loosen one of the bolts (located above hisright shoulder) by striking the bolt with
ahammer heldin hisright hand. In doing so, he missed the bolt and struck the window pane. Thewindow
shattered under the impact of the hammer, and the victim and the ladder on which he was standing, fell
sideways through the window opening to abrick courtyard 250 feet below.

The corporate security director observed the victim falling past his 14th floor office window and
immediately had hissecretary call local emergency services(911). Fire, rescue, and police personnel were
on the scene within 7 minutes of the incident.

The victim was pronounced dead at the scene.

CAUSE OF DEATH

The medical examiner listed the cause of death as generalized trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection options should be considered, and selected methods and/or
equipment used whenever the potential for seriousor fatal falls exists.

Discussion: Windowsof thetypeinvolvedinthisincident aredesigned to beof sufficient structural strength
and integrity to prevent someone from falling through them. However, when a window, or any other
structural component, isdamaged, and the resultant structural strength and integrity isnot evaluated, any
task or activity involving the damaged component should be approached with extreme caution. Had the
work proceeded to the point at which the window was removed, the resultant unprotected wall opening
would have posed a serious fall hazard to the workers installing the new window. In this case, the most
prudent approach may have been to treat the damaged window asif it were an unprotected wall opening
during the entire course of the dismantling and replacement work.

An Occupational Safety and Health Administration (OSHA) standard (29 CFR 1926.500(c)) requiresthat
any wall opening"fromwhichthereisadrop of morethan 4 feet, and the bottom of theopeningislessthan
3feet abovetheworking surface" beguarded. Sincetheremoval of thewindow would have beenimpeded
if not precluded by install ation of aguardrail, and theuseof aportableladder may haveoffset the protection
afforded by a guardrail anyway, this protective option would probably have been impractical in this
instance. However, personal fall protection equipment, such as safety belts with lanyards attached to a
structurally sound anchorage point, could have been employedinstead. Theuseof personal fall protection
equipment by maintenance personnel dismantling and replacing damaged windows, such as in this
incident, may prevent future similar incidents.

While the men in this case were working within a completed structure, the work they were performing
would have resulted in the creation of alarge vertical opening when the window was removed. The fact
that they were intending to create this opening should have prompted them to employ fall protection
equipment (safety beltswith lanyards) while accomplishing thiswork. Had they used thisequipment this
fatality could have been prevented.
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Recommendation #2: Work near a known damaged window should be accomplished from the side
rather than from directly in front of the window whenever possible.

Discussion: Thework being performed by thevictim at thetimeof theincident could just haveeasily been
accomplished withtheladder (and thevictim) positioned by an adjacent, undamaged, sidewindow instead
of directly in front of the damaged window unit. Had this been done this incident might have been
prevented.
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FACE 90-15: Ironworker Foreman Dies Following a 37-foot Fall Through Platform Opening in
Indiana

SUMMARY

Anironworker foreman died after falling 37 feet from asted grating platform. Thisincident occurred asthe
foremanandhiscrew of four ironworkerswereinstallingfoundry processequi pment fromtheplatform. Running
vertically throughtheplatformwasan8-foot-diameter vent stack. Theplatformhadbeeningtaledwithal2-inch
annular spacebetweenthevent stack andthegratinginanticipationof placinginsulationmaterial aroundthevent
stack. Theforeman was standing approximately 1 foot away from the annular space with hisback to the vent
stack giving task-related instructionsto his crew. After giving theinstructions, he stepped backwardsand fell
through theannular space, landing on the concretefloor 37 feet below. NIOSH investigatorsconcluded that, in
order to prevent future smilar occurrences, employers and employees must:

» guard floor openingswith arailing or a floor opening cover secured against displacement
» conduct a hazard analysis before each job and implement appropriate controls.
INTRODUCTION

On September 12, 1989, a46-year-old maeironworker foreman (thevictim) died after hefell 37 feet froman
indugtrid building platform. On November 2, 1989, officias of the Occupationa Safety and Health program
from the State of Indiana (State OSHA) notified the Division of Safety Research (DSR) of the death and
requested technical assstance. On December 7, 1989, aresearchindustrid hygienist from DSR traveled tothe
incident dte to conduct an investigation. The DSR investigator reviewed the incident with company
representatives and State OSHA personnel, and obtained photographs and diagrams of theincident site.

Theemployer inthisincident isan industrial building construction company that employs an average of
1500 workers. Most of the employeesareironworkers, carpenters, electricians, pipefitters, boilermakers,
and laborershired throughtheir respectivelocal unionhalls. Thevictim had atotal of 10 years experience
as an ironworker and had been employed by the company for 12 months as an ironworker foreman. The
company has a corporate-level, full-time safety manager and written safety requirements specifying
procedures concerning the use of fall protection equipment and fall prevention methods. The generd
foreman at each construction site is responsible for jobsite safety issues and "tailgate" safety meetings,
which are conducted weekly.

INVESTIGATION

Theemployer had been contracted to construct anindustrial vacuumdegassing building for afoundry. The
work includedtheinstallation of vacuum degassi ng processmachinery and equi pment. A pproximately 150
construction workers were employed on site to complete this project. The project, which had been under
constructionfor about 12 months, wasnearing completion. Thebuil ding structure had been completed and
most of the equipment had been installed. According to company representatives, workers were using
appropriatefall protection equipment during thisperiod of construction. Thevictim had been supervising
acrew of 4 ironworkerswho were assigned to finish installing equipment 37 feet above the ground floor
onapermanently installed stedl grating platform. Theedgeof theplatformwassurrounded by asteel railing
31/2feet high. An8-foot-diameter vent stack ran vertically throughthecenter of theplatform (Figure). The
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platform had been installed with a 12-inch annular space between the vent stack and the grating in
anticipation of placinginsulation material around thevent stack. Theannular spacewasnot protectedwith
a temporary cover or railing because the victim did not consider it large enough for a worker to fall
completely through. However, the platform openingwasbuilt witha4-inch vertical lip (toeboard) around
the edge.

The crew had been at work for about 1 hour on the morning of theincident. Standing on the platformwith
hisback to thevent stack (and approximately 1 foot away from theannular space), thevictim began giving
task-related instructions to the crew. After giving instructions to the workers, the victim turned dlightly
while stepping backwards and fell through the annular space to the concrete floor 37 feet below. The
foundry emergency medica service (EMS) was immediately notified, and arrived at the site within 3
minutes, admi nistered emergency medical caretothevictim (whowasstill breathing), and transportedhim
by ambulanceto aloca hospital where he died 1 hour later.

CAUSE OF DEATH
The coroner listed the cause of death as skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Platform and floor openingslargeenough for workerstofall through should be
adequately guarded.

Discussion: Theemployer should implement 29 CFR 1926.500(b)(1) and (8), which requirethat all floor and
platform openings be protected with astandard railing or afloor opening cover secured against displacement.
Although the annular space in the platform was only 12 inches wide, it was, nevertheless, a"floor opening"
(accordingto 29 CFR 1926.502(b)). Theplatform opening did have atoeboard. However, astandard railing or
floor opening cover should also beingtaled to comply with the aforementioned standards. At the time of the
incident, the platform had another unprotected opening near the vent stack (triangular in shape, measuring
approximately 21/2feet by 4feet). Thisopeningwasnot protected at thetimeof theinci dent becauseitwasbeing
used for hoi sting equipment and materials. Eventhough thevictim did not fall through thisopening, it did pose
ahazard to workersin the area and therefore should have been guarded.

Recommendation #2: Hazard analysis should be included as an ongoing part of each construction
phase.

Discussion: Before starting each phase of the construction, each crew foreman shouldidentify and review
the potential hazardswith his crew and discuss how to control the hazards and how thework can be done
safely. These discussions should include information on hazards in the immediate work areaas well as
informationontheactivitiesof other work crewsonthesitethat could createadditional hazardsfor workers.
Such aprocedure might haveidentified the floor openings as hazards such that corrective action to guard
the openings could have been taken.

REFERENCES

1. Office of the Federal Register Code of Federal Regulations, Labor 29 CFR Part 1926. U.S. Department
of Labor, Occupational Safety and Health Administration, Washington, D.C. 1989.
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FACE 90-19: Welder Diesafter Falling 22 Feet from aRoof at Mall Construction Sitein Maryland
SUMMARY

A welder fell 22 feet to the ground from a bundle of roof decking stacked on the roof of amall under
construction and died asaresult of hisinjurieslessthan an hour later. Thevictimwaswelding bridging in
place between roof bar joists when hiswelding cables became snagged. The victim stood on a bundle of
roof decking and tried to freethe cables by whipping them up and down and pulling on them. Thewelding
cable connectors separated and the victim lost his balance and fell headfirst to the ground. Although the
victim was wearing a safety belt and lanyard, he was not tied off at the time of the incident. Based upon
investigation findings, NIOSH suggests that, in order to prevent future similar occurrences, employers
should:

* providethenecessaryfall protection equipment and the meansand trainingto properly usethe
equipment

» develop and implement safe methods for handling welding cables with employees
» devdopandimplement comprehens vesafetytraining programswith task-specificsafety procedures

» consider the use of other approaches, such as elevated work platforms, in reducing worker
exposureto fallsfrom elevations

INTRODUCTION

On November 4, 1989, a48-year-old welder died asaresult of injuries sustained from a22-foot-fall. On
November 9, 1989, the Maryland Occupational Safety and Health Administration notified the Division of
Safety Research (DSR) of the death, and requested technical assistance. On December 13, 1989, aDSR
safety engineer conducted an investigation and met with acompany official to discusstheincident. The
DSRinvestigator photographedtheincident siteand reviewed emergency medical services(EMS) records.

Theemployerisasmall constructionwelding company that hasbeeninbusi nessfor 10years. Thecompany has
sevenfull-timeempl oyees, includingfivewel ders. Thecompany hasno saf ety officer andnowrittensafety rules.
Sincethisincident theowner hascontacted hisinsurancecompany for ass stanceindevel opingasafety program.

The victim worked for thiscompany only 5 days before the incident. He had 20 years of experienceasa
welder and had worked as awelding instructor in the local vocational technical school.

INVESTIGATION

The company had contracted to weld structural steel componentsat anew mall complex being builtinthe
area. The victim was electric arc welding bridging between the roof bar joists which were 22 feet above
ground. (Bridgingisasystem of lateral braces placed between joiststo distributetheload on theroof, and
hold the joistsin position.) At the time of the incident, the victim was wearing a safety belt and lanyard.
The victim, as well as the other welders, typically secured their lanyards to a structural member when
working in oneareafor an extended period of time. Sincethevictimwasonly workinginan areafor afew
minutes, he did not attach hislanyard to any structural member. The victim needed an additional foot of
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welding cable to complete the weld on a piece of bridging. When the victim pulled on the cables, he
discovered they had become snagged. I n an attempt to get theadditional cable, thevictim stood ontheedge
of abundle of decking placed on the roof and whipped the cables up and down while pulling onthem. As
he did so, awelding cable connector cameloose, causing the victim tolose hisbalance and fall backward
through the bar joists to the ground (Figure). Witnesses stated that he landed on his head and shoulders.

Workersin the area saw the victim fall and called emergency medical services. The co-workers did not
movethevictim for fear of causing further damage. The rescue squad arrived about 12 minutes after the
victim fell, placed the victim on a backboard with an immobilizer, and started cardiopulmonary
resuscitation (CPR). Thevictim wastransported to thelocal hospital where he died lessthan an hour after
thefall.

CAUSE OF DEATH
The medical examiner'sreport stated that the cause of death was neck injuries sustained from thefall.
RECOMMENDATIONS/DISCUSSION:

Recommendation #1: Employersshould providethenecessary saf ety equi pment and meansto properly
use the equipment.

Discussion: 29 CFR 1926.18(a) requires an employer to ensure that employees properly use persond
protective equipment when exposed to hazardous conditions. The victim was wearing a safety belt and
lanyard, but wasnot abletotieoff toalifelineasnonewaspresent. After thisincident, theemployer installed
lifelines to enable the people working at elevations to tie-off while working. Prior to this incident, the
employer did not require workersto tie off when working at heights. The employer has since instructed
his employeesto tie off whenever they are working above 10 feet.

Recommendation #2: Employers should develop and implement safe methods of handling welding
cables.

Discussion: When welding cables are caught, the correct way to handle the situation isto trace the cables
back towherethey arecaught. Either thewel der or aco-worker should check thecablesto determinewhere
they arecaught, and freethemif possible. A brief, periodic "toolbox™ discussion of the proper methods of
handling cablesmight haverei nforced thevictim'sunderstanding of theneed totakeafew minutestohandle
the cablesin a safe manner.

Recommendation #3: Employers should develop and implement a comprehensive safety training
program with task-specific safety procedures.

Discussion: There were no safety training or safety programsin effect. Since thisincident, the employer
hascontacted hisinsurancecompany for assi stancein establishing awritten safety policy, acomprehensive
safety training program, and task-specific safety procedures. In the past, the employer has relied on the
previous experience of hisemployeesto substitute for safety training. Safety training should address:

» careand inspection of the welding equipment
» personal protective equipment such as eye protection, safety shoes, clothing, fall restraints, etc.
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» the need to tie-off while working at heights (particularly during work on structural components
which arenot alwaysfully secured, as sudden movement may cause aworker to lose balance and
fdl).

Recommendation #4: Employers should consider the use of other approaches for reducing worker
exposureto fallsfrom elevations.

Discussion: Use of an elevated work platform, such asascissorslift or other device, might have reduced
thewel der'sexposuretothisfall hazard. Another approachtofall protectionwould betheuseof safety nets.
An aternative method of construction would be to assemble sections of bar joists and bridging on the
ground and then lift the compl eted sectionsinto place, provided it would not exposeworkersto additional

hazards.
REFERENCES

1. 29 CFR 1926.18(a) Codeof Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.

2.0SHA Instruction STD 3-31 July 18, 1983 Subject: Fall Protectionin Construction: 29 CFR 1926.28(a)
and 29 CFR 1926.105(a)

Viclim Pulled on Cables to Oblain
More Cable to Complele a Weld.
Cables Separated and Viciim
Lost Balance and Fell

«

Brlng
Rootl Beams ' \

¥

Bar Jolsls

Welding Cables

22

Viciim’s Position Aller Fall

Figure.

193



FACE 90-21: Roofer Diesafter Falling through Skylight Fixturein Maryland
SUMMARY

A roofer died from injuries sustained after falling 30 feet through a skylight fixture. The victim was part
of acrew removing atar and gravel built-up roof. He positioned awheelbarrow full of gravel alongside
askylight so that he could talk to one of the company managers. Asheturned back to resumework hefell
through the skylight to the concrete floor below. NIOSH investigators concluded that, in order to prevent
futuresimilar concurrences:

» employers should take steps to protect workers from falling through skylights by installing
guardrailsor coversover the skylights

» primecontractorsand subcontractorsshould ensurethat safety and health issuesareincluded
aspart of the contract provisions

* building ownersshould consider installing protective coversover skylights

» designers/manufacturers of skylights should evaluate load capacities of current designs and
consider strengthening skylight componentsand/or incor por ating safeguar ds, such asprotective
screens, into skylight designs. NIOSH has prepared a Hazard Alert publication detailing the
hazardsassociatedwith fallsthrough skylightsandroof openings(DHHS(NIOSH) Publication
No. 90-100).

INTRODUCTION

OnNovember 6, 1989, a51-year-old maeroofer fell through askylight 30 feet to the concretefloor below. On
November 17, 1989, Maryland Occupational Safety and Hedlth Officials notified the Divison of Safety
Research(DSR) of thefatality andrequestedtechnical assistance. On December 14, 1989, aD SR safety engineer
conducted an investigation. The DSR investigator examined and photographed the incident site, interviewed
company personnd about the incident, and obtained emergency medica services (EMS) and police records.

The employer in thisincident is a small roofing and siding contractor who has been in business for 10
months. At thetime of theincident, the company employed about 20 people. The company doesnot have
asafety officer but hasawritten safety policy and safety proceduresthat wereobtai ned fromanother roofing
company. The co-owners of the company do conduct toolbox safety meetings and on-the-job safety
training. The victim had been working for the company for 3 months.

INVESTIGATION

The employer had been subcontracted by the prime contractor to replace the roofing on abottling plant.
The prime contractor wasinstalling insulation bel ow the roof while the subcontractor wasto remove the
tar and gravel built-up roof and replace it with a new rubber membrane material. The victim and fellow
employees were removing the gravel from the roof top.

Theroof has 15 rectangular smoke-dome-type, curb-mounted skylights (42 inches by 80 inches). Asthe
victimwasmoving afull wheelbarrow of gravel toward atrash chute, he stopped and set the wheel barrow
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next to askylight and went over to talk to acompany manager. When he returned to the wheelbarrow, he
fell through the skylight 30 feet to thefloor below. None of theworkerson theroof saw thevictimfall, but
they heard thevictim screamashefell throughthe skylight. Workerswithinthebottling plant observed the
victimfall feet first and strike a3-foot-high pallet of bottles, which caused hisbody toflip and hishead to
hit the concretefloor.

TheEM Swascalledwithinafew minutesof theincident. Thetimeof arrival wasnotincludedintheemergency
servicesreport. Whenthemedica techniciansarrived at the scene, thevictimwasnot breathingand had novital
sgns. Thevictimwastransported to ahospital wherehewaslater pronounced dead. The EM Srecordshad no
information on the time of deeth. After the incident the employer removed dl of the skylights and secured
plywood over the openings. The skylights were reinstalled when the work on the roof was completed.

CAUSE OF DEATH
Themedical examiner'sreport stated that the cause of death wastraumaticinjuriessustained fromthefall.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should initiate measures to protect their employees from falling
through skylights.

Discussion: According to the subcontract with the prime contractor, the roofing contractor (the victim's
employer) wasresponsi blefor protecting employeesfromfalls. Methodsfor protectingworkersfromfalls
through skylightsincluderemovingtheskylightsand covering theopenings, aswasdoneafter theincident,
inaccordancewith CFR 1926.500(b)(4). Alternatively, temporary guardrail sor other meansof preventing
theworker fromfalling through the skylight could have beeninstalled. Additional information pertaining
tofallsthrough skylights and roof openingsiscontainedinaNIOSH Alert on thistopic (DHHS(NIOSH)
Publication No. 90-100).

Recommendation#2: Primecontractor sand subcontractorsshouldensurethat safetyand health issues
areincluded as part of the contract provisions.

Discussion: All contractsshould contain provisionsthat ensurethesafety and health of all workerscovered
by that contract. Where prime contractorsand subcontractorsareinvolved, the contract must contain clear
and concise language as to which party is responsible for a given safety and health issue. 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 #3: Building owners should consider installing protective covers over skylightsto
guard against fallsthrough skylights.

Discussion: Building owner should consider installing guardrails or skylight screens on the skylights as
outlined in CFR 1910.23(a)(4). Although the empl oyees of the bottling plant rarely go onto the roof, the
new membranematerial, which becomesvery dlick whenwet, posesanew hazard for anyoneworking on
the roof and near the skylight. The NIOSH investigator had to move very carefully while inspecting the
incident sitetokeepfromfalling. Withthenew roofing material in place, anindividual walking ontheroof
could easily dip and fall through a skylight.
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Recommendation#4: Designers/manufacturersof skylightsshouldevaluatecurrent designstodetermine
thefeasibility of increasing load capacities and/or incorporating other safeguards.

Discussion: Designersmanufacturersof skylightsshoul d evaluatethematerial susedtofabricateskylights
and current skylight designsto determinethefeasibility of increasing load capacity. L oad capacity could
beincreasedtoprovideamargin of safety intheevent of aninadvertentfall against askylight. Additionally,
ametal grid or screeninstalled over the skylight would reduce the exposureto fall hazardsfor workerson
roofs.

REFERENCES

1. DHHS (NIOSH) Publication No. 90-100, Request for Assistance in Preventing Worker Deaths and
Injuries from Falls Through Skylights and Roof Openings

2. 29 CFR 1926.500(b)(4). Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

3. 29 CFR 1910.23(a)(4). Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register
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FACE 90-23: Carpenter Falls62 Feet to HisDeath While Attempting to Enter a Personnel Basket
at a Bridge Construction Sitein Maryland

SUMMARY

A carpenter fell 62 feet to hisdeath when heattempted to enter astripping basket whileworking onabridge
construction project. Thevictimwas spacing rebar insideaconcreteform pier cap (thetop part of abridge
pier whichuniformly distributestheconcentrated | oadsfromthebridgeover thepier). Heran out of spacers
and signalled the crane operator to move the basket over to the pier he was working on. As the crane
operator attempted to move the basket to the pier, the basket bumped the pier form and swung away. The
victimreachedout for thebasket asit wasmoving away andlost hisba ance, falling 62 feet ontotheconcrete
footing at thebaseof thepier. NIOSH investigatorsconcluded that, in order to prevent similar occurrences,
employersshould:

* ensurethat established safety procedures be followed at all times

» conduct scheduled and unscheduled safety inspections regularly at each jobsite

e conduct athorough evaluation of accessing piersto determine the safest method.
INTRODUCTION

On January 30, 1990, officialsof The Maryland Occupational Safety and Health Administration notified
the Division of Safety Research (DSR) of the death of a30-year-old male carpenter, who fell 62 feet from
thetop of apier cap at abridgeconstructionsiteon January 26, 1990. Thestateofficia srequestedtechnical
assistance. On February 12 through 14, 1990, aDSR safety engineer conducted an investigation of this
incident. The safety engineer reviewed the incident with company representatives and obtained witness
statements, the state police report, photographs and a diagram of the incident site.

The employer, aheavy construction company that has been in operation for 87 years, employs 450 full-
timeemployees, including asafety director and assi stant saf ety director. Thecompany hasacomprehensive
safety program and provides on-the-job training to the employees. Additionally, the company conducts
monthly safety meetingsthat are related to the type of work being done at the jobsite. Some of the topics
of recent safety meetingsincluded personnel baskets, crane signals and flagman signals, housekeeping,
handinjuriesandfall protection. Quarterly, thecompany mail ssaf ety informationto theemployees homes
and presents safety awards to employees with good safety work records.

Beforework was started at thisjobsite, the company evaluated various methods of having the employees
gainaccesstothepier forms. They had rented lift equi pment such asscissorsliftsand scaffol ding; however,
based on the existing ground conditions (marshy soils and unstablefill) and other factors, the company
decided that the use of stripping baskets and craneswasthe safer means of getting employeesto and from
thework areas.

The victim had been employed by the company as a carpenter for over 5 years. He had taken the new

employee safety orientation training and participated in the monthly safety training meetings. Hehad also
recently taken the safety training for personnel transport baskets and fall protection.
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INVESTIGATION

The company had been contracted to build a bridge over awaterway. Concrete pierswere being built to
support thebridge deck. Thepiersconsisted of afooting with arectangular pillar 20feet long by 5 1/2 feet
wide, rising 26 feet (Figure). The top portion of the pillar, which was"V" shaped, rose 36 feet above the
pillar and was 46 1/2 feet wide at the top. The concrete pier wasreinforced with steel rebar. Theformfor
theconcretepier wasset in placeand thereinforcing steel for theupper sectionwasplacedintheform. The
last section of the form was then put in place. The victim was inside the form, installing spacer blocks
between the reinforcing steel and the form. He had run out of spacers and needed to return to the ground
to obtain more spacers. He signaled the crane operator that he needed to come down. The crane operator,
who had just put aworker on another pier, swung the basket 150 feet to the pier the victim wasworking
in. The basket, which weighed approximately 4000 pounds and was approximately 8 feet wide by 20 feet
long, wasdesigned asastripping basket tobeusedin placing and removing partsontheforms. Thestripping
basket wasal so used totransport personnel. Asthebasket wasslowingtoastop, it struck theform, causing
thebasket to moveaway fromtheform. Aneyewitnessstated that thevictim, standing onthe8-inchflange
on top of the form, lost his balance while reaching for the basket and fell 62 feet to the concrete footing
below.

Co-workers rushed to the victim within aminute of the fall and found that he had agash in his head and
was not breathing. Calls were made to the emergency medical service (EMS) and the state police.
Cardiopulmonary resuscitation (CPR) wasattempted by oneof theco-workerswithout success. Thevictim
wastransportedto aregional hospital wherehewaspronounced dead onarrival onehour after theincident.

The companies written procedure required that workers stand inside the pier on the reinforcing stedl.
Additionally, written company policy requiresthat thebasket be secured against movement beforeentering
or exiting the basket. The basket had aropeonitsrailing that wasto be used asatie off to secure the basket
to an anchor point inside the pier form during entry and exit.

Atthetimeof theincident, thevictimwaswearing asafety belt andlanyard. Whileworkinginsidetheform,
workerswerenot requiredtotieoff. However, whenridinginthebasket, company policy requiredworkers
to securetheir lanyard to the tie-off bar in the basket.

CAUSE OF DEATH
The attending physician stated the cause of death was due to head injuries.
RECOMMENDATIONS/DISCUSSION:

Recommendation #1: Employers should ensure that established safety procedures be followed at all
times.

Discussion: Established company safety proceduresstatethat abasket shoul d be secured agai nst movement
with atie-off before an employee enters or exits the basket when it is elevated as required by 29 CFR
1926.550(g)(6)(ii). Therope on the basket railing was provided for this purpose. Additionally, company
policy requires that employees stand inside a form until the basket is secured in place to be boarded.
Employersshould ensurethat workersareaware of established company safety procedures, and take steps
to enforcetheir implementation.
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Recommendation #2: Employers should conduct scheduled and unscheduled safety inspections
regularly at each jobsite.

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: Employersshould conduct athorough evaluation of accessing pierstodetermine
the safest method.

Discussion: Employers should evaluate aternative methods for providing worker access to piers; such
aternatives could include, loading and unloading the workers inside the concrete forms.

REFERENCE

1. 29 CFR 1926.550(g)(6)(ii) Codeof Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register
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FACE 90-24: Ironworker Foreman Dies after Falling 50 Feet from Structural Steel in South
Carolina

SUMMARY

A 41-year-oldironworker foreman died asaresult of injuriessustainedina50-foot fall froman 8-inch 1"
beam at aconstruction site. The victim wasthe foreman of asteel erection crew which had assembled the
steel "skeleton” of alarge structure at the site of anew paper mill. The crew had completed their work on
the structure several days prior to thisincident, and had then removed the saf ety netting, which had been
in place during the construction process. As part of their work, the crew had installed apair of 8-inch"|"
beamsto serve asatrack for an overhead crane. On the morning of the incident, an electrician, who had
been working on the overhead crane, told the victim that the """ beam rails on which the crane operated
were misaligned. The victim and one of his co-workers used a cherry-picker manlift (a small crane or
derrick that can work and lift in cramped spaces) to accessthe beam. After looking at the beam, thevictim
told the co-worker to movethemanlift to thefar end of thebeam while hewalked out onthebeamto check
for theproblem. A heavy frost the night prior to theincident had | eft acoating of ice on the beam. The co-
worker mentioned the dlipping hazard to the victim and wastold by the victim not to worry about it. The
victimthen stepped from themanlift to the beam and wal ked approximately 40 feet acrossthebeam before
dipping and falling 50 feet to the ground below. NIOSH investigators concluded that, in order to prevent
similar occurrencesin the future, employers should:

* ensurethat workers comply with existing safety policies and procedures at all times

» continuallystresstoall employeestheimportanceof followingestablished safework procedures
atall times

» ensurethattheproper chain of command isfollowed when problemsor potential problemsare
reported.

INTRODUCTION

OnJanuary 27,1990, a41-year-old maleironworker foremandied after falling 50feet fromstructural stedl.
On January 30, 1990, officials of the South Carolina Occupational Safety and Health Administration
notified the Division of Safety Research (DSR) of the death, and requested technical assistance. A DSR
safety specialist discussed thiscasewith compliancepersonnel, andtravel ed totheincident siteon February
26, 1990, to conduct aninvestigation. Thesafety specialist reviewed theincident withrepresentativesfrom
the responding Emergency Medical Service (EMYS), the coroner's office, and the employer; and then
investigated and photographed the incident site.

Theemployer inthisincident isalarge paper manufacturing firm employing 1,300 individualsat the site
of a new pulp and paper plant under construction. On-site safety personnel include a full-time safety
engineer with astaff of five. The company hasacomprehensive safety program which actively addresses
the various hazards likely to be encountered in the construction trades. Safety training sessions are
presentedtoall employeesweekly. Inaddition, thesafety program providesfor regul ar periodicinspection
of all safety equipment at the site. VViolation of company safety policiesisgroundsfor dismissal, with the
safety engineer having full authority to enforcethis provision.
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INVESTIGATION

Thevictim worked as the foreman of astructural steel erection crew. Thiswas one of several such crews
at the site, al under the general supervision of an "iron superintendent.”

Thisparticular crew had erected the structural steel "skeleton” for alarge building at the site. When their
work onthisstructure had been completed (several daysprior totheincident), thecrew removed the safety
nets used during the erection of the"skeleton.” Theremoval of these nets was completed 2 days prior to
the incident. A 75-ton overhead crane was installed in this structure following the completion of the
structural steel work. Theexterior wallsand theroof of thisstructurewereto beinstalled at alater timeby
different work crews.

Standard practice calls for the "iron superintendent” to lay out groundwork for his crews each day. The
crewsthen spend thefirst few hoursof the workday on the ground accomplishing thesetasks. During this
time, the"iron superintendent" inspectsthe sitesto beworked on that day. After the"iron superintendent”
determinesthat thesteel intheareaisdry andfreeof ice, and that no other problemswith the steel erection
process exist, the crews are allowed to begin work on the steel itself.

Ontheday of theincident, thevictimand hiscrew reportedtowork at 7:00a.m. (their normal startingtime).
A few minutes after reporting for work, the victim was approached by an e ectrician (who worked for a
subcontractor at thesite), who told him that something waswrong with thealignment of thel-beam"rails’
upon which the overhead crane was to run. Upon hearing of this supposed defect in work accomplished
by his crew, the victim and one of his workers went to the area in question without informing the iron
superintendent or any other member of management.

Thevictim and hisco-worker used a"cherry picker" manlift to reach thel-beamrail in question. Therail
ran parallel to thefloor of the structure at a height of approximately 50 feet. A heavy frost the preceding
night had left a coating of ice on all exposed sted at the site.

After visually looking at the beam in question for a moment, the victim told his co-worker to lower the
manlift, moveittotheother end of thebeam, and meet him (thevictim) there. Inthemeantimehe (thevictim)
would exit the manlift and walk the beam to check it out.

The co-worker told the victim that the beam was covered with ice and that he could not walk on it,
whereupon the victim told the co-worker not to worry about it. The victim then stepped from the manlift
to the beam. The co-worker lowered the manlift bucket from the beam and began to move it to the area
designated by his supervisor.

Asthe co-worker was moving the manlift to the new position, he observed the victim lying on theground
approximately 40 feet down the rail from his starting position. Although the fall was not witnessed, it
appearsthe victim dipped on theice-covered beam.

Theco-workerimmediately summoned assi stanceand the plant Emergency Medica Technicians(EMT's)
respondedtothescene. Thevictimwasstill breathing at thistime, andthe EM T'sattempted to stabilizethe
victim while awaiting the arrival of an ambulance to transport the victim to the hospital. The local
ambulance sgquad was called by both radio and telephone, and arrived on the scene approximately 25
minutes after theincident.
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Thevictim was placed in the ambulance and transported to thelocal hospital. En routeto the hospital, the
victim stopped breathing and the EMT's were unable to detect a pulse. At this time they began
Cardiopulmonary Resuscitation (CPR). The victim was pronounced dead shortly after arrival at the
hospital.

It was later determined that the problem with the overhead crane had nothing to do with the "alignment”
of theframerails, but wasinstead an electrical problem.

CAUSE OF DEATH
The coroner's report gave the cause of death as massive head injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldcontinually stresstoall employeestheimportanceof following
established safety rulesand proceduresat all times.

Discussion: In accordance withthe OSHA Act, P.L. 91-596, Section 5(b), "Each employee shall comply
with occupational safety and health standardsand all rules, regulations, and orders... which areapplicable
to his own actions and conduct.” The employer in thisincident managed a comprehensive and detailed
safety program on the project which addressed the hazards to which their employees could reasonably
expect to be exposed. Existing company safety policiesat thetime of theincident required all employees
to betied-off whenever they were working above ground level, prohibited going out onto structural steel
without authorization from the iron superintendent, and prohibited entering a work area without
authorization. Violation of any one of these policieswould have been groundsfor dismissal. Thefact that
theincident occurred in spite of thesepoliciesclearly showstheneed for employersto continually remind
all employees of the importance of following established safety rules and procedures at all times.

Recommendation #2: Employers should ensure that workers are aware of and follow established
" chain-of-command" reporting procedureswhenever any problemsor potential problemsaredetected.

Discussion: An established chain-of-command procedure existed for reporting any problems detected at
thejobsite. Had this procedure been followed, the el ectrician would have reported the perceived problem
to his supervisor, who would then have reported the problem to the iron superintendent for resolution.

REFERENCE

1. Public Law 91-596, December 29, 1970, the "Occupational Safety and Health Act of 1970", Section
5(b).
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FACE 90-25. Concrete Contractor/Finisher Diesin Virginia Following a 36-foot Fall Through a
Floor Opening

SUMMARY

A concretecontractor/finisher fell 36 feet to hisdeath through afloor opening after stepping on asheet
of particle board which had been laid across the opening to cover it. At the time of the incident,
concrete had been poured onto floor panel forms on the third story of a building under construction.
The victim and aco-worker, holding opposite ends of a 16-foot aluminum strike-off (astraightedge
used to remove excess freshly-placed concrete), were moving backward as they screeded (smoothed
off/leveled up) the concrete. The victim had reached a point on the floor where an 8-inch by 8-inch
support "H" column was located. Directly behind the "H" column was a 48-inch by 91-inch floor
opening covered by a sheet of particle board. As the victim worked around the "H" column, he
inadvertently stepped on the particle board. The particle board bowed causing it to slip from its
supports, and thevictim fell 36 feet to the ground floor. The victim was pronounced dead 1 hour |ater
at theincident site. NIOSH investigatorsconcluded that, in order to prevent futuresimilar occurrences,
employersshould:

* implement 29 CFR 1926.500 (f)(5)(ii), which requiresthat floor opening covers be capable of
supporting the maximum intended load and so installed asto prevent accidental displacement

» consider and address worker safety in the planning phase of construction projects

» develop,implement, andenforceacomprehensivesafety programthatincludes, butisnotlimited
to, trainingandeducating empl oyeesin theproper methodsof covering/guardingfloor openings
to prevent falls through the openings.

Additionally, prime contractors should:

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

INTRODUCTION

On February 6, 1990, a42-year-old, male concrete contractor/ finisher died after falling 36 feet through
a floor opening. On February 20, 1990, officials of the Virginia Occupational Safety and Health
Administration notified the Division of Safety Research (DSR) of the death, and requested technical
assistance. On March 1, 1990, asafety specialist traveled to the incident site to conduct an investigation.
The safety specialist reviewed theincident with the general contractor of the project and the state OSHA
compliance officer assigned to the case, and investigated and photographed the incident site. Reports
(police, emergency medical service, and medical examiner) were obtained at thistime.

The employer in thisincident was a concrete contractor/finisher who had been in operation for 20 years.

The contractor employed 6 workers and had no written safety rules or procedures. Additionaly, the
contractor did not require the use of any personal protective equipment on the job.
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INVESTIGATION

A concrete contractor/finisher had been subcontracted to supply and finish the concretefor flooring work ina
newly constructed three-story 60,000-sguare-foot building. Thebuilding skeletonsted, outer walls, floor joists,
concretefloor form panels, and reinforcement wire had been previoudy constructed at thethird-story level.

Ontheday of theincident, two crews of three men each wereworking in different locations on the third floor
of the building. The crewswere screeding (smoothing off/leveling up) the concrete asit was being poured on
the formwork. The victim (the owner) and one co-worker were using a 16-foot aduminum srike-off (a
straightedge used to remove excess, freshly-placed concrete, mortar, or plaster) to screed the concrete surface,
whilethethird co-worker spread the concretewith arake (Figure). Thethreeworkerswere moving backwards
asthey worked ontheconcretesurface. An8-inch by 8-inch support "H" columnwaslocated directly inthepath
of thevictim. Approximately 2 feet behind the"H" column was a48-inch by 91-inch floor opening designed
toaccommodatefutureductwork for theheating, ventilation, andair-conditioningsystem. Thefloor openingwas
coveredwithal/2-inch-thick by 48-inch-wideby 92 1/2-inch-long section of particleboard (agenerictermused
to describe panel products made from discrete particles of wood or other ligno-cellulosic materia rather than
fibers). Thewords"DONQOT STEPON THIS' were painted on the surface of the covering. Asthevictimand
fellow co-worker screeded the concrete near theH" column, the victim moved backwards around the column
and stepped onthefloor opening cover. Thecover bowed under thevictim'sweight, causingit todidodgefrom
itssupports. Thevictimand cover fell through the opening 36 feet totheground floor. Uponlanding onthefloor
the victim struck the back of his head on the concrete foundation supporting the "H" column.

Workers on the ground floor observed the victim falling and striking the ground, whereupon they
immediately summoned hel p. Anemergency medical service(EMS), located two blocksfromtheincident
site, arrived approximately 3 minutes after being called. Upon arrival at the scene, the EM S checked the
victimbut could not detect any vital signs. Themedical examiner arrived 1 hour after theincident occurred
and pronounced the victim dead at the scene.

CAUSE OF DEATH
The medical examiner'sreport listed the cause of death as extensive basilar skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should implement 29 CFR 1926.500 (f)(5)(ii), which requires that
floor opening coversshall be capable of supporting the maximum intended load and so installed asto
prevent accidental displacement (1).

Discussion: Employers should ensure that al floor openings are guarded with covers which can support
the intended weight, and are installed to prevent movement or displacement.

Recommendation #2: Employersshould consider and addressworker safety duringtheplanning phase
of construction projects.

Discussion: Safety concerns should be addressed and incorporated into all construction projects during
planning andthroughout theentireproj ect. Such aprocedurewouldallow for theidentification of potential
hazards prior to theinitiation of work so that appropriate intervention strategies could be implemented.
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Recommendation #3. Employers should develop, implement, and enforce a comprehensive safety
program.

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 recognition and avoidance of fall hazards and
include appropriate worker training.

Recommendation #4: Primecontractorsand subcontractorsshould contractually agreeon specificsite
safety and health programsto be implemented before subcontractors begin work.

Discussion: Primecontractorsshoul d usecontract languagethat requiresall subcontractorstoidentify how
they intend to implement a site-specific safety and health program prior to the initiation of work.
Subcontractors safety programs should be consistent and compatible with the prime contractor's safety
program. Any differences should be negotiated before work begins.

REFERENCE

(2) Officeof the Federal Register: Code of Federal Regulations, Labor 29 Part 1926. p. 193. July 1, 1989.
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FACE 90-28: Carpenter Dies Following an 11-foot Fall from a Roof in North Carolina.
SUMMARY

A carpenter died after falling 11 feet from theroof of agarage under construction. Prior to theincident, the
walls of the garage had been finished with brick veneer, the roof trusses were covered with sheets of
plywood, and the frame work for adormer, which was located on the apex of the garage roof, had been
completed. Ontheday of theincident, thevictim and aco-worker wereassigned thetask of boxingup (i.e.,
closingin, by nailing sheeting to studsor otherwise encasing) thedormer. Themen climbed aladder tothe
roof, ascended the roof to the dormer, and positioned themselves on opposite sides of the dormer. The
victim apparently slipped or tripped, fell to asitting position, and slid feet-first down and off the edge of
theroof. He struck the back of hishead on the brick veneer garagewall upon landing at ground level. The
victim was pronounced dead approximately 24 hours later in the local hospital. NIOSH investigators
concluded that, in order to prevent future similar occurrences, employers should:

* implement29 CFR 1926.104, which requirestheuseof safety belts, lifelines, andlanyardswhen
working from elevations

» consider and address worker safety in the planning phase of construction projects

» develop,implement, andenforceacomprehensivesafety programthatincludes, butisnotlimited
to, training in fall hazard recognition and the use of fall protection devices.

INTRODUCTION

On February 22, 1990, a 34-year-old male carpenter died after falling 11 feet from a garage roof the
previous day. On February 22, 1990, officias of the North Carolina Occupationa Safety and Health
Administration (OSHA) notified the Division of Safety Research (DSR) of the death, and requested
technical assistance. OnMarch 29, 1990, two saf ety specialistsfrom DSRtravelledtotheincident site, and
conducted aninvestigation. The DSR investigatorsreviewed theincident with the owner of the company,
the jobsite foreman, and the state OSHA compliance officer assigned to the case, investigated and
photographed the incident site, and obtained a copy of the victim's death certificate.

Theemployer isagenera contractor who hasbeenin operation for 23 years. The contractor employs 205
workers, including 15 carpenters. The contractor has no designated safety officer or written safety
procedures, but does conduct bi-weekly "tool box" safety meetings from saf ety articles obtained outside
the company. The victim had worked for the employer for 3 years and 5 months,

INVESTIGATION

Thegeneral contractor had started work onaprivate residencewith an attached 26-foot by 39-foot garage,
4 months prior to the incident. The structure had been partialy completed. The foundation, framing,
exterior walls, wiring, plumbing, andwindowshad all beeninstalled; and theroof trusseshad been covered
with plywood sheeting.

On the morning of the incident, a total of 10 workers (brick masons, laborers, and carpenters) were
continuing work on the structure at different locations. The victim and a co-worker had been assigned to
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complete boxing up the dormer located on the apex of the garage roof. Theroof had a5:12 pitch (i.e., the
roof rose 5 inchesfor every 12 feet in length) with bare plywood sheeting covering the roof trusses. The
edge of the roof was approximately 11 feet above the ground (Figure).

Prior to the incident, the walls of the garage had been finished with brick veneer, the roof trusses were
covered with sheets of plywood, and the frame work for adormer, which was|ocated on the apex of the
garageroof, had been completed. Ontheday of theincident, thevictim and hisco-worker climbed aladder
to the garage roof and proceeded to the dormer. The workers positioned themsel ves on opposite sides of
thedormer and startedtowork. Exactly what happenedisunknown, but thevictimeither slipped or tripped,
fell to agitting position, then dlid feet-first down the plywood covered roof and fell off theroof edge. The
victimfell approximately 11 feet tothegroundwherehestruck theback of hishead agai nst thebrick veneer
garage wall. The jobsite foreman, who was approximately 20 feet away talking with a mason, saw the
victimfall and striketheground. Theforeman told themasontotel ephonefor help. Anemergency medical
unitarrivedinlessthan 5 minutes. They stabilized thevictim and then transported himtothelocal hospital.
The victim was pronounced dead approximately 24 hours later.

CAUSE OF DEATH
The death certificate listed the cause of death as severe head injury. An autopsy was not performed.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldimplement 29 CFR 1926.104, which requirestheuseof safety
belts, lifelines, and lanyards when working form elevations.

Discussion: When working from elevations employers should provide persona protective equipment
(PPE) (i.e., safety belt, lifeline, and lanyard) to employees exposed to fall hazards. Employers should
provide and enforce the use of PPE in accordance with 29 CFR 1926.104. (1)

Recommendation #2: Employers should addressworker safety in the planning phase of construction
projects.

Discussion: Worker safety i ssuesshoul d bediscussed andincorporatedintoall construction projectsduring
planning and throughout the entire project. The planning for and incorporation of safety measures, prior
to any work being performed at construction sites, will help to identify potential worker hazards so that
preventive measures can be implemented at the Site.

Recommendation #3. Employers should develop, implement, and enforce a comprehensive safety
program.

Discuss on: Employersshouldemphas zesaf ety of their empl oyeesby devel oping, implementing, andenforcing
acomprehensvesafety program. Thesafety program should include, but not belimited to, training workersin
the proper selection and use of PPE, dong with the recognition and avoidance of fall hazards.
REFERENCE

(2) Officeof theFederal Register: Codeof Federa Regulations, Labor 29 Part 1926. pp. 105-106. July 1, 1989.
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FACE 91-07: Sheet Metal Worker Dies After Falling 35 Feet to a Concrete Floor
SUMMARY

A 54-year-old male sheet metal installer (victim) died after falling 35 feet whileinstalling roof rakeangle
iron on an outer roof edge of aprocessing plant under construction. Therakeangle setsthewall lineat the
top of abuilding and provides anchor pointsfor the structure's exterior panels. On the day of theincident
thevictim and aco-worker wereinstalling 10-foot sections of rake angleiron to the outer roof edge of the
structure. Therakeangleironwasbeing attachedtotheouter edgeof 5-inch-widel-beamswhich supported
the steel roof joists. The perpendicular 1-beams were bolted to 35-foot-high, 8-inch steel "H"-shaped
support columns. Thevictim was carrying apiece of rake angleiron acrossthe I-beam when aco-worker
saw himlosehisbalanceand fall 35feet to aconcretefloor. NIOSH investigators concluded that, in order
to prevent future ssimilar occurrences, employers should:

» complywithexistingOSHA regulationsregardingfall protection for workersexposedtofall hazards
* evaluatealternative methodsof installing rakeangle

» devdop and implement a safety program designed to help workers recognize, understand, and
control hazards.

INTRODUCTION

On November 12, 1990, a54-year-old male sheet metal worker died after falling 35 feet onto a concrete
floor fromasteel I-beam. OnNovember 14, 1990, officialsof the South CarolinaOccupational Safety and
Health AdministrationnotifiedtheDivision of Safety Research (DSR) of thedeath, and requested technical
assistance. On December 6, 1990, two safety specialists traveled to the incident site to conduct an
investigation. The incident was reviewed with the jobsite superintendent and the OSHA compliance
officer. Photographs of the incident site, the police and coroner's report, and the death certificate were
obtained during theinvestigation.

Theemployer isageneral contractor that specializesin constructingindustrial complexesand commercial
and multi-family dwellings. The employer has been in operation for 15 years and employs 254 workers,
including 12 sheet metal workers. The employer has no written safety policy or safety program. Safety
material ssupplied by insurance companieshave been collected over theyearsand are used during weekly
"tailgate" safety meetingsconducted by thejobsitesuperintendent. Worker trainingisconducted onthejob.

INVESTIGATION

The company had been contracted to construct a 74,000-square-foot mineral processing plant. Company
employeeshad beenworking at thesitefor 7 months. Ontheday of theincident, thevictimand aco-worker
wereattaching 10-foot-long sectionsof rakeangleirontotheouter roof edgeof thestructure. Therakeangle
ironsetsthewall lineat thetop of thestructureand providesanchor pointsfor thestructure'sexterior siding
panels. Therakeangleiron wasbeing attached to the outer side of 5-inch-widel-beams. Thel-beamswere
attached tothetop of 35-foot-high, 8-inch steel "H"-shaped support columns(Figure). Theboltsattaching
the I-beams to the support columns protruded 2 inches above the top of the beam.
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The victim was walking along the 5-inch I-beam flange carrying a piece of angleiron. A co-worker was

walking behind him. Both men were wearing safety belts with lanyards, but neither man was tied off to
alifeline. Nolifelinesor catenary lineswere present on theroof. The menwould tie off to the 4-inch steel
purlins(ceiling joists) only when sitting and making connections. The co-worker saw thevictim suddenly
lose his balance and fall to the concrete floor below, landing on hisface.

The job superintendent, who also saw the victim fall, immediately summoned the emergency medical
service (EMYS) by telephone from the company trailer. Co-workers could not detect any vital signs. They
did notinitiate cardiopulmonary resuscitation (CPR) becausethevictim'sfacewascrushed. Uponarrival,
EMS personnel called the medical examiner, who pronounced the victim dead at the scene.

The co-worker stated that the victim had been in an areawhere boltswere protruding through the I -beam,
when helost hisbalance. The co-worker was not certain whether the victim tripped over the bolts or lost
his balance for some other reason.

CAUSE OF DEATH
The county coroner listed head trauma as the cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should comply with existing OSHA regulations regarding fall
protection for workers.

Discussion: 29 CFR 1926.105 (a) states, " Safety nets shall be provided when workplaces are more than
25 feet above the ground or water surface, or other surfaces where the use of ladders, scaffolds, catch
platforms, temporary floors, safety lines, or safety beltsisimpractical.” Bothmenwerewearing safety belts
and lanyards. However, therewerenolifelinesor catenary linespresent ontheroof to useastie-off points.

Recommendation #2: Employersshould evaluate alter native construction methodsfor installing rake
angle components.

Discussion: Lifelineswerenot present ontheroof becausetheworkersonly tied of f tothesteel purlinswhen
they were sitting and making connections. No fall protection was afforded the workers while they were
walking acrossthe beamsand purlins. Alternative methods of installation that |essen worker exposureto
fallsshould be explored. At thetime of the NIOSH investigation, ascissors|ift was present at thejobsite.
Onepossibleaternativework procedure might beto install the rakeiron whileworking from the scissors
lift. Thismethod may have reduced the exposure to afall hazard.

Recommendation #3: Employers should develop and implement a safety program designed to help
workers recognize, understand, and control hazards.

Discussion: OSHA Standard 29 CFR 1926.21(b)(2) states, "the employer shall instruct each employeein
therecognitionand avoidanceof unsafeconditionsand theregul ationsapplicableto hiswork environment
to control or eliminate any hazards or other exposuretoillnessor injury." Companies should evaluatethe
tasks performed by workers, identify potential hazards, develop and implement a safety program
addressing these hazards, and provide worker training in safe work procedures.
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REFERENCES

29 CFR 1926.105(a) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.
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FACE 91-11: Ironworker Diesin Ohio Following a 20-foot Fall Through a Skylight Opening
SUMMARY

A 38-year-oldironworker (thevictim) fell 20 feet to hisdeath through an unguarded skylight opening. At
thetimeof theincident, aroof had been constructed over theencl osuresurroundinganew bottling operation
insideanexisting bottling plant. Thevictimand aforemanwereworking overtimetofinishwel ding support
hangersfor the heating, ventilation, and air-conditioning (HVAC) system. The foreman waswelding on
the roof of the existing building (external roof), while the victim worked on the newly constructed roof
(enclosureroof), about 15-20 feet directly below. Thevictim was apparently inthe processof putting fire
blanketsover the existing ductwork when heeither tripped and fell, or stepped, into an 18-inch by 24-inch
skylight opening. Thevictimfell 20feet andlanded ontheconcretefloor, striking theback of hishead. The
victimwas pronounced dead 2 hourslater at the emergency room of alocal hospital. NIOSH investigators
concluded that, to prevent future similar occurrences, employers should:

* implement 29 CFR 1926.500 (b)(4) and 1926.500 (f)(6), which require that wherever thereis
danger of falling through a skylight opening, it shall be guarded by afixed standardrailingon
all exposed sides, or acover capableof supportingthe maximum intended load and soinstalled
asto prevent accidental displacement

» develop and/or enforce safety programs that include, but are not limited to, training and
educating employeesin the proper methods of covering/guarding skylight openingsto prevent
fallsthrough the openings

* identify hazards and appropriate safety interventions in the design and review phases of
construction projects

» provide fall protection measures along unguarded roof perimeters as required by 29 CFR
1926.500 (d)(2)

* install permanent railings around skylight perimeters or protective screens over individual
skylights once construction is completed.

Additionally, property owners, prime contractors, and subcontractors should:

* ensurethatareasof responsibility for safety and health issuesareclearly specified aspart of the
contract provisions.

INTRODUCTION

On January 28, 1991, a 38-year-old ironworker died after falling 20 feet through a skylight opening. On
February 19, 1991, officia sof theOhio Bureau of Workers Compensation, Divisionof Safety & Hygiene,
notifiedtheDivision of Safety Research (DSR) of thedeath, and requested technical assistance. OnMarch
14,1991, aDSR safety specialist traveled to theincident siteto conduct aninvestigation. Theincident was
reviewed with personnel from the Bureau of Workers Compensation, the employer, and the victim's
foreman. A video of the incident site and the medical examiner's report were also obtained.
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The employer involved in thisincident is ametal fabrication and erection contractor which had beenin
operationfor 18 months. Thecontractor employs55workers, including 20ironworkers. Theemployer has
asafety policy, designated safety officer, and acomprehensivesafety programwhich containsspecific safe
job procedures. The employer provides on-the-job training, which is included in the 3-year apprentice
program, and jobsite foremen conduct weekly tool box safety meetings. The victim worked for the
employer for only 6 weeks, but had 20 years experience as an ironworker.

INVESTIGATION

A metal fabrication and erection contractor had been selected as a subcontractor to supply and erect an
enclosure around a bottling operation located inside an existing building. At the time of the incident, the
enclosure'ssteel skeletonand roof had been constructed. Theroof framewasconstructedwith 3-inchangle
steel, with 3-foot by 8-foot sheets of 14-gauge stainless steel welded to the frame. The roof areawas 36
feet long, by 30 feet wide and contained twelve 18-inch by 24-inch skylight openings. Theroof had al:6
pitch (i.e., theroof rose 1 foot for every 6 feet in width; see Figure).

On the day of the incident, two workers--the victim and a foreman--agreed to work overtime to finish
welding support hangersfor theHV AC system. About 6:45 p.m. theforeman waswelding ontheexternal
roof, directly abovethenewly- constructed enclosureroof, attaching support hangerstotheexternal roof's
structura stedl. Previoudly, before the welding began, the victim had been instructed to cover ductwork
located bel ow the welding operation with fire blankets (i.e., materia with the ability to withstand fire).

Although no one saw the victim fall, evidence at the site suggests that the victim was in the process of
covering the ductwork with a fire blanket and either tripped on the angle iron and fell into, or stepped
backwardsinto, a skylight opening. The victim apparently fell 20 feet and landed on the concrete floor,
striking the back of his head.

Theforeman, who had seen thevictim 15 minutes previoudly, discovered thevictimlying on the concrete
floor. The victim was conscious, but bleeding from the ears, nose, and mouth. The emergency medical
servicewas called and arrived about 25 minutes|ater. The victim wastransported to the emergency room
of alocal hospital where he died 2 hours later.

CAUSE OF DEATH

The medical examiner'sreport listed the cause of death as extensive basilar skull fracture.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldimplement 29 CFR 1926.500 (b)(4) and 1926.500 (f)(6), which
requirethat skylight openings be guarded by a fixed standard railing on all exposed sides, or a cover
capableof supportingthemaximumintendedload, andsoinstalled asto prevent accidental displacement.*

Discussion: The surface of the roof, 30 feet by 36 feet, contained twelve 18-inch by 24-inch skylight
openings. Employers should ensurethat all skylight openings be secured with afixed standard railing on
all exposed sides, or acover which would support aworker's weight, and which would not be subject to
displacement.
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Recommendation #2: Employersshould develop and enfor ce saf ety programsthat include, but arenot
limited to, reducing or eliminating worker exposuresto hazardous situations.

Discussion: Employers should emphasize worker safety by implementing and enforcing existing safety
programstoreduceor eliminateworker exposuresto hazardoussituations. Safety programsavailableat the
time of thisincident included the recognition and avoidance of fall hazards and included worker training
whichemphasi zed methodsand material sfor covering/guarding skylight openingsto prevent fall sthrough
the openings. About 2 weeksprior to theincident, thevictim attended atool box meeting which addressed
recognition and avoidance of fall hazards.

Recommendation #3: Employers should identify hazards and appropriate safety interventionsin the
design and review phases of construction projects.

Discussion: Worker safety requirements should be addressed and incorporated into construction project
designs and working drawings during the planning phase and throughout the life of the project. Hazard
identificationat thispreliminary stageallowsleadtimefor training, interventionand protecti veequipment
allocation. Asreview and design can beongoing processes, hazard recognition and saf ety intervention can
also be ongoing.

Recommendation #4: Employersshouldimplement 29 CFR 1926.500 (d)(1), which requiresthat every
open-sided floor or platform 6 feet or more above adjacent floor or ground level shall be guarded by a
standard railing, or the equivalent.

Discussion: Employers should use an appropriate fall protection system, or acombination of applicable
systems (e.g., warning lines, guardrails, platforms, safety belts, nets, safety monitoring system, etc.,), to
protect employees from falling off the edge of roofs, as required by 29 CFR 1926.500 (d)(1).

Recommendation #5: Building ownersshould consider installing permanent railingsaround skylight
perimetersor protectivecoversover individual skylightsonceconstructioniscompleted, toguardagainst
fallsthrough skylights by maintenance or other personnel who must access the roof.

Discussion: After compl eting construction of theencl osure, mai ntenanceor other empl oyeesof thebottling
plant will still have foreseeable needs to access the roof. The possibility of falling through a laminate
covered skylight will still exist. Building ownersshould consider installing permanent railingsaround the
perimeter of the skylight area, or protective screens over individua skylights, to eliminate the hazard of
falling through the skylights once construction is compl eted.

Recommendation #6: Property owners, primecontractors, and subcontractorsshouldensurethat areas
of responsibility for safety and health issues are clearly specified as part of the contract provisions.

Discussion: Contracts between all parties (i.e., property owners, prime contractors, and subcontractors)
should containlanguagethat i dentifiesthespecific sitesaf ety and heal th programsto beimplemented before
the initiation of work. Any safety program should be consistent and compatible with the agreed upon
language, and any differences should be negotiated before work begins. Where prime contractors and
subcontractors are involved, the contract should contain clear and concise language asto which party is
responsiblefor each safety and health issue. The respective parties should periodically inspect worksites
to ensure that the provisions of the contract regarding safety and health issues are being upheld.
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1. Office of the Federal Register: Code of Federal Regulations, Labor 29 Part 1926. PO-13.108-Rule.
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FACE 91-15: Millwright Foreman Dies in South Carolina Following a 41-foot Fall Through a
Platform Opening

SUMMARY

A 36-year-old millwright foreman (victim) fell 41 feetto hisdeath through an unguarded platformopening.
At the time of the incident, an open-sided stedl structure had been constructed to support eight air-
conditioning unitsontheplatform. Four air-conditioning unitshad beeninstalled and thefifth unit had been
lifted into position by acrane. In order to level the unit, three millwrights were positioned on one side of
the air-conditioning unit, while the victim was kneeling on the opposite side. The victim stood up and
apparently tripped or stumbled and fell backwardslanding on the steel grating of the platform walkway.
Momentum from thefall caused the victim to roll into an adjacent opening which was about 17 feet long
by 7 feet wide. Thevictim fell through the opening, struck asteel support crossbeam about 20 feet below,
andfell anadditional 21 feet totheground. Thevictimwaspronounced dead 4 hourslater at theemergency
room of alocal hospital. NIOSH investigators concluded that, to prevent future similar occurrences,
employersshould:

e implement 29 CFR 1926.500 (b)(1) and 1926.500 (f)(5)(ii), which require that wherever there
is danger of falling through a floor opening, it shall be guarded by a standard railing and
toeboardson all exposed sides, or acover capableof supportingthemaximumintendedloadand
soinstalled asto prevent accidental displacement

* identify hazards and appropriate safety interventions in the design and review phases of
construction projects

» provide fall protection measures along unguarded roof perimeters as required by 29 CFR
1926.500 (d)(1), and install permanent railings around the perimeter of the platform once
construction iscompleted

e conduct scheduled and unscheduled safety inspections to ensure that safety procedures are
being followed.

INTRODUCTION

OnApril 22,1991, a36-year-old millwright foreman died after falling 41 feet through aplatform opening.
On April 29, 1991, officids of the South Carolina Occupational Safety and Health Administration
(OSHA), notified the Division of Safety Research (DSR) of the death, and requested technical assistance.
OnMay 30, 1991, two DSR safety speciaistsand asafety engineer traveled to theincident siteto conduct
aninvestigation. Theincident wasreviewed with arepresentative from the company and with the OSHA
compliance officer assigned to the case. Photographsof theincident siteand acopy of thedeath certificate
were obtained.

The company involved in thisincident hasbeen in businessfor 8 1/2 yearsand provides various services,
including crane and tractor-trailer rentals, steel erection, and equipment/machinery installation. The
company employs50 workers, including 3 millwright foremen. The company hasawritten safety policy,
designated safety director, and awritten safety program, whichincludesahazard communication program.
Theforemen conduct monthly saf ety meetings, and all employeesaregiven safework practiceshandbooks
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at thetimethey arehired. Thevictimworked for theemployer for 5years, but had approximately 11 years
experience as amillwright foreman.

INVESTIGATION

The company had been sub-contracted to erect an open-sided steel structure and platform, about 40 feet
high, andtoinstall eight air-conditioning unitsontop of theflat platform. Thesteel structureand platform
had been completed and four air-conditioning unitshad beeninstalled at thetimeof theincident. Thesteel-
grating platform was 36 feet wide by 60 feet |ong with eight openings, which were each approximately 17
feet long by 7 feet wide. Air conditioning unitswere installed in four of the openings, and installation of
thefifth air conditioner wasin process (see Figure).

Ontheday of theincident, acrew of four workers, consi sting of amillwright foremanand threemillwrights-
amillwrightisamechanic specializing, intheinstall ation of heavy machinery/equipment--werecontinuing
work tocompletetheinstall ation of theair-conditioningunits. Thefifthair conditioner had been positioned
in the opening on the platform by crane.

At thetimeof theincident, the crew wasworkingonall four sidesof theair conditioner, positioning shims
under the unit to level it. The foreman was kneeling on the steel grating between the air conditioner and
anadjacent opening. When hetriedto stand up, heapparently tripped or stcumbled, andfell backwards, onto
thestedl grating of theplatformwalkway. Momentumfromthefall causedthevictimtoroll intotheopening.
Thevictim fell through the opening, struck asteel crossbeam about 20 feet below, and fell an additional
21 feet to the ground.

Twomillwrightsrushedtothevictim, whilethethird millwright ranto atelephoneand calledtheemergency
medical service(EMS). TheEM Sarrived about 10 minutesafter being contacted, stabilized thevictim, and
transported him to the local hospital. The victim was later transported by helicopter to another hospital
where he was pronounced dead 4 hours after the incident occurred.

CAUSE OF DEATH
The death certificate listed the cause of death as severe closed head injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should implement 29 CFR 1926.500 (b)(1) and 1926.500 (f)(5)(ii),
which requirethat wherever thereisdanger of falling through afloor opening, it shall be guarded by
astandard railing and toeboards on all exposed sides, or a cover capable of supporting the maximum
intended load and so installed asto prevent accidental displacement. (1)

Discussion: The floor surface of the platform, 36 feet by 60 feet, contained eight 16-foot 8-inch long by
6-foot 8-inch wide openings. Employers should ensurethat al platform openings be secured with afixed
standard railing and toeboardson all exposed sides, or acover whichwould support aworker'sweight, and
which would not be subject to displacement.

Note: A safety belt and lanyard wasfound on the platform at theincident site, but whether or not
the safety equipment had been used prior to theincident could not be ascertained.
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Recommendation #2: Employers should identify hazards and appropriate safety interventionsin the
design and review phases of construction projects.

Discussion: Worker safety requirements should be addressed and incorporated into construction project
designs and working drawings during the planning phase and throughout the life of the project. Hazard
control procedures specified in various working drawings point to newly created or devel oping hazards,
and alow |lead timefor devel oping safework practices and procedures, including training and protective
equipment needs. Asreview and design are ongoing processes, hazard recognition and saf ety intervention
should also be ongoing processes.

Recommendation #3: Employers should provide fall protection measures along unguarded roof
perimetersasrequired by 29 CFR 1926.500 (d)(1) (2), and building ownersshould consider installing
permanent railings around the perimeter of the platform once construction is compl eted.

Discussion: Employers should use an appropriate fall protection system, or acombination of applicable
systems (e.g., warning lines, guardrails, platforms, safety belts, nets, safety monitoring system etc.), to
protect employees from falling off the edge of roofs, as required by 29 CFR 1926.500 (d)(1).

Additionally, after construction of the platform and install ation of theair-conditioning unitsiscompleted,
maintenance or other employeeswill still have foreseeabl e need to accessthe platform. The possibility of
falling off the sides of the platform will till exist. Building owners should consider installing permanent
raillingsaround the perimeter of the platformto eliminatethe hazard of falling off the sidesof the platform
once construction iscompleted.

Recommendation #4: Employers should conduct scheduled and unscheduled safety inspections
regularly at each jobsite.

Discussion: Althoughthecompany hasawritten safety programwhichincludesmonthly safety meetings,
scheduled and unschedul ed saf ety inspections should be conducted on aregular basis. To be effective, a
safety program must be enforced at the worksite. Regular company safety inspections demonstrate to
workersthat the company is committed to enforcing its safety policiesand procedures.

REFERENCE

1. Office of the Federal Register: Code of Federa Regulations, Labor 29 Part 1926. p. 190 and p. 193 July 1,
1990.

2. Office of the Federal Register: Code of Federal Regulations, Labor 29 Part 1926. p. 191 July 1, 1990.
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FACE 91-18: Journeyman Ironworker Dies Following a 22.5-foot Fall From a Walkway in
Maryland

SUMMARY

A journeyman ironworker died after falling 22.5 feet from the structural steel supports for a walkway
platformwhichwasunder construction. Thewal kway had beenpartially completed (i.e., thestructural steel
frame, steel grating, and handrail s/ toeboardshad beeninstalled uptothepositionwherethecrew members
were working). Before the incident, the victim had been welding structural steel support beams for the
walkway from a position approximately 8 feet above the co-worker. While thefall was unwitnessed, the
co-worker stated he felt something hit his welding hood, and when he looked around he saw the victim
falling. Thevictim struck adrive shaft located in apit about 12 feet bel ow the areawhere hewasworking,
and came to rest at the base of the pit about 22.5 feet below the walkway platform (Figure). NIOSH
investigators concluded that, in order to prevent future similar occurrences, employers should:

» provide and enforce the use of personal protective equipment
» conduct a jobsite hazard analysis before each job and implement appropriate controls

» periodically monitor jobsites to evaluate field compliance with company safety rules and
procedures.

INTRODUCTION

On May 26, 1991, a 62-year-old male journeyman ironworker (victim) fell 22.5 feet from a walkway
platform which was under construction. Thevictim died 2 dayslater asaresult of injurieshe sustained in
the fall. On May 30, 1991, officials of the Occupational Safety and Health program from the State of
Maryland, notified the Division of Safety Research (DSR) of the death and requested techni cal assistance.
On June 20, 1991, a safety speciaist from DSR traveled to the incident site to conduct an investigation.
The DSR investigator reviewed the incident with the employer, plant representatives, and State OSHA
personnel. Photographs of the incident site and copies of the police report were a so obtained.

Theemployer inthisincident isan industrial building construction company with about 5000 employees
throughout the country. At thetime of theincident, 300 employeeswereworking at thejobsite, including
45 journeymen ironworkers. Most of the employeesareironworkers, carpenters, electricians, pipefitters,
boilermakers, and laborershired through their respectivelocal union halls. Thevictim had approximately
20 years of experience as ajourneyman ironworker and had been employed by the company for only 2
days. The company employs a safety staff of 10 persons, including a corporate-level safety manager, a
manager of field safety, asafety engineer, and severa field safety personnel. The employer hasawritten
safety policy and written procedures on the use of fall protection equipment and fall prevention methods.
Thegenera foreman at each construction siteisresponsiblefor jobsite safety issues, and "tailgate” safety
meetings are conducted weekly.

INVESTIGATION

The employer had been contracted to build various structures as part of arenovation project for a steel
producing facility. About 300 construction employees were working at the jobsite. Work at the incident
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siteincludedtheinstallation of awalkway platformto accessprocessmachinery, piping, and control panels.
Thewalkway platform had been partially completed (i.e., walkway sections complete with steel grating
and handrails and toeboards had been installed).

Ontheday of theincident, the victim and aco-worker had been assigned to continuetheir work installing
additional sections of the walkway platform. The walkway platform section being worked on was
approximately 6-feet wideby 10-feet long. Supportsfor thesectionwerebeingwel ded by thevictim, while
the co-worker waswelding bracketsin apit below the walkway platform. The victim was positioned on
the structural steel supportsnext to apit about 22.5 feet deep, whilethe co-worker welded bracketsin the
pit area about 8 feet below him (Figure). Although both workerswere wearing safety beltsand lanyards,
neither worker wastied off.

Whilethefall wasunwitnessed, theco-worker stated hewaswel ding when something hit hiswelding hood,
andashelookedaround, hesaw thevictimfalling. Thevictimfell about 12 feet and struck, facefirst, ametal
drive shaft in the pit. Thevictim's body then landed on the concrete floor of the pit about 22.5 feet below
the walkway platform.

Theco-worker yelled"maninthehole," and climbed downto hel ptheinjured worker. A foremanworking
intheareaheardthecall for help and radioed for emergency medical service. Intheinterim, other workers
brought astretcher to the victim and removed him from theincident area. Within 3 minutesan emergency
medical technician (EMT) arrived at the scene, checked thevictim, and found no pulseor respiration. The
EMT began cardiopulmonary resuscitationwhileawaiting theambul ancethat arrived 15 minutesafter the
incident occurred. Thevictim was stabilized and transported to an airlift landing zone. Hewasthen flown
by helicopter to a shock-trauma unit at a nearby hospital, where he remained in the critical care unit on
assisted life support until hisdeath 2 days after the incident.

CAUSE OF DEATH
The medical examiner'sreport listed the cause of death as head and neck injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should comply with existing OSHA regulations regarding fall
protection for workers.

Discussion: 29 CFR 1926.28(a) states, "The employer is responsible for requiring the wearing of
appropriate personal protective equipment in al operations where there is an exposure to hazardous
conditions or where this part indicates the need for using such equipment to reduce the hazards to the
employees." Both workerswerewearing safety beltsand lanyards. However, neither worker wastied-of f
to a secure point, and no lifeline was present to use as a tie-off point.

Recommendation #2: Hazard analysis should be included as an ongoing part of each construction
phase.

Discussion: Before starting each phase of the construction, each crew foreman shouldidentify and review
the potential hazardswith his crew and discuss how to control the hazards and how the work can be done
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safely. These discussions should include information on hazards in the immediate work area aswell as
informationontheactivitiesof other work crewsonthesitethat could createadditional hazardsfor workers.

Recommendation #3: Employersshould periodically monitor jobsitesto evaluatefield compliancewith
company safety rules and procedures.

Discussion: Employers should conduct periodic scheduled and unschedul ed safety inspectionsto ensure
that employees are performing their assigned tasks according to established safe work procedures. To be
effective, asafety program must be enforced at the worksite. Regular company safety inspections show
workersthat the company iscommitted to enforcing its saf ety policiesand procedures. Any violations of
safety rules should be corrected immediately.

REFERENCES

1. Office of the Federal Register: Code of Federal Regulations, Labor 29 Part 1926. p. 21 July 1, 1990.
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FACE 91-27: Cleaning Maid Diesin Ohio Following a 12-foot Fall Through a Floor Opening
SUMMARY

A 71-year-old cleaningmaid (victim) fell 12 feet to her death through an unguarded floor opening. At the
time of theincident, an access door to alower-level boiler room had been left openinthefloor of the hall
tothemen'sshowers; amai ntenancemechani cwasservicing theheating plant for themunicipal swimming
pool. Thecleaning maid, whowaswal king backwardsas shemopped down thefloor tothemen'sshowers,
backed into the access door opening and fell about 12 feet onto the cement floor below. The victim was
transported tothetraumacenter of ahospital inaneighboring statewhereshedied 7 dayslater frominjuries
sustainedinthefall. NIOSH investigatorsconcludedthat, to prevent futuresimilar occurrences, villageand
municipal administrationsshould:

* implement29 CFR 1910.23 (a)(3)(i), which requiresthat every hatchway floor openingshall be
guarded by a hinged floor opening cover of standard strength and construction equipped with
standard railings or permanently attached thereto so asto leave only one exposed side. When
theopeningisnot in use, the cover shall be closed or the exposed side shall be guarded at both
topand intermediate positions by removable standard railings

» deveop, implement, andenforceacomprehensvesafety programthatincludes, butisnot limitedto,
training and educating employeesin the proper methodsof covering/guarding floor openings, and
of surveying work areas prior to beginning work, to prevent fallsthrough openings

» conduct scheduled and unscheduled safety inspections to ensure that safety procedures are
being followed.

INTRODUCTION

On July 26, 1991, a 71-year-old cleaning maid fell 12 feet through an open floor-level access door. On
August 5, 1991, officialsfrom a Pennsylvania Coroner's Office notified the Division of Safety Research
(DSR) of thevictim'ssubsequent death on August 2, 1991, and requested techni cal assistance. On August
21, 1991, asupervisory industrial hygienist traveled to the incident siteto conduct an investigation. The
incident was reviewed with representatives from the village. Photographs of the incident site and a copy
of the death certificate were obtai ned.

Thevillageinvolvedinthisincident had beenincorporatedfor 79yearsand providedvariousservices, including
parksand themunicipa swimming pool. Thevillageemployed 37 to 47 workers, including 7 regular full-time
and 30to40 part-timelaborers. Thevillage had no written safety policy, designated safety director, nor written
safety program. The victim had worked as a cleaning maid for the village for 8 years 3 months.

INVESTIGATION

The village had a municipa swimming pool constructed in a structure shared with the municipal fire
department. The swimming pool was serviced each day by two cleaning maids who mopped floors and
performed other janitorial work. On Mondays, Wednesdays and Fridays, a mechanic from the village
would arrive beforedoorsopened to the publicto add chlorineto, and servicethefiltersand boilerson, the
pool water system.
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Ontheday of theincident, both cleaning maidswere mopping the men'slocker room when the mechanic
stoppedintolet them know that hewould bein and out of the mechanical/maintenanceroom servicing the
pool. Themechanicleft and the cleaning mai dscontinued mopping the area. One cleaning maid continued
moppinginto thehall and adj oining ladieslocker/shower facilities, whilethe other cleaning maid (victim)
mopped in the other direction through the men's shower facilitiesinto the connecting hallway to the pool
area. Thishallway also served asthe accessto the main and lower-level mechani cal/maintenance areas of
the building.

Asthe victim was mopping backwards down the hall, she backed into a access opening in the hall floor
that had been | eft open by themechani cashetravel ed to-and-fromthepool fromthel ower-level mechanical
room. The victim fell through the opening, and landed on the concrete floor of the mechanical room, 12
feet below. The mechanic, who was working in the mechanical room at the time, heard the fall and
immediately summoned the other cleaning maid to call for help. The local emergency medical service
(EMS) was called to the scene. Because of the victim's condition, EM S elected to transport the victim by
helicopter toatraumacenter at aregional hospital. Thevictimdied 7 dayslater frominjuriessustainedfrom
thefall.

CAUSE OF DEATH

Thedeath certificatelisted thecauseof death asblunt forcetraumato thehead and chest with atherosclerotic
cardiovascular disease contributing.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Village and municipal administrations should implement 29 CFR 1910.23
(@(3)(i), which requiresthat every hatchway floor opening shall be guarded by a hinged floor opening
cover of standard strength and construction equipped with standard railingsor permanently attached
thereto so asto leave only one exposed side. When the opening isnot in use, the cover shall be closed
or the exposed side shall be guarded at both top and intermediate positions by removable standard
railings. (1)

Discussion: Standard removable railingsinstalled at the location of the open, hinged floor cover would
prevent someonefromwalkingdirectly into an opening andfalling through. Entry throughaswinging gate
or offset in therailing would prevent direct, inadvertent access to such an opening.

Recommendation #2: Village and municipal administrationsshould develop, implement, and enforce
a comprehensive safety program that includes, but isnot limited to, training and educating employees
in the proper methods of covering/guarding floor openings, and of surveying work areasfor hazards
prior to beginning work, to prevent falls through openings.

Discussion: Whenever a floor-level opening is left uncovered/ unguarded, there is a danger of falling
through that should becontrolled by sometypeof barrier or temporary cover. A warning sign couldbeused
toprovideadditional protection. Itisalsoinherently unsafetowork backwardsintoanareathat hasnot first
been surveyed for hazards. A comprehensive saf ety program based uponjob safety analysesfor al village
work positions should be developed and implemented.
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Recommendation #3: Employers should conduct scheduled and unscheduled safety inspections
regularly at each jobsite.

Discussion: To beeffective, asafety program must beenforced at theworksite. Regul ar safety inspections
demonstrate to workers that the village or municipality iscommitted to enforcing its safety policies and
procedures. These inspections also provide opportunity to observe previoudy unidentified hazards and
implement appropriate preventative or intervention controls. Assessments of occupational safety and
health hazards as addressed by federal and state standards should bean active part of thissafety inspection
process.

REFERENCE

1. Office of the Federal Register: Code of Federa Regulations, Labor 29 Part 1910. p. 98. July 1, 1990.
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FACE 91-33: Iron Worker Dies Following an 89-Foot Fall Through an Opening in Temporary
Metal Flooringin Virginia

SUMMARY

A 26-year-old maleiron worker (victim) died frominjuries sustained after falling through an unguarded
temporary floor opening to the ground 89 feet below. Workers had begun removing temporary metal
flooringfromthefourthfloor of anew paper processingfacility. Theworkersthenleft thesitewithout safely
securing anewly created 5-foot by 28-foot floor opening. The victim, who had been working on the roof
deck, descended to the fourth floor to get adrink from awater cooler. While there, co-workersreminded
him of some bolting he had missed on the same level. The victim was still wearing his safety belt and
lanyard, but did not tie-off to the existing static lines. As he was looking upward for missed bolting
locations, he walked off the edge of the flooring at the opening, and fell 89 feet to the ground. During the
fall, hishead and chest struck against structural steel memberscausing massiveinjuriesthat resultedinhis
death. NIOSH investigators concluded that, in order to prevent similar occurrences, employers should:

» ensurethat workersdo not leave aworkplace until all floor openings have been safely secured
by barrierswith warning signsor safety railings

» ensurethat workers continually adhere to established safe work practices
* encourage all workersto actively participatein workplace safety.
INTRODUCTION

On July 12, 1991, a 26-year-old male iron worker died from injuries sustained after falling through an
unguarded opening in atemporary metal floor to the ground 89 feet below. On August 29, 1991, officias
of theVirginiaDepartment of Labor and Industries(VAOSHA), notified the Division of Safety Research
(DSR) of thefatality, and requested technical assistance. On September 25, 1991, aDSR Safety Engineer
traveled to the site to conduct an investigation. The fatality was reviewed with company representatives
and the VAOSHA compliance officer, and police and coroner reports were obtained. Photographs of the
siteimmediately following the incident were reviewed, and additional photographs were taken.

The employer wasasteel erection company subcontracted to install the main structural steel el ements of
a paper processing facility. The company had been in business for 18 months and had 55 employees,
including 6 iron workers. The company had a corporate safety officer, a comprehensive written safety
program, written safety procedures, and occasional, unschedul ed safety meetings. Upon hire, employees
received general safety training with manuals and videos.

INVESTIGATION

The victim was one of six iron workers bolting-up (placing large nuts on bolts and then tightening) the
structural steel at the time of the incident. The structure was six stories high with a small seventh-story
penthouse. A 1/2-inch, wire-ropestatic line had beeninstalled around the perimeter of eachfloor, and also
across the working space in severa areas, for convenient tie-off. All employees had safety belts and
lanyards, and their usewasrigorously enforced. Safety netswerea so used, asappropriate. Thework area
was very noisy and windy. On the morning of July 12, 1991, the victim and aco-worker were bolting-up
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steel on theroof deck (sixth floor). There were several hundred bolt locations on thisjob and many were
difficulttofind.

About anhour beforethefall, someof thetemporary metal flooring had beenremoved fromthefourthfloor
because most of the work had been completed at that level. Thisleft an opening 5 feet wide and 28 feet
long. Theworkerswho removed theflooring | eft thefourth floor without safely securing the new opening.
At about 11:30 a.m., thevictim | eft the roof deck to get adrink from the water cooler on the fourth floor.
Co-workers on thefifth floor shouted to the victim that he had missed afew bolts on that floor.

Atabout 11:55a.m., thevictim began walking a ong thefourth floor, looking upward for the missed bolts.
Hewasnot tied off; thelast timethe victim had been on thefourth floor, al theflooring had been in place.
Co-workers above the victim saw him approach the floor opening and shouted warnings. Thevictim did
not hear them andfell through the opening. Hishead and chest struck against steel membersduringthefall,
and hestruck thegroundwith suchforcethat hewasembedded six inchesinthesandy soil. Thesiteowners
emergency response team responded within 2 minutes and started cardiopulmonary resuscitation (CPR).
At 12:00 p.m., an emergency medica service (EMS) arrived. The victim was completely unresponsive,
and bleeding profusely fromthenoseand mouth. Hewastransportedtoalocal hospital, by theEM S, where
he was pronounced dead on arrival.

CAUSE OF DEATH
The attending physician listed the cause of death as massiveinjuriesto the head, neck, and chest.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat employeesdo not leave aworkplace until all floor
openings have been safely secured by barrierswith warning signs or by safety railings.

Discussion: When thevictim had previously been onthefourthfloor, it had been completely covered with
thetemporary metal decking. The victim was not aware of an opening in thefloor, so he casually waked
about. 29 CFR 1926.750(b)(1)(ii1) containsspecificrequirementsconcerningfloor periphery safety railing
for skeleton stedl erection. Additional instruction in the avoidance and recognition of hazards may be
necessary tocomply with29 CFR 1926.21(b)(2) which states, " Theempl oyer shall 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 exposuretoillnessorinjury.” TheNational Safety
Council also recognizes the need to guard floor openings (3).

Recommendation #2: Employers should ensure that workers continually adhere to established safe
work procedures.

Discussion: Inthiscase, thevictimremoved histie-off and descendedtoal ower level toget adrink of water.

Hedid not tie-off again upon reaching thelower level. Established company work practicesrequired that
hetie off at both levels.
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Recommendation #3: Employers should encourage all workers to actively participate in workplace
safety.

Discussion: If all workersactively participate in workplace safety, the level of awareness and avoidance
of hazardswill improve. In this case, co-workers above the victim could see he was not tied-off, yet did
nothing to remind him to secure himself until it wasto late to help. When the fall became inevitable, the
victim could not hear their warnings.

REFERENCES

1. Office of the Federal Register: Code of Federal Regulations, Labor, Title 29, Subtitle B, Chapter X VI,
Part 1926.21 (b) (2), p. 20. July 1,1990.

2. Officeof the Federal Register: Code of Federal Regulations, Labor, Title29, Subtitle B, Chapter X VI,
Part 1926.750 (b) (2) (iii), p. 265. July 1,1990.

3. National Safety Council [1988]. Accident prevention manual for industrial operations: engineering and
technology, 9th ed. Laing pm, ed. Chicago, Il: R.R. Donnelley & Sons, p. 25.
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FACE 92-03: Roofer Helper Dies Following a 22-foot Fall Through a Roof Opening in Virginia
SUMMARY

At the time of the incident, acrew of five workers, including a 21-year-old roofer helper (victim), were
performing varioustasks on anewly constructed gymnasium roof. The victim finished applying weather
insulating stripson top of some corrugated metal roof panels, and asked the foreman what had to be done
inthe areaaround the plywood. The foreman replied, "Wait until | finish cutting around thisunit and I'll
show you, becausethereisaholethere.” Thevictimwalked to theareawherea4-foot-wide by 8-foot-long
sheet of plywood was covering theroof opening. Theincident wasunwitnessed; investigatorsbelievethe
victim either intentionally moved the plywood, lost hisbalance and fell, or unintentionally displaced the
plywood and stepped or trippedintoa29 1/2-inch by 35 3/4-inch roof opening. Thevictimfell 22 feet onto
the concrete floor, striking his head. The victim died approximately 17 hours later at the local hospital.
NIOSH investigators concluded that, in order to prevent future ssimilar occurrences, employers should:

e implement 29 CFR 1926.500 (b) and 1926.500 (f)(5)(ii), which require that wherever thereis
danger of falling through a floor opening, it shall be guarded by a standard railing and toe-
boards, or cover capableof supportingthemaximumintendedloadand soinstalled asto prevent
accidental displacement

» design, develop, and implement a verbal and/or written examination to reinforceand evaluate
the effectiveness of the safety training program.

INTRODUCTION

On October 2, 1991, a 21-year-old roofer helper died after faling 22 feet through a roof opening. On
October 18, 1991, officials of the Virginia Occupational Safety and Health Administration (VAOSHA)
notified the Division of Safety Research (DSR) of the fatality, and requested technical assistance. On
November 25, 1991, aDSR safety specialist travel ed to theincident siteto conduct an investigation. The
incident was reviewed with a representative from the company and the VAOSHA compliance officer
assigned to the case. A schematic of the incident site and a copy of the medical examiner's report were
obtained.

The employer in thisincident was aroofing and sheet metal contractor who had been in operation for 81
years. Thecontractor employed about 80workers, including 20 roofer hel pers. Theemployer had awritten
safety policy, a comprehensive written safety program, and a full-time designated safety officer. The
employer provided on-the-job training, and each new employee viewed a series of three safety-oriented
videotapes. Theemployer offered yearly cardiopulmonary resuscitation certificationandfirstaid training
onavoluntary basis. Additionally, thejobsite foreman conducted toolbox saf ety meetings, and the safety
officer conducted unschedul ed saf ety inspectionsat eachjobsite. Thevictim had worked for theemployer
for only 3 weeks prior to the incident.

INVESTIGATION

A roofing and sheet metal contractor had been subcontracted to provideand install roofing materialsonan
addition to the gymnasium at a middle school. Work had been intermittent for about 1 year prior to the
incident. At the time of the incident, corrugated roofing panels had been secured to the roof deck, and
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weather insulating stripswerebeing applied over thepanels. Theroof areawasapproximately 114 feetlong
by 96 feet wide, and contained one roof hatch opening 29 1/2-inches wide by 35 3/4-incheslong. The
openingwascovered by a4-foot-wideby 8-foot-long sheet of 5/8-inch-thick plywood. Theroof hadal:48
pitch (i.e., the roof rose 1 foot for every 48 feet) (Figure).

On the day of the incident, five workers--aforeman, two roofers, and two roofer hel pers--were placing
insulating strips over the panels on the roof deck. About 8:25 a.m., the foreman was working on the roof
deck approximately 20to 25feet away fromtheroof opening. Thevictim, after finishing atask, approached
the foreman and asked what was to be done at the plywood area. The foreman replied "wait until | finish
cutting around this unit and I'll show you, because thereisaholethere." The victim waked away inthe
direction of the plywood as the foreman continued histask.

Although no one saw thevictim fall, evidence at the site suggests that the victim had either intentionally
removed theplywood fromtheopening, lost hisbalanceandfell, or unintentionally displaced theplywood
and stepped or tripped into the opening. Thevictim fell 22 feet to the concretefloor, striking hisface and
head.

Theforeman, upon hearing anoise, turned around and saw thevictimfal ling through the opening. Theforeman
yeledtotheother crew membersandthey al descended fromtheroof toaidthevictim. Thevictimwasconscious,
but bleedingfromtheears, nose, and mouth. Theemergency medical service(EM S) wascd ledandarrived about
10 minutes|ater. Thevictim wastransported to theloca hospitd wherehedied 17 hours|ater.

CAUSE OF DEATH
The medical examiner'sreport listed the cause of death as afractured skull and cerebral edema.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldimplement 29 CFR 1926.500 (b) and 1926.500 (f)(5)(ii), which
reguire that floor openings be guarded by a standard railing and toe-boards, or a cover capable of
supporting the maximum intended load, and so installed asto prevent accidental displacement. (1)

Discussion: Although the one remaining roof opening was covered with a4-foot-wide by 8-foot-long by
5/8-inch-thick pieceof plywood, the plywood wasnot secured to prevent i nadvertent displacement. Since
theincident was unwitnessed, adetermination could not be made asto whether thevictimintentionally or
unintentionally moved theplywood. Securing thepl ywood properly woul d haveeiminated any unintentional
movement. Employersshould ensurethat all roof openingswhich havethe potential of becoming hazards
during construction, be safeguarded in one of thefollowing manners: Theroof opening should be secured
withastandardrailingandtoe-boardsonall exposed sides, or withacover capableof supportingaworker's
weight without danger of displacement.

Recommendation #2: Employers should design, devel op, and implement a verbal and/or written post-
training examination to reinforce and evaluate the effectiveness of the safety training program.

Discussion: Safety programsavailableat thetime of thisincident included the recognition and avoidance
of fall hazards, and worker training which emphasized methods and materialsfor covering roof openings
to prevent fallsthrough openings.
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Additionally, about 3 weeks prior to the incident, the victim viewed three video tapes which addressed

recognition and avoidance of fall hazards. The incident occurred in spite of the safety program, which
included the video tapes. Employers should design, devel op, and implement averbal and/or written post-
training examinationto reinforce and eval uate the effectiveness of thetraining programimmediately after
initial training and at regular intervals (e.g., monthly, quarterly, yearly, etc.) thereafter.

REFERENCE

Office of the Federal Register: Code of Federa Regulations, Labor 29 Part 1926. p. 190. July 1, 1990.
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FACE 92-04: Steel Connector DiesAfter Falling 19 Feet From aBridgeUnder Constructiontothe
Highway Below in Indiana

SUMMARY

A 28-year-old mae stedl connector (victim) died of injuries sustained from a19-foot fall from abridge under
congtruction. Thevictimwasamember of acrew setting stedl beamsontotwo concretebridgepillarsof ahighway
overpass. After thested beamswerepositioned onthepillarsby acrane, thevictimand asecond steel connector
bolted thebeamsto flangeplatesincorporated into thedesign of thebridgepillars. Each connector wasworking
fromaplatform placed between two beams, on top of the beams |ower flanges. The crew was setting thethird
beamacrossthepillarswhentheincident occurred. Asthebeamwasbeinglowered, thevictimattemptedtopush
itinto place. Theplatform onwhichthevictimwasstanding gaveway, causngthevictimtofal tothehighway
bel ow. Thevictim wastransported to the hospital where he died the next day. NIOSH investigators concluded
that, in order to prevent smilar occurrences, employersshould:

* requiretheuse of safety belts, lifelines, and lanyards when working from elevations

always securetemporary flooring from displacement during steel erection

develop, implement, and enforce a comprehensive safety program

consider and address worker safety in the planning phase of construction projects

routinely conduct scheduled and unscheduled worksite safety inspections.
INTRODUCTION

On September 11, 1991, a28-year-old mal esteel connector died after havingfallen, thepreviousday, from
a bridge under construction. On November 14, 1991, officias of the Indiana Occupational Safety and
Health Administration (INOSHA) notified the Division of Safety Research (DSR) of the incident, and
requested technical assistance. OnDecember 19, 1991, aD SR safety specialist traveledtotheincident site
to conduct an investigation. The incident was reviewed with the INOSHA compliance officer, county
coroner, medical examiner, and the police. Photographsof the sitewere obtained during theinvestigation.

The employer was a stedl erection contractor that had been in operation for 3 years. The contractor
employed 85workersand hired additional personnel asnecessary fromthelocal unionhall. Theemployer
had no safety program or designated safety officer. Thevictim had worked for theempl oyer for twoyears.

INVESTIGATION

The employer had been contracted to set steel beamsand lay the metal decking for abridge overpassthat
would span an existing state highway. The beamswere to be set acrosstwo concrete pillars, one on each
side of the highway. Because of the degree of bank of the overpass, the pillars were stepped so that each
beam would be set 6 inches higher than the previous beam.

A 5-man crew consisting of aforeman, acrane operator, alaborer, and two connectors (one of whomwas
the victim), and an employee of the state department of highways were at the scene.
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At the time of the incident, the crew was setting the third beam across the pillars. Each connector was
standing onaplywood platform measuring 6-feet 3-incheslong by 1-foot wide. Two-inch by 4-inch boards
werenailed underneaththeentirelength of each sideof theplatformsto serveasbraces. Theplatformswere
positioned between two beams, on top of the beams' [ower flanges.

Thetwo connectorsand thelaborer (guiding the beamswith atagline) wereworking near onepillar, while
the supervisor and the state employee were standing in the vicinity of the other pillar. The crane operator
was receiving hand signals from the supervisor (Figure).

Asthebeamwaslowered into position, thevictim attempted to pushit toward theflangeplateonthepillar.
As he pushed against the beam, the platform on which he was standing kicked out from under him. The
victimfell 19feet tothehighway bel ow, striking hishead and shoul dersontheconcreteberm, and hislower
back on the 8-inch-high curb at the edge of the highway. Co-workersran to the victim and found that he
was not breathing. Emergency medical service (EMYS) personnel passing the scene stopped, initiated
cardiopulmonary resuscitation (CPR), and restored the victim's breathing. The victim wastransported to
the hospital where he died 13 hours after the incident.

I nvestigation reveal ed that bolts protruding upward from aflange pl ate (connecting two sectionsof beam)
onthebeam'slower flangelimitedtheplatform'sbearing surface (overlap) to 2inches. Asthevictim pushed
against the beam, the platform dlid away from him and off the flange, causing the fall.

CAUSE OF DEATH
The medical examiner listed the cause death as closed head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should require the use of safety belts, lifelines, and lanyards when
working from elevations.

Discussion: When working from elevations, employers should provide personal protective equipment
(PPE) (i.e., safety belt, lifeline, and lanyard) to employees exposed to fall hazards. Employers should
provide and enforce the use of PPE in accordance with 29 CFR 1926.104.

Recommendation #2: Employers should always secure temporary flooring from displacement during
steel erection.

Discussion: During bolting, riveting, fitting up, or plumbing up operations, 29 CFR 1926.752 (i) requires
that provisionsbe madeto securetemporary flooring fromdisplacement. Inthisinstance, thisrequirement
was not satisfied.

Recommendation #3. Employers should develop, implement, and enforce a comprehensive safety
program.

Discuss on: Employersshouldemphas zesaf ety totheir empl oyeesby devel oping, implementing, andenforcing
acomprehensvesafety program. Thesafety program should include, but not belimited to, training workersin
the proper selection and use of PPE, dong with the recognition and avoidance of fall hazards.
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Recommendation #4. Employersshould consider and addressworker safety in the planning stages of
construction projects.

Discussion: Providingworkerswiththesafest work environment, and with proceduresthat will allow them
to perform tasks in the safest manner, should be a concern addressed during the planning stages of a
construction project. Project engineers, design engineers, architects, and safety professionals should
evaluatethetasksto beperformed by workers, and thetypesof machinery to beused during thecompletion
of the project. Safe work procedures should be devel oped for the different tasks to be performed. These
proceduresshouldinclude, but not belimitedto, recognition of fall hazards, theuseof persona protectiveor fal
arresting equipment, accesstothework area, typeof work platformtobeused, temporary flooring, and methods
to securetemporary flooring. Inthisinstance, thetemporary flooring wasnot secured. Elevated work platforms
could have been positioned on the concrete berm on the sides of the highway for accessto the work areas, or
safety nets could have been suspended under the connectorsto lessen the exposure to thefall hazard.

Recommendation #5: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Scheduled and unscheduled safety inspections should be conducted by a qualified safety
professional. No matter how comprehensive, asafety program cannot be effective unlessimplemented in
theworkplace. Eventhoughtheseinspectionsdo not guaranteetheelimination of occupational injury, they
do demonstrate the employer's commitment to the enforcement of the safety program.

REFERENCES

29 CFR 1926.104. Code of Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register

29 CFR 1926.752 (i). Code of Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register

Co-worker

Crane

Not to Scale

234



FACE 92-05: Painter Dies After 80-Foot Fall From Electrical Transmission Tower In Indiana
SUMMARY

A 31-year-oldpainter (victim) diedfrominjuriessustainedinan 80-foot fall froma120-foot-highelectrical
transmissiontower. Thevictimwasamember of afour-man crew painting thetower. Thecrew had painted
one side of the tower, from top to bottom, and had begun to paint the other side. The four crew members
wereworking at the samelevel onthetower and al werewearing safety beltsand lanyards. Asthevictim
unhooked hislanyard to reposition himself onthetower, helost hisbalanceandfell totheground. NIOSH
investigators concluded that, in order to prevent similar occurrences, employers should:

» ensurethat workerscontinually adhereto the safework proceduresthat have been established
by the employer

* evaluatethefeasibility of aredundant fall-arresting system
* routinely conduct scheduled and unscheduled worksite safety inspections.
INTRODUCTION

On September 23, 1991, a 31-year-old painter died from injuries sustained when he fell 80 feet from an
electrical transmission tower. On November 14, 1991, officials of the Indiana Occupational Safety and
Health Administration (INOSHA) notified the Division of Safety Research (DSR) of this fatality, and
requested technical assistance. OnDecember 19, 1991, aD SR safety specialist traveledtotheincident site
to conduct an investigation. Theincident was reviewed with the company owner, INOSHA compliance
officer, county coroner, police department personnel, and medical examiner.

The employer was a painting contractor that specialized in painting electrical transmission towers and
substations. The employer had a written safety program and a written hazard communication program.
Material Safety Data Sheets for the paints and solvents used were availablein all company trucks. New
employeeslistened to a30-minute safety presentation when hired and had to read the written safety rules
and sign a statement verifying they had read the rules before reporting to a supervisor. The employer
supplied new lanyards and safety beltsto the painterson ayearly basisand coverallswereavailableto all
painters. Theempl oyer maintainedfour full-timecrewsand hired additional crewsasnecessary. Thevictim
and his crew had performed three jobs for the employer, totaling 3 months of employment.

INVESTIGATION

The employer had an ongoing contract with an electric utility to paint cross-country two-sided steel
transmissiontowersand substations. Theemployer had twofour-man crewsat thejobsite pai nting separate
towers. The victim's crew was painting their second 120-foot-high tower of the day. It took 22 hoursto
completeonetower. Thecrew had pai nted onesideof thetower with solvent-based paint fromtopto bottom
and had begun to paint down the opposite side of thetower. The crew memberswere wearing safety belts
and lanyards and were tying the lanyards off directly to the tower. It was necessary to disconnect the
lanyardsto change position. The painterswould tie off again when they were repositioned. The crew had
progressed 40 feet down the side of thetower. Thevictim disconnected hislanyard and attempted to move
when helost hisbalanceandfell fromthetower, 80 feet to the ground. Thethreeremaining crew members
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descended the tower and one ran to anearby farmhouse to tell the ownersto call the emergency medical
service (EMS). The second crew, two towers away, also ran to the scene. The victim was breathing and
conscious but was bleeding from the mouth, nose, and ears. The EMS arrived within 10 minutes and
transported the victim to the hospital where he was pronounced dead by the attending physician.

CAUSE OF DEATH
The medical examiner listed massive internal trauma as the cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that workers continually adhere to the safe work
practices established by the employer.

Discussion: Employers should constantly stress the importance of adherence to established safe work
procedures when possible. In thisinstance, established practice required workers to use safety belts and
lanyardsat all times; however, the victim disconnected the lanyard from the tower to reposition himself.
Employers should provide and enforce the use of PPE in accordance with 29 CFR 1926.124. Whenever
possible, workers performing tasks on elevated surfaces should not attempt to move without their fall
protection being in place.

Recommendation #2: Employers should evaluate the feasibility of a redundant fall-arresting system.

Discussion: Inthisinstance, thevictimrelied solely onhissafety belt andlanyard asthefall arresting system,
eventhoughthevictimwould disconnect thelanyard from thetower toreposition himself. Prior tothestart
of work on the tower, aropefor each painter could have been attached to the top of the tower to serve as
alifeline. Either asdlf-retracting lanyard, or astandard|anyard equippedwitha"ropegrab"” attached tothe
lifeline, would have provided a second suspension point for fall protection.

[ A "rope grab"--a friction activated deceleration and locking device--could have been fitted onto the
lifeline; thiswould have slowed and stopped thevictim'sfall. Severa design configurationsareavailable
for thesedevices--inertial locking, cam/lever locking, or both--and eachiseffectiveagainst thistypeof fall
hazard. Analternativesafety devicewould beaself-retractinglanyard. Thisisanother kind of deceleration
andlocking device, which containsadrum-woundline. Thelinecan bewound and unwoundwithincertain
limits to accommodate normal worker movements,; however, during a fall, centrifugal force activates
locking deviceswhich stop drumrotation and arreststhefall. Either aropegrab or aself-retracting lanyard
would have protected the victim when the lanyard was not attached to the tower.]

Recommendation #3: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Scheduled and unscheduled safety inspections should be conducted by aqualified person to
ensure that required personal protective equipment (PPE) is worn whenever possible. No matter how
comprehensive, asafety program cannot be effective unlessimplemented in the workplace. Even though
these inspections do not guarantee the elimination of occupational injury, they do demonstrate the
employer's commitment to enforcement of the safety program.
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29 CFR 1926.104. Code of Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.
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FACE 92-08: Roofer Diesin 16-Foot Fall From Residential Roof--Alaska
SUMMARY

A 32-year-old malejourneyman roofer (the victim) sustained severe head injuriesand died asaresult of
al6-footfall fromtheroof of atwo-story singlefamily dwelling. Thevictimwascorrectingacosmeticerror
inthealignment of the shingletabsof roofing shinglesinstalled 2 weeksearlier. Hefell (unobserved) from
the second-story roof of the residence onto a concrete patio. The roof pitchwas4:12 (4 feet vertical rise
to 12 feet horizontal width). Thevictim had adocumented history of grand mal epileptic seizures, and had
received aprescription for amaintenance dose of Dilantin. Although he presented amedical clearanceto
hisemployer alowing him to work (flat roofsonly), it remains unclear whether his pre-existing medical
condition predisposed him to this incident or affected its outcome. NIOSH and Alaska Department of
Health and Socia Services (DHSS) investigators concluded that, in order to prevent future similar
occurrences, employers should:

* ensure that workers with medical conditions or physical limitations are not placed in work
situationsdisallowed by medical certifications

» complywith existing Stateregulationsregarding fall protection for workersexposedtofall hazards

» developandimplementformal safety programsdesignedtohelpworkersrecognize, under stand,
and control fall hazards and other work hazards.

INTRODUCTION

On September 13, 1991, a 32-year-old journeyman roofer (the victim) died from severe head injuries
sustained after falling 16 feet 3inchesfrom the pitched roof of aprivateresidence on September 10, 1991.
TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
Alaska Activity began monitoring this incident after it was initially reported in local newspapers on
September 11, 1991. Aninvestigation conducted by asafety specialist fromthe DSR AlaskaActivity and
aninjury prevention speciaist candidatefromthe Stateof Alaska, Divisionof Public Health, Epidemiol ogy
Section began on November 6, 1991. Theincident wasreviewed with the State of Alaska, Department of
Occupational Safety and Health (AK OSH) complianceofficer assignedtothiscase. Aninterview withthe
owner of theroofing company wasdel ayed until November 20, 1991, because key company officialswere
working on a construction project in another state. The incident site was visited, and photographs and
reports were subsequently obtained from the police and coroner.

Theemployer inthisincident wasaroofing contractor, specializinginresidential and commercial roofing,
that had been in operation for 30 years, with 16 years under the current management; there were five
employees (roofers). The company had awritten safety policy including basic rulesand procedureswith
someapplicationtothetypeof incident that occurred. Theemployer indicated that on-site saf ety meetings
(tailgate meetings) were always conducted prior to the start of anew job.

Thevictim had adocumented history of grand mal epileptic seizures, and had received a prescription for
amaintenance dose of Dilantin. Although he presented amedical clearanceto hisemployer allowing him
towork (flat roofsonly), it remainsunclear whether his pre-existing medical condition predisposed himto
thisincident or affected its outcome.
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INVESTIGATION

The company had been contracted to re-roof a private residence that was currently occupied. The main
roofing work had been compl eted approximately 2 weeks prior to theincident. However, the homeowner
complained about a section of the roofing which was misaligned.

Thevictim returned to thejobsite on September 10, 1991, to correct the cosmetic error in the alignment of
shingle tabs observed by the homeowner.

The victim was working a one on the roof, which had a pitch of 4:12 (4 feet of vertical riseto 12 feet of
horizontal width). Hehadrealigned all but two shingles, when hefell fromtheedgeof theroof toaconcrete
patio deck 16 feet, 3inchesbelow (Figures 1 and 2). The victim was not using any type of fall protection
devicesor systems.

Although no onesaw thevictimfal, the estimated time of occurrence was 6:42 p.m. Thehomeowner reported
hearing an unusual sound andlooked out awindow. She saw thevictimlying onthe patio; hewasunresponsive
and bleeding from theback of thehead. Shecalled 911 and an emergency medica service(EMS) team arrived
at thescenegpproximately 3to4 minuteslater. They foundthevictimtraumatized, unresponsive, andincardiac
arest. The EMS team administered CPR, stabilized the victim, and transported him to alocd hospitd. He
remained in acomatose condition and died 3 days later on September 13, 1991.

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

Recommendation #1: Employers should ensure that workers with medical conditions or physical
limitationsare not placed in work situations disallowed by medical certifications.

Discussion: Thevictim had amedical history of grand mal seizures and had been prescribed adaily dose
of Dilantin (Phenytoin Sodium, 100 mg daily). Hehad received medical clearancefor roofingwork onflat
roofsonly. Employersshould carefully follow any limitationsonwork imposed by medical certifications.
Inthiscasetheemployer believed thevictim had ageneral medical clearance, yet limitationswereclearly
explained inthecertification letter.

Recommendation #2: Employersshould complywith existing Stateregulationsregardingfall protection
for workers exposed to fall hazards.

Discussion: The victim wasworking on a pitched roof with aground-to-eave height of 16 feet, 3inches.
The Alaska Department of Labor, Occupational Safety and Heath Standard for Construction, CC
05.240(d)(1) states that "during the performance of built-up roofing work on low-pitched roofs with a
groundto eaveheight greater than 16 feet (4.9 meters), employeesengaged in suchwork shall beprotected
fromfallingfromall unprotected sidesand edgesof theroof." The Standard requirestheuseof at least one
of threetypesof fall protectionfor roofingwork: 1) amotion-stopping safety system (M SS System, which
includes safety harness/lanyard systems, guardrails, catch platforms, safety nets, etc.); 2) a safety-
monitoring system (asafety system in which acompetent person monitorsthe safety of all employeesin
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aroofing crew, andwarnsthemwhenit appearsthat they areunawareof thehazard or areactinginanunsafe
manner); or 3) awarning line system (aline of specified strength, height, and location, designed to warn
workerswhen they are near aroof's edge) erected and maintained as specified in the Standard [ paragraph
(d)(3)]. Theunprotected sidesand edgesof theroof werenot fall-protected, and thevictimwasnot wearing
fall protection equipment (safety harness/lanyard system).

Recommendation #3: Employers should develop and implement formal safety programs designed to
help workers recognize, understand, and control fall hazards and other work hazards.

Discussion: Although the employer indicated that training programs were in place, these were largely
informal procedures, suchas"taillgatemeetings' at thestart of new jobs. Written procedural protocolswere
available, but safety training was not regularly scheduled. Structured training sessions could provide a
framework for systematic safety training for specific work procedures, and would also reduce the
possibility that training becomestoo informal with minimal discussion of actual safety techniques.

REFERENCES

Alaska Department of Labor, Division of Labor Standards and Safety, Occupational Safety and Health
Standards for Construction, Section 05.240, Volume |1, August 1990.

29CFR 1926.500(g)(1), 1926.28(a), and 1926.105. Codeof Federal Regulations, Washington, D.C.: U.S.
Government Printing Office, Office of the Federal Register, July 1990.
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FACE 92-11: Ironworker Dies Following an 18-foot Fall From Structural Stee Framework--
Alaska

SUMMARY

A 41-year-oldmaleironworker (thevictim) died after fallingfromastructural steel framework toaconcrete
floor during the construction of an automobile repair shop. The victim and two other ironworkers (co-
workers) wereassemblingthesteel frame" skeleton” (measuring 50feet wide, 86feetlongand 18feet high
at theroof edge) of thestructure. Sway-bracing rodshad not beeninstall ed between thebeams(combination
column-roof trussunits) , theboltsat thebaseof thebeamshad not beenfully tightened, and two steel beams
had not yet been connected at theroof-lineapex. Asthevictimwalked ontop of astack of unsecured purlins
(sted joists) along oneedgeof theframeto makeafinal measurement, theframebegantosway. Thevictim
lost hisbalance, and fell 18 feet to the concretefloor, receiving fatal injuries. Therewasnofall protection
equipment in place, and thevictimwasnot wearing ahelmet. NIOSH investigatorsconcluded that in order
to prevent similar occurrencesin the future, employers should:

» ensurethat workers follow building plans and procedures for pre-fabricated structures, and
comply with existing standardsregarding structural steel assembly

» ensurethat workerscomply with existing standardsregarding the use of personnel hoistsand
work platforms

* ensure that workers comply with existing standards regarding the use of personal protective
equipment

» ensurethat workersdevelop andimplement ajobsitehazard analysisasan ongoing part of each
construction phase.

INTRODUCTION

OnOctober 20,1991, a41-year-oldironworker diedfromsevereheadinjuriessustained 8 daysprevioudly,
after falling 18 feet from a structural steel framework. On November 28, 1991, officials of the Alaska
Department of Occupational Safety and Health (AKOSH) notified the National I nstitutefor Occupational
Safety and Health (NIOSH), Division of Safety Research (DSR), Alaska Activity of the death. On
December 12, 1991, a safety specialist from DSR, Alaska Activity and an injury prevention specialist
candidatefrom the State of Alaska, Department of Health and Social Services, Division of Public Health,
Section of Epidemiology traveled to the incident site and conducted an investigation. The incident was
reviewed withthe AKOSH compliance officer, and the owner of the company. The policereport, medical
examiner'sreport, emergency medical service report, and photographs were obtained.

AKOSH determined that theempl oyer inthisincident wasthe owner of anautomobilerepair shop that had
beeninbusinessfor 12 years. The employer wasinthe processof constructing anew repair shop, and had
contracted with threeironworkersto complete the construction project. Theemployer did not require any
type of safety policy, or established safe work proceduresfor construction of the repair shop, nor did the
contracted ironworkers have any such safety policy or procedures. The victim had 6 years of work
experience, in structural steel erection.
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INVESTIGATION

The employer contracted with three ironworkersto construct an automobile repair shop which consisted
of apre-fabricated (pre-fab) structural steel building. The pre-fab packagefor thebuilding camewith aset
of plansand some basic assembly proceduresthat the ironworkersdid not entirely follow. After 2 weeks
of construction, the skeletal steel frame of the shop was nearly complete. The frame consisted of four 8-
inch setsof steel beamsinterconnected with purlinsaroundtheperimeter (eaves), withanoverall dimension
of 50 feet by 86 feet, and aheight of 18 feet from the concretefloor to thetop of the eave purlins (Figures
1 and 2). Each beam set wasto be bolted together at the apex to form the longitudinal cross-section of the
building structure. The three workers used aforklift with apallet laid over the forks as a personnel hoist
and work platform for connecting and bolting the steel frame unitstogether.

At approximately 3:30 p.m. on the day of theincident, the construction had progressed to the following
stage:

» A temporary guy cable wasinstalled (one end of the cable anchored in the concrete bel ow beam
11, the middle of the cable attached to the apex of beam #2, and the opposite end of the cable
anchoredto thebase of beam #3). Thiswasnot inaccordancewith thebuilding plansand assembly
procedureswhichrequired 3/4-inch sway-bracing steel rodstobeinstalled (inan" X' configuration
between the vertical beams) and kept in place immediately after hoisting the beamsinto place.

» All thebeamshad been bolted to the concrete base, but had not been fully wrench-tightened so that
final adjustments could be made at alater time.

» All the beams except beam #4 had been bolted (wrench tightened) together at the apex. Beam #4
wasbeing heldin placetemporarily by achoker cablesuspended by theforksof aforklift. Thefinal
bolting of this beam was delayed until final measurements could be made for minor adjustments
inthestructure.

» All the eave purlins had been bolted (wrench tightened) to the steel beams.

» Anunsecured stack of purlinswas placed ontop of one side of the structure between beam #3 and
beam #4.

Thevictimwasontop of theunsecured stack of purlinsbetween beams#3 and #4; thetwo co-workerswere
working at ground level. Thevictim walked from beam #4 to beam #3 ontop of the stack of purlinstotake
ameasurement. The co-workersobserved that the entire structure began to sway beneath him, causingthe
victim to lose his balance and fall to the concrete floor 18 feet below.

Theco-workershurriedto thevictim and noted that hewas unresponsive and bleeding from the side of the
head. One of the co-workers called 911, and an emergency medical service (EMS) team responded,
arriving at the scene 3 minutes later., The EMS team noted that the victim was traumatized and
unresponsive, yet breathing. They stabilized the victim, and transported him to alocal hospital where he
remained in acomatose condition. He died 8 days | ater.
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CAUSE OF DEATH
The medical examiner listed the cause of death as blunt force traumato the head.
RECOMMENDATIONS/DISCUSSION

Recommendation #1. Employers should ensure that workers follow pre-fab building plans and
procedures, and comply with existing standards -regarding structural steel assembly.

Discussion: Therewereat |east fivefactorsinthisincident that contributed to theinstability or sway effect
of the structure, which may have caused the victim to lose hisbalance and fall. All of these factorswere
contrary to either the building plans and procedures, the existing standards pertaining to structural steel
assembly, or both:

1. Sway bracing rods had not been installed between the beams.
2. Thebolts at the base of the beam columns had not been fully tightened.
3. Theapex of beam #4 had not been bolted together.

The building plans and procedures specified that 3/4-inch steel sway bracing rodsbeinstalled (in an
"XI' configuration between the beam columns) and kept in placeimmediately after hoisting the beams
into place. Regarding structural steel assembly, AKOSH Standard, CC 05.180(b) requiresthat during
thefina placing of structural members, "theload shall not berel eased from the hoisting lineuntil the
members are secured with not less than two bolts, or the equivalent at each connection and drawn up
wrench tight-"

4. Anunsecured stack of purlins had been placed on top of one side of the structure between beams
#3 and #4.

The AKOSH Standard states that stedl joists (such as purlins) "shall not be placed on any structural
steel framework unless such "framework is safely bolted or welded.”

5. Thevictim walked on top of the unsecured stack of purlins between beams #4 and #3.

Walking on top of this unstable structure may have caused it to sway. This task could have been
accomplished from awork platform (such as a mobile scaffold or scissors-jack platform) meeting
AKOSH and Federal OSHA standards, thus greatly reducing the potentia for afall.

Recommendation #2: Employersshould ensurethat workerscomply with existing standardsregarding
the use of personnel hoists and work platforms.

Discussion: In thisincident, the victim and co-workers used aforklift with apallet laid over theforks as
apersonnel hoist and work platform. Thisdoesnot comply with AKOSH (and Federal OSHA) Standards
CC 05.140(c)(3) and CC 05.140(g) (also cited in Federal OSHA Standards 29 CFR 1926.552(c) and 29
CFR 1926.556) which specify acceptabl etypesof personnel hoistsand work platforms. Thevictiminthis
incident could have worked from amobile elevating work platform or wheel -mounted scaffol ding which
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met these standards (instead of from the structural steel beam from which hefell), greatly reducing the
likelihood of afall.

Recommendation #3: Employersshould ensurethat workerscomply with existing standardsregarding
the use of personal protective equipment.

Discussion: Thevictimin thisincident was not using any type of fall protection equipment and was not
wearing a protective helmet. AKOSH Standard, CC 05.030(j) (1) [dso USDOL Standard 29 CFR
1926.28(a)] states, "The employer is responsible for requiring the wearing of appropriate persond
protective equipment in all operations where thereis an exposure to hazardous conditions or where this
subchapter indicatesthe need for using such equipment to reduce the hazardsto the employees." Theuse
of atraditional safety belt/lanyard (or preferably the safety harness/lanyard) combination as required by
AKOSH and USDOL standards CC 05.050(e) and 29 CFR 1926.104 respectively, is sometimes not
practical during construction operations, particularly whereworker mobility isrequired. However, inthis
incident, the use of aperimeter guide, attached to the top of the beams (for anchoring the worker's saf ety
harness/lanyard) could have provided sufficient worker mobility. Additional formsof fall protection, such
as safety nets [as specified in CC 05.050(f) and 29 CFR 1926.105], or a catch platform, could also be
considered. Safety netscan effectively prevent injury or death when aworker falls. Also, inthissituation,
wheel-mounted scaffolding might have been placed under the victim to serve as a catch platform. This
portable type of catch platform can be moved to a new location as each area is completed. The use of
aternativefall protection systems should always be carefully considered when the potential for aserious
or fatal fall from elevation exists. Protective helmets are another type of personal protective equipment
required by AKOSH and Federal OSHA standards for this type of work: "Employees working in areas
wherethereisadanger of head injury from impact, or fromfalling or flying objects... shall be protected
by protective helmets." (AKOSH CC 05.050 (a) (1) , and USDOL 29 CFR 1926. 100 (a)] Although such
helmets are not specifically designed for head protection in the event of afall from elevation, protective
helmetsthat- meet ANSI Standard Z89.1-1986 (and if equipped with achin strap, a'soworn properly) do
provideimpact attenuation (including theimpact from sometypes of falls) by limiting the magnitude and
concentration of impact forces(Phasel intheDevel opment of CriteriaFor Industrial and Firefighters Head
Protective Devices, January 1975, and Experimental Program for Industrial Head Protective Devices,
Phase I, December 1976, Dayton T. Brown, Inc. under NIOSH contract). Currently, thereareindustria
protective helmets available that can provide some head protection for fallsfrom elevation.

Recommendation #4: Employers should ensure that workers devel op and implement a jobsite hazard
analysis as an ongoing part of each construction phase.

Discussion: Theemployer owned and operated an automobilerepair shop, requiring safety proceduresspecific
to that type of operation. However, in thisincident the same employer contracted with the victim and two co-
workersto construct abuilding. Therefore, the employer should have required the victim and co-workersto
developandimplement saf ety proceduresspecifictoeach constructionphaseof thebuilding. Beforestartingeach
phaseof construction, theemployer should ensurethat the potential hazardshave beenidentified andreviewed
with thework crew or contracted employees, including how to implement appropriate safety controls. Federa
OSHA Standard 29 CFR 1926.21(b) (2) states, " Theemployer shall ingtruct each employeein therecognition
andavoidanceof unsafeconditionsandtheregul ationsapplicabletohiswork environment tocontrol or eliminate
any hazardsor other exposuretoillnessor injury.” AKOSH hasavoluntary compliance programwhich offers
safety trainingtoemployersandemployeesonarequest basis. Effectivesafety traininginstructura steel erection
will increase the employees awareness of the hazards which confront them.
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FACE 92-36: Carpenter'sHelper Dies After Falling Through Stairwell Opening--Virginia
SUMMARY

A 35-year-oldmalecarpenter'shel per (thevictim) died after fallingintoastairwell opening. Thevictimwas
working with three carpentersto frame aone-story residence with afull basement. Work had progressed
to the point that the men were installing 4-foot by 8-foot sheets of plywood on the roof. The victim was
standing onthefloor handing theplywood uptothemenontheroof. A 3-foot-wideby 9-foot-long stairwell
opening present intheimmediatevicinity of thevictim'swork areawasenclosed onthreesidesby studded
wallsand on thefourth side by aclosed door. Thethreeworkerson theroof did not seethevictimfall, but
itisbelievedthat, asthevictimtriedto step between two studsinthestairwell wall, heeither tripped or lost
hisbalance and fell toward the stairwell opening. The victim struck his head on the opposite edge of the
opening then fell through the opening 8 feet to the concrete basement floor. NIOSH investigators
concluded that, to prevent future similar occurrences, employers should:

» ensurethatall floor or roof openingsthat workersmight be exposed to during the performance
of their assigned tasks be guarded

» trainworkerstorecognizeandavoidhazardsthat they might encounter duringtheperformance
of their assigned tasks.

INTRODUCTION

On September 4, 1992, a35-year-old ma e carpenter'shel per died frominjuriessustained the previousday after
faling through astairwell opening 8 feet to aconcrete basement floor. On September 14, 1992, officidsof the
Virginia Occupational Safety and Hedth Administration (VAOSHA) notified the Nationa Ingtitute for
Occupationd Safety and Health (NIOSH), Division of Safety Research (DSR), of the fatality and requested
technical assstance. On September 22, 1992, aDSR safety specidist travel ed to theincident Siteto conduct an
investigation. The incident was reviewed with company representatives and the OSHA compliance officer.

Theemployer inthisincidentwasaconstructioncontractor that specializedinresidentia, commercid, andmuilti-
unit housing congtruction. The employer had been in operation for 6 years and employed five workers. The
employer hadwrittengenera safety rules. Each new employeehad to read theserulesand sign hisnameasproof
that he understood them. New employees worked directly with the owner to demonstrate their proficiency at
carpentry work before being alowed to work aone. New employeeswere not alowed to work above ground
on framework until they had been employed for 2 weeks and were considered capable by the owner of
performing the work. The victim had worked for the employer for 2 days.

INVESTIGATION

The employer had been subcontracted to frame up aone-story private residence with afull basement at a
residential subdivision. The work consisted of laying the framework and 3/4-inch plywood sheeting for
thegroundfloor, installing the 2-inch by 4-inchwall studsascalled for by theblueprints, andinstalling the
roof trusses and the 3/8-inch plywood sheeting for the roof. After 2 days at the site, the crew--three
carpentersand acarpenter'shel per (thevictim)--had completed theinstal l ation of thefloor, thewall studs,
and the roof trusses. On the third and final day at the site, crew members were installing the plywood
sheeting on top of the roof trusses.
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As the crew prepared for work the victim asked the owner if he could work on the roof. The owner
instructed the victim to stay on the floor and hand the plywood sheets to the men on the roof. Work
progressed in this manner throughout the morning.

A 3-foot by 9-foot stairwell opening was located adjacent to the victim's work area. The opening was
enclosed onthreesidesby the2-inch by 4-inch stud wallsand on thefourth sideby aclosed door. Thestuds
had been installed on 16-inch centers (adistance of 16 inchesfrom the center of one stud to the center of
the next stud in line), leaving 14-inch openings between studs.

Just before noon the victim handed asheet of plywood to the men on the roof. Shortly thereafter the men
heard the victim falling through the stairwell opening. The victim struck hishead on the opposite side of
the opening, then fell to the concrete basement floor, landing face down. The emergency medical service
wassummoned by telephonefromtheconstructiontrailer. Thevictimwastransported tothehospital where
hewasplacedonlifesupport systems. Lifesupport wasdisconnected thefollowing morningandthevictim
was pronounced dead.

Themenontheroof did not actually seethevictim passbetweenthestuds. Thevictim'ssize--6feet, 5inches
tall; 235 pounds--prohibited him frominadvertently falling faceforward or sidewaysthrough the 14-inch
opening between the studs. It isbelieved that the victim stepped between two studs either to look into or
to crossthe stairwell opening. The victim then either tripped over the floorboard, or caught his hammer,
which was hanging from histool belt, on one of the studs, and lost his balance and fell into the opening.

CAUSE OF DEATH
The coroner listed the cause of death as accidental death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensurethat all floor or roof openings that workers might be
exposed to during the performance of their assigned tasks be guarded.

Discussion: Floor openingsshoul d beguarded inaccordancewith 29 CFR 1926.500 (f)(1), whichrequires
atoprail 42incheshigh, anintermediaterail, and atoeboard. Althoughthestairwell openinginthisincident
was surrounded on three sides by studsand on thefourth side by aclosed door, accessto the opening was
still possible between the studs. Guarding the opening in the prescribed manner would have prohibited
accesstotheopening. Alternatively, the stud wallsaround the stairwel | opening could have been finished
with wallboard or some other material to totally enclose the opening.

Recommendation #2: Employersshould train workersto recognize and avoid hazardsthat they might
encounter during the performance of their assigned tasks.

Discussion: In accordance with 29 CFR 1926.21 (b)(2), employers should instruct each employeein the
recognition and avoi dance of unsafe conditionsand theregul ations applicableto hiswork environment to
control or eliminate any hazards or other exposureto illnessor injury. Workers should be made aware of
the potential hazards presented by stairwell openings and of the control measures which can be used to
preventinjuries.
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FACE 93-19: Electrician Apprentice Dies Following a 33-foot Fall Through a Roof--South
Carolina

SUMMARY

A 24-year-old mal eel ectrician apprentice (thevictim) died of injuriesrecel ved after falling 33feet through
aroof. Thevictim was part of afive-man crew that wasinstalling conduit and wiring to the top of adust-
collecting silo in the granule plant of a roofing products manufacturer. The victim had just completed
pulling electrical wirethrough aconduit while standing on asteel platform attached to the side of thesilo.
The platform was equipped with a standard protective railing which consisted of atop rail, mid rail, and
toeboard. The granule plant roof was directly below the platform, approximately 34 inchesfrom themid
rail. Theforeman and another worker were standing on the granul e plant roof about 10 feet from the edge
of the platform, waiting for the victim to finish his task and break for lunch. His back toward the other
workers, thevictimclimbed over thetoprail, and with hisfeet restingonthemidrail, jumpedtothegranule
plant roof. Hebrokethrough theroof of corrugated transite panelsand fell 33 feet to the concretefloor. An
employee working in the granule plant saw the victim fall and strike the concrete. The employee and the
workersfromtheroof rantoaidthevictim, who suffered aseverehead injury. Thevictimwasunconscious
and was not breathing. Cardiopulmonary resuscitation (CPR) was started and the Emergency Medical
Service (EMS) was called. The EM S arrived in less than 15 minutes and pronounced the victim dead at
11:50 am. NIOSH investigators concluded that, to prevent smilar occurrences, employers should:

» evaluatetheir current safety programandincor poratespecifictraining proceduresemphasizing
the importance of recognizing and controlling hazards in the workplace. These procedures
shouldinclude, but not be limited to, conducing hazard evaluations beforeinitiating work at a
jobsite and implementing appropriate controls

» designateacompetent person to conduct scheduled and unscheduled sitevisitsto evaluatefield
compliance with company safety rules and procedures.

In addition, plant/facility ownersshould:

* identify areas that may be hazardous to all personnel, including contractors, and restrict or
prohibit the use of or accessto these areas.

INTRODUCTION

OnJune25, 1993, a24-year-old mal ed ectrician apprentice(thevictim) died after falling 33 feet through aroof.
OnJune 25, 1993, officials of the South CarolinaOccupationa Safety and Health Administration (SCOSHA)
notified the Divison of Safety Research (DSR) of thisfatality and requested technical assistance. On July 28,
1993, asafety specidist from DSR investigated the incident and reviewed the circumstances with acompany
representative, awitnessto theincident, the plant manager, and the SCOSHA compliance officer assigned to
thecase. Photographsof theincident steweretaken, andthemedi cal examiner and policereportswereobtained.

The employer in this incident was an electrical contractor that had been in operation for 23 years and
employed 27 workers, 7 of whom were el ectrician apprentices. The employer had awritten safety policy
andageneral safety programwhichincluded ahazardouscommunication program, pre-hiringand random
drug testing, and a disciplinary program. Company management personnel were responsible for the
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enforcement of the safety program, and the employer provided on-the-job training. Additionally, the
roofing manufacturer providedall contractorswith abookl et contai ning safety informationandinstructions
which were to be followed when contractors worked at the plant. This booklet included information on
establishment of work boundaries and access to worksites by contract personnel. The victim worked for
thecompany for 2 monthsasan el ectrician apprentice, but had approximately 3 year'sexperienceworking
in this occupation. Thiswasthefirst fatality the company had experienced.

INVESTIGATION

Theemployer had been contracted by aroofing productsmanufacturer toinstall electrical conduit, wiring,
andrelated componentsat thedust-collecting silolocatedinthegranuleplant. Thesilowassituated adj acent
toand partially abovetheroof of the 29-year-old granule plant. The plant wallsand roof were constructed
of corrugated transite panels, afire- proofing material used in walls and roofs and for lining ovens. The
panelswere composed of asbestos and cement molded under high pressure, and they had aload rating of
200 pounds per square foot. The panelswere set in place on steel girders approximately 30-inches apart.
Work on the dust-collecting silo had been in progress for 3 days before the incident.

Ontheday of theincident, thevictimandfour co-workers(oneforeman, and threeother € ectrician apprentices),
arrivedat theplant and started work at 7am. Theworkershad spent themorninginstalling thenecessary conduit
and pulling dectricd wirethroughit. At approximately 11:35am., theworkerswere getting ready to bresk for
lunch. Thevictimhadjust completed pulling e ectrical wirethroughaconduit whilestanding onasted platform
attachedtothesideof thesilo. Thepl atformwasequi pped withastandard protectivested railingwhichconsisted
of atoprail, midrail, and toe board. The granule plant roof wasdirectly below the platform, approximately 34
inchesfromthemidrail (Figure). Theforemanand another worker werestanding onthegranul eplant roof about
10 feet from the edge of the platform, waiting for the victim to finish histask and go to lunch. Plant personnel
had seen theworkersusing theroof asaroute of accessto theladder |eading to theground. Hisback toward the
other workers, thevictimclimbed over thetoprail, andwith hisfeet restingonthemidrail, jumpedtothegranule
plant roof. The victim, who weighed 235 pounds, broke through the corrugated transite panelsand fell to the
concretefloor 33feet bel ow. Anemployeeworkinginthegranuleplant saw thevictimfall and striketheconcrete
floor. Theemployeeand theworkersfromtheroof ranto aid thevictim, who suffered aseverehead injury. The
victimwasunconsciousandwasnot breathing. Cardio Pulmonary Resuscitation (CPR) wasstartedandtheEM S
wascdled. TheEmergency Medica Squad (EMS) arrived inlessthan 15 minutesand pronounced thevictim
dead at 11:50 am. Themedical examiner arrived on the scene shortly thereafter and had thevictim transported
to themorgue at theloca hospital.

CAUSE OF DEATH

The medical examiner reported the cause of death as head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldevaluatetheir current safety programandincor poratespecific
training procedures emphasizing the importance of recognizing and controlling hazards in the

workplace. These procedures should include, but not be limited to, conducting hazard evaluations
beforeinitiating work at a jobsite, and implementing appropriate controls.
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Discussion: The existence of asafety program isonly thefirst step in obtaining aviable safety record. In
additiontoenforcement, saf ety programsshoul d beeval uated and trai ning proceduresincorporated which
emphasi zetheimportance of recognizing and controlling hazardsin theworkplace, following established
safework procedures, and wearing appropriate personal protective equipment. The hazard of walking or
jumping on roofing panels constructed of transite apparently was not recognized by the workers.
Additionaly, before starting any job at anew worksite, the employer or employer'srepresentative should
identify, by observation and by collaboration with the worksite owner, any potential or existing hazards.
These hazards should bereviewed with thework crew, and methodsto control the hazardsand to perform
the work safely should be discussed. These discussions should include information on hazards in the
immediatework areaaswell asinformationontheactivitiesof other work crewsonthesitethat could create
additional hazards. In thisinstance, personnel could have been instructed not to access the roof area.

Recommendation #2: Employers should designate a competent person to conduct scheduled and
unscheduled site visits to evaluate field compliance with company safety rules and procedures.

Discussion: Employers should designate a competent person' to conduct scheduled and unscheduled
safety i ngpectionsof worksitesto hel p ensurethat empl oyeesareperformingtheir assignedtasksaccording
to established company safety rules and procedures. To be effective, a safety program must be enforced
at the worksite. Any violations of safety rules should be corrected immediately. Such inspections also
demonstrate that the employer is committed to the company safety program and to the prevention of
occupational injury.

Recommendation#3: Plant/facilityownersshouldidentifyareasthat may behazardoustoall personnel,
including contractors, and restrict or prohibit the use of or accessto these areas.

Discussion: Owners of plants/facilities where outside contractors perform jobs should work with
contractorsto identify areas that may be hazardous. After these areas have been identified, signs and/or
barriers, along with verbal communication with the contractors, should be established. Additionally, if
work must be performed in one of theidentified hazardous areas, appropriate precautionsand procedures
should be implemented and enforced. [Note: Since thisincident, the roofing manufacturer hasinstituted
asafety procedure prohibiting any accessto theroof swithout theuse of asafety belt, lanyard, andlifeline.]

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.

255



Steel Platform with
Protective railing

Dust

Collecting{
Silo

Co-workers

<«— Ladders

Granule Plant 33

Victim
Concrete Floor : 2

Figure. Dust-Collecting Slo and Granule Plant Roof

256



FACE 93-21: Cement Finisher DiesAfter 17-Foot Fall Through Unguarded Floor Opening--North
Carolina

SUMMARY

A 38-year-old male cement finisher (thevictim) died of injurieshereceived after stepping backwardsand
falling through an unguarded floor opening. The victim was one of 13 subcontractor employees pouring
cement for athree-story addition to atextile mill. At the time of the incident, one half of the floor of the
second story wasbeing poured. Theentirefloor measured 84 feet wideby 119feet|ong and contained eight
unguarded openings, each measuring 32 incheswide by 18 feet long. These openingswereto be used as
vents and ducts for service cables. The floor also contained a 13-foot by 9-foot, 8-inch opening for an
elevator shaft; the opening was guarded by astedl rope barrier. The victim and aco-worker (facing away
from each other) wereworking approximately 10 feet apart, finishing the poured concretewith aluminum
bullfloats. The victim, who was walking backwards as he worked the bullfloat, stepped into one of the
unguarded floor openings. Hefell 17 feet to the concretefloor below, striking hishead. Theco-worker did
not seethevictimfall, but heard himyell; however, the apprentice superintendent for the prime contractor
wason the second story and saw thevictim fall through the opening. Textile mill workerson thefirst floor
also saw the victim fall, and ran to his aid. The victim was unconscious but breathing. The emergency
medical service (EMS) was summoned and transported the victim to the hospital where he died 12 days
later. NIOSH investigators concluded that, to prevent similar occurrences, employers should:

* implement 29 CFR 1926.500 (b)(1) and (8), which requiresthat all floor and platform openings
be protected with a standard railing or a floor opening cover secured against displacement

» addressworker safety issuesin the planning phase of construction projects
» develop and implement a comprehensive written safety program.
Additionally, prime contractors should:

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

INTRODUCTION

On Jduly 2, 1993, a38-year-old male cement finisher (the victim) died of injuries he received on June 21,
1993, when he stepped backwards into an unguarded floor opening and fell 17 feet to the concrete floor
below. On July 6, 1993, officials of the North Carolina Occupational Safety and Health Administration
(NCOSHA) notified the Division of Safety Research (DSR) of this fatality, and requested technical
assistance. On August 10, 1993, asafety specialist from DSR investigated the incident and reviewed the
circumstances with employer representatives and officials of NCOSHA.

The employer in this incident was a temporary employment service which supplied 22 employeesto a
concretecontractor. Atthetimeof theincident, theconcretecontractor wastheonly client of thetemporary
service, and both establishments were operated by the same owners. Neither establishment had awritten
safety program, andtrainingwasprovided onthejob. Tailgate saf ety meetingswereconducted periodically
by the crew supervisor, who was also responsiblefor worker safety at thejobsite. The victim had worked
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for the temporary servicefor 7 years. The service had been in operation for approximately 25 years and
had experienced no previousfatalities.

INVESTIGATION

Theemployer had been subcontracted to dotheconcretework for anadditiontothespinning areaof atextile
mill that produced fortrel polyester fiber. The addition wasthree storieshigh and measured 84 feet by 119
feet. The employer had a13-man crew at the site performing varioustasks, such asforming areasprior to
pouring concrete, laying steel decking on which the concrete would be poured, and working the cement
withbullfloats.

Ontheday of theincident, thejob wasapproximately 80 percent completeand work had progressed tothe
floor of the second story. The forming of the floor had been completed. One half of the floor wasto be
poured on the day of the incident and the rest of the concrete was to be poured the following day.

Eight unguarded floor openings, each measuring 32 incheswideby 18 feet long, had beenformedintothe
floor. Theseopeningswoul d beused asventsand ductsfor servicecables. A ninthfloor opening measuring
13 feet long by 9 feet 8 incheswide, marked the location of the elevator shaft and was guarded by a steel
ropebarrier (Figure).

Thecrew supervisor approached the apprenti ce superintendent for the prime contractor 1 week beforethe
pour wasto take place and requested that the floor openings be covered. When the openingswere not yet
covered on the day of the pour, the crew supervisor again approached the apprentice superintendent. The
men discussed theissue and decided that each would tell their respective workersto be extremely careful
around the openings. Witnesses stated during NCOSHA interviews that some of the openings were
covered by wooden palletsthat measured 40inchesby 48inches. Thepalletswere obtained from asecond
subcontractor doing concrete block work on the addition; however, at thetime of theincident, the second
subcontractor had removed someof thepall etsfromthefloor openingstoreturnthemfor apre-paid deposit.
It could not be determined whether or not the floor opening involved in theincident had previously been
covered by the pallets, or if any of the floor openings were covered at the time of the incident.

At approximately 11 am., the victim and another cement finisher were on the second story floor guiding
the pump truck, which was pouring and working down the concrete. When the surface of a section of the
poured concrete was relatively smooth and level, workers would further smooth the surface, using
aluminum bullfloats. The two men were working approximately 10 feet apart, but were not facing each
other. The apprentice superintendent was on the second story in thevicinity of theelevator shaft opening.

Asthevictimwaswalking backward floating the concrete, he stepped into the unguarded opening and fell
approximately 17 feet to the concrete floor below, striking hishead. The co-worker did not seethevictim
fall, but heard him yell. The apprentice superintendent saw aportion of the victim'sbody fall through the
opening.

Textilemill workersonthefirst floor al so saw thevictimfall andranto aid him. Thevictimwasunconscious

but breathing. The EM S was summoned; it arrived within 15 minutes and transported the victim to the
hospital, where he remained in acomauntil his death 12 days later on July 2, 1993.
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CAUSE OF DEATH
The coroner listed the cause of death as closed head trauma-skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1. Employers should implement 29 CFR 1926.500 (b)(1) and (8), which requires
thatall floor and platformopeningsbeprotectedwith astandardrailingor afloor opening cover secured
against displacement.

Discussion: Prior tothestart of work, floor openingsshould beprotectedwithastandardrailing, or covered
or guarded with materialsthat areinstalled so asto prevent displacement. After theincident, the openings
were properly fitted with secured plywood covers by the prime contractor.

Recommendation #2: Employers should addressworker safety in the planning phase of construction
projects.

Discussion: Safety concernsshoul d beaddressed andincorporatedintoall construction projectsduringthe
planning phase and throughout the entire project. Such aprocedurewould alow for the identification of
potential hazards prior to the initiation of work so that appropriate intervention strategies could be
implemented.

Recommendation #3. Employers should develop and implement a comprehensive written safety
program.

Discussion: Employers should develop and implement a comprehensive written safety program which
includes, but isnot limited to, the proper use of fall protection equipment, the recognition and control of
fall hazards, and should include appropriate worker training in the proper methods of covering\guarding
floor openingsto prevent fallsthrough the openings. Devel opment, implementation, and enforcement of
awritten safety program and theestablishment of standard saf ety practiceswill demonstratetoworkersthe
employer'scommitment to safety.

Recommendation #4: Prime contractorsshould utilize contract languagethat requiressubcontractors
to implement a site-specific safety and health program prior to theinitiation of work.

Discussion: Primecontractorsshoul d usecontract languagethat requiresall subcontractorstoidentify how
they intend to implement a site-specific safety and health program prior to the initiation of work.
Subcontractors safety programs should be consistent and compatible with the prime contractor's safety
program. Thecontract should contain clear and concisel anguageastowhich party isresponsiblefor agiven
safety or health issue. Any differences should be negotiated before work begins.

Oncethe provisionsfor these responsibilities have been established, the respective parties should ensure
that the provisions of the contract regarding safety and health are upheld.

REFERENCES

Officeof theFedera Register: Codeof Federa Regulations, Labor 29 Part 1926.500 (b)(1) and (8), July 1,1992.
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FACE 94-09: Meat Packing Plant Employee Dies After Fall From Platform--South Carolina
SUMMARY

A 41-year-old malemeat packing plant empl oyee (thevictim) died after fallingfrom aplatform during the
knocking portion of a beef cattle slaughter operation. Knocking involves stunning beef cattle by an
electrical shock before slaughtering them. The victim and two co-workerswere working at apoint in the
operation when beef cattle were chased into achute, knocked or stunned, then slaughtered. The workers
werealternating thejobs of chasing, knocking, and slaughtering the cattle. At thetime of theincident, the
victimand aco-worker werestanding on aplatformintheknocking area. Theplatformwas29incheshigh
and was accessed by 2 steps. Asthevictim and co-worker waited for the next animal, they entered into an
argument and the victim either had a seizure and fell backward, or was bumped by the co-worker and fell
backward down the steps of the platform, striking hishead. The second co-worker called to the supervisor
for help, then ran with the supervisor to the victim. Thevictim waslying on hisback with hisfeet still on
the steps and his hard hat on his head. He was conscious but incoherent, and was bleeding from acut on
theleft side of hishead. The emergency medical service (EMS) was summoned and the EM Stransferred
thevictimtothehospital wherehedied 9dayslater. NIOSH investigatorsconcludedthat, inorder to prevent
similar incidents, employersshould:

e consider guarding all sidesof elevated work platforms
* monitor employeesfor disruptive, erratic, or impaired behavior

» employersshouldconsider offering employeeassistance programsto providehelpto employees
whosejob performance becomesimpaired dueto some medical-behavioral problem, including
alcohol-related problems, drug abuse, or mental health problems.

INTRODUCTION

OnFebruary 12, 1994, a41-year-old maemest packing plant employee(thevictim) died after falling backward
off a29-inch-high platform and striking his head on a concrete floor. On February 22, 1994, officias of the
Occupationd Safety andHed thAdministrationfor theStateof South Carolina(SCOSHA) notifiedtheDivison
of Safety Research (DSR) of thisfatdity, and requested technica assstance. OnMarch 23, 1994, aDSR safety
specidist traveledtotheincident Steto conduct aninvestigation. Theincident wasreviewed withthe SCOSHA
complianceofficer assigned tothe caseand theinvestigating officer from the sheriff'sdepartment. Photographs
of the sitetaken immediately following theincident were reviewed during theinvestigation.

The employer was awholesal e beef processing and packing plant that had been in operation for 50 years
and employed 170 workers. The employer had awritten safety policy and written safe work procedures.
Theemployer provided hard hats, saf ety shoes, ear plugs, steel mesh aprons, and rubber, cotton, steel-mesh,
and kevlar glovestoworkersasnecessary. Disciplinary procedureswerein placethat included verbal and
written warnings up to dismissal. Workers were instructed to report hazards to their supervisors, and
supervisorschecked equipment onanongoing basis. Forklift operatorsreceived structured trainingand all
workers received basic training on hazard communication and confined space safety. Supervisors were
responsibleto seethat safety ruleswerefollowed and wereinstructed that if a cohol abuseby aworker was
suspected, or if aworker was observed acting in an impaired fashion, to send that person home and aert
management of the situation. Thiswasthefirst fatality experienced by the employer.
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INVESTIGATION

Theplant operated on athree-shift basiswith slaughtering and butchering processesconducted during
thefirst shift (7 am. to 5 p.m.) and plant and machinery cleanup occurring during the remaining two
shifts.

Cattleweredeliveredtotheplantintrucksand unloadedinto abarn. Atthe appropriatetime, thecattle
were chased through chutes to the knocking area where they were held temporarily. A worker
standing on the 23 1/2-inch-wide by 71-inch-long by 29-inch-high knocking platform then stunned
the animals with an electrical charge (Figure). The platform was accessed by two steps and was
guarded by guardrailson all sidesbut theentry. The cattlewere stunned and slaughtered. After being
hung on hooks, the carcasseswere disembowel ed, skinned and split, then taken to coolerswherethey
were later either boned out and cut to order or shipped as hanging sides of beef.

At 3 p.m., the victim and two co-workers were working in the knocking area. The three men were
alternating thejobsof chasingthe cattletotheknocking area, and knocking and slaughtering the cattle.

The victim and a co-worker, standing on the 29-inch-high knocking platform, entered into an
argument. Thevictim either lost his balance, or was bumped by the co-worker and fell backward off
the knocking platform. A third co-worker saw the victim fall and called to a supervisor who was
standing nearby at a meat cooler with his back to the knocking platform. The supervisor ran to the
platform and found the victim lying on hisback onthefloor. Thevictim'sfeet wereresting on the 13-
inch highfirst step and hishard hat was still on hishead, although the victim was bleeding from acut
ontheleft sideof hishead. The emergency medical service (EMS) was summoned by phonefromthe
plant office and arrived shortly thereafter. The victim was transported to the hospital where he died
9 days later.

Plant records revealed that the victim had a history of seizures. One of the responding emergency
medical technicians stated that the victim displayed symptoms that were indicative of a seizure.
Toxicology results revealed that the victim had a blood alcohol level of .24. The victim had been
terminated in 1992 for carrying alcohol into the plant, but was later rehired.

CAUSE OF DEATH

The medical examiner'sreport isnot yet complete.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should consider guarding all sides of elevated work platforms.
Discussion: Three sides of the elevated knocking platform were protected by guardrails at the perimeter,
leaving unguarded thesidewherethestepswerelocated. A spring-loaded, one-way gatecould beinstalled

onthisside. Thegatewould haveto bepulled openfrominsidetheperimeter to accessthesteps, andwould
lessen the possibility of aninadvertent fall from the platform.
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Recommendation #2: Employers should monitor employees for disruptive, erratic, or impaired
behavior.

Discussion: Employees should be monitored by employersor supervisorsfor unusual, erratic, disruptive,
or impaired behavior at thejobsite. When thistype of behavior isobserved, the supervisor should evaluate
the situation, and the employee, and take immediate, appropriate action.

Recommendation #3: Employers should consider offering employee assistance programs to provide
help to empl oyeeswhosejob performance becomesimpaired dueto somemedical-behavioral problem,
including alcohol-related problems, drug abuse, or mental health problems.

Discussion: Although the role of alcohal in thisincident is unclear, the victim had an excessive blood
alcohol level and had been previously terminated for bringing a cohol into the plant. Employer sponsored
assistance programs to help restore employees to optimal performance should be made available to all
employees.
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FACE 94-13: Drywall Mechanic Dies After 10-Foot Fall From an Open-sided Floor--South
Carolina

SUMMARY

A 20-year-old male drywall mechanic (the victim) died after falling about 10 feet from an open-sided
second floor landing and striking his head on a concrete floor. The victim was working alone sanding a
ceiling constructed of sheetrock. Thevictimwasoperating asander and apparently unawareof hisposition
inrelation to the open-sided floor. Hewas observed by atrim carpenter from another company, stepping/
falling off thelanding as he sanded the celling | ocated over the second floor landing. Thevictimfell about
10-feet, hitting the concrete floor face first. The carpenter notified his foreman who caled 911. The
emergency medical service (EMS) arrived in lessthan 10 minutes and transported the victim to the local
hospital, wherehedied 20 dayslater. NIOSH investigatorsconcluded that, to prevent similar occurrences,
employersshould:

» provide adequate guarding for open-sided floors, platforms, and runways
» develop, implement, and enforce a comprehensive written safety program
» routinely conduct scheduled and unscheduled workplace safety inspections

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

* encourageworkersto actively participate in workplace safety.
INTRODUCTION

On March 14, 1994, a20-year-old male drywall mechanic (the victim) died of injuriessustainedina 10-
foot fall from an open-sided second floor landing on February 22, 1994. On April 21, 1994, officials of
the South Carolina Occupationa Safety and Health Administration (SCOSHA) notified the Division of
Safety Research (DSR) of this fatality, and requested technical assistance. On May 18, 1994, a safety
speciaist from DSR investigated and reviewed the incident with the subcontractor on the job and the
SCOSHA compliance officer assigned to the case. The county coroner's report was obtained during the
investigation.

The employer had been in business for about 15 years and employed four workers, three of whom were
drywall mechanics. Theemployer had nowritten safety program or procedures; however, 2 or 3daysprior
to theincident the contractor and subcontractor walked through the jobsite (no guardrailswere present at
that time). Training was provided on the job, and personal protective equipment was not required by the
employer. The day of theincident wasthe victim'sfirst day back on the job after a6-month layoff. This
wasthefirst fatality experienced by the employer.

INVESTIGATION

Thejobsitewaslocated at ahous ng subdivisionwhich consisted of singlefamily homesin variousstages
of construction. Thegeneral contractor had sub-contracted much of thework to variousother contractors.
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Atthisparticular jobsite, theframecarpenter crew, trim carpenters, and thedry wall suppliershad beensub-
contracted. Thedry wall supplier had sub-contracted thehanging and finishing of sheetrock totheempl oyer
of thevictim. Two or 3 daysprior to theincident, the employer had conducted awalk through inspection
of the house with the drywall supplier. At that time, the second floor landing and hallway were seen not
to have any guardrails present. Guardrailing had been installed during the framing phase of construction,
but had subsequently been removed to allow the movement of supplies(e.g., doors, windows, sheetrock,
etc.), fromthe ground floor to the second floor level. The crew, with the exception of the victim, had been
working at the jobsite for 1 week prior to the incident. Thiswasthe victim'sfirst day back to work after
a6-month layoff.

Ontheday of theincident, thecrew arrived at thejobsitearound 8 a.m. to finish sanding the sheetrock. Two
employeeswere assigned to work in the garage, and the victim and his co-worker were assigned to sand
sheetrock inthehouseat thesecondfloor level. Theco-worker wassanding sheetrock insideacl oset, while
thevictimwas sanding the celling abovethe second floor landing. About 10:30 a.m., atrim carpenter who
was nailing windows in a different area on the second floor ran out of nails. As he was going down the
stairway he saw the victim step/fall off the open-sided area of the second floor landing. Apparently the
victimwasunawareof hispositioninrelation to the open-sided floor and stepped or fell of f theunguarded
open-sidedfloor landing. Thevictimfell about 10 feet, striking the concretefloor facefirst. The carpenter
ran to inform his foreman asto what had occurred and the foreman called 911. TheEMS arrived in less
than 10 minutesand stabilized and transported thevictimto thelocal hospital, wherehedied 20 dayslater.

CAUSE OF DEATH
The coroner's report listed the cause of death as closed-head injury.
RECOMMENDATIONS/DISCUSSION

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

Discussion: Thevictimwasusing an €l ectric sander while sanding sheetrock |ocated above an unguarded
open-sided second floor landing. In this incident, where several employers were working at the same
jobsite, the general contractor hastheresponsibility of insuring that all open-sided floorsare protected at
al times. Althoughinitial guardrailingwasinstalled, it was subsequently removed to move suppliestothe
second floor level. Providing standard guardrailing as required by CFR 1926.500 (d)(1)(i) may have
prevented this incident from occurring. NOTE: Following the incident, the general contractor had
temporary guardrailsreinstalled around the open-sided floor areas.

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. Thesaf ety program shouldinclude, but not belimitedto, protecting open-sidedfloors
with appropriate guardrailing and handrails, the recognition and avoidance of fall hazards, and the use of
appropriate safety equipment.
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Recommendation #3: Employers should routinely conduct scheduled and unscheduled workplace
safety inspections.

Discussion: Although theempl oyer and subcontractor wal ked through thejobsiteand noticed the absence
of guardrailing, no action was taken to alleviate the situation. Employers should be cognizant of the
hazardous conditions at jobsites and take an active role to eliminate them. Additionally, scheduled and
unschedul ed saf ety i nspections shoul d be conducted by acompetent persont to ensurethat jobsitesarefree
of hazardous conditions. Regardless of how comprehensive, asafety program cannot be effective unless
implemented in the workplace. 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 #4: Employers should utilize contract language that requires subcontractors 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. Subcontractor's safety programs should be consistent and compatible with the general contractor's
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 #5: Employer sshould encourageworkersto actively participatein wor kplace safety.

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

REFERENCES

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

1Competent person: One who is capable of identifying existing and predictable hazards in the surroundings or working
conditionswhich are unsanitary, hazardous, or dangerousto employees, and who hasthe authority to take prompt corrective
mesasures to eliminate them.
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FACE 95-09: Carpenter Dies After Falling 16 Feet From Roof--North Carolina
SUMMARY

A 46-year-old malecarpenter (thevictim) died after falling 16 feet fromaroof onto aconcreteporchfloor.
Thevictimwasamember of afive-man (foremanandfour carpenters) crew laying roofing felt onthegable
roof of anewly-constructed, prefabricated church and sacristy. Theroof was48feet wideby 106 feet long.
The crew had completed applying the felt to one half of the roof and were applying the eighth course to
the second half of the roof when the incident occurred. The victim was walking backward on the roof
unrolling the felt. Approximately 8 feet in front of the victim, a second crew member was temporarily
nailing down thefelt. A short distance behind the second crew member, thetwo additional crew members
were permanently nailing the felt to the roof sheeting. The foreman was on the roof observing the crew.
Themenwereonly unrolling 8 feet of felt at atime becauseit wasawindy day, with gustsup to 25 miles
per hour. Asthe men approached the end of the roof, the foreman was called to the ground to discussthe
color of the shingleswith the church preacher. Theworker temporarily affixing the shingleslooked up to
seethevictim approachingtheedgeof theroof andyelledfor himto*watchout.” Thevictimlost hisbalance
andfell backward off theroof. Thevictim fell approximately 6 feet, struck acrossbraceontheframework
of the church’s porch, then fell another 10 feet, striking his head on the concrete floor of the porch. The
crew members|eft the roof and ran to the victim, finding him unresponsive, bleeding from the nose and
ears. One of the workers ran to the parsonage and had the preacher call the 911 operator. The crew was
instructed by the 911 operator to initiate cardiopulmonary resuscitation (CPR). The crew continued CPR
until theemergency medical service(EMS) arrived. When EM Spersonnel could not detect any vital signs
they calledthecounty coroner, who pronouncedthevictimdead at thesite. NIOSH investigatorsconcluded
that, to prevent ssmilar occurrences, employers should:

ensurethat appropriatefall protection equipment isavailableand 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

OnMarch 7, 1995, a46-year-old male carpenter (the victim) died frominjuriesreceived in a16-foot
fall fromaroof. OnMarch 10, 1995, officialsfromthe North CarolinaOccupational Safety and Health
Administration (NCOSHA) notified the Division of Safety Research (DSR) of this fatality, and
requested technical assistance. On March 22, 1995, aDSR safety specialist conducted an investiga-
tion of thisincident. Theincident wasreviewed with the employer, the crew foreman, the NCOSHA
compliance officer assigned to the case, and afall-equipment manufacturer representative. The site
was photographed, the police report wasreviewed, and the medical examiner’ sreport was requested
during the investigation.

Theemployer inthisincident consisted of aparent company that manufactured pre-fabricated homesand
employed 15 workers. A subsidiary company included the outside-construction crew onwhichthevictim
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worked. Ninety-five percent of the employer's business involved single-dwelling residential housing,
thoughtheempl oyer would occasionally construct larger structures, such asthechurchinthisincident. The
employer had been in operation for 38 years and had no written safety policy, program or safe work
procedures. Training wasprovided onthejob, and monthly saf ety meetings, attended by all workers, were
conducted by the safety director. Thiswasthefirst fatality experienced by the employer. Thevictim had
worked for the employer for 2 years.

Since the incident, the employer has begun to develop a comprehensive safety program, and has
purchased a fall protection system consisting of body harnesses, lanyards, four 50-foot lifelines
equipped withropegrabs, and anchorage pointsto beattached at the crest of theroof, to beused during
roofing operations.

INVESTIGATION

Theemployer had been contracted to pre-fabricateand erect achurch and sacristy 48 foot wideby 106 foot
long. Thefabricated materialswere prepared at the parent company’ s manufacturing plant, then shipped
tothejobsite. After aconcretefooter, four coursesof cement block, and a12-foot by 24-foot concreteand
block porchfloor werein place, a5-man construction crew wasdispatched tothesiteto erect the structure.

Inaspan of 12 daysthe crew of 4 carpenters (including the victim) and aforeman had erected the skel etal
structure, laid the plywood floor, attached the aspenite outer walls, and applied the plywood sheeting to
the roof of the church.

On the day of the incident, the crew was applying the roofing felt to the plywood sheeting on the 5:12-
pitched gableroof of the church. Thecrew had compl eted half the roof and wasapplying theeighth course
to the second side of the roof. The victim was walking backward on the roof, unrolling the felt
approximately 8feet at atime, becausethewind wasgusting up to 25 milesper hour. Approximately 8feet
infront of thevictim, aco-worker (facingthevictim) wastemporarily nailingdownthefelt. A short distance
behind that worker, two crew memberswere permanently nailing thefelt to theroof. Theforemanwason
the roof observing the crew. None of the men were wearing fall protection.

Asthe men approached theroof’ sedgethe crew foreman, on theroof observing themen, wascalledtothe
groundto discussthecolor of the shingleswith thechurch’ spreacher. Theworker temporarily affixingthe
felt looked up to see the victim approaching the edge of the roof and yelled for him to “watch out.” The
victimlost hisbalanceandfell backward off theroof, striking atemporary braceontheskeletal framework
of thechurch’ sfront porch, 6feet below theroof’ sedge. Thevictimfell anadditional 10feettotheconcrete
porch floor, striking hishead. The crew |eft the roof and ran to the victim, finding him unresponsive and
bleeding from the noseand ears. One of theworkersran to the parsonage and had the preacher call the 911
operator. Thecrew wasinstructed by the 911 operator toinitiate cardiopulmonary resuscitation (CPR) and
to continue until the emergency medical service (EMS) arrived. When EM S personnel arrived and could
not detect any vital signs, they summoned thecounty coroner, who pronouncedthevictim dead at thescene.

CAUSE OF DEATH

The medical examiner listed the cause of death as skull fracture.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1. 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 (horizontal
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." Inthisincident, therewasno fall protection equipment present on theroof; however, ontheday
of the NIOSH investigation, the employer purchased afall protection system that was demonstrated by a
fall-protection equi pment manufacturer representative at thesite.

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

Discussion: The development, implementation, and enforcement of a comprehensive safety program
should identify, and reduce or eliminate worker exposures to hazardous situations. The safety program
shouldinclude, but not belimitedto, employingworkday hazard assessmentsto enabletherecognitionand
avoidance of fall hazards; and providing, and enforcing, the use of appropriate safety equipment such as
safety nets, or safety beltsand lanyards.

Recommendation #3: 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
persont 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 #4: Employer sshould encourageworkersto actively participatein wor kplace safety.

Discussion: Employersshouldencourageal | workersto actively participateinworkpl ace safety and should
ensure that all workers understand the role they play in the prevention of occupational injury. In this
instance, thevictim waswalking backward on aroof 16 feet above ground without any guarding or saf ety
equipment. Workersand co-workersshould ook out for their personal saf ety and the saf 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.

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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REFERENCES

29 CFR 1926.501 (b) (1) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.
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FACE 95-15: Shipping Department EmployeeDiesAfter Falling Into Floor Opening on Conveyor
Line--Virginia

SUMMARY

OnJuly 12,1995, a37-year-old maleloader/unl oader (thevictim) wasfatally injured when hefell through
afloor opening of a conveyor line at a furniture manufacturing company warehouse. The victim was
transferring cardboard cartons containing furniture from one conveyor lineto another prior to their being
loweredthrough afloor opening fromthethirdtothesecondfloor of thewarehouse. Thevictimhad already
removed a furniture carton from the incoming conveyor line, and was attempting to position it on the
adjacentline. A co-worker working nearby heardthevictimcall out, and turned to seehisfeet disappearing
over theedgeof thefloor opening. Thevictimfell 11 feet 6inchestotheconcretefloor below. A co-worker
contacted the local emergency medical service (EMS), which responded in approximately 5 minutes,
transporting the victim to a nearby hospital. Later that day, he was transferred to a trauma center in a
neighboring state, wherehediedthefollowingday. NIOSH investigatorsconcluded that, to prevent similar
occurrences, employers should:

» ensurethat floor openings are guarded by standard railings or covers
» establish safework areasto ensure that work activities take place away from floor openings

* ensurethat warning devicesincorporating bilingual and/or symbolic signage where appropri-
ate are displayed in work areaswith floor openings

» congder installingsensingdevicesat approachestofloor openingswhichwill activateautomatic
shutdown of conveyor lines when workers enter danger zones

» ensurethatworkerswhoarepart of abilingual workforcecomprehendinstructionsin safework
proceduresfor thetasksto which they areassigned by designating experienced personnel who
sharethe worker’s native language to act asinterpreters and trainers.

INTRODUCTION

OnJduly 13,1995, a37-year-old maleloader/unl oader (thevictim) died frominjuriessustained theprevious
day when he fell through a floor opening of a furniture warehouse conveyor line. On August 3, 1995,
officialsof theVirginiaOccupational Safety and Health Administration (VAOSHA) notifiedtheDivision
of Safety Research (DSR) of the incident and requested technical assistance. On September 12, 1995, a
safety engineer and astatistician from DSR reviewed theincident withtheVAOSHA complianceofficer.
The corporate safety director, plant manager, and the co-worker who witnessed the incident were
interviewed during thesiteinvestigation conducted thefollowing day. Theincident sitewasexamined and
photographs and measurements were taken.

The employer, a furniture manufacturing firm in business at this location since the early 1900s, now
employsapproximately 8,000workersat 40facilitiesin 14 states. Therewere440 employeesat thelocation
where the incident occurred. The warehouse and conveyor system had been in operation since the early
1970s. The victim had been employed at the warehouse for 2 weeks and had received on-the-job training
inthetask being performed at thetime of theincident. The corporate safety director isresponsiblefor the
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safety programat thesiteof theincident and overseestheactivitiesof thefull-timesafety directorsemployed
at each of the company’s other facilities. Safety performance is considered in evaluating the overall
performance of plant managers. The company instituted an English-Spanish hazard communication
program approximately 1 year prior to the incident, and offers English classes for its Spanish-speaking
workers. Safety topicsareincorporated into monthly meetingsfor supervisory staff, who are expected to
communicatesafety informationtoworkers. Thecompany hasitsown saf ety inspection programinwhich
finesarelevied against facilitieswhere violations of OSHA standardsarefound. At the end of each year,
the money assessed in finesisawarded to the three plantswith the fewest violations and lowest workers
compensation costs. Thecorporatesaf ety director reported that therehad been approximately four fatalities
company-wide during his 30 years of employment there, and that none had been associated with the task
being performed by the victim.

INVESTIGATION

OnJduly 12, 1995, workers at the warehouse began work onthe 7 am. to 3:30 p.m. shift. The normal work
week is 321040 hours, depending on the volume of ordersto befilled. Two conveyor linesoperate onthe
third floor of the five-story warehouse (Figure 1), one which moves furniture from an adjacent
manufacturing plant into and throughout the warehouse (the incoming line), and the other which moves
furnitureto thefirst floor for shipment out of the warehouse (the outgoing line). Furnitureisloaded onto
“hangers,” which are chairlike cars suspended from the powered overhead trolley-type conveyor. The
hangers have 3/4-inch plywood covered load platforms, 30" by 31", bolted to the metal frames. The
platformsareabout 1 foot abovethefloor and 7 feet below the conveyor trolleys. Thebacksof thehangers
are covered by another sheet of 3/4-inch plywood extending up from the platform about 50 inches. The
hangers are spaced approximately 6 feet apart, and travel approximately 42 feet per minute.

Theincident occurred at atransfer location where furniture is transferred from the incoming line to the
outgoing line before the outgoing line dropsthrough afloor opening to the second floor. The outside edge
of the 26 foot 7 inch by 6 foot 6 inch floor opening (the east side) waslocated 20 inches from the outside
wall. A ledge (4 1/4 incheswide and 2 5/8 inches high) waslocated 1 foot from the opening, and extended
thefull width of the south side of the opening (Figure 2). A shutoff switch for theincoming conveyor was
located about 12 feet from the southwest corner of the floor opening. The outgoing conveyor’s shutoff
switch was located on the outside building wall 5 feet 2 inches across from the conveyor line and 3 feet
6 inches up the line from the edge of the floor opening.

Thevictim'’ sdutiescons sted of removing furniturecartonsfrom hangersof theincoming conveyor line, diding
them acrossthe floor to the adjacent conveyor line, and placing them on hangers on the outgoing linelocated
approximately 8 1/2 feet away. Thevictim had received on-the-job instruction in histask fromthe*“lead man,”
whose duties consisted of monitoring the activities of the loader/unloaders and using an electronic bar code
scanner torecordinformati onabout theoutgoi ng shipments. Thelead man stated that hehad cautioned thevictim
severd timesduring themorning of theincident about working too closeto thefloor opening. Hea so reported
that he had advised him to let cartons proceed if he was having any difficulty handling them.

The employer stated that this particular floor opening, one of 13 throughout the facility, was the only
opening located near awork area. Fewer furniture cartonsthan usual were moving through at the time of
theincident. Somepiecesof furniture, suchasthe 135-pound dresser thevictimwashandling, were packed
in cardboard cartonsthat were partially open on one end, leaving the furniture legs or base exposed. The
dresser the victim was|oading was approximately 20 inches by 30inchesby 49 inches. The surface of the
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concretefloor wasvery smooth, allowingworkersto easily slidethecardboard furniture cartonsacrossthe
floor from oneconveyor totheother. Thel oader/unloadersworeathl etic shoesor other rubber-sol ed shoes
toassuresafefooting. They alsoworerubber-faced glovesprovided by theempl oyer to protect their hands
and to provide a secure grip on furniture cartons.

Around 1:15p.m., thetimeof theincident, therewerefour workersinthevicinity: thevictim, thelead man,
and two other loader/unloaders who were working farther up the conveyor line. The lead man was
removing a carton from the incoming conveyor line with his back to the victim, and the victim was
positioned between the outgoing conveyor and thewall, attempting to placeacarton onahanger. Thelead
man stated that, before he turned away, he noticed the victim waswal king backward attempting to adjust
the carton more squarely onthehanger. Heheard thevictim call out, and turned back and saw thevictim’'s
feet disappear ashetripped over thewater ledge acrossthefloor opening. Thevictimfell 11 feet 6inches,
striking his head on the concrete floor below. A co-worker notified the EMS, which responded in
approximately 5minutes. Thevictimwastransported to ahospital inanearby town, transferredtoatrauma
center in the neighboring state, and died the following day without regaining consciousness.

CAUSE OF DEATH
The cause of death was determined to be head and chest injuries.
RECOMMENDATIONS

Recommendation #1: Employers should ensure that floor openings are guarded by standard railings
or covers.

Discussion: Atthetimeof theincident, thefl oor openingwaspartiadly guarded by sandardrailings(i.e., 42-inch
hightoprail, midrail, and toeboard). Onerailing extended along thefull 26 foot 7 inch length of thewest edge
of the floor opening. Another extended acrossthe 6 1/2-foot width of the north end of the floor opening and
continuedtothebuildingwall. Atthesouth end of theopening, thestandardrailing extended fromthesouthwest
corner of thefloor opening 20inchestothebuildingwall. Sincetheincident, theemployer hasextended thewest
26foot 7inchstandardrailinganadditional 8feet beyondthesouthwest corner of thefl oor opening, andhasadded
astandardrailingthefull length of the east edge of the opening. At thetimeof theincident, the south edgeof the
floor opening providing conveyor accesswas not guarded. The employer has since covered the opening with
an 800-pound-capacity cargo net which extends about 10 feet from the south edge (Figure 2). Thismethod of
covering offers fal protection yet sill alows the conveyor to descend unimpeded through the opening. In
responseto reportsthat workerscommonly sat on standard railingsduring break periods, theemployer hasaso
covered the north end with asecond net secured to thetop rail.

Recommendation #2: Employers should establish safe work areasto ensure that work activities take
place away from floor openings.

Discussion: The conveyor lines ran parallel to each other beginning at the edge of the floor opening and
continuingfor 30feet until theincoming conveyor lineturnedwest. Atthetimeof theincident, workersmanually
transferred furniturefrom theincoming to theoutgoing linewithinthiswork area. Apparently thevictim, while
positioningthecartononthehanger, moved progressively closer tothefloor opening, ultimately falingbackward
over thewater ledge. After theincident, theemployer extended the standardrailing 8 feet beyond thethreshold
of the opening, effectively moving the available work areaaway from the opening.
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Recommendation #3: Employers should ensure that warning devicesincor porating bilingual and/or
symbolic signage where appropriate are displayed in work areaswith floor openings.

Discussion: There were no warning lines or signsin the vicinity of the floor opening at the time of the
incident. Sincetheincident, theempl oyer hasmarked adanger zoneby painting prominent diagonal yellow
warning linesonthefloor inthe 8 foot long by 6 1/2 foot wide areain front of thefloor opening. Warning
signsin Englishand Spanish havebeen affixed tothenew 8-foot section of standardrailinga ongtheinside
length of theopening. Theempl oyer hasno educational prerequisitesfor prospectiveemployees, thusthere
IS no guarantee that employees, Spanish speaking or otherwise, can read the signs in either language.
Additiona signs using symbols rather than text would illustrate the hazards associated with the floor
opening to al workersregardless of their literacy or language skills.

Recommendation #4: Employers should consider locating automatic conveyor shutdown devices at
approachesto floor openings near areas where material is manually transferred between conveyors.

Discussion: The victim had about 40 seconds to transfer a piece of furniture from one line to the other. The
availablework areawas about 30 feet, and the conveyorstravel a arate of about 42 feet per minute. If in that
amount of timethefurniturewasnot securely positioned onthe hanger, unwritten company policy dictated that
theworker should alow thefurnitureto continue onthelinewithout regard for itssecurity. During thetransfer
of materid from onelineto the other, the victim’ s safety depended upon his ability to remain cognizant of his
location relativeto thefloor opening whilewalking backward withthe conveyor lineand adjusting theposition
of thefurniture on the hanger. A pressure sensitive mat such asthose used to activate automatic doors, placed
before the approach to the floor opening, could be used to automaticaly shut down the conveyor, thereby
stopping worker movement toward the opening without relying on the worker’ s sense of location.

Recommendation #5: Employers should ensure that workers who are part of a bilingual workforce
comprehendinstructionsin safework proceduresfor thetaskstowhich they areassigned by designating
experienced personnel who share the worker’s native language to act asinterpretersand trainers.

Discussion: Thelead man assigned to explain the victim’ stask to him did not speak Spanish, nor did any
of the other workersin the area. It is not known to what extent the victim understood English; however,
itwasnot hisnativelanguage. To safely perform thetask assigned to him, the victim needed to understand
theimportanceof avoiding thefloor opening, aswell astheareaavail ableto safely accomplishthetransfer
of furniture from one conveyor line to the other. The lead man explained the task to him in English, but
because of the language difference, had difficulty evauating the victim’'s understanding of the work
instructions. Thelead manindicated that heand thevictim had very little conversation during themorning
prior to theincident; however, he had told the victim that if he had difficulty placing a piece of furniture
on ahanger heshould alow the unstabilized furnitureto proceed instead of risking getting too closetothe
floor opening. Since there were no warning signs or symbolsin the work area, the lead man could only
demonstratethework task and signal for thevictimto moveaway fromtheopening if heapproachedittoo
closely. A significant portion of the workforce at this location was Hispanic, and the employer had
implemented a bilingual hazard communication program; however, bilingual on-the-job, task-specific
training was not necessarily provided. It isdifficult to evaluate worker comprehension of training when
both trainer and worker share acommon language, and more so when thereisalanguage barrier, as may
have been the case in this incident. Employers could ensure that workers comprehend training and
instructionsby designating experienced workersto act asinterpreters, trainers, and saf ety representatives.
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FACE 95-18: Roofer Fallsto Death From Roof--South Carolina
SUMMARY

A 36-year-old maleroofer (thevictim) died after falling 23 feet from aroof to the ground below, striking
his head on aflatbed trailer. The victim, a company co-owner, and a laborer were re-roofing a private
residence. Themen had stripped the old shinglesfrom the lower roof section andinstalled theroofing felt
andtwoparallel linesof 2-inchby 4-inchtoeboardsa ong most of thelength of theroof. Thementhen began
tocarry thebundlesof shinglestothepeak of theroof. Thevictim climbed theroof tothetoplineof toeboard
and walked the toeboard toward the end of the roof away from the upper roof. Asthe victim approached
the end of the toeboard line, a 6-foot section of the toeboard broke off, causing the victim to tumble and
fall off theroof. Thevictimfell totheground, striking hishead ontheflatbedtrailer. Themen climbed down
the ladder to assist the victim, but due to the severity of hisinjuries, no first aid was administered. The
emergency medica service (EMS) was summoned from the residence and responded within 10 minutes,
along with the police and coroner. The coroner pronounced the victim dead at the scene. NIOSH
investigators concluded that, to prevent similar occurrences, employers should:

» provide adequatefall protection to employeesthat are exposed to fall hazards
* develop, implement, and enforce a comprehensive written safety program.
INTRODUCTION

On August 3, 1995, a36-year-old maeroofer (thevictim) died after falling 23 feet from aroof to the ground,
striking hishead on aflatbed trailer. On September 1, 1995, officias of the South Carolina Safety and Hedlth
Adminigtration (SCOSHA) natified the Division of Safety Research (DSR) of this fatdity, and requested
technical ass stance. On September 11, 1995, aD SR saf ety specidist conducted aninvestigation of theincident.
Theincident wasreviewed with theemployer, thecoroner, and the SCOSHA complianceofficer. Photographs
of theincident steimmediately following the incident were reviewed and the coroner’ sreport was obtained.

Theemployer wasaroofing contractor that had beenin operationfor 11 yearsand employed the 2 owners
(includingthevictim) and aroofer onanas-needed basis. Thecompany had nowritten safety policy, safety
program, safety procedures, or training. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

The company had been contracted to re-roof a private residence. A crew consisting of the 2 co-owners
(including the victim) and a laborer that worked on an as-needed basis were performing the work. The
portion of the roof on which the crew was working was 20-feet long and 35 1/2-feet high, with gabled-
ended eaves approximately 12 1/2-feet above the ground. The roof had a12:12 pitch. The men accessed
thework area by means of a20-foot-long step ladder. A flatbed trailer had been placed at the front sde of the
house to catch and haul the old shingles.

Themen had been at the Sitefor 2 days and had removed the old shingleson thefront side of theroof, applied

theroofing felt, and had installed two rows of 2-inch by 4-inch toeboards a ong the 20-foot length of the roof.
Thefirstlineof toeboardwasinstalled 5 1/2-feet upfromtheroof eave. Thesecondlineof toeboard wasinstal led
6 1/2-feet abovethefirst.
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Onthemorning of theincident, thethree men were carrying the bundl es of shinglesto the peak of theroof.
Thevictim carried abundle of shingles up the ladder on his shoulder and climbed the roof to thetop line
of toeboard. He then walked out along the toeboard away from the upper roof. Asthe victim approached
theend of thetoeboard, a6-foot-1ong section of thetoeboard brokeoff, causingthevictimtolosehisbaance
andfall off theroof. Thevictimfell totheground, striking hishead ontheflatbed trailer. Themen climbed
down the ladder to assist the victim, but due to the severity of the victim's injuries, no first aid was
administered. The emergency medical service (EMS) was summoned from the residence and responded
within 10 minutes, along with the police department and the coroner. The victim was pronounced dead at
the scene by the coroner.

CAUSE OF DEATH
The coroner listed the cause of death as massive head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould provideadequatefall protection to employeesthat areexposed
tofall hazards.

Discussion: 29 CFR 1926.501 (b) (1) statesthat " each employeeon awal king/working surface (horizontal
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.” Inthisincident personal fall arrest systemswerenot availableand noformof fall protectionwas
used.

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

Discussion: The development, implementation, and enforcement of a comprehensive safety program
should identify, and reduce or eliminate, worker exposures to hazardous situations. The safety program
shouldinclude, but not belimitedto, employingworksitehazard assessmentsto enabletherecognitionand
avoidance of fall hazards; and providing, and enforcing, the use of appropriate saf ety equipment such as
safety beltsand lanyards, or safety nets.

REFERENCES

29 CFR 1926.501 (b) (1) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.
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FACE 95-19: Sheet M etal MechanicDiesAfter Falling 25 Feet Through Roofing I nsulation--South
Carolina

SUMMARY

A 41-year-old male sheet metal mechanic (the victim) died after stepping backward and falling 25 feet
through aroof opening covered only with fiberglassinsulation. The victim was amember of afive-man
crew that was replacing the old metal roofing panels and insulation on a church roof. The crew would
remove three 3-foot by 6-foot metal panels and the underlying insulation, then lay down new insulation
andinstall anew 2-foot by 16-foot panel. Theroofer would pull each panel back asthemechanicsremoved
the screws anchoring the panelsto the roof. On the second day at the site, the victim had just removed the
final two screws on his side of a panel when he stood up and stepped backward. The victim stepped on
exposed insulation, lost hisbalance, and fell between the roof joiststo the hardwood church floor below.
Theforeman went tothe parsonagetotell thepreacher to call theemergency medical service(EMS), while
theother crew memberswent toaid thevictim. Thevictimwasfound unconscious, but breathing. TheEM S
arrived within 10 minutesand transported thevictim to the hospital where hewas pronounced dead 1 hour
later. NIOSH investigators concluded that, to prevent similar incidents, employers should:

» performahazard evaluation at each worksite before any work isinitiated

» ensurethat fall-protection equipment is provided and utilized by employees whenever work is
performed from an elevation where the potential for afall exists

» train employeesin therecognition of hazards, and methodsto control such hazards, including
the use of appropriate safety equipment.

INTRODUCTION

On July 20, 1995, a41-year-old male sheet metal mechanic (thevictim) died after falling 23 feet through
roofing insulation and landing on a hardwood floor. On August 22, 1995, officials of the South Carolina
Safety and Health Administration (SCOSHA) notified the Division of Safety Research (DSR) of this
fatality, and requested technical assistance. On September 20, 1995, aD SR saf ety specialist conducted an
investigation of the incident. The incident was reviewed with the employer, the SCOSHA compliance
officer, and the county coroner. Photographsof theincident sitetakenimmediately after theincident were
viewed during the investigation.

Theemployer inthisincident wasaroofing contractor that had beeninoperationfor 22 yearsandemployed
12workers. Theemployer had awritten safety policy and safety program. General written safety ruleswere
reviewed with all employeesupon hire. Training was accomplished on thejob. Tailgate safety meetings
were conducted by the job foreman when necessary. Safety meetingswere held prior to the start of each
job to discussthe safety hazards associated with that job. The victim had worked for the employer for 12
years and had 15 years prior experience. Thiswas the first fatality experienced by the employer.

INVESTIGATION

Theemployer had been contracted to replacethefiberglassinsul ation and corrugated metal roofing onan
80-foot-wide by 140-foot-long church roof with a1:12 pitch. A five-man crew (general superintendent,
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foreman, roofer, and 2 sheet metal mechanics) was sent to the site to compl ete the task. The men wereto
remove a 36-inch width of metal roofing and insulation at atime and replace them with new panels and
insulation. Thisrequired removing three, 3-foot-wide by 6-foot-long panels and replacing them with the
new 20-inch-wide by 16-foot-long panels.

To removethe panels, the roofer would hold the end of the old panels up and pull them back as the sheet
metal mechanics removed the screws that attached the panels to the roof joists. Because the men were
installing panels smaller in width than those being replaced, open space with exposed insulation existed
around the work area.

At 3:00 p.m. on the second day at the site, work had progressed to a point where the men had completed
work on an areameasuring approximately 25 feet by 115 feet. Asthevictim finished removing the screws
holding the next piece of old roofing, he stood up and stepped backward into an opening approximately
3feet by 6feet that wascovered only withfiberglassinsulation, andfell 23feettothehardwoodfloor inside
the church, striking hishead. Theforeman went to the church parsonageto havethe preacher summonthe
emergency medical service (EMS) while the rest of the crew assisted the victim. The victim was found
unconscious but breathing. He was transported to the hospital by the EM S, where he died 1 hour |ater.

CAUSE OF DEATH
The attending physician listed the cause of death as skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould performahazardevaluation at each worksitebeforeanywork
isinitiated.

Discussion: Theemployer should identify all potential hazardsat aworksite. Job hazard analysisconsists
of analyzing the sequential steps in routine operations to identify potential hazards, and attempting to
develop procedures or other control measures which effectively eliminate or reduce the hazards. Each
specificjobinvolveshazards particul ar to that job or working environment. Therefore, employersshould
conduct ajobsitesurvey, identify al hazards, and implement appropriate control measuresprior tostarting
ajob. A jobsiteand/or hazard analysis survey in thisinstance would have determined that therewould be
exposed roof openings and aneed for sometype of fall protection. Both job hazard analysis and pre-job
survey techniquescan beeffectively usedtotrain workersin hazard identification and appropriate control
measures.

Recommendation #2: Employersneed to ensurethat fall-protection equipmentisprovided and utilized
whenever work is performed from an elevation wherethe potential for a fall exists.

Discussion: Theuseof a"traditiona” safety belt/lanyard combination, asrequired by 29 CFR 1926.104(d),
issometimesnot practical during roofing operations, particularly whereworker mobility isrequired. Use
of aretracting lanyard equipped with alocking device and attached to alifeline, can provide sufficient
mobility insomecases. Alternativeformsof worker protection, such assaf ety nets(asspecifiedin 29 CFR
1926.105) or a catch platform, could also be considered.
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Recommendation #3: Employersshouldtrain employeesin therecognition of hazards, and methodsto
control such hazards, including the use of appropriate safety equipment.

Discussion: Employersarerequired by 29 CFR 1926.21 (b)(2) toinstruct each employeeintherecognition
and avoidance of unsafe conditions, and to control or eliminate any hazards or other exposuresto illness
orinjury. Employersneedto providetrai ning that ensuresthat empl oyeesunderstand existing hazardsand
how to properly use personal protective equipment to protect themselves.

REFERENCES

29 CFR 1926.104 (d) Codeof Federal Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register

29 CFR 1926.105 Code of Federa Regulations, Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register

29 CFR 1926.21 (b)(2) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.
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FACE 96-01: Sign Installer Dies After Falling 12 Feet From A Canopy--Tennessee
SUMMARY

A 22-year-oldmalesigninstaller (thevictim) died after fallingfromacanopy | ocated aboveal oading dock,
and striking hishead on the bed of atruck crane. Thevictim and aco-worker had been assigned to remove
four wooden signsabove aloading dock at afood distribution warehouse. Thetwo workers had removed
three signs and were in the process of removing the fourth sign when the incident occurred. While
attempting to removethefourth sign, the victim was standing on acanopy which was about 15 feet above
the ground and was not using any personal protective equipment (Note: a safety belt and lanyard were
availableinthetruck crane). The co-worker positioned thetruck crane beneath the canopy wherethesign
was |ocated and extended the boom above the sign. The victim attached the crane'sload line around one
of themetal bracketswhich securedthesigntothebuilding. Hethenremovedfivelag screwswhich secured
thesigntothebuilding. Asheremoved thefifth screw thesign swungfree. At that timethelag screw which
attached the metal bracket to the wooden sign frame pulled out of thewood. The sign dropped and struck
adiagonal canopy pipe support. The sign then slid down the support and struck the victim, knocking him
off the canopy. The victim fell about 12 feet and struck his head on the corner of the truck bed. The co-
worker, who witnessed the event, ran to aid the victim. He found the victim unresponsive and bleeding
profusely. The co-worker then ran inside the warehouse and contacted the warehouse manager, who
returned to theincident scenewith the co-worker and performed cardiopulmonary resuscitation (CPR) on
thevictim. Intheinterim, apasserby in avehicle equipped with acellular telephone saw theincident and
called 911. An emergency rescue squad arrived in lessthan 10 minutes, continued CPR, and transported
thevictimtothelocal hospital. Thevictimwasremoved fromlife support thefollowing day and died from
injuries sustained in the fall. NIOSH investigators concluded that, to prevent ssmilar occurrences,
employersshould:

* prepareahazardanalysisof each activityinvolvingtheinstallation and/or removal of signsand
implement measuresto control these hazards

* review andrevise, where applicable, the existing written safety program

» routinely conduct scheduled and unscheduled workplace safety inspections

* encourage workersto actively participate in workplace safety.
INTRODUCTION

On September 11, 1995, a22-year-old malesign installer (the victim) died frominjurieshereceivedina
12-foot fall from acanopy. On September 13, 1995, officials of the Tennessee Occupational Safety and
Health Administration (TOSHA) notified the Division of Safety Research (DSR) of this fatality, and
requested technical assistance. On October 18, 1995, a DSR safety and occupational health specialist
conducted an investigation of thisincident. The incident was reviewed with the employer and TOSHA
compliance officer assigned to the case. The sheriff’s report and photographs of the incident site and
equipment were obtained during the investigation.

The employer manufactured, installed, and maintained lighted exterior signs. The employer had beenin
business for 30 years and employed 14 workers, six of whom were sign installers. The employer had a
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writtengeneral safety programthat addressed saf ety proceduresfor manufacturingworkers, but no specific
written saf ety proceduresfor field workers, which included signinstallers. Safety meetingswere held on
anirregular basis. Thevictim had worked for theemployer for 5monthsprior to theincident. Thiswasthe
first fatality experienced by the employer.

INVESTIGATION

The employer had been contracted to remove four wooden signs attached to the exterior of afood
distribution warehouse. The signs would eventually be replaced with new lighted signs. The
warehouse was multi-storied, constructed of concrete, and had 14 loading docks. The signs were
located on the exterior of the warehouse above ametal 3-foot wide canopy, which extended over the
loading docksabout 15feet abovegroundlevel. Thesignswere 8 feet wideby 16 feetlong by 2 inches
thick and constructed on 2 inch by 4 inch wood frames with 4 feet by 8 feet plywood panels. Each
sign was estimated to weigh about 250 Ibs. The signs were secured to the warehouse with five 1/4-
inch by 2 1/2-inch-long lag screwsand metal "L" shaped brackets. The screwswere screwed through
the "L"-shaped metal brackets into the sign's wooden frame and into the warehouse's concrete
exterior.

Ontheday of theincident, the victim and aco-worker arrived at work and wereinstructed to proceed
to afood distribution warehouse to remove four wooden signs and bring the signs back to the shop.
The two workers arrived at the jobsite about 8:30 am., and commenced work. They removed two
signswithout incident. In removing thethird sign, the sign reportedly broke into pieces, dueto wood
deterioration, whileit was being lowered to the ground viathe truck crane. In attempting to remove
thefourth sign, thevictim positioned himself onacanopy (Figure) aboveloading dock number 13and
did not useany personal protective equipment. The canopy was 3 feet wide, 2to 3feet below thesign,
and about 15 feet above ground level. The co-worker moved the truck craneinto position below the
sign, extended the boom tip above the sign, and lowered the boom cable down to the top of the sign.
Thevictim secured the boom cable around acorner metal AL @ bracket on the sign and the co-worker
took up the slack intheboom cable. Thevictim thenremoved thefivelag screws. Whenthelast screw
was removed, the sign swung free of the building. The weight and deteriorated condition of the
wooden frame caused the screw to pull out of the wooden sign frame, allowing the sign to drop. As
it dropped, the sign struck ametal pipe canopy support which was at a45-degree angleto the canopy
and warehousewall. The signthen slid down the support and outward toward the victim, striking him
and knocking him off the canopy. The victim fell about 12 feet and struck his head on the corner of
the truck bed. The co-worker, who witnessed the event, ran to aid the victim. He found the victim
unresponsive and bleeding profusely. The co-worker then raninsidethewarehouse and contacted the
warehouse manager, who returned to the incident scene with the co-worker and performed cardiop-
ulmonary resuscitation on the victim. In theinterim, a passerby in avehicle equipped with acellular
telephonesaw theincident and called 911. Anemergency rescue squad arrivedinlessthan 10 minutes,
continued CPR, and transported the victim to the local hospital. The victim was removed from life
support the following day and died from injuries sustained in the fall.

CAUSE OF DEATH

The official cause of death was listed as severe brain stem trauma.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should conduct job hazard analysis of each activity involving the
installation and/or removal of signsand implement measuresto control these hazards.

Discussion: Assigninstallation and/or removal tasksvary widely fromlocationtolocation, ajob-hazards
analysisand subsequent implementation of control measuresshould be performed prior tothecommence-
ment of any work task. A proper hazard analysisinvolvesthree distinct steps: (1) outlining each step of a
task or activity, (2) identifyingall potential hazardsassociated with each step, and (3) devel oping measures
for controlling each hazard. If ahazard analysishad been performed, theempl oyer may haveidentifiedthe
dangersassociated with working from an elevated work surface and thedeteriorated condition of thesign,
and could have subsequently taken measures to prevent thisincident (e.g., ensure the use of safety belts
and lanyards by employees who work from elevated work surfaces).

Recommendation #2: Employersshouldreviewandrevise, whereapplicable, theexistingwritten safety
program.

Discussion: Although the employer had a written safety program, the program did not address safety
proceduresregarding work performed by field personnel, which included sign installers. Theimplemen-
tation and enforcement of awritten comprehensivesafety program should reduce and/or eliminateworker
exposuresto hazardoussituations. Thesafety program shoul dinclude, but not belimitedto, therecognition
and avoidance of fall hazards, and the use of appropriate safety equipment such as safety belts and
harnesses. Note: A safety belt and harnesswasavailable onthetruck crane, but wasnot used by thevictim,
possibly due to the unrecognized hazard of falling or being knocked off the canopy. Also, the employer
is working with TOSHA to design and implement a comprehensive written safety program that
encompasses all employees.

Recommendation #3: 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 jobsitesarefree 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 #4: Employersshould encourageworkersto actively participatein wor kplace safety.

Discussion: Employersshouldencourageall workersto actively participateinworkplacesaf ety and ensure
that all workersunderstand therolethey play inthe prevention of occupational injury. Inthisinstance, the
victim was working from an elevated work surface without the use of personal protective equipment.
Workersand co-workersshould look out for oneanother's safety and remind each other of the proper way
to performtheir tasks. Employersmust instruct workersof their responsibility to participatein making the
workplace safer. Increased worker participation will aid in 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
mesasures to eliminate them.
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FACE 96-05: Electrician Dies Following a 60-foot Fall Through a Roof--Virginia
SUMMARY

A 21-year-old maleel ectrician (thevictim) died of injuriesreceived after falling 60 feet througharoof. The
victim and his apprentice co-worker were dispatched to alocomotive repair building to repair electrical
equipment located on the roof of the building. The two workers arrived at the jobsite about 1 p.m. and
proceeded totheroof of thelocomotiverepair building. Onceontheroof, thevictim reportedly told theco-
worker tofollow in hisfoot stepssincetherewerenumerous, barely distinguishabl efiberglassroof panels
located on theroof top. Thevictimwalked down thedlightly pitched roof to the ventilator whereelectrical
work was to be performed. The victim then walked around to the opposite side of the ventilator and
unintentionally stepped on acorrugated fiberglassroof panel. Theroof panel broke, causing thevictimto
fall throughtheroof and striketheconcretefloor, 60feet bel ow. Two other employees, whowereinstalling
lighting fixturesinside the building, saw the victim fall through the air and strike the concrete floor. One
worker rushed to the victim’'s aid and checked for vital signs while the other worker called 911 for
assistance. Cardiopulmonary resuscitation was performed by the worker until paramedics arrived. A
medical evacuation helicopter arrived about 15 minutes after being called and transported the critically
injured victimto alocal hospital. Thevictim was pronounced brain dead about 43 hours after theincident
occurred. NIOSH investigators concluded that, to prevent ssimilar occurrences, employers should:

» evaluatetheir currentsafety programandincor poratespecifictraining proceduresemphasizing
theimportanceof recognizingandavoiding hazardsin theworkplace. Theseproceduresshould
include, but not belimited to, conducting hazard evaluationsbeforeinitiating work at ajobsite
and implementing appropriate controls

» ownersof buildingsshould evaluateandidentify areasthat may be hazardousto any personnel,
including contractors, and prohibit accesstotheseareas, or eliminatethehazardprior toaccess.

INTRODUCTION

On October 25, 1995, a 21-year-old mae dectrician (the victim) died after falling 60 feet through aroof. On
October 30, 1995, officialsof theVirginiaOccupationa Safety and Health Administration (V OSH) notified the
Divison of Safety Research (DSR) of thisfatality and requested technica assistance. On December 14, 1995,
asafety specidist from DSRinvestigated theincident and reviewed thecircumstanceswiththecompany owner,
amanager a thelocomotiverepair building, andtheV OSH complianceofficer assignedtothecase. Photographs
of theincident Site were obtained and the medica examinersreport wasreviewed.

The employer in thisincident was an electrical contractor that had been in operation for 22 1/2 yearsand
employed 12 workers, 4 of whom were electricians. The employer had awritten general safety program
and on-job-training was provided to all employees. Electricianswere responsible for the enforcement of
the safety program and they al so conducted tail-gate saf ety meetings. Thevictimworked for the company
for 5 yearsand 2 months prior to the incident. Thiswas the first fatality the company had experienced.

INVESTIGATION

One of the employer's current contracts wasto perform various electrical installation and repair services
at alocomotive repair building. The contract had been ongoing for several years. The locomotive repair
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building was about 700-feet long by 170-feet wide by 80-feet high and was constructed in 1969. The
roofing materials consisted mainly of corrugated metal panels with corrugated fiberglass panels inter-
spersedintotheroof atirregularintervals. M etal panel shavestructural integrity to support weight, whereas
fiberglasspanel sdo not. The corrugated fiberglassroof panelscomprised at |east 10 percent of all theroof
panels and were faded/bleached from exposure to the weather thus looked similar to the metal panels.
Additionally, 24 ventilators equipped with electric motors were located on theroof in asingleline at the
north end of the building.

Ontheday of theincident, thevictimand hisapprenticeco-worker wereassigned ajob at adifferentlocation
fromwheretheincident occurred. Early inthe afternoon the victim and co-worker were dispatched to the
locomoativerepair building to repair damagesto an el ectric motor and wiring at one of theventilators. The
motor and wiring had been damaged in afire the previousweek. The two workersarrived at the building
about 1 p.m. and climbed afixed ladder on the outside of the building to the roof top. Once on the roof,
the victim reportedly told the co-worker to follow in hisfootsteps, since there were numerousfiberglass
roof panelsall over theroof top. Thetwo workers proceeded down theroof (pitch about 4:12) toward the
damaged ventilator motor. Onceat theventilator thevictim proceeded to the oppositeside of theventilator
while the co-worker remained stationary. Asthe victim stepped around the ventilator and out of sight of
the co-worker, he unintentionally stepped on a corrugated fiberglassroof panel. The panel broke and the
victim fell through the roof to aconcrete floor, 60 feet below. Two other company employees, who were
installinglighting fixturesinsidethebuilding, saw thevictimfall throughtheair and striketheconcretefloor.
One worker rushed to the victim’ s aid and checked for vital signswhile the other worker called 911 for
assistance. Cardiopulmonary resuscitation was performed by oneworker until paramedics arrived about
10 minutes after being called. A medical evacuation helicopter was summoned and arrived about 15
minutes|ater and transported the critically injured victim to alocal hospital. The victim was pronounced
brain dead about 43 hours after the incident occurred.

CAUSE OF DEATH
The medical examiner'sreport listed the cause of death as blunt-force head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation#1: Employersshouldevaluatetheir current safety programandincor poratespecific
training proceduresemphasi zingtheimportanceof recognizingandavoiding hazar dsin theworkplace.
Theseproceduresshouldinclude, but not belimitedto, conducting hazard evaluationsbeforeinitiating
work at ajobsite, and implementing appropriate controls.

Discussion: The existence of asafety program isonly thefirst step in obtaining aviable safety record. In
additiontoenforcement, saf ety programsshoul d beeval uated and trai ning proceduresincorporated which
emphasi ze the importance of recognizing and avoiding hazards in the workplace, following established
safework procedures, and wearing appropriate personal protective equipment. Before starting any work
at ajobsite, theemployer or employer'srepresentativeshouldidentify, by observationand by collaboration
withthejobsiteowner, any potential or existing hazards. These hazardsshould bereviewed with thework
crew, and methodsto control the hazards and how to perform thework safely should be discussed. Inthis
instance, the numerous irregularly spaced weathered corrugated-fiberglass roof panels could have been
identified asapotentia hazard because of their minimum load rating, proximity to the working area, and
thevisual similarity tothecorrugated metal roof panels. Thehazard of thecorrugated fiberglassroof panels,
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although recognized by the victim, was not dealt with in an effective manner. Workers could have been
instructed not to access the roof area until arrangements for safe access could be provided. Since the
ventilators were all located in a single line across one end of the building, a walkway could have been
constructed over the panel sup to and around the ventilatorsfor maintenanceand repair. Alternatively, the
corrugated fiberglass roof panels to and around the access area could have been replaced with metal
corrugated panels, thusproviding astablewal king/working surface, or adesignated walkway markedwith
paint and protected by stanchions and handrails could have been installed.

Recommendation #2: Ownersof buildings should evaluate and identify areas (e.g., roofs) that may be
hazardousto any personnel, including contractors, and prohibit accesstotheseareas, or eliminatethe
hazard prior to access.

Discussion: In 1969 metal and fiberglass corrugated roof panel swere used in the construction of the roof
of the locomotive repair building. Additionally, 26 ventilators equipped with electrical motors were
installed on the roof, on one end of the building, to ventilate exhaust fumes from the locomotives. The
fiberglasspanel saccounted for about 10% of al panel sandwereirregularly spaced amongthemeta panels.
Also, thefiberglass panelswere faded, due to weathering, and resembled the metal panelsin appearance.
These conditions should have been evaluated and appropriate action to mitigate the hazards should have
been taken before access to the roof areawas permitted.
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Figure. Roof with Metal and Fiberglass Corrugated Panels and Ventilators
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FACE 96-21: Temporary Employee Falls Through Coliseum Roof--Virginia
SUMMARY

OnJune27,1996, a27-year-oldlaborer (thevictim) wasfatally injured when hefell through anunguarded
roof opening while repairing the rubber roof membrane of a college sports coliseum. Thevictim and his
foremanwererepairingthemembraneafter it had been sliced opento provideaccessto theunderlying roof
structure. The victim had been cleaning the existing membrane while hisforeman, working behind him,
was completing the patch. The victim had progressed to the peak of the arched roof, out of sight of the
foreman, and had disconnected hisfall protection lanyard from the lifelines. For an unknown reason, the
victim stepped on an exposed ceiling tile which gave way, allowing the victim to fall 90 feet to the gym
floor. Workers inside the gym saw the victim fall and hit the floor. One of the workers, an EMT,
immediately went tothevictim and began CPR whileanother worker notified 911. Thecampusemergency
medical squad (EMS) responded within 8 minutes and transported the victim to alocal emergency room,
where he was pronounced dead. NIOSH investigators concluded that, to prevent similar occurrences,
employersshould:

» ensurethatappropriatefall protection equipmentisavailableand correctly used when working
from elevationswherethereisa danger of falling

» congder alternativemethodsof providingfall protection, such asoverheadlifelinetie-off points.
INTRODUCTION

On June 27, 1996, a 27-year-old laborer for aroofing company died of injuries sustained when he fell
through the roof of a sports coliseum. On July 2, 1996, officials of the VirginiaOccupationa Safety and
Health Administration (VAOSHA) notified the Division of Safety Research (DSR) of the incident and
requested technical assistance. On July 30, 1996, a DSR safety engineer and a DSR general engineer
reviewed theincident with the VAOSHA compliance officer. On July 31, 1996, the engineersvisited the
incident site and interviewed the prime contractor's safety director and the roofing contractor's foreman.
Photographs of the incident site were taken.

The prime contractor had beenin businessfor about 40 years, employing 75 to 100 employees depending
on industry demand. The victim's employer was a roofing company which had been sub-contracted to
performroof maintenanceandrepair rel ated tothestructural modification of theexisting coliseumstructure.
Roof repair work onthisjobsiterequired acrew of two, aforemanand alaborer. Theforemanhad 11 years
experience in theroofing trades. The victim, atemporary employee, had started work the day before the
incident. Sitesafety wascontrolled by thegeneral contractor who employed afull-timesafety coordinator.
Thegenera contractor had awritten safety policy and written site-specific procedures. These procedures
were comprehensive and included fall protection standards. Weekly safety meetings were conducted on
sitefor al workers on the project.

INVESTIGATION

Theincident occurred on acollege campuswhere aproject was underway to strengthen theroof structure
of anarch-shaped sportscoliseum 262 feet long, 241 feet wide, and 91 feet high. A construction contractor
had been hired by theschool toinstall additional steel purlinstotheroof structure. Asoriginally constructed,
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purlins had been installed on roughly 8-foot centers. The contractor was adding steel purlins between the
existing purlins, essentially reducing the spacing to 4-foot centers. The structure had a "built-up" roof
consisting of ceiling tile roughly 2 inches thick, plywood sheets, asbestos insulation, and a rubber
membrane. To install the additional purlins, it was necessary to open access holes at each arch location
wherethe purlinswereto be secured. Preparatory to this, the rubber membrane was diced from the eaves
of the roof to the peak, and folded back, exposing the built-up roof structure underneath. Just before
lowering apurlin through theroof, the ceiling tilewasremoved. Oncethiswasdone, the purlinwaslifted
by crane, and placed end wiseinto the structure and lowered to either thefloor or bleachers depending on
thelocation. A lifting beam with an air tugger at each end wasthen attached to the crane’ sload line. The
winch linesfrom each air tugger were fed through the roof access holes, and the tuggerswere used to lift
and holdthepurlinwhileit wasclampedin place. Oncethiswasdone, theroof wasreplaced, withthefinal
step being the repair of the rubber membrane by gluing a strip of rubber over the dice. The access holes
were temporarily covered by sheets of plywood and marked by orange paint on the surface of the roof.
Protection was required to be worn by al workers on the roof. All workers on the roof were required to
wear full-body harnesses with shock absorbing lanyardsand rope grabs. Tie-off pointswere provided by
3/8 inch wire ropes, strung lengthwise along the surface of the roof, at 40 and 80 feet from the eaves. A
third ropewas secured around the perimeter of theair-handler ductsmounted at the peak of theroof. Nylon
lifelines, size-matched to the lanyard’ srope grabs, were dropped at various|locations for the workersto
tie off from.

Ontheday of theincident, thevictim and theroofing foreman had spent themorning patching slices. After
lunch, they were preparing to repair another sice. They were working together at the bottom of the slice.
The victim was using aroller and solvent to clean the membrane while the foreman was readying the
membrane patch and beginning to apply theadhesive. Thevictim, wearing fall protection, worked hisway
towards the peak of the roof while the foreman’s work kept him occupied near the bottom of the dlice.
Shortly before 1:30 p.m., the victim had progressed to the peak, between 80 and 90 feet from the eaves,
andwasout of sight of theforeman. Thevictim disconnected hislanyard fromthelifelineand hisharness.
At 1:30 p.m., workersinside the coliseum heard anoise near the ceiling, and observed thevictimfall and
hit the floor. One worker who was atrained EMT immediately went to the victim and began CPR while
another worker contacted 911. The campus EM Sresponded to the scenein 8 minutes and transported the
victim to the local emergency room where he was pronounced dead.

CAUSE OF DEATH
Themedical examiner'sreport established the cause of death ashead traumawith probabl e aortic rupture.
RECOMMENDATIONS

Recommendation #1. Employersshould ensurethat appropriatefall protection equipmentisavailable
and correctly used when working from elevations where thereis danger of falling.

Discussion: Thevictim had been provided with appropriatefall protection equipment, anew harnessand
shock absorbing lanyard with rope grab. Additionally, the prime contractor had provided sufficient life
linestotie off to and the victim had been properly instructed in the use of the equipment. However, once
the victim had made his way to the peak of the roof he disconnected from the life line and removed the
lanyard from his harness. It could not be determined why he did this. The roof was essentidly flat in the
areaof theincident, hewasnot near the edge of theroof, and the openingswere marked. Although he had
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receivedinstructiontheday before, hemay havenot fully comprehended thenecessity tousefall protection
at al timeswhenontheroof. Theproper useof fall protection equipment must be continually emphasi zed.

Recommendation #2: Employersshould consider alternativemethodsof providingfall protection, such
asoverhead lifelinetie-off points.

Discussion: It could not be determined why the victim disconnected hislanyard from thelifeline or why
he disconnected the lanyard from the harness. It is possible that once he reached the peak of the roof, he
did not feel the need for fall protection, since the peak was essentially level so he disconnected from the
lifeline. Also, during discussions with the foreman, it was |learned that it was not unusual for employees
to disconnect fromlifelinesafter reaching thetop of theroof, sincethelifelineswererigged onthesurface
of theroof, and thelanyardsdragging around theworkerswere cumbersomeand madeit difficult towork.
After disconnecting he would have had to carry the lanyard with rope grab attached. To do this, he may
have pulled the lanyard through the straps of the harness, allowing the slack to hang down from hiswaist.
Walking with the lanyard in this manner, would have allowed the rope grab to bang against hisleg. This
may have been enough of an annoyance that he disconnected the lanyard from the harnessand laid it on
theair handler duct. It may bepossibleto alleviatetheannoyanceof dragging lanyardsby suspendingthem
from overhead lifelines.
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FACE 97-08: Carpenter'sHelper Dies After 120-Foot Fall From an Un-protected Floor Edge of
an Atrium--South Carolina

SUMMARY

A 22-year-old male carpenter's helper (the victim) died of injuries he received after crawling from an
unprotected floor edge onto an unsecured piece of plywood and falling 120 feet to theground. At thetime
of the incident, concrete forming work had been completed on 12 floors of a condominium under
construction. Thevictimwas part of acrew removing form materials (plywood, etc.) and wasassigned to
work onthe 10th floor. The victim had been on the 12th floor obtaining asafety harness and was en route
to the 10th floor viaapersonnel hoist when he stopped the hoist and exited at the 11th floor. A co-worker
fromthefloor abovehadyelled downtothevictim, asking himto pluginanextension cord that washanging
from the 12th to the 11th floor. He crawled under ared tape warning line at the floor edge of the atrium
onto apiece of unsecured plywood. The plywood gaveway and thevictimfell 120 feet totheground. The
local emergency medical serviceresponded in lessthan 10 minutes, but the victim was pronounced dead
at the scene. NIOSH investigators concluded that, to prevent similar occurrences, employers should:

* implement 29 CFR 1926.501(b)(1), which requiresthat all walking/working surfaceswith an
unprotectedsideor edgewhichis6feet or moreabovealower level shall beprotectedfromfalling
by the use of guardrail systems, safety net systems, or personal fall arrest systems

» develop and implement a comprehensive written safety program
» addressworker safety issuesin the planning phase of construction projects.
Additionally, prime contractors should:

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

INTRODUCTION

On March 23, 1997, a 22-year-old male carpenter’ s hel per (the victim) died of injuries he received after
falling 120 feet from an unprotected floor edge. On April 14, 1997, officials of the South Carolina
Occupationa Safety and Health Administration (SCOSHA) notified the Division of Safety Research
(DSR) of thisfatality, and requested technical assistance. On June 10, 1997, asafety specialist from DSR
investigated the incident and reviewed the circumstances with the employer and officials of SCOSHA.
Photographs of the incident scene and witness statements were al so reviewed.

The employer in thisincident was a concrete forming company which had been in businessfor 15 years
and had 15 employees. The employer had been contracted to supply the concrete forming work for the
construction of a12-story condominium. The employer did not have awritten safety and health program,
but bi-weekly safety meetings were held by the employer. Also, the owner was the designated safety
officer. The victim had worked for the employer for 9 days. Thisisthe first fatality experienced by the
employer.

293



INVESTIGATION

The employer had been subcontracted to do the concrete forming work for the construction of a 12-story
condominium. At the time of the incident, the employer had been at the construction site for 42 months.
The concrete pillars and floors had been completed and the employer wasin the process of removing the
wooden forms. On Sunday, the day of the incident, two crews were directed to work on different levels
of the condominium. The crew the victim was assigned to was going to remove forming materials
(plywood, 2x4's, 2x6's, etc.) and perform cleanup dutiesonthe 10th floor. Although thecrew wasassigned
to work on the 10th floor, the employees could retrieve safety harnesses from either abox on the ground
or from alocation on the 12th floor.

At about 7:30 am. the employeeswere reporting to their assigned work locations. Thevictimtraveled to
the 12th floor and was observed obtaining asafety harness. He then rode the personnel hoist down to the
11thfloor where heexited. A co-worker located on the 12th floor yelled down to thevictimto pluginthe
extension cord that was hanging from the 12th to the 11th floor. The victim was observed crawling under
ared warning tape that had been placed around the atrium floor edge on the 11th floor. The cracking of
plywood washeard and before thevictim could bea erted to the danger, the plywood and victimfell to the
ground 120 feet below (see Figure). Note: A warning line which consisted of red danger tape and
manilaropetied torebar strung along theatrium floor edgewasbeing used in lieu of a guardrail
system at the time of theincident.

CAUSE OF DEATH
The coroner listed the cause of death as closed head trauma-skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should implement 29 CFR 1926.501 (b)(1), which requiresthat all
walking/working surfaceswith an unprotected side or edgewhich is6 feet or more above alower level
shall beprotected fromfalling by theuseof guardrail systems, safety net systems, or personal fall arrest
systems.

Discussion: A warning linewhich consisted of ared danger tape and manilaropetiedtorebar strung along
theatriumfloor edgewasbeing usedinlieu of aguardrail system at thetimeof theincident. Thewarning
line being used was not adequate in that it had been installed at the floor edge of the atrium. The use of a
guardrail system, safety net system, or personal fall arrest system may have prevented thisincident.

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

Discussion: Employers should develop and implement a comprehensive written safety program which
includes, but isnot limited to, the proper use of fall protection equipment, and the recognition and control
of fal hazards. Development, implementation, and enforcement of a written safety program and the
establishment of standard safety practices will demonstrate to workers the employer's commitment to
safety.
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Recommendation #3: Employers should addressworker safety in the planning phase of construction
projects.

Discussion: Safety concernsshoul d beaddressed andincorporatedinto all construction projectsduringthe
planning phase and throughout the entire project. Such aprocedure would allow for the identification of

potential hazards prior to the initiation of work so that appropriate intervention strategies could be
implemented.

Recommendation #4: Prime contractorsshould utilize contract languagethat requiressubcontractors
to implement a site-specific safety and health program prior to theinitiation of work.

Discussion: Primecontractorsshoul d usecontract languagethat requiresall subcontractorstoidentify how
they intend to implement a site-specific safety and health program prior to the initiation of work.
Subcontractors safety programs should be consistent and compatible with the prime contractor's safety
program. Thecontract should contain clear and concisel anguageastowhich party isresponsiblefor agiven
safety or health issue. Any differences should be negotiated before work begins. Oncethe provisionsfor

theseresponsibilitieshave been established, therespective parties should ensurethat the provisionsof the
contract regarding safety and health are upheld.

REFERENCES

Officeof the Federal Register: Code of Federal Regulations, Labor 29 Part 1926.501 (b)(1), July 1, 1995.
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Figure. Atrium Floor Area
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FACE 97-10: Tower Erector/Inspector Dies after Falling 200 Feet from a Telecommunications
Tower to the Ground -- North Carolina

SUMMARY

On May 15, 1997, a 38-year-old male tower erector/inspector (the victim) died as a result of injuries
sustained in a200-foot fall from atelecommunicationstower. Theincident occurred whilethevictim and
a co-worker were connecting antenna-support brackets onto a leg of the tower. The victim apparently
disconnected or wasattemptingtore-connect hisfall protectionandwasclimbing downtheleg of thetower
from 220feetto 200 feet when hefell totheground. Thevictimwaspronounced dead at the sceneby rescue
personnel. NIOSH investigators determined that to prevent similar occurrences, employers should:

» enforceexisting safety programs, policiesand proceduresat all times

» thoroughly plan all work and perform ajob hazard analysisof thesiteprior to starting work to
ensure employees’ knowledge of the use of new tools or new tasks

* provideasystemor method of fall protection that protects employeesat all timeswhen working
at elevations

» ensurethat fall protection equipment isappropriate and maintained in good condition.
INTRODUCTION

On May 15, 1997, a 38-year-old male tower erector/inspector (the victim) died as a result of injuries
sustained in a 200-foot fall from a telecommunications tower. On May 21, 1997, officials of the North
Carolina Occupational Safety and Health Administration (NCOSHA) notified the Division of Safety
Research (DSR) of this incident, and requested technical assistance. On June 11, 1997, a DSR safety
engineer and safety specialist met with the NCOSHA compliance officer and the company owner, and
examined equipment similar tothatinvol vedintheincident. Additional informationwasobtained fromthe
NCOSHA file, co-worker witness statements, and the sheriff'sreport. The site was photographed during
theinvestigation.

The employer wasaconstruction contractor who specialized intower erection. The company hasbeenin
business since 1994 and employed 27 workers, several of whom were "tower hands’ who worked a oft
regularly. The company had a safety program and written safety procedures. Employee training for
climbingandwel ding appearedto begained onthejob and throughtail gatemeetings. Saf ety topicscovered
at themeetingsincluded rigging safety, climbing safety, and first aid. Although thevictim had worked for
thiscompany asatower erector/inspector for only 1 year, hehad previously worked asatower erector for
another company. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

The victim was amember of afive-man crew, 2 senior tower erector/inspectors, ajunior tower erector/
inspector, awel der, and asupervisor, erecting a300-foot communicationstower (Figure1). Thecrew had
been on sitefor 3 days, and were using a"jin" pole secured on the interior of the three-faced tower, and
awinchtruck to lift the tower componentsinto place. A "jin" poleisapulley-oriented lifting device used
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to position various equipment into place. Each 20-foot tower section (Figure 1a- enlarged) consisted of
3legsinstaledinatriangular configuration. Thelegswereconnected to the preceding 20-foot sectionusing
4 bolts, one in each corner of the overlaying plates. Two cross members were then installed diagonally
between the 2 legs on each side to complete the 3 tower faces for that section. The cross members were
connected to thelegs by abolt. Aseach section was completed, the"jin" polewas repositioned higher in
theinterior of thetower. Ontheday of theincident, thecrew arrived at the site at approximately 8:00a.m.
Thevictim and a second senior tower erector/inspector (hisbrother) climbed the tower to thework area.
Thejunior erector/inspector and welder remained on the ground assembling the section faces, hooking up
and raising the components into position with the winch truck.

At approximately 10:30 am., thetower was complete to the 200-foot level. Theworkershad installed the
legsfor thenext sectionand had climbedtothe220-foot | evel to connect thetop of thecrossmembers, which
had been hoistedinto place, tothetower legs. After theconnectionsweremade, theworkersbeganto climb
back down to the 200-foot level to connect the cross membersto the bottom of thelegs. Asthe menwere
descending the legs, both the victim'’ s brother and the men on the ground heard a clanging sound. When
the brother looked across the tower, he did not see the victim. The workers on the ground looked up and
saw someonewasfalling. A coworker onthegroundimmediately called 911 and thecompany owner from
aradio in the company truck. The victim was pronounced dead at the scene.

CAUSE OF DEATH
The Medical Examiner listed the cause of death as multiple trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldcontinually stresstoall employeestheimportanceof following
established safety rulesand proceduresat all times.

Discussion: Standard practicecall sfor testing theconnection of theanchoragepoint prior toreleasingagrip
onthestructure. Thecompany a so had apolicy of three-point contact at al timesif not tied-off. It appears
that the victim did not test his connection prior to relying onit to support hisfull weight or lost one of his
three points of contact with the structure. In accordance with the OSHA Act, P.L. 91-596, Section 5(b).
"each employeeshall comply with occupational safety and health standardsand all rules, regulations, and
orders... which are applicable to his own actions and conduct.” The employer in thisincident managed a
comprehensive and detailed safety program on the project that addressed the hazards to which his
employeescould reasonably expect to be exposed. Thefact theincident occurred in spite of thesepolicies
clearly showsthe need for employersto continually remind all employees of theimportance of following
established safety rules and procedures at all times.

Recommendation #2: Employers should thoroughly plan all work and perform a job hazard analysis
of thesiteprior tostartingwork, anticipating that empl oyeesmight havealack of knowledgeabout saf ety
at the site, instead of waiting for employeesto raise questions.

Discussion: Thecompany statesthat thereisweekly training on climbing safety involving proper personal
protective equipment (PPE) (inspection and use) aswell as, ahazard assessment of each jobsite. Thesite
supervisor isinchargeof weekly training, certification (first aid, lifesafety, etc.) of employeeson site, and
hazard assessment of each job. It isrecommended that once on site, ajob hazard analysis be done by the
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employer andworkerstogether. Worker safety i ssuesshoul d bedi scussed andincorporatedintoall projects
during the planning and throughout the entire project. The planning for and incorporation of safety
measures, prior to any work being performed at jobsites, will help to identify potential worker hazards so
that preventive measures can beimplemented at the site.

Recommendation #3: Employers should provide a system or method of fall protection that protects
employeesat all timeswhen workingat elevations. Ataminimum, three-point contact (onefoot and two
hands or vice versa) should be maintained.

Discussion: In this case, the employee fell from the tower after he apparently disconnected or was
reconnecting hisfall protection in order to move down the structure. Moving without fall protection is
standard procedure with this type of work and requires a minimum of three-point contact at all times,
traditional fall protection for thisjob is more effective when the employee is stationary and tied onto the
structure. Itisrecommended that other methodsof fall protecti onbeused that protect employeeswhilethey
aremovingaswell aswhenstationary. For example, alifelinesystem or cablesafety climbdeviceprovides
atie-off point for theempl oyeeto hook onto, and providesfall protection coverageat all times. For atower
legor similar vertical structure, afall arrester (e.g., ropegrab) should beworn by theemployeeand attached
to thelifeline, enabling the worker to move freely without interference until afreefall is detected.

Recommendation #4. Employers should ensure that fall protection equipment is appropriate and
maintained in good condition. Employers should periodically inspect fall protection equipment to
ensurethat all componentsarein operational order.

Discussion: Connecting clasps on lanyards are equipped with alocking mechanism. Such amechanism
preventstheclaspfrom opening unintentionally. To prevent unintentional opening, itisrecommended that
all lanyard clasps be equipped with locking mechanisms. It was observed that some of the other lanyards
at thesiteappeared oldandworn. Lanyardsand other nylon equipment shoulda sobeperiodically replaced
to prevent equipment failures, as nylon will deteriorate with age and exposure to ultraviolet light from
sunlight and welding arcs. It isa so recommended that employers and employees periodically inspect all
fall protection equipment to ensurethat it isin operational order.

REFERENCES

1. Public Law 91-596, December 29,1970, the "Occupationa Safety and Health Act of 1970", Section
5(b).

2. Code of Federal Regulations 29 CFR 1926, 1996 edition. U.S. Government Printing Office, Office of
the Federal Register, Washington DC.
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FACE 86-10: 33 Year-Old Apprentice Substation Electrician Fatally Injured
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
is currently conducting the Fatal Accident Circumstances and Epidemiology (FACE) Project, whichis
focusing primarily upon selected el ectrical-rel ated fatal i njuriesand confined spacefatalities. By scientificaly
collecting data from a sample of fatal accidents, it will be possible to identify and rank factors which
influencetherisk of fatal injuriesfor selected employees.

On November 6, 1985, a 33 year-old el ectrician came in contact with electrical energy while cleaning a
substationswitch. HediedonNovember 8, 1985, frominjuriessustained asaresult of fallingfromtheaerial
bucket from which he was working.

CONTACTS/ACTIVITIES

Officials of the responsible Occupational Safety and Health Program notified DSR of this fatality and
requested technical assistance. This case has been included in the FACE Project. On January 10, 1986, a
member of the DSR research team (a physician) met with representatives of the company and the
Occupational Safety and Health Program compliance officer, who investigated this case. The site of this
fatality was visited and photographed. I nterviews were conducted with two workerswith essentially the
identical job classification asthe victim. A next-of-kin interview was conducted on January 9, 1986.

OVERVIEW OF THE COMPANY AND SAFETY PROGRAM

Thevictimworked for alarge utility company employing over 5000 employees. Thiscompany provides
both electrical and natural gas servicesto approximately one-third of the state. Thevictim worked for the
electricity distribution division, which has 178 employees. These employees are classified as either
journeyman or apprentice substation electricians. The training program for a substation electrician is
approximately 6 years. Fiveand one-half yearsconsist of both classroom and on-the-job training. Formal
testing isdoneto ensure adequate understanding of classroomwork. Thelast six monthsof thetrainingis
used for final evaluation, prior to attaining journeyman status. The victim was an apprentice substation
electrician in hisfinal six months of training. The victim would have been made journeyman substation
electrician in March of 1986.

The company has abudgeted safety department and a program which emphasizes three functions: (1) to
formulate and communicate a safety program for the entire company; (2) to deal with workman's
compensation claims; and (3) to provideindustrial hygiene servicesfor the company.

The safety department has six full-time employees and is headed by a safety engineer with eleven years
of experiencein occupational safety and health, in addition to formal training in safety management. The
safety staff also employsanindustrial hygienist and a specialist in worker's compensation claims.

A written safety policy and safety program exist for this company. Several safety committees exist
involving various levels of management and union employees. Formal task training is provided by a
department whose only functionistraining. Safety rulesare communicated to new employeesat thetime
of initial orientation. Each new employeeisgivenawritten safety manual andformal classroominstruction
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in safety. New employees are formally tested within ninety days of being hired to ensure adequate
understanding of the safety rules.

SYNOPSIS OF EVENTS

The four-man crew consisted of two journeyman substation electricians and two apprentice substation
electricians. The apprentice substation electricians (one of whom wasthe victim) were both in their final
six months of training. The crew was cleaning high voltage disconnect circuitsat alarge substation. This
isconsidered to beroutine maintenance, is performed using established procedures, and had been doneby
all members of the crew for at least five years.

Thecrew wasto cleanfivecircuits (15 switches) on the day of the accident. Each circuit consists of three
switches (one for each phase), located 40 feet above ground on asteel frame structure. The switchesare
cleaned with solvents, steel wool, and occasionally filedtoremovecorrosion. Thecrew wasusing anaerial
bucket to accessthe switches. Thethree switchesfor each circuit are operated by asingle control lever and
areeither al openor all closed. Thecontrol leverisoperated fromgroundlevel. Prior to cleaning switches,
the system must be de-energized. The crew foreman is ultimately responsible for this activity. Once the
incoming lines are de-energized, thelineistested using amethod called "fuzzing". "Fuzzing" consists of
wrapping insul ating material around one end of ametal object and holding it closeto theincoming power
line. If no noiseisheard, thelineisassumed to be dead and grounds are placed from theincoming lineto
the steel support structure. The system isalso grounded on the outgoing side of the circuit so that thereis
no possibility of feedback into the three switches. The switchesareto remain in the open position during
this maintenance procedure.

On the day of the accident, several crews were working at the substation site. One crew was removing
obsolete equipment and had placed grounds on the outgoing side of the circuits that were to be cleaned.
After lunch, this crew left the substation removing their grounds. These grounds were not replaced. The
victim had completed cleaning the fourth circuit shortly before 3:00 p.m. Heleft the 4th circuit closed to
drain off any static charge that may have built up in the system. (There would have been no static charge
had the outgoing side of the circuit been grounded.) The victim was asked if he wanted the fourth circuit
opened by twodifferent crew members. Hesupposedly toldthemhewoulddoit himself. Thevictimmoved
thetruck so that the aerial bucket could be positioned for cleaning thefifth circuit. Thefourth circuit was
re-energized. The crew foreman de-energized theincoming lineto thefifth circuit. Thelinewas"fuzzed"
and grounds were placed on theincoming line. At 3:14 p.m. the victim wasin the process of cleaning the
switcheswhen he contacted both sidesof one of thethree switches. Thisaction completed the connection,
asif the switchitself were closed and current flowed through the victim's body and to ground by way of
the ground on the incoming line. The system was energized by feedback through the fourth circuit. The
victimfell from the aerial bucket approximately forty feet to the ground. The victim had extensive burns
of both arms and hands. It is estimated that the victim completed a single-phase circuit of approximately
20,000 volts. First aid was administered at the accident site by co-workers and subsequently paramedics.
The victim wastransported to alocal hospital approximately 20 minutes after the accident occurred. He
was later transferred to another medical center and died two days later on November 8, 1985.

Standard operating procedurewasnot followed by thecrew whilecleaning theswitches. Thefourth circuit
should have beenleft open. The crew wasaware of this. The outgoing sideof thecircuit wasnot grounded
asrequired by the company. Thevictim did not have himself belted to the aerial bucket asrequired. This
would have prevented hisfall and the injuries sustained in thefall.
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CAUSE OF DEATH

Following anautopsy, itisthe opinion of themedical examiner that thevictim "died asaresult of cerebral
injurieswhen hefell from aheight of 40 feet." Thevictim's contact with el ectricity isnoted in themedical
examiner'sreport asthe cause of thefall.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Standard operating procedures and hazard awareness should be routinely
presented and reviewed at safety meetings. Employers should enforce strict adherence to company
policy. Employees should follow all standard operating procedures.

Discussion: The crew did not follow standard operating procedure while providing maintenance to the
substation. Threeviolationsof standard operating procedureoccurredthat contributed tothisfatality: 1)the
switches on the fourth circuit were left closed when they should have been open; 2)the outgoing side of
thecircuitswerenot grounded; and 3)thevictimwasnot secured to thebucket fromwhichhewaswaorking.
Had standard operating procedure been followed, this fatality would not have occurred.

Recommendation #2: De-energization of both sides (incoming and outgoing) of the substation circuit
should be verified.

Discussion: Theincominglinetothecircuitis"fuzzed" aspart of thestandard operating proceduretoverify
that thelineisde-energized. Theoutgoing sideof thecircuit should a sobecheckedtoverify that novoltage
ispresent (fromfeedback). Additionally, theabsenceof low voltage (not detected by "fuzzing") should be
verified by alow voltage testing device, prior to grounding. Had both sides of the circuit been tested, the
victim would have been aerted that the system was not de-energized.
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FACE 88-46: Female Receiving Clerk Diesin Fall in Warehouse
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 September 3, 1988, a 33-year-old female receiving clerk died as the result of a fall sustained on
September 2, 1988, while trying to locate misplaced merchandise on 7-foot-high steel shelving. The
attending physician determined that the victim landed head first on the concrete floor.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 20, 1988, a
research saf ety specialist met with company official sand thevictim'simmediatesupervisor, photographed
theincident site, and discussed theincident with thecounty coroner and the Occupational Safety and Health
Administration (OSHA) compliance officer.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim was employed by awholesale merchandise distributor that hasbeen in operation for 55 years.
The company employs 240 workers, including 3 receiving clerks. The company has no written safety
program and all training for work-related tasks is conducted on the job.

SYNOPSIS OF EVENTS

Ontheday of theincident, thevictimwasassigned by her supervisor to locate misplaced merchandisethat
wasprevioudly stocked. Themerchandi sewason 7-foot-high by 3-foot-widerowsof steel shelving spaced
5feet gpartina 25,200 squareyard warehouse. The shelving wasarranged so that four shelvesexisted for
inventoried merchandise. Thetop of theshel vingwasused to storeexcessmerchandise. Thevictimdecided
to check thestorageareaat theincident siteeventhough aco-worker informed her that thestorageareahad
already been searched. Co-workers noted that the victim apparently climbed the shelvesto reach the top
shelf instead of using an available 6-foot-high wheel-mounted |adder with handrails.

A fork-truck driver passing thesceneofferedthevictim assi stanceingetting down, but shedeclined. A short
timelater workersin the areaheard ascream and found the victim lying in the aisl e between two rows of
shelves. The emergency medical servicearrived in 10 minutes and summoned amedical helicopter. The
victimwasflowntothelocal hospital whereemergency neurosurgery wasperformed. However, thevictim
died the following morning asaresult of injuriesreceived in thefall.

CAUSE OF DEATH

The attending physician listed accidental closed-head injuries asthe cause of death.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should perform task hazard analysisfor all tasks performed at their
establishments, adopt safework proceduresfor theperformanceof thesetasks, andensurethat workers
adhereto these procedures at all times.

Discussion: Asprevioudly stated, the employer had no written safety program or task procedures. Hazard
analysis should be performed to identify any hazards that may be encountered by workers during the
performanceof their duties. Although areceiving clerk might not beidentified asadangerousoccupation,
theremay beunanticipated hazards. Onehazard encountered by receiving clerksisafall hazard, especially
whileworkingat thelevel of thetop of theshelving (i.e., 7 feet). Theemployer provides6-foot-high, wheel -
mounted laddersfor working at thislevel or below, if necessary.

Written saf ety proceduresshould bedevel oped that addressthetask of stocking shelves. Theseprocedures
should require the use of ladders. If aladder had been used in thisincident, the possibility of afall would
have been reduced oncethese proceduresare devel oped, workers should betrained to performtheir duties
in the safest possible manner. Employers must ensure adherence to these safe job proceduresin order to
provide workers with the safest possible work environment.
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FACE 89-45: Wedder Diesin Fall from Fork Lift
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.

OnJuly 16, 1989, a47-year-old malewelder died astheresult of falling approximately 7 feet from afork
truck (commonly referred to asafork lift or towmotor).

CONTACTS/ACTIVITIES

Thecounty coroner contacted D SR about thisfatality and requested technical assistance. OnJuly 27, 1989,
aresearchteam consisting of asafety speciali st and an epidemiol ogist discussed thiscasewith stateofficials,
conducted an investigation, met with the company owner, and photographed the site of the incident.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employedfor 5 yearsasawel der for awel ding and machining services company that
hasbeeninoperationfor 21 years. Thecompany employs45workers, including 35welders. Theemployer
useswritten saf ety rulesand procedures and provides on-the-job training. The company owner isalsothe
safety officer. Jobsite foremen are responsible for administering and enforcing the safety program. This
fatality isthefirst in the history of the company.

SYNOPSIS OF EVENTS

On the day of the incident, welding and machining tasks were being performed throughout the plant as
usua. Thewelder (victim) wasperforming wel dingtasksassignedto himearlier that morning. A co-worker
(fork lift operator) wasmoving wheel sets(steel axleswith steel wheel sattached) insidethebuildingwhere
the victim was welding.

The co-worker had just off-loaded awheel set when he noticed that the fork carriage (assembly to which
theforksor other attachments are mounted) was jamming on the mast (upright steel assembly consisting
of hydraulic cylinders, inner channels, tel escoping outer channels, chains, and guiderollers) (seeFigure).
The co-worker and victim decided to solve the problem without removing the fork truck from service, a
violation of company maintenance procedures.

They backed thefork lift (i.e., 21979V 225 diesel-powered fork truck with an 11-ton lifting capacity) out
of thework area, set the brakes, blocked thewheels, rai sed thefork carriage up the mast to the point where
it jammed, and shut off the engine.

Thevictim noticed that awear guard strip, attached to the side of thetel escoping channel on the mast, had
come loose and was binding against the guide roller. This caused the top of the fork carriage to jam
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approximately 8 feet from the ground. The victim, carrying a cutting torch, climbed up the carriage and
stood on an angled, 6-inch-wide steel support to cut out asection of thewear guard strip asthe co-worker
observed. Thevictim then used apry bar to move the wear guard strip away from the guideroller. Asthe
strip dislodged from theroller guide, the carriage dropped approximately 1 foot.

Due to the jerking motion of the carriage, the victim fell from the angled steel support headfirst onto a
concrete pad. Thelocal emergency medical service (EMS) was summoned and arrived approximately 4-
5 minuteslater. Approximately 35 minutesthereafter, the victim was air-evacuated to the hospital where
he died 2 days|ater.

CAUSE OF DEATH
The medical examiner'sreport listed blunt force traumato the head as cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should review, revise where applicable, and enforce current safety
programs.

Discussion: Although the company has awritten safety program, including maintenance procedures for
fork trucks, the procedurewasnot followed. If thevictim and co-worker had informed thejobsiteforeman
of thefork lift problem, according to procedure, thetruck coul d have been moved to the maintenance shop
and repaired according to company maintenance procedures, thereby avoiding the incident. Employers
should review, revise where applicable, and enforce the current safety program. The program should be
clear and should emphasi ze the importance of following established operating procedures.

Recommendation #2: Employersshould ensurethat employeesare awareof, and fully understand the
risks associated with, failing to comply with established operating procedures.

Discussion: Unscheduled maintenance by unauthorized personnel can and does lead to injury and even
death. Apparently the two workers (the victim and co-worker) did not perceive the 8-foot distance asa
hazard associated with working onthefork lift, and afatality resulted. If the standard operating procedure
had been followed, thisincident may have been avoided. Employers should ensurethat all employeesare
aware of, and fully understand, the risks associated with not complying with established operating
procedures.
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Figure. Fork Truck Components: 1) fork carriage (assembly to which the forks or other attachments
are mounted, and 2) mast (steel upright assembly consisting of hydraulic cylinders, inner channels,
telescoping outer channels, chains, and guiderollers.
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FACE 90-35: Electrical Lineman Dies After Falling 35 Feet tothe Ground from aBurning Aerial
Bucket in South Carolina

SUMMARY

Anéelectrical linemandied 5 daysafter attempting to jump from aburning aerial bucket and falling 35 feet
to the ground. The lineman was adjusting the slack in the middle phase of a three-phase, 14,200-volt
powerline. Thehydraulic hoseattached to theimpact wrench hewasusing burst. Hydraulic fluid spraying
from the hose ignited, covering part of the aerial bucket in flames. Asthelineman wasrotating the aerial
bucket away from the powerlines, he lost power to the controls. He attempted to escape the intensifying
fireby jumping laterally from the bucket's edge to an adjacent earthen bank approximately 15 feet away.
However, hisfoot caught on the lip of the bucket, and he fell 35 feet straight down to the ground. The
investigationreveal ed that themetal -reinforced hydraulic hose used for theimpact wrench attachment was
simultaneously incontact withtwo phasesof thepowerline. Theheat generatedinthehosecausedittomelt
and burst at one of the points of contact with the powerlines. NIOSH investigators concluded that, to
prevent future similar occurrences, employers and/or equipment, tool, and hose manufacturers, should:

» ensurethat metal-reinforced hydraulic hosesare not installed on any part of the boom, aerial
bucket, or hydraulic attachments on aerial bucket trucks that may be used near powerlines

» ensurethat fluids used to power hydraulic hand tools arefireresistant

» ingtall all hydraulic hosesfor impact attachmentsin such a manner that theflow of hydraulic
oil can be stopped by the worker in the aerial bucket during an emergency

» |abel or color code hydraulic hoses to identify hoses that may be used on an aerial bucket

» design ahydraulic coupling system that would ensurethat any hydraulic hoses unsuitable for
use on booms, aerial buckets, or aerial bucket attachments, could not be connected to these
components of aerial bucket systems

» providetask-specifictrainingtoworkersthatincludestrainingin theidentification and control
of potential hazards

» dresstheimportance of adherence to established safe work procedures.
INTRODUCTION

On June 30, 1990, a 37-year-old lineman died of injuries sustained on June 25, 1990, when he attempted
tojumpfromaburning aerial bucket, andfell 35feet totheground. OnJuly 16, 1990, officialsof the South
CarolinaOccupational Safety and Health Administration notified the Division of Safety Research (DSR)
of the death, and requested technical assistance. On August 9, 1990, asafety specialist and apublic health
intern traveled to the incident site to conduct an investigation. Theincident was reviewed with employer
representatives, the county sheriff's office, and the county coroner. Photographs of theincident sitewere
obtained.
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Theemployer inthisincidentisan el ectrical contractor who hasbeeninbusinessfor 44 yearsand employs
550 workers, including 100 el ectrical lineman. The contractor employsthreefull-time saf ety officersand
has a written safety policy, a comprehensive written safety program, and aworker training program. A
comprehensive saf ety manual isprovided to each employee. Daily safety tailgate meetingsare held at the
jobsite, and weekly safety meetingsare held at the office. During weekly safety meetings, asection of the
safety manual isread and discussed and all personnel are required to sign astatement documenting their
attendance. The employer maintainsavideo library of safety films dealing with all aspects of powerline
construction. Thesefilmsareshowninthefield, andinthe office on daysthat operationsare canceled due
toinclement weather. Supervisorsarerequiredto completeadaily safety checklist for eachjob compl eted.

INVESTIGATION

Theemployer wascontracted toupgradean existing el ectrical systemby installing new utility polesparalel
to an existing three-phase el ectrical system, and transferring the 12,400-volt powerlinesto the new utility
poles.

Onthe day of theincident, the victim and a co-worker were transferring the energized powerlinesto the
last new utility poleinthesystem. Aseach phasewastransferred, it was" dead-ended"” (attached at thepole
without further connectiontotherest of the power system). Onceall three phaseswereattached, they were
"sagged” (the dlack was adjusted) by thelineman. The center phase was sagged first, then the two outside
phases. The center phase was sagged a second time to take out additional slack. The conductor was held
inplaceby acome-al ong during attachment to theinsulatorsontheutility pole. A hydraulicimpact wrench
was used to tighten connectors around the powerline and insulator.

Asthelinemanwastightening thecenter phaseconnectors, thehydraulichosesupplying fluidtotheimpact
wrenchburst. Thehydraulicfluid sprayingfromtheruptured hoseignited, covering part of theaerial bucket
with flames. The lineman rotated the aerial bucket away from the utility pole. When the bucket was
approximately 12 feet away from the utility pole, the lineman lost power to the controls as additional
hydraulichosesburst and burned. Thelineman attemptedtojumplaterally to an earthenbank approximately
15 feet away. However, hisfoot caught on the lip of the bucket and he fell 35 feet to the ground, landing
on his head and chest. The victim rose to hisfeet but was lowered back to the ground by the co-worker.
Theco-worker radioed thecompany dispatcher fromthetruck and requested theemergency medical squad
(EMS). Thevictimwastransported to the hospital wherehedied 5 dayslater frominjuriessustainedinthe
fall. Thebucket burned for approximately 20 minutesuntil asecond linecrew de-energized thepowerlines
and thefire department extinguished thefire.

Investigation reveal ed that afield mechanic had installed ametal -reinforced hydraulic hose on theimpact
wrench 5 months prior to the incident. When the hose simultaneously contacted two of the energized
phases, electrical continuity was established through the hose's metal reinforcement. The heat generated
by theresistance to the phase-to-phase current melted the hose, and partially melted the metal in the hose.
When the hose ruptured, the spraying hydraulic fluid contacted the hot metal and ignited.

Standard empl oyer practi cerequired theuse of common hydraulic hoses(without metal reinforcement) on
any areaof theboom or aerial bucket that might be placed near energized powerlines. The mechanic told
investigatorsthat he knew he wasinstalling the wrong type of hose, but did not understand the potential
hazardsinvolved. Theel ectrical contractor hadthehydraulichosesonall aerial bucket trucksinspected and
no other metal-reinforced hoses were found in the bucket area. However, when informed of the cause of
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thefire, the local electric utility company inspected its aerial bucket trucks and found metal-reinforced
hydraulic hoses on several.

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

Recommendation#1: Employersshouldinstruct maintenanceandmechanical personnel nottoinstall metal-
reinforced rubber hydraulichoseson any part of theboom, aerial bucket, or hydraulic attachmentsof aerial
bucket trucksthat may be used to work on or near energized high-voltage powerlines.

Discussion: As seen in this case, electrical continuity established between two powerline phases or
powerline phase-to-ground through a metal-reinforced hydraulic hose, can generate heat sufficient to
rupturethehoseand causeafire. Current flowingthrough themetal reinforcement could al so beconducted
to thetruck chassis, creating an el ectrocution hazard. All hydraulic tools used on or near energized lines
or equipment must be equipped with nonconducting hoses, according to 29 CFR 1926.951(f)(3).

Recommendation #2: Employersshouldensurethat fire-resistant hydraulicfluidisusedto power hand
toolsthat may be exposed to ignition sources.

Discussion: FHuidsusedinhydraulic-powered toolsmust beapproved, fire-resistant fluidsaccordingto 29 CFR
1926.302(d)(1). Inthiscase, use of afire-resstant hydraulic fluid could have prevented the ensuing fire.

Recommendation #3: Employersshouldensurethat hydraulichosesfor impact attachmentsareinstalled so
that the flow of hydraulic fluid can be stopped by the worker in an aerial bucket during an emergency.

Discussion: A control vaveincorporated into the hydraulic system of the aeria bucket would allow aworker
inthebucket toimmediately stop theflow of hydraulicfluid to any attachment. Intheevent of afire, thecontrol
vavewould enableaworker inabucket to shut off thesupply of hydraulic fluid fueling thefire. Although use
of ametal-reinforced hosewasaprimary causeof fireinthisinstance, thissafeguard should beincorporated for
al hydraulic hoses dueto the potentia that any type of hydraulic hose could burst.

Recommendation #4: Employers should label or color code hydraulic hosesto identify thosethat are
appropriate for specific applicationson certain areas of machinery (such asaerial buckets).

Discussion: A method or system for labeling or color coding hydraulic hoses might prevent the hazards
introducedwhendifferent typesof hoses, designedfor useindifferent applications, areusedinterchangeably.

Recommendation #5: Equipment and tool manufacturersshould cooperatively design an independent
couplingsystem, utilizinganewvariation of matched connection components, that could beincor porated
into aerial bucket system designs.

Discussion: Such an independent coupling system would ensure that any hydraulic hoses unsuitable for
use on booms, aeria buckets, or aerial bucket attachments could not be connected to these components of
aerial bucket systems.
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Recommendation #6: Employersshould provide task-specific training to workersthat correl ates steps
in thetask with control of the identified potential hazards.

Discussion: Inthisinstance, thefield mechanicwasawarethat hewasinstalling theincorrect typeof hose;
however, hewasnot awareof thefirehazard associated with the use of ametal -reinforced rubber hosenear
energized high-voltage powerlines.

Recommendation #7: Employersshould ensurethat worker sareawar e of theimportanceof adherence
to established safe work procedures.

Discussion: Employers should continually stress the importance of adherence to established safe work
procedures. Established safe work procedures required covering energized powerlinesin theimmediate
work areawithinsulated linehosesprior tothestart of any work. Itisnot known, however, if insulatedline
hoses would have prevented the ignition of the hydraulic fluid in this case.

REFERENCES

1. 29 CFR 1926.951(f)(3) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register. pg. 286.

2. 29 CFR 1926.302(d)(1) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register. pg. 133.
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FACE 91-30: Tree Trimmer DiesAfter Falling 65 Feet From Treein Virginia
SUMMARY

A 34-year-old maletreetrimmer died after falling 65 feet from atree. Thevictim waslimbing and topping
thethreeforksof alarge oak treewithachain saw inpreparationfor felling thetree. Thevictim had limbed
andtopped two of theforksand had started onthethird. Asthelimbsfell totheground, thevictim'sbrother
andagenera contractor werecuttingtheminto pieces. Thevictim'scousinlooked upto check onthevictim,
then beganto cut thebrancheswhen henoticed thevictim'sbelt ropefalling. Helooked up to seethevictim
fallingtotheground. Thevictim'sclimbing cradlehadfailed. Aninvestigationreveal ed that theconnectors
on both endsof the climbing cradleropewerefastened withwireand el ectrical tape. NIOSH investigators
concluded that, in order to prevent smilar occurrences, employers should:

» ensurethat proper fastenings are used at the connectorsfor all climbing cradle ropes
» ensurethat workersinspect all fall protection equipment each day prior to use
* evaluatethefeasibility of aredundant fall-arresting system.

INTRODUCTION

On September 3, 1991, a 34-year-old tree trimmer died after falling 65 feet from atree. On September 5,
1991, officials of the Virginia Occupational Safety and Health Administration notified the Division of
Safety Research (DSR) of thisfatality, and requested technical assistance. On September 18, 1991, aDSR
safety specialist traveled to theincident site to conduct an investigation. Theincident was reviewed with
the investigating police officers, the county coroner, and the OSHA compliance officer. Photographs of
the site were obtained during the investigation.

Thevictimwasemployedfull timeasatreetrimmer by atreecareservice. However, during off-duty hours,
the victim and his brother performed tree trimming and tree removal jobs on their own. There were no
written safety rules or safework proceduresfor the work that the victim and hisbrother were performing
on their own time.

INVESTIGATION

Thevictim, with hisbrother, had been contracted by ageneral contractor to remove alarge oak treefrom
the yard of a private residence on their own time during aweekend.

Thelargetreehad threemainforks. Thevictim decided that hewould limb and top each of theforksbefore
felling the tree, while the victim's brother and the contractor would remain on the ground and cut up the
limbsasthey fell. Thevictim climbed thefirst fork and tied aropearound it near thetop. Hewould usethis
ropeto assist him ashe made hisway up thefork, cutting off thelimbsashewent. Thevictim woreabody
harness, tree climbers, and aclimbing cradle (alength of rope with connectors on each end that is placed
around thetreeand snapped tothe" D" ringson each side of thebody harness) asheascended thetree. The
climbing cradle assisted the victim while climbing and held him in place while he made his cuts with the
chain saw. Thevictim also had atool rope hanging from the harnesswith which he could raise and lower
tools.
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At thetime of the incident, the victim had completed work on the first two forks and was approximately
three quartersfinished with the third fork (60 feet above ground). The contractor looked up to check on
thevictim, then beganto cut branchesontheground. Thecontractor then noticed aropefallingtotheground
andlooked upto seethevictimfalling to theground. Thevictimlanded on hishead and right shoulder. The
owner of theresidenceimmediately called theemergency medical service(EMS). EM Spersonnel arrived
5minutesafter being dispatched and transported thevictim to the hospital, where hewas pronounced dead
by the attending physician.

Investigation into the incident revealed that the connectors on both ends of the climbing cradle ropes were
fastened withwireand el ectrical tape. Whilethevictimwas|eaning back making acut, the pressure caused the
ropeto pull looseandthevictimfell totheground. Theconnector wasgtill attachedtothe D-ringontheharness.

CAUSE OF DEATH
The medical examiner listed massive internal trauma as the cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensurethat proper fastenings are used at the connectorsfor
all climbing cradleropes.

Discussion: All rope connectors should be interwoven or mechanically clamped in compliance with
manufacturer'srecommendationsto ensurethat theintegrity of the connectionsiscontinually maintained.

Recommendation #2: Employers should ensurethat workersinspect all fall protection equipment for
defects each day prior to use.

Discussion: In this instance, the victim, working as a self employed tree trimmer, did not inspect the
connectorson the climbing harness prior to use. If avisual inspection of the harness had been conducted,
the loose connector might have been identified and could have been repaired. Any defective equipment
should be immediately repaired or removed from service.

Recommendation #3: Employers should evaluate the feasibility of a redundant fall-arresting system.

Discussion: Inthisinstance, thevictimrelied solely ontheclimbing cradleasthefd | arresting system. Whenthe
connector onthecradlefailed, therewereno other system componentspresent toprevent thefall. Thevictimhad
tied aropetothetop of theforksprior to beginning thelimbingwork. Thisropecould havedoubled asalifdine.
A lanyard attached to the body harness and the rope would have provided a second suspension point.

[ A"ropegrab"--afriction activated deceleration and locking device--could have been fitted onto the
lifdine; thiswould havedowed and stopped thevictim'sfall. Sever al design configur ationsar eavailable
for thesedevices—-inertial locking, cam/lever locking, or both--and eachiseffectiveagaing thiskind of fall
hazard. An alternative safety device would be a sdf-retracting lanyard; this is another kind of
decderation and locking device, which contains a drum-wound line. The line can be wound and
unwound within certain limits to accommodate normal worker movements, however, during a fall,
centrifugal for ce activateslocking deviceswhich stop drum rotation and arreststhefall. Either arope
grab or asdf-retracting lanyard would have protected the victim when the cradle connector failed.]
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FACE 94-02: Stocker/Order Picker Dies After 12-Foot Fall From An Elevated Pallet--South
Carolina

SUMMARY

A 25-year-oldmalestocker/order picker (thevictim) died after falling 12feet toaconcretefloor. Thevictim
wasre-stocking thethird tier of arow of 36-inch-wide steel shelving unitswhileworking from a47 1/2-
inch-long by 40-inchwide-pall et supported by acherry picker. A co-worker, facingaway fromthevictim,
was opening boxes of merchandise at floor level on the samerow. The victim waswearing a safety belt,
andapermanently affixed 5-foot nylonlanyard wasattached tothecherry picker'sfalling-object protective
structure, abovethevictim; however, thevictimhad not attached thelanyardto hissafety belt. Asthevictim
was stepping from the shelving to the pallet, helost hisbalance and fell backward off the pallet, 12 feet to
the concretefloor bel ow, landing on hisback and striking hishead. The co-worker, hearing thevictimfall,
ran to him and found him semiconscious but breathing. The co-worker alerted the shift supervisor, who
summoned the emergency medical service (EMS) by phone. The EM Stransported the victim to thelocal
hospital where hedied 5 dayslater. NIOSH investigators concluded that, to prevent similar occurrences,
employersshould:

* ensurethat workerscontinually adhereto the safework practicesthat have been established by
theemployer

» encourage all employeesto actively participate in workplace safety
* routinely conduct scheduled and unscheduled worksite safety inspections.
INTRODUCTION

On September 15, 1993, a25 year-old mal e stocker/order picker diedfrominjurieshereceivedinal2-foot
fall fromanelevated pallet on September 10, 1993. On September 30, 1993, official sof the South Carolina
Occupational Safety and Health Administration (SCOSHA) notified the Division of Safety Research
(DSR) of thisfatality, and requested technical assistance. On December 21, 1993, aDSR saf ety specialist
conducted aninvestigation of thisincident. Theincident wasreviewed with employer representatives, the
coroner, and the SCOSHA compliance officer assigned to the case. Photographs of theincident sitetaken
immediately following theincident were reviewed during the investigation.

The employer was amultistate retail merchandise distributor that had been in operation for 40 years and
employed 16,000 employees. Two hundred thirty-five workers were employed at the facility where the
incident occurred, including 11 stocker/order pickers. Theemployer had acomprehensivesafety program.
Each new employee received an employee handbook and a "Think Safety” pamphlet that contained
general safety rules. New employee orientation was conducted under the direct supervision of the shift
supervisor until suchtimethat the supervisor felt theempl oyeecould performthejob correctly. Employees
received training on such topics as the correct use of personal protective equipment and proper lifting
techniques. Safety i nspectionswereconducted daily by theshift supervisor onall threeshifts, weekly safety
meetings were conducted for all personnel, and all personnel received yearly hazard awarenesstraining.
Cherry picker operatorsreceived 3 daysof specialized training from the shift supervisor before operating
the machines on their own. The victim had been employed at the facility for 2 months. Thiswasthe first
fatality experienced by the employer.
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INVESTIGATION

Theretail distribution center operated onthreeshifts--7am.t03:30p.m., 2:30p.m.t010:30p.m.,and 10:30
p.m. to6a.m. Goods, suchasnon-perishablefoods, househol ditems, and variousother itemswerereceived
from the manufacturer and warehoused. The merchandise was stored on rows of 3-tiered steel shelving.
Thetop shelf was 12 feet above floor level and the rows were located 102 feet apart. When orders were
received, the merchandise was pulled from the warehouse, transferred to atruck, and then shipped to the
desired destination.

Ontheday of theincident, thevictim and aco-worker werere-stocking shelvesonthe 10:30 p.m.to6am.
shift. They began the shift by loading thefirst batch of merchandise brought to the warehouse on pallets.
Twosizesof palletswereused (472" by 40" and 30" by 38"). At approximately 1 a.m., they beganto stock
the shelves. The co-worker raised the victim on aloaded pallet to thetop shelf using acherry picker, then
left thecherry picker and begantoload morepalletsat floor level. Thevictimwaswearing asafety belt that
was required, by company policy, to be attached to a 5-foot nylon lanyard that was permanently affixed
to the cherry picker's falling-object protective structure above him. A sign, warning workersto keep the
lanyard attachedtotheir safety belt at all times, wasposted onthecherry picker. It could not be determined
if thelanyard had been attached to thevictim'ssafety belt at thistime. Themen continued thisactivity until
the first batch of merchandise was warehoused.

At approximately 4 a.m. the men began to stock the second batch of merchandise. When the second batch
of merchandise was warehoused, the co-worker raised the victim on an empty 472" by 40" pallet to the
top shelf to pull goodsto fill an order. He then turned away from the victim and began to load pallets on
thesamerow, approximately 20feet fromthecherry picker. Astheco-worker wasloadingapallet heheard
asound and turnedto seethevictimlying on hisback ontheconcretefloor. Theco-worker rantothevictim
and found him semiconscious but breathing. The co-worker alerted the shift supervisor, who called the
emergency medical squad (EMS). The EMS arrived on the scene 12 minutes later and transported the
victim to the local hospital where he died 5 dayslater.

The victim apparently lost his balance as he was |oading the pallet and fell backward off the pallet. The
victim was wearing his safety belt but was not attached to the lanyard. An examination of the lanyard
showed it to be free from defects.

CAUSE OF DEATH

The attending physician listed the cause of death as closed head trauma.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that workers continually adhere to established safe
work procedures.

Discussion: Employers should continually stress the importance of adherence to established safe work

procedures. Inthisinstance, thevictimwaswearing asaf ety belt but did not attach the permanently affixed
lanyard to it asrequired by company safe work procedures and as taught in new employee orientation.
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Recommendation #2: 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 wasworking without being attached to the lanyard, in violation of established safety
rules. Workersand co-workersshould ook out for oneanother's saf ety and remind each other of the proper
way to performtheir tasks. Employersmustinstruct workersof their responsibility to participatein making
the workplace safer. Increased worker participation will aid in the prevention of occupational injury.

Recommendation #3: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Although the shift supervisor conducted a safety inspection during each shift, additional
scheduled and unschedul ed safety inspections should be conducted by acompetent person? to ensure that
company safe work procedures are being followed. No matter how comprehensive, a safety program
cannot be effective unlessimplemented intheworkplace. Even though theseinspectionsdo not guarantee
theelimination of occupational injury, they dodemonstratetheempl oyer'scommitment to theenforcement
of thesaf ety program and to the prevention of occupational injury. Competent person: Onewhoiscapable
of identifying existing and predictable hazards in the surroundings or working conditions which are
unsanitary, hazardous, or dangerous to employees, and who has the authority to take prompt corrective
measuresto eliminate them.

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 94-14: Construction Foreman Dies After Falling From Aerial Lift Bucket Truck--South
Carolina

SUMMARY

OnJune 20, 1994, a46-year-old male construction foreman (thevictim) fell 16 feet from the bucket of an
aerid lifttruck. Hedied thefollowing day asaresult of hisinjuries. Hehad been attempting to estimatethe
height of telephoneand tel evision cabl esthat were stretched acrossatwo-laneroadway. Theroadway had
been guarded against moving traffic by two other employees, but just prior to the incident, the victim
reassigned the employeesto adifferent job. The victim positioned himself in the one-man bucket of the
hydraulically-operated, articul ated-boom, aerial lift truck and rai sed the bucket about 16 feet aboveground
level without first donning asafety belt and lanyard and attaching it inside the bucket. Asthe victim was
judging the height of the cables, atractor-trailer attempted to drive under the outstretched cables. Thetop
of thetrailer caught the cable and pushed it toward the victim. The cable contacted the victim's abdomen,
and knocked him out of the bucket causing him to fal to the concrete roadway. The victim wasimmediately
rushed to thelocal hospitd, then transferred to atrauma center. The victim died of internal hemorrhaging the
following day. Although fall protection equipment (asafety belt and lanyard secured to an anchor pointinsde
thebucket) wasprovided onthetruck, thevictimwasnot wearing theequi pment asrequired by company policy.

NIOSH investigators concluded that, to prevent future similar occurrences, employers should:

» ensurethatappropriatefall protection equipmentisavailableand correctly usedwhenworking
from elevations wherethereisa danger of falling

* review and revise, where applicable, existing safety programs
* encourage workersto actively participate in workplace safety.
INTRODUCTION

OnJune21, 1994, a46-year-old maleconstructionforeman (thevictim) died asaresult of injuriessustained
after falling fromthebucket of an aerial lift truck thepreviousday. On July 23, 1994, official sof the South
CarolinaOccupational Safety and Health Administration notified the Division of Safety Research (DSR)
of thisfatality, and requested technical assistance. A DSR saf ety specidist traveled tothesiteon September
23, 1994, to conduct an investigation of the incident. During the investigation, the company's plant
superintendent wasinterviewed, photographs of the site and vehicle were taken, and a copy of the death
certificate was obtained.

The employer was a telephone cooperative that has been in operation for 42 years and employed 220
workers, 3 of whom were construction foremen. The company's plant superintendent managed field
operations, aswell asperforming part-timesafety responsibilities. Thecompany maintained awritten safety
policy and safety rules, and employees received both formal classroom and on-the-job training. The
company required pre-employment and random drug testing for employees required to drive company
vehicles. Monthly safety meetingswere held, quarterly safety filmswere shown, and speakerswerehired
semi-annually to present safety related topics. The victim, a journeyman line mechanic, worked as a
foreman 8 of the 15 years he was employed by the company. Thiswasthefirst fatality experienced inthe
company's history.
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INVESTIGATION

Thevictimandfour crew membershad been assignedto replaceacracked wooden utility polelocated
alongside a two-lane roadway. The top of the pole was about 20 feet above ground. The pole
supported two sets of telephone and television cables which were strung 16 feet above the roadway.
One set of cablesran parallel with the roadway; the other set ran across the roadway to apole on the
opposite side (Figure).

Ontheday of theincident, thevictim and four other crew membersarrived at thejobsite shortly after
lunch in preparation to perform the routine pole replacement. Two crew members were assigned to
direct trafficaroundthejobsite, whiletwo other crew membersandthevictimused anaerial lift bucket
truck and aderrick truck toremovethe cablesfromthecracked poleand thepoleitsel f fromtheground,
respectively.

After the task was completed, the cables running across the roadway were supported, in absence of
the cracked pole, by the telephone and television cables which ran parallel to the road. The victim
instructed the two crew members directing traffic to cease their work and help with setting the new
pole. Thevictim stated he was going to use the bucket truck to check the height of the cablesrunning
acrosstheroadway. Without donning thefall protection equipment provided on thetruck (safety belt
and lanyard which secured to an anchor point in the inside of the bucket), he entered the bucket and
raised it about 16 feet from ground level to a position adjacent to where the cables running acrossthe
roadway intersected the cablesrunning parallel withtheroadway. Asthevictimwasoccupied judging
the height of the cables, atractor-trailer attempted to drive under the outstretched cables. The top of
thetrailer caught the cables, which wereabout 13 feet 6 inchesabove ground at that point, and pushed
themtoward thevictim. The cable contacted thevictim'sabdomen and knocked him out of thebucket,
causing him to fall to the concrete roadway below. The local emergency medical squad (EMYS)
responded 5 minutes after notification by a paramedic who had witnessed theincident and provided
first aid to the victim. The victim was transported by the EMS to a local hospital. He was later
transported to atrauma center, where he died the following day.

CAUSE OF DEATH
The death certificate listed the cause of death asinternal hemorrhage.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat appropriatefall protection equipmentisavailable
and correctly used when working from elevations where thereis danger of falling.

Discussion: Thecompany had provided appropriatefall protection equipment ontheaerial truck, asafety
belt and lanyard to be secured to an anchor point inside the bucket. However, the victim was not wearing
thesafety equipment whileinsi dethebucket asrequired by the Codeof Federal Regulations1926.556(b) (2)(v),
which states" A body belt shall beworn and alanyard attached to the boom or basket when working from
the an aerial lift." Employers should ensure that workers follow established procedures for wearing fall
protection equipment. Use of fall protection equipment may not have prevented the victim from being
thrown out of the bucket, but it could have prevented hisfalling to the concrete roadway.
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Recommendation #2: Employersshouldreviewandrevise, whereapplicable, existing safety programs.

Discussion: Although the employer had a written safety program, there were no specific procedures
regarding the management of traffic at jobsites. Prior to the incident, a temporary detour had been
established around the jobsite by two workers. If the detour had been maintained by the workers, the
incident may have been prevented. Consideration should be given to the review and possible revision of
safety programsto include provisionsthat address all facets of traffic control at jobsites.

Recommendation #3: Employer sshould encourageworkersto actively participatein workplacesafety.

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
incident, the victim boarded the aerial lift truck, entered the bucket, and raised the bucket without first
donning a safety belt and lanyard and attaching it to the inside of the bucket. Workers and co-workers
should look out for one another's safety and remind each other of the proper way to perform their tasks.
Employers should instruct workers of their responsibility to participate in making the workplace safer.
Increased worker participation will aid in the prevention of occupational injury.

REFERENCES

29 CFR 1926.556 (b)(2)(v) Code of Federal Regulations, Washington, D.C.. U.S. Government Printing
Office, Office of the Federal Register.
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FACE 95-20: Assstant Manager Dies After 15-Foot Fall From Forklift-Suspended Pallet—South Carolina
SUMMARY

On September 6, 1995, a47-year-old mal e ass stant warehouse manager (thevictim) of an automotivetireand
servicecenter died after falling 15feet fromaforklift-suspended pall et and striking hishead on aconcretefloor.
Thevictimwasworkingwithaforklift, pullingtiresfor ordersandloggingtire- inventory sheets. Themenwere
pulling thetiresfrom asection of bins, 4-binshigh and 8-binswide. The men set a5-foot-square wooden pal let
on theforks of the machine, then set astee rack on top of the pallet to help secure the tireswhen loading and
unloading. The stedl rack was not attached to the pallet. The forklift driver then raised the victim, who was
standing onthe pallet but not wearing asafety belt or lanyard, to thetop row of bins, gpproximately 16 3/4 feet
abovetheconcretefloor. Thevictim had placed 10to 12 tireson the pall et when theforklift operator looked up
and saw that the pall et and rack wereunstable. Thevictimlost hisbalanceand fell tothefloor, striking hishead.
Theforklift operator saw the victim try to stand and then saw him fall. He went to the front counter and told a
worker to cal the emergency medica service (EMS) then returned to the warehouse to assist thevictim. The
victimwasfound unconsciousbut breathing. The EM Sresponded within 8 minutesand transported thevictim
to the hospital. The victim was removed from life support 1 week later and pronounced dead. NIOSH
investigators concluded that, in order to prevent smilar incidents, employersshould:

» ensurethat workerscontinually adhereto the safework proceduresthat have been established
by the employer

* provideworkerswith a firmly secured work surface

» encourageall employeesto actively participate in workplace safety

* routinely conduct scheduled and unscheduled worksite safety inspections.
INTRODUCTION

On June 6, 1995, a47-year-old male assi stant warehouse manager (the victim) of an automotivetireand
servicecenter died after falling 15 feet from aforklift-suspended pall et and striking hishead on aconcrete
floor. On August 22, 1995, officials from the South Carolina Occupationa Safety and Health Adminis-
tration (SCOSHA) notifiedthe Division of Safety Research (DSR) of thisfatality, and requested technical
assistance. On September 21, 1995, aD SR saf ety specialist conducted aninvestigation of theincident. The
incident wasreviewed with employer representatives and the SCOSHA compliance officer. Photographs
of the scene taken immediately after theincident were reviewed during the investigation.

The employer in thisincident was an auto and tire service center with atire warehouse that had beenin
operationfor 13monthsunder the present management and employed 6 workers. Thecompany had written
safe-work procedures which were presented to new employees during their orientation training. This
traininginvolved, butwasnot limitedto, saf ety and environmental i ssues, proper useof personal protective
equipment, and employee standards of conduct. Additional training was performed on the job. Forklift
driversattended company operator saf ety training. Warehousemanagersand assi stant managerscompl eted
monthly safety/quality inspectionreportsandwereresponsi blefor enforcing safety rulesonwork activities,
useof PPE, andforklift safety inthewarehouse. Thevictimhad worked for theemployer for 1 month. This
wasthefirst fatality experienced by the present management.
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INVESTIGATION

Daily activitiesinthewarehouseincluded therecei pt and storageof bulk tiresand auto parts. Inventory was
then pulled and shipped to other stores or used to repair cars at the facility.

Ontheday of theincident, thevictimwasworkingwithaforklift driver pullingtiresfor ordersandlogging
tireinventory sheets. The men were pulling thetires from asection of bins, 4-binshigh and 8-binswide.
Each bin was 5-foot-square by 67-incheshigh. Normal proceduresdirected the men to set a5-foot-square
wooden pallet ontheforksof themachine, then set asteel rack measuring 5-foot-square by 69-incheshigh
on top of the pallet to help secure the tires when loading and unloading. The pallet was not secured to the
forks, nor wasthested rack securedtothepallet. After thiswasaccomplished, thevictim stood onthepall et
and wasraised approximately 16 3/4 feet abovethe concretefloor to thetop row of binsby thedriver. The
victim was not wearing his safety belt or lanyard as required by company safety procedures.

Thevictim had placed 10to 12 tireson the pallet when the driver looked up and noticed that the pallet and
rack were becoming unstableasthevictim reachedinto abin. Thepallet began to moveand thevictimlost
his balance and fell to the floor, striking his head. The rack and tires followed the victim to the floor.

The driver saw the victim attempt to stand, then fall over, and ran to the front counter to tell aworker to
call theemergency medica service(EMS). Hethenreturnedtothewarehouseto assist thevictim. Hefound
the victim breathing but unconscious. The EM S personnel arrived within 8 minutes and transported the
victim to the hospital. The victim was removed from life support 7 days | ater and declared dead.

CAUSE OF DEATH
The medical examiner listed the cause of death as skull fracture.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that workers continually adhere to the safe work
procedures that have been established by the employer.

Discussion: Employers should continually stress the importance of adherence to established safe work
procedures. In this instance, a safety belt and lanyard were provided, and required when work was
performed above ground. During employeeinterviewsit waslearned that the workers often did not wear
the safety belts and lanyards because the lanyard had to be wrapped around the forklift mast to tie off,
restricting movement. Since the incident, the employer has attached an anchor point to the mast carriage
that allows the employee to move freely when the lanyard is attached.

Recommendation #2: Employers should provide workerswith a firmly secured work surface.

Discussion: Inthisincident, apallet to be used asawork surface was placed unsecured on theforks of the
lift and asteel rack was placed unsecured on the pallet. This created the potential for dislodging the pallet
due to bumping by the tireswhen they were placed on the pallet, or uneven loading of the pallet, making
thework surfaceunstable. Inthisinstance, whenthepall et becameunstabl e, thevictimlost hisbalanceand
fell, causing therack and tirestofall. Sincetheincident, the employer has permanently anchored therack
to the pallet with bolts, providing for a more stable work surface. Additionally, 29 CFR 1926.602
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(©)(D)(viii)(A) requires that whenever atruck is equipped with vertical only, or vertical and horizonta
controlselevatablewith thelifting carriage or forksfor lifting personnel, asafety platform firmly secured
tothelifting carriageand/or forksshall beused asan additional precautionfor theprotectionof thepersonnel
being elevated. Although thisregulation pertainsto construction activities, al work platforms should be
secured to forklift forksto ensure worker safety.

Recommendation #3: Employers should encourage all employeesto actively participate in workplace
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, a supervisor, stepped on the pallet without attaching his lanyard, in violation of
established safety rules. Workers and co-workers should ook out for their personal safety and the safety
of co-workers. When workers observe hazardous conditions or activities, they should, depending on the
circumstances, notify management and/or remind co-workersof the proper way to performtheir tasksand
protect themselves. Employers must instruct workers of their responsibility to participate in making the
workplace safer. Increased worker participation will aid in the prevention of occupational injury.

Recommendation #4: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Employers should be aware of any potential hazards or unsafe work conditions or practices
in the workplace and should take an active role to eliminate them. Scheduled and unscheduled safety
inspections should be conducted by acompetent person: to ensurethat the workplaceisfree of hazardous
conditions. Eventhoughtheseinspectionsdo not guaranteethe prevention of occupational injury, they may
identify hazardous conditions and activities that should be rectified. Further, they demonstrate the
employer’scommitment to the enforcement of the safety program and to the prevention of occupational
injury.

REFERENCES

29 CFR 1926.602 (c)(1)(viii)(A) Code of Federa Regulations, Washington, D.C.: U.S. Government
Printing Office, Office of the Federa 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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