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FATAL FALLS FROM ELEVATIONS






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, thecustomary 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.



This analysisincludes NTOF data from 1980 through 1994 for fatal falls from elevations identified by
externa cause of death codes (E-codes) E880-E884 and E888 of the International Classification of
Diseases (ICD-9), Ninth Revision (Table 1).1

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 wehicle, haystack, embankment)
E888 Other and unspecified falls

Falsonthesamelevel (E885and E886) wereexcludedfromthisanalysis, aswerefallsresultinginfractures
with cause unspecified (E887). Casesassigned these three E-codes comprised less than 3% of the 8,545
total casesfor the period 1980-1994. Several other types of fall-related incidents are excluded from the
|CD-9fallsrubric, notably fallsfrom machinery in operation, fallsfromrailway trainsor inwater transport,
fallsfrommoving motor vehicles, fallswhileboarding or alighting from motor vehicles, fall spreceded by
the collapse of a building or structure, falls from burning buildings or structures, and falls preceded by
electrocution. Casesthat had fall-related E-codes but whose injury descriptions matched the exclusions
described abovewerea so eliminated fromtheanalysi s, aswere caseswith an E-code of E888whoseinjury
descriptionswere consistent with falls on the samelevel, resulting in afinal 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

30

25 (—

20 —

15

<12 12-24 25-49 50-99 100-499 500+
Number of Employees

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

2o - - - - - - - - - - —-———- - - — — 4

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.
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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.
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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

22



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,
limited to light and medium duty.

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

4) Crawlingboardsor chicken ladder 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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