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PREFACE

The information in this profile was prepared in accordance with the
provisions of NIOSH Contract #210-78-0130-0000 and is only one of
twenty-seven Industry Profiles prepared under the contract. The reader
should understand that this study is not intended to be an in-depth
analysis, but rather, a Timited overview of the industry. Fach

individual profile was prepared by a Profile Manager utilizing approxi-
mately 45 hours of professional time. Each profile is a reflection of
the available Titerature, and other information obtained from industry,
government, and Tabor contacts. Information Profiles are primarily
intended for use in determining future study needs, priorities and
directions. From this préliminary study may come various in-depth studies
-such as criteria documents, technology assessments, epidemiological studies,

etc.

Radian gratefully acknowledges the guidance and direction of Mr. Ted Peitit,
Project Officer, and Ms. Pat Gussey, Assistant Project Officer. Radian
also thanks the many industry Tabor and government officials who provided

information and assistance on short notice,
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EXECUTIVE SUMMARY

There is a surprising lack of technical safety-related information dealing
with the building construction industry as a whole. Additional work is
needed, especially in the area of gathering defined statistical data and

in the definition of hazards.
Contract construction, excluding heavy construction, has shown an ill-
ness and injury rate that has held almost constant at 1.8 times that

for the private sector over the past few years.

General building construction and all related sub-categories indicate

an injury and illness rate higher than the overall private sector.

Roofers and sheet metal workers are maintaining an incidence rate much

higher than that of any other division.

Falls from elevations and strains and overexertion account for the

major classes of disabling injuries.
Ladders and scaffolds are implicated as the surfaces involved in most faiis.
Falls are the most common cause of death among young construction workers.

Insulators and acoustical tile workers suffer from an excess of lung cancer.



OVERVIEW OF BUILDING CONSTRUCTION, INCLUDING THE USE OF INSULATING MATERIALS
A. Standard Industrial C]assifﬁcations Included

This profile involves an industry that is as broad as most others in

the U.S. today. The total construction industry consists of some 4 miilion
workers or approximately 5% of the 80 million workers in the U.S. workforce.(1)
Not only is this industry one of the largest, but it has had one of the

highest injury and ilTiness rates of all major industries.(2}

This profile is Timited to building construction and spécia] trades
associated with building construction, and excludes all forms of heavy
construction (highways, dams, power plants, etc.). The following is a
representation of the occupational categories incorporated in this study.
They are presented by standard industrial classification (SIC) code with
descriptive excerpts taken frbm the "Standard Industrial Classifications

Manual - 1972".(3)

SIC 15-- Building Construction - General Contractors and Operative Builders -
This major group includes general contractors and operative builders
primarily engaged in the construction of residential, farm, industrial,
commercial, or other buildings. General building contractors who combine

a special trade with the contracting are included in this major group.



SIC 17-- Construction - Special Trade Contractors

SIC 171

SIC 172

SIC 173

SIC 174

Plumbing, Heating (Except Electric) and Air Conditioning -
Special trade contractors primarily engaged in heating
(except electric), plumbing, afr conditioning, and similar
work,-or any combination of these types of woerk. Electrical

heating contractors are classified in Industry 173.

Painting, Paper Hanging, and Decorating - Special irade
contractors primarily engacged in paintina, paper hanging
and decorating. This industry does not include stores

furnishing interior decorator services.

Electrical Work - Special trade contractors primarily engaged
in electrical work at the site. This catégory does not include
construction of transmission 1ines nor electrical work in a

repair shop.

Masonry, Stonework, Tile Setting and‘P?astering - Special
trade contractors primarily engaged in masonry work and
stonework; also 1n applying plaster, and setting and
installing tile, marble or mosaic. Plastering includes the
installation of lathing and other appurtenances to receive
plaster, or in drywall, acoustical and building fnsuiation
work. Tile éettfng includes mixing marble particles and
cement to make terrazzo at the site of construction; but
does not inciude establishments manufactur%ng precast

terrazzo steps, benches, and other terrazzo articles.



SIC 175 Carpentering and Flooring - Special trade contractors
primarily engaged in carpentry wark and in laying, scraping
and finishing other hardwood and parquet flooring. Carpentry
work done by general contractors encgaged in building contruction
and carpentry work done in repair shobs are not included. This
industry also includes the installation of asphalt tile, Tinoleum

and resilient flooring.

SIC 176 Roofing and Sheet Metal Work ~ Special trade contractaors
primarily engaged in the installation of roofing and siding.
This industry does not inciude contractors engaged in sheet
metal work in connection with plumbing, heating or air

conditioning.

SIC 177 Concrete Work - Special trade contractors primarily engaged
in concrete work. This industry includes the construction of
residential driveways and walks of all materials. Concrete
work incidental to the construétion of foundations and concrete
work included in an excavation contract is classified in
Industry 179. Construction or paving of streets and highways
is classified under heavy construction and is therefore excluded

from building construction.

SIC 179 Miscellaneous Special Trade Contractors - Special trade contractors
primarily engaged in the erection of structural steel, glass
and glazing work and excavation and foundation work (inc]uding

digging and toading) and others,



Table 1 shows the size of each of the different industrial classifications
by number of establishments and employees as reported by the Department
of Commerce.(4) Additionally, the distribution of the establishments

and employees are shown by employment size class.
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B. Process Descriptions

A general buiiding contractor may experience a variety of processes

depending on the kind of structure and the firm's special-trade construction
activities. MNormaliy, general contractors subcontract to several of the
following special-trade contractors: rodfers, sheet-metal workers, carpenters,
excavation specialists, plumbing contractors, mechanical contractors (heating
and air conditioning), electrical contractors, concrete workers, painters,

masonry contractors, and others.

Due to the extreme range of processes involved in the building construction
industry it would be unreaiistic to attempt to describe each. The descriptive
paragraphs in Section A should provide a general scheme of activities for

the major areas of building construction,



C. Potential Hazards

The types of hazards that building construction workers and associated
special trade workers may be exposed to are numerous and wide ranging.
The construction industry is unique in that the workers' environment is
uncontroiled and constantly changing. There %s not a1ways the potential
for instituting engineering controls. Often the safety and health of
the worker relies on safe practices and inspection of machinery and
materiais used. The foliowing paragraphs present the various hazards

that might be encountered.
(1} Safety Hazards
(a) Falis

Falls include persons fé]]ing'from a height to a Tower surface {such as

from a scaffold, ladder, or roof) and thase falling on the samé Tevel.

The falls from heights can potentially involve any of the construction
subgroups, but especially masons, stoneworkers, plasterers, carpenters,
roofers, painters, and structural steel workers. Falls on the same level
can include slipping or tripping on the walking surface or on an object and
Tanding on the same surface. Falls on the same surface may involve members
of any of the construction subgroups and may be the result of insufficient
marking of a hazard, poor houskeeping, or a s?ipper surtace. Falls from
heights may include the same causes, but also may result from falling through
an opening or off the edge of an elevated surface, or from a collapse or

shift of a ladder or scaffoid.

10



(b) Materials Handling Injuries

Injuring occuring while handling materials may also happen to any
construction worker, such as during the loading, moving, or unloading of
bricks, concrete blocks, roofing materials, Tumber; etc. These injuries
may be in the category 6f overexertion or strain, cuts, bruises, and minor

criushes.
{(c) Hand Tool Injuries

Injuries may occur from use of non—powered hand tools (handsaw, hammer,
crowbar, etc.) or powered hand tools (skillsaws, power drills, power

grinders, etc.). Injuries sustained from non-powered hand tools are commonly
minor cuts, bruises, and crushes, while those from powered hand tools include,
eye injury, minor cuts, amputations, and electrical shock. Hand tool injuries
may be expected to impact such groups as general contractors, carpenters,

floorers, and roofers and sheet metal workers.
(d) Injuries From Machinery and Equipment

Items in this category may be stationary or mobile machinery not of the
hand-held variety. These items include table saws, jointers, concrete
or mortar mikers, tractors, and others. Injuries may include cuts,
amputations, crushes or strains. Many of the injuries result from being
caught in the mechanical system or from having the mobite equipment roIi

over.

11



{e) Injuries From Falling Objects

In the construction industry it is common to have personnel working on
various levels of elevation where one may be injured by items dropped
from one level to another. The extent of the injury depends on the shape
and mass of the object and the distance falien. Injuries of this type .

may occur to members of any construction subgroup.
(f) Contact Burns

Burns to the skin from contact with an extremely hot substance or surface
would only be expected to impact certain construction subgroups. Roofers
often experience accidents where they are burned with the hot tar they

are working with. Burns involving roofing tar may occur from falling while
carrying a bucket., sloshing tar out of the bucket, creating a splash from
the kettle while adding tar to the kettle, leaks in a liquid transport
system, or from blown tar if the kettle is allowed to overheat. Other
burns may occur as a result of contacting a freshly welded or soldered
metal area or the outside of the roofing tar kettie. Plumbers and other

pipe fitters are subject to burns from molten lead used in some pipe joints.
(g) Injuries From Cave-Ins

Excavation and trenching employees are highly subject to caQe—ins while
working in areas below ground level,. Cave-%ns often result in suffocation
and death of the workers, A 1977 engineering study showed that the

major factors infiuencing trench failure are the presence of construction

equipment near the edge and adverse climatic conditions.(5) Cave-ins

i2



may happen in any type of soil and in any part of the country. Other
injuries sustained during cave—iﬁs may include being crushed or hit by heavy

chunks of earth, falling rocks or other materials.
(h) CGontact With Electrical Lines

The extent of the injury would depend on the Tine volitage and whether
the individual was grounded; death would not be uncommon. Construction
groups probably most Tikely to come {n contaét with electrical 1ines are
electrical contracting personne1; roofers, trenchers and excava%ors, and

heavy equipment operators.
(i) Fires and Explosions

Tﬁe storage and use of various flammabie and combustible substances on

a construction site present a constant hazard. Such sources are gasoline,
1iquid propane, solvents and thinners, paints, glues, fillers, gas cylinders,
and others are often found on a construction site in addition to muliiple

ignition sources.
(2) Health Hazards
{(a) Chemical Hazards
Inhalation of toxic dusts, fumes, gases, and vapors at construction sites
could be an extensive problem if the exposure took place in an enclosed

or confined area. The hazards incTude damage to various organs and systems

of the body and can range up to the development of cancer and other fatal

13



diseases. Some of the general inhalation hazards are metal fumes from
welding and soldering operations; silica exposure from earth moving and
-sand handling operations; asbestos from insulation; formaldehyde from
insulation operations; solvents in paints, varnishes, and glues;
Portland cement in concrete and mortar mixings nuisance wood dust from
sawing and woodworking; Tead from leaded paints; plumbers molien Tead
pots and soldering: chromates from paints: carbon monoxide from in-
ternal combustion engines; phosgene from fluorocarbons (refrigerants,
etc.). Suspect cancer-causing agents that could possibly exist on

a construction site are acetylene, butane; nickel, coal-tar pitch,

iron oxide, benzene, and ashestos.(6)

Additionally, contact with the skin or eyes of acids; solvents, or other
irritants are important hazards. Occupational dermatitis and skin burns

are a very common problem in the construct%dn industry. Contact with

noxious agents represents the largest class of disabilities to construction
workers.(7) Agents which may cause dermatitis or skin conditions are
Pertland cement, plastics, . glass dust; phenclic wood preservatives, solvents
and thinners, calcum hydroxide.{1ime), epoxy resins, and petroleum fractions.

(7, 8)
(b) Physical Hazards
Radiation is a physical hazard that may be of significant interest. The

two categories are ionizing and non-ionizing radiation. Ionizing radiation

should only be of concern if industrial x-ray units are being used on-site.

14



Non—ionizingradiﬁtibnwou1d primarily concern ultraviolet (UV) and infrared
(IR) radiations. Common sources of UV radiation are welding and cutting
‘operations and sunlight. IR radiation is generated by any mass heated
above absclute zero degrees. Welding, soldering, furnaces, and etc. may
produce hazardous Tevels of IR radiation. Lasers may also be found on
construction sites, which can create a hazard to the eyes of workers if

they are caught within the beam.

Noise can be damaging to the hearing of workers if they are exposed to
high intensities for Tong durations. Sources of hazardous nocise may be
power machinery (table saws, grinders, etc.), hand powered tools, or

mechanical equipment (tractors, trenchers, or others).

15



D. Existing Hazard Controls

Hazard controls may be in the form of engineered controls, administrative
controls, or personal protective equipment. Engineered controls are
considered to be the most protective, since they control the source of the

potential illness or injury.

Controls avajlable to prevent falls from elevations are the use of safety
belts and safety nets, the‘insta11ation of stéinﬂay and working surface
guardrails and toe boards, and the quality control of ladders and scaffolds
used on the site. Fails may be effectively Timited by marking floor

openings and tripping hazards and requiring scaffold permits.

Materials handling injuries could be Timited by encouraging the use of
hoists, Tifts, and etc., and by training employees in proper 1ifting and
moving techniques. The prevention of Talling objects from overhead
conveyors is accomp]ished by installing guards around the conveyor. Other
falling object injuries are guarded against by requiring personnel on the

site to wear hard hats.

Falls from the same level may be reduced by assuring that proper illumina-
tion is available, that good housekeeping is a part of everyones daily
activities, and that sand and salt are spread on icy surfaces. Additionally,

tripping hazards can be covered, smocthed out, or marked.

16



Guards and deadman controlis may be ﬁsed extensively to 1imit injuries

from hand powered tools. Positive connections of air lines with pneumatic
tools can prevent accidents due to a lToose compressed air Tine. Ground
fault interrupters are a requirement on all 120 volt temporary construction
power 1ines and could eliminate serious injur& to personnel operating

hand power tools if a short occurred.

Controls on machinery and eguipment inciude guards on saws, grinding
wheels and belt sanders, and the use of rollover protective devices for
mobile heavy equipment. The use of feeder devices should also be encouraged

on power machines where a stock product is normally fed by hand.

Injuries due to contact with electrical Tines can be reduéed by restricting
the use of conductable metal ladders and shutting off the power in the area
of the work. Temporary construction power lines installed with ground fault

interrupters should eliminate serious injury if human contact is made.

_Injuries due to the use of non-powered hand tools are virtually dependent

on the skill of the operator, quality of the tools, and the wear of protective
clothing by the operator. Personal protective clothing that may reduce
injuries to these workers are heavy boots and shoes, gloves, eye protection,

and head gear.
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Burns to the eyes and skin. due to working with hot substances, can be
controlied by personnel wearing protective equipment on the arms. hands,
and face. Caution should be taken when transporting vessels of

hot substances, especiaily up.and down Tadders. The same precautions
should be taken when using chemicais capable of caﬁsing burns, however, if

the chemical is an acid, then acid resistant equipment shouid be worn.

Cave-ins in trenching and excavating operations are most effectively
Timited by using proper shoring and sloping technigues. Shoring should

be installed from the top down and removed from the bottom up.(9)

Explosion and fires can be controlied by proper storage of flammable
- substances in posted areas where smoking is forbidden, use of safety
- containers to carry highly flammable substances such as fuel, and use of

chains - for storing compressed gas cylinders upgright.

The preferred method of controlling respiratory exposure to toxic dusts,
fumes. gases. and vapors is the use of engineered ventilation systems, but
in the field the feasibility of engineered controls is unlﬁke?y. The next
best contral is to substitute a Tess toxic substance for the one of concern,
it possible, or to reduce the duration of the eprsure. The control method
of last resort is the use of personal protective equipment (respirators).
Control of skin conditions due to contact with irritants can be accomplished
in some cases by the use of protective gloves and clothing and by the use

of protective barrier creams.
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Protection from physical health hazards is often abcomp1ished by isolation
of the source or Timitation of the duration of exposure. In control of
ionizing radiation or X-ray exposures on a construction site, the beam is
collimated as much as possible, the area of the operation is cont‘ro’.'led,
and the operators are monitored. IR radiation and UV radiation exposures

to operators are controlled by wearing protective clothing and eye protection,
such as a welders hood. Other workers in the area of UV and IR sources
should be protected by the use of shields around the operator and fhe
source. Personnel working in laser operations should wear Taser goggles

and the Taser area should be posted. Control of noise exposure is
accompTished by reducing the noise level generated by using engineered
controls on the source, isolating the source from other workers, Timiting
the duration of the exposure, and by using ear plugs or muffs to effectively

reduce the noise level reaching the inner ear.
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E. Accident and I1lness Statistics

As stated earlier, contract construction has.had one of the highest injury

and i1lness rates of all major industries over the years. 1In a nationwide
study of construction injuries and i]lﬁesses from 1972 to 1975 the Bureau

of Labor Statistics (BLS) reports that illness and injury incidence declined
consistently over the'period by almost 16%.(2) At the same time this decrease
in incidencé occurred in the construction industry, a cofresponding

decrease in all othér private industry also occurred, causing the construction
to private industry ratio to remain at about 1.8 to 1. The major decline

wa§ in the number of nonfatal injuries and illnesses invu]ving‘no Tost workdays.
Additionally, the number of fatalities. The average annual incidence rate

for total recorded occupational injuries and jiinesses during the four

year period was 18.3, compared to the private sector with 9.9.

According to 1975 and 1976 BLS data, the illness and injury incidence rates

for all of the subject SIC's were higher than the average for the private

sector, as shown in Table 2.(10) The subject SIC industries ranked as follows

in .decreasing order with regard to illness and injury 1ncidence.rates: roofing
and sheet metal work (SIC 176); then miscellaneous special trade contractars
{structural steel erection - SIC 1791; glass and glazing - SIC 1793; excavating
and foundation work - SIC 1794, and etc.); plumbing, heating, and air conditioning
(SIC —‘171); general building contractors (SIC 15); concrete work (SIC - 177);
masonry, Stonework, tile setting, and plastering (SIC - 174); electrical work

(SIC - 173); carpentering and flooring (SIC - 175); and painting, papering, and

decorating in arder of decreasing hazard.
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BY INDUSTRY, UMITED STATES. 1975 AND 1976

Incidence rates per 100 full-time workers 4/

1876 Rontatal
annual cases
SIC average Lost witheout
Industry 1/ code employment Total workday Tost Lost
2/ {in thgﬁsands) cases 5/ cases workdays workdevs

1975 1 1976 | 1975 | 1976 1975 | 1976 | 1975 1976

Private Sector - 64,689.8 9.1 9.2 3.3 3.5.' 5.8 5.7 56.2 60.5
General Building Contrs. .15 1003.6 15.5 | 14.5 .5.3 5.2 10.2 ¢.21 ¢1.7 1100.0
Special Trade Contractors 17 1793.4 15.5 115.3 5.4 5.6 161 8.7} 98.7 105.8
Plumbing, Heating,vAir 7

Conditioning 171 437.8 16.17 }16.3 4.7 5.0 {11.2 1.3 71.4 89.7
Pzinting, Pzperhanging, . :

and Decorating 172 118.7 - §.7 1101 3.6 4.6 5.0 551 79.9 {113.9
Electrical Work 173 317.5 14.5 }113.6 4.3 4.3 10.2 9.3 | 88.9 76.6
Masanry, Staonawork, and

Plastering 174 274.3 {151 1144 5.8 5.6 9.2 8.5 1100.7 94.6
Carpentry ard Flooring | 175 |  106.0 3.5 |127 |61 |55 | 7.4 | 7.2] e5.4 | o7.8
Roofing and Sheetmetal 1786 125.6 21.5 |21.4 9.5 g.6 112.0 11.8 {195.4 |205.1
Concrete Work 177 97.2 15.2 |14.2 5.5 6.5 9.7 7.7 1102.2 {117.6

Miscellaneous Special 178 2898.3 . 17.0 17.3 £.2 6.3 10.8 10.9 1117.2 {127.8
Trade Contractors . .

1/ Totals for divisiomsand 2- and 3-digit SIC codes include data for industries not shown separately.

2/ tandard Industrial Classification Manual SIC, 1972 Edition.

3/ Annual average employment for nonagricultural industries is based primarily on empioyment covered by
State unemployment insurance program. For those industries in which the unemployment insurance program
does not have complete coverage and there is no change in the content of the industry classification
between the 1967 and 1972 SIC manuals, estimates from the U.S. Depariment of Labor's Employment and
Earnings Survey, which are based on the 1967 manual, are used. Annual average employment Tor the agri-
culture, forestry and fishing division in & composite of data from the unemployment insurance program,
and estimates of nired-Tarm workers encaged in agricultural production (SIC 01 and 02) provided by the
Statistical Reporting Service, U.S. Depariment of Agriculture. The agricultural production estimates
are adjusted to excluse employment on farms with fewer than 17 employezes.

4/ The fncidence rates represent the number of injuries and {71lnesses or Tost workdays per 100 full-time
workers and were calculated as: (N/EH) x 200,000 where ‘

N = number of injuries and illnesses or last workdays
EH = total hours worked by all employees during calendar year
200,000 = base for 100 full-time equivalent workers {working 40 hours per week, 50 weeks per year).

5/ Includes Tatalities. Because of rounding, the difference between the total and the sum of the rates for
lost workday cases and nonfatal cases without Tost workdays does not refiect the fatality rate.

. 8/ Excludes fTarms with fewer than 11 employees.

7/ Data conforming to the 0SHA definitions for coal and Tignite mining (SIC 11 and 12) and metal and non-
metel mining (SIC 10 end 14), and for railroad transportation {SIC 40) were provided by the Mining
Enforcement and Safety Administration, U.S. Department of the Interior, and by the Federal Railroad
Administration, U. S. Department of Transportation.

NOTE: Dashes indicate no data reported, or data that do not meet publication guidelines.

n.e.c. = not elsewhere classified.

SOURCE: Bureau of Labor Statistics, U.S. Department of Labor.

Chartbook on Occupztional Injuries and T1lnesses in 1976. U.S. Departwent of Labor, Bureau of Lzbor Statistics,
1978, Report 535, Table 1.
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According to 1975 California work injury and illness data, all constructfon
categories listed working surfaces as the major agency ﬁausing disabling
injury, except for concrete workers and carpentry and flooring workers,
which showed hand tools as the major cause.(11) Strains and ovefexertion
were the major type of disabling injury for structura1 steel erection,
plumbing, heating, air conditioning, electrical, masonry, carpentry and
flooring, concrete, and drywali. Falls and slips were most frequently
named as the accident type'responszTe for disabling injuries for
painting, roofing, and insulation and acoustical workers; while struck

by or against accidents were the most frequent type for general buiiding
contractors and cperative builders, glazing workers, and other special

trades.
A Wisconsin study of the general contracting industry (SIC 15) during the
period of 1971 through 1974 showed a distribution of Tost workday injuries

by accident type as follows:(12)

Injdry Typé % Of A1l Cases

Materials handling injuries 16.5%
Falls frbm efevations 14.6%
Falls on same level 11.7%
Injuries from powered hand tools : 5.5% .
Injuries from non-powered hand tools 5.3%.
Injuries from machine saws ‘ 2.5%
Vehicle related injuries 2.4%
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The most freguent material handling injury was a sprain or strain and most
often hurt were laborers (44%) and then carpenters (31%). Falls from
elevations most often invoived scaffolds and then Tadders. The highest
number of scaffold accidents occurred due to improper construction, installa-
tion, or maintenance of the scaffold. The highest number of jadder accidents
involved the absence or failure of non-slip devices at the base df the
ladder. The most often hurt workers in falls were Taborers (40%) and then
carpenters (39%). Falls on the same Tevel were mostly due to siippery or
Tittered surfaces, most often injuring Taborers (43%) and carpenters (34%).
The most frequently involved hand power tools in decreasing significance

were powered hand saws and skillsaws, air hammers, electric drilis, power
nailers, and abrasive stone wheel grinders, causing a high frequency of cuts
on the hands. The most frequently involved non-powered hand tools by
decreasing frequency were hammers, sTedges; shovels, knives, and crowbars,
causing cuts and broken bones in the hands to be the most ﬁommon injury.
Machine saw accidents resulted in cuts énd amputations of the hands by the
B]ade most frequently by table saws, then stationary saws., chain saws, and

radial arm saws.(12)

Roofing and sheet metal contractors represent one of the five target

industries tagged by OSHA in 1972 for special emphasis. A special study

by California in 1970 of injuries to roofers and sheetmetal workers indicated
that the largest single source of injuries to roofers (about 29%) were slips
and fa]1sf(13) The bulk of these were from elevated surfaces. The same study
indicated that 23% of injuries to roofers were caused by hot tar and 19% due to
strain and overexertion. About 30% of the injuries to workers occurred while

working with dry roofing materials and 20% while working with hot tar.
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In an evaluation of job hazards of the roofing industry NIOSH drew
conclusions from the Ca]ifornia study, stating that burns are the
accident type with highest frequency.(14) They went on further fo

state that s1fps and falls (from a differentlleve].or on the same

Tevel) are two of the most important accident types in terms of frequency

and severity in the roofing industhy.

Another California study of trenching and excavation operations inves-
tigafed 80 fatalities.(9) Nearly 40% of the cave;in fatalities occurred
at sites where no shoring and sloping had been used; 20% occurred
because of improper installation or removal or shoring: 14% occurred
because of inadequate shoring or sloping; and 11% occurred while working

beyond the shoring.

A Targe number of all construction work injuries are due to falls from
elevations. A 1975 California study, looking at falls from elevations

in the construction industry, showed a marked decrease in the incidence
during 1971 through 1974. Even with this decréase, the 1975 figurevfor
the construction industry was three times higher than the all-industry
average.(15) Ladder; were found to account for the majority of the falls
(31%), scaffolds for 19%, and roof top falis for 14%. Sixty percent of
the disabling injuries from Tadders 1n§o]ved special trades employees.
Carpenters sustained the highest number of injuries for a singie employee
class (24% of the ladder-related injuries); General building contractors
and roofers each accounted for about 40% of the falls from roofs. General
building contractors were involved in 31% of the falls from ali sources

resulting in injury. During 1972-1976 falls were the cause of 23% of
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construction deaths. Approximately 29% of fatal falls from roof tops
occurred when working around unguarded openings. Another California
study indicated that falls were responsible for over 50% of all scaffoid?
related injuries.(16) Forty percent of these falls indicated that unsafe
scaffold conditions precipitated the fall. Two-thirds of all scaffold
injuries involved special trade contractors (half of which were masonry,
stone and plaster workers). Carpenters sustained 20% of the injuries,
heading the 1ist as the single occupation with the most scaffoid-related

injuries.

A NIOSH mortalfty study of the AFL-CIO United Brotherhood of Carpenters
and Joiners of America found that the major source of the elevated
fatality level experienced among young construction workers was falls.(17)
The study aiso showed an excess level of lung cancer for acoustical

tile applicators and insulators, probably from past asbestos expoéures.
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F. Exposure Levels

Levels of exposure to chemical and physical hazards are extremely variable,
because of several factors. Airborhe levels of dusts, gases, and vapors
depend upon the generation rate, the environmental conditions, and the

degree of dispersion or‘diiution afforded by the amount of fresh air
available. The Tack of a controlled environment makes_it impossible to
predict what exposure levels may be encountered by workers. Physical

hazards will aiso vary. Noise hazard levels depend upon the duration

of the exposures and in some cases the type of material being worked on.
Thermal stress is dependént on the ambient conditions and the acclimatization

of the workers.

An exhaustive search was made Tor data representing exposure levels to
the health hazards of the construction industry, without success. Some
foreign Titerature is available which provides data on exposure levels,

but Tack of English interpretation made it of 1ittle use.
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G. Related Studies

There were no other on-going related studies identified during the

course of this profile preparation.
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H. Industry Trends

In 1978 new constructibn work was up by 10% in dollar value {excluding
home building), and an 8% growth is being forecast for 1979.(18) The
contracting volume is within 5% of the all time peak set in 1973. A
decrease in single unit housing construction is expected this year Qith

a corresponding increase'in'commErciaI and industrial building. VOffice
building has currently been the hottest planning prediction for the near
future, with piéns running 72% ahead of the 1977 rate. Store construction
and educational building construction are also predicted to experience
decreases. Multi-unit residential construction is also expected to pick

up, in fact, the design activity for apartments in up 45%.

0SHA inspections in the construction'inaustry accounted for one-third of

all OSHA inspections in 1973 and 1974; and accounted for 30% of the inspections
in 1975.(2) The décreasing illness and injury rate mentioned eariier

indicates that the strong emphasis in this industry may be having a

positive effect.
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I. Existing Standards
(1) OSHA Standards

' In'tﬁe past, the cqnstruction industry has been overwhelmed by con-
flicts over which OSHA regulations were applicable to their operations.
The construction industry is subject to both 29 CFR 19f0, "General
Industry Standards", and 29 CFR 1926, "Construction Standards and
Interpretations”. The construction empioyer has been obligated to
comply with general industry standards (from Part 1910), when specific
construction standards (from Part 1926) were not available for an

area of ccﬁcern. This meant that construction emplioyers had to con-
stantly keep up with two sets of regulations and many conflicts arose

between the industry and OSHA.

A move is currently underway by OSHA to verticalize the 29 CFR 1926
by removing all portions of 29 CFR 1910 which pertain to the construc-
tion industry and place them in 29 CFR 1926. As the first phase of
the "verticalization" process, a program directive was established,
including a Tist of applicable Part 1910 standards, and was endorsed
by the Advisory Committee on Construction Safety and Health.(19)

The program directive (OSHA Program Directive #200-88) basically
stated that OSHA personnel would continue to enforce Part 1926 stan-
dards, and that they woufd only enforce those Part 1910 standards that
were endorsed as applicable to the industry by the Advisory Committiee.
1t further stated that the only way a citation can be made for a vio-
lation of a Part 1910 standard, not contained on the endorsed 1ist,

is to seek the approval of the Regional and National Offices. A copy
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of the newly integrated Tist of applicable Part 1970 and 1926 standards
is presented in Appendix A.(19) AT1 of the subparts potentially apply
to the building construction industry with the possible exception of

subparts S, T, and U.

In a previously mentioned study in Wisconsin over the period of 1971-74
it was found that the particular OSHA standards in Table 3 were the

most applicable to probiem areas in the general contracting classification
SIC 15.(12) 1In fact, those standards 1isted were relative to a total

of 39.6% of all the cases in the industry.

In a conversation with members of the OSHA Construction Standards
Division it was learned that subparts M (Fioors and Wall Openings),
L (Ladders and Scaffolds), and S (Tunnels) will be reviewed and revised

during FY 1979.(20)
(2) State Standards

In some instances states have their own occupational safety and health
regu1atibns. In a1l cases they must be as stringent or more stringent

than those of OSHA.
(3) Association Guidelines

Sore trade associations have estaﬁ]ished safety and health guidelines
that are consistent with OSHA standards. In areas of specific concern
to the industry the guidelines may expand more on control techniques,
and association members may follow these guidelines in addition to

those of OSHA or the state. One typical set of guidelines for the
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TABLE 3~

GEFERAL COVTIRACTIING
STANDARD INDUSTRIAL CLASSIFICATION 1509

Table of Existing 0.5.H.A. Stzndards
Relating to Safetv Problem Areas

- Existing Relate to %
Safety Problem Area Standa:dsqy .of 211 Cases

1. Materials Handling Oper-
ations (e.g., 1ifting
building materials
by hand none

7. Falls from Elevation 1926.451 Scaffolding
1926.450 Ladders
1626 .500 Guardrails
1926.1000 throucgh
.1003 Rollover Protection 14,6%
for Mcobile Equipment
1926.104 Safety Belts
1926.105 Safety Nets
1926.501 Stairways

3. Falls on the Same Level 1926.25 Housekeeping 11.7%
&L, Pgwered-Hand Tool
Injuries 1926 .304 Woodworking Tools
' ’ 1926.302 Povered Hand Tools 5.5%

1926.303 Abrasive Wheels

5. Ncn-Powered Hzrd-Tool

Injuries 1926.301 Hand Tools 5.3%
6. Hachine-Saw Injuries 1910.213 VWoodworking Machinery 2.5%
7. Highway Accidents none

The 0.5.H.A. standards listed aboﬁe relate to a total cf 39.6%
of all the cases for the industry, 1971-74.
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construction industry is the Associated General Contractors of

America - Manual of Accident Prevention in Construction.

(4) National Consensus Standards
(a) American National Standards Institute (ANSI)

The American National Standards Institute is the clearinghouse and coord-
inating body for voluntary standards activity on the national level.(21)
Some 250 ANSI standards have been adopted or referenced in the OSHA
standards. Others may simply be usefui as standard procedures to
follow in daily operations. The A-10 series of thé ANST standards
deal specifically with the construction industry, while other general
standards that apply way be found in other series. A complete Tist
of the ANSI standards that may be appiicable to the construction

industry are provided in Appendix B.{21)

(5) National Fire Prevention Association (NFPA)
The NFPA publishes both fire codes and electric codes for buildings
and operations. Most of those that are applicable to the construction
Vlindustry employees' safety and health are referenced directly in the

0SHA standards.

(c) Consensus Standards Referenced by the OSHA standards
Some of the national consensus standards are referenced only by the
OSHA standards and it is up to the employer to find out the details.
" Some of the referenced standards that an empioyer in the construc-

tion industry should have on hand have been 1isted below:(7)
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Subject Area

Inspect and Maintain Portable Fire Extinguishers

Flectrical Installations

Traffic Control Signals, Signs and Barricades

Accident Prevention Tags
Crane and Hoist Signals

Cranes and Derricks

Material Hoists
Permanent Elevators
Concrete Construction
Machinery Guards
Woodworking Tools
Ladders

Gas Welding and Cutting

Arc Weiding and Cutting

Powder Actuated Tools

Storage of Explosives

Referenced Standard

NFPA N T0A-1970

NFPA 70 - 1971

ANSI C 1 - 1971

ANSI D 6.1 - 1971

ANSI Z 35.1 & .2 - 1968

ANSI

ANSI B 30.2.0 - 1967

ANSI 30.6 - 1969

ANSI A 10.5 - 1969

ANSI A 17

ANSI A 710.9 - 1870

ANSi B 15.1 - 1958

ANSI 0 1 - 1961

ANST A 74.2 & .3 - 1956

ANSI 7 49.1 - 1967

National Elec. Code,
Art 63

NFPA 70 - 1971

ANST C 1 - 1971

ANST A 10.3 - 1970

I.R.S. reguilations

26 - CFR - 181 Commerce

in Explosives



(d) Foreign Standards
During the course of searching through the available literature and

talking with persons in the building construction field, no‘foreign

safety and health standards were overturned.
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J. Names of Industries, Associations., Unions, or Oiher Interested Parties

Associated General Contractors of America (AGC)
1957 E St., N.W.

Washington, D.C. 20006

(202)393-2040

Associated Builders and Contractors, Inc.
Room 409, 444 North Capitol St., N.W.
Washington, D.C. 20001

(202)347-8681

Laborer's International Union of North America
905 16th St.. N.K.

Washington, D.C. 20006

(202)737-8320

National Association of Home Builder's of the U.S.
15th and M Streets, N.W.

Washington, D.C. 20005

(202) 452-0200

American Federation of Labor and Congress of Industrial Organiéations (AFL-CIO)
815 16th St., N.W.

Washington, D.C. 20006

(202)637-5000
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K. Names and Addresses of Companies

Several attempts were made through different associations to identify
Targe and small companies within the field. The associations did not
have the information available in the form necessary. In other sources,

such as the Thomas Registry., the major business area was not broken down

to the point where one could delineate between residential constructors,

commercial constructors, or heavy constructors.
In most cases, building construction Tirms should be easy to identify

for a specific area by consulting the telephone bock yellow pages.

The time Timilation of this project did not permit such a search.
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L. Summary Analysis of Data

Contract construction has one of the highest injury and illness rates,
historically. The rate has been almost twice as high as that for the

private industry sectaor.

The incidence rate has been decreasing over the past several years

with a corresponding decrease in employment.

The individual building construction subgroups with the highest inci-
dence rates are indecréasing arder: roofing and sheet metal workers,
miscellaneous trade contractors, excavation and foundation workers,
plumbing>and heating and air conditfoning worker, general building
contractors, concrete workers, masonry and related warkers, electrical
workers, carpentry and fleooring workers, and painting and related

workers.

It appears that the greatest number of disabling injuries within the
industry are from falls from an elevation and strains and overexertion.
Ladders and scaffolds are implicated as the major sources of the

injuries.

Fails are the major cause of fatality among young construction workers

and Tung cancer is excessive for acoustical tile and insulation workers,
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APPENDIX

A - ANSI Standards Applicable to Construction’

B - 29 CFR 1926 Safely and Health Regulations Applicable to

Construction Work
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APPENDIX A
ANSI Standards Applicabie

Drinking Water Coolers, Drinking Founiains
and Self-Contained, Mechanicdlly-Refriger-
ated, ANSI/ARI 1010-73, $3.25

[a112.11.1]

Electrical Szfety — Nationa! Electrical Code,
ANSI/NFPA No. 70-1978, $6.25 {ci]

Electrical Safety, Generation and
Distribution
National Electrical Safety Code, ANSI

C2 11977 Edition}, $6.50 N (o]

*Installstion and Maintenance of Electric
Supply Stations and Equipment, ANSI
C2.1-1971 FCZ._'II

*Nationat Electrical Safety (fode, Part 2,

- Installation and Maintenance of Over-
heagd Electric Supply and Cornmunica-
tion Lines, ANSI CZ21976 - [Cz.2]

*installation and Maintenance af Under-

ground Electric Supply and Cammuni-
cation Lines, ANSI C23-1873  {[C2.3] -

*Operation of Electric Supply and Com-
munications Lines and Equipment,
ANS) C2.4-1973 -[C2.4]

*This standard is not sold separately,
but is contained in the Nationa!
Electrical Safety Code, ANSI C2
{1977 Edition)

Elevatars » -

Elévators, Dumbwaiters, Escalators, and
Maving Walks, ANSI A77.1-1978

Bound Edition $30.00
Loose-Leaf Edition 30.00
Loase-Leaf Binder - 5.00

Note: Price of either edition includes auto-
matic updating service through 1980.
[Aa17.1)

Elevators, Escalators, and Moving Walks,
Practice for the Inspection o:f_ {inspec
tor'"s Manual), ANSEA17,2:1973,
$10.00 {£17.2}

Explosives
Explosive Materials. Manufacture, Trans-

poration, Starage, and Use of, ANS)/
NFPA No. 4851973, $3.00  [2271.1]

1Transportation, Storage, Handling, and
Use of Comrmercial Explosives and
Blasting Agents in the Construction
Industry, ANS! A10.7-1970, $4.75

[A10.7]

Face Shislds — sec Personal Protective
Equipment

Fire Doors and Windows .
Fire Door Frames, ANSH/UL 63 April
19706, $4.00 [A155.1]
Fire Doors and Windows, ANSI/NFPA
No. 80- 1877, $5.00 [A2.7]

L3

to Construction

Shiding Hardweare far Standard, Horizon-
wally Mounted Tin-Clad Fire Doors,
ANSYHUL 14{bY-March 1873, $3.50

. [A143 1}

Swinging Hardware for Standarg Tin-Clad
~ Fire Doors Mounted Singly and in Pairs,
ANSI/UL 14C-March 1973, 83.50

) - {4133.7]

Tin Clad Fire Doors, ANSHUL 10{a)-
October 1973, $3.50 {A142 1]

Abrasive Whesle Use, Care, and Frotection,
ANS]I B7.1-1978, $7.50 IB7.1]

Boats — Marine Through-Hull Fittings and
SeaValves, ANSI/UL 11271-March 1973,
$3.50 (2254 11

tCeramic Tlle, Terrazzo, and Marbls Work,
ANSI A10.20-1977. $4.50 [A1020]

Compressad Gas Equipmsnt
Compressed Gas Cylinder Valve Quilet
and Inlet Connectipns, ANSI/CGA
V-1-1977, $15.00 {B57.1}

Marking Partable Compressed Gas Can-
1ainers 1o ldentify the Materia!
Contained, Method of, ANSI/CGA C-5-
1954, $2.00 [z28.11

tConcrete Construction and Masconry Work,
. ANS} A10.9-1970. 34.75 [A10.9)

Conveyors and Related Equipment, ANS]

B20.1-1976. $4.00 “1870.1)
Cranes . .

Base Mounted Drum Hoists, ANS] B30.7-

1977, $4.50 [830.7]

Crawler, Locomative, and Truck Crangg,
ANS! B30.6 1988, $4.00 1830.5

Derricks, ANS1 B30.6-1877, $4.50
“[830.68
Floating Cranes and Floating Derricks,
ANS) B30.81977, 3550 8308y
Hammerhead Tawer Cranes. ANS! E30.3-

1975, £4.50 [830.3]
Mobile Hydraulic Cranes, ANS1 B30.15
1973, $5.50 (830,15

Overhead and Gantry Cranes {(Tep Run-
ning Bridge, Multipte Girder), ANSI
B30.20-19786, $65.00 [830.2.0]

Overhead Haists, ANSI 830.16-1973,
$4.50 [R30.1G6]

Portal, Tower, and Pillar Cranes, ANS!
B30.4-1973,'54.50 [1330.4

Slings, ANST B30.9-1971, $5.00 [(£10.9]

tDemalition; ANS! A70,6-1869, $3 75
1A10.65)

1Dredging ANSI A10.15-1874, $5.00
{n106.15]



Fire Fighting Equipment .
Fire Extinguishers, Rating anid Fire Test-
ing of, ANSI/UL 717-January 1973,

$3.50 . : [zz211.11

Portable Fire Extingwishers, Installation,
Maintenance, and Use of, ANSI/NFPA
No. 10-1976, $4.26 [2z112.1]

Fire Protection
Construction and Protection of Airport
Terminal Buildings, ANSI/NFPA No. |
4781975, $3.50 [2246.1]

Matal Safety Cans, ANSI/UL 30-1977,
$3.50 [2218.1)

Metal Waste Cans, ANSI/UL 32—§eptémber
1871, $3.50 [2221.1]

Fire Protaction, Construction — Building
Canstruction and Demalition Operations,
ANS|/MFPA No. 281-1975, $3.00

. (A10.21]

Fire Protection, Exits — Satety to Life from
Fire in Buildings and Structures, ANSY/
NFPA Me. 101-1876, $6.00 [A9.1)

FiraTest .
Fira Tests of Building Construction and
Materials, Mathods of, ANSIJASTM
E778-71, $1.75 faz.1)

Fire Tests of Door Assemblies, Methods
of, ANSIJASTM E1E2-72, $1.76 [A2.2]

Fire Tests of Window ASSEI':nbhES, Methods
of, ANSI/ASTM E163-65 (1972,
£1.75

Flammable and Combustible Liquids Code,
ANSI/NFPA No. 30-1976, $4.75
[z288.1]

[Az.6}

* 1Floer Loading — Minimum Design Loads in
Buildings and Other Structures, Building
Code Reguirementsfor, ANSI ASB.1-
1872, $7.50 [As8.11

tFleor and Wa¥ Openings — Temporary
Floor and Wall Openings, Flat Roofs,
Stairs, Railings, and Toeboards for Con-
struction, ANSI A10.18 1877, $34.00
[A10.18])

Fork Lift frucks - see Industrial Trucks

Fue] Gas — National Fue) Gas Code, ANSY
NFPA No. 541974, $3.00 [z223.1]

Fuel Storage and Handling
Flame Arresters for Use on Vents of
Storage Tanks for Petroteum Oil and
-Gasoling, ANSI/UL 525 Septernber
1973, $3.50 (222211

Liguefied Petraleumn Gases, Storage and
Handling of, ANSI/NFPA No, 581577,
$5.25 12106.1])

Production, Storage, and Handling of
Liguefied Natural Gas (LNG), ANSY .
‘NFPA No. 59A-1975, $4.25 [2225.1]

~ Gas — see Fusl Gas; Fuel Starage and |
Hardling :

G(inaing Wheslt — see Abrasive Wheels

tHandicapped — Msking Buildings and Facil-
ities Accessible to, and Usable by, the
*Physically Handicapped, ANSt A117.%-
1851 (R1971), $2.75 lanizal

Hard Hufs — see Personal Protective Equip-
ment

tHoists
Material Hoists, ANSI A10.5-1875, $4.00
ot . {a10.5]
Persannmel Hoists, ANSY A1D.4-1875,
$6.50 [A10.4)

Rope-Guided and Non-Guided Workmen's
Hoists, ANSI A10.22-1977, $3.50

Industrial Trucks -

Electric-Battery-Powered Industriat Trucks:
{Requirements relative 10 fire, electric
shock, and explosion hazards), ANS{fUL
5831977, $3.50 [B56.31

internal Combustion Engine-Powered In-
dustrial Trucks, (Reguirements relative
to fire hazard aspects), ANSI/UL S58
1977, $3.50 [B56.4]

" ‘Fowered Industrial Trucks, Including Type
_Dasignations and Areas of Use. (Relates
to a classification of industrial trucks as
1o areas of use, maintenance, and opera-
tion}, ANSY/NFPA No. BE05-1975,
$3.00 [8s6.2]

Powered Industrial Trucks — Low Lift
and High Lift Trucks, AMNS! BSS.1-1875,

$6.50 . [856.11
Jacks, ANSY B20,-1975, $4.00 [830.11
tLladdsrs
Fixed Ladders, ANSI A14.3-1974, $5.50 -
{A14.3]

Job-Mede Ladders, ANS) A15.4-1973,
$4.50 [A14.4]
Portable Metal Ladders, ANS! A14.2-1872,

including Supplement A14.22-1977,
$5.75 [A14.2]
Portable Reinforcad Plastic Ladders, ANSY
A14.5-1974, including Supplement
A14.52-1977, $7.00 [A14.8]

Portable Wood Ledders, ANSI A74.1-7975, .

including Supplement A14.121977,
3$8.60 Iat4.11

TLesars, Safe Use of, ANSS Z2136.1-1978,
$5.00 fz13c 1)

Life Preservers — see Parsonat Protective
Equipment (Buoyant Devices)

Lighting — Portable Electric Lighting Units
for Use in Hazardous Locations, Class |,
Groups C and D, and Ciass i1, Group G,
ANSYHUL 781-July 1872, $3.50 [C33.79])

Lightning Protection Code, ANSI/NFPA
No. 78-1978, $4.25 [C5.11

Machinery |
Mechanica! Power Transmission Apparatus,
ANSI B15.1-1972, $4.00 [B156.1]
tWoodworking Machinery, ANS1 01.1-
1975, $5.50, [01.1] -

- Motoreyels Helmets — see Personal Protec

tive Equipmant

Noise — Exterior Sound Level for Powered
Mabile Construction Equipment, ANSY
SAE J88a-1976, $2.00 {s6.7]

Oxidizing Materials, Storage of Liquid and
Solid, ANSI/NFPA Na. 43A-1875, $3.50
[Zz290.1]

tPavament, Asphaly, Construciion, Safe
Operating Practice for, ANS] A10.17-
1975, $3.50 ° lato17y

Py A
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Personal Protective Equipment -
Buayant Cushions, ANSH/UL 178 0,
$4.00 {Z243.2
tidentification of Air-Purifying Resdirator
Canisters and Cartridges, ANS! K13.1-

1973, $3.00 [K13.1}
‘tindustrizl Head Protection, ANS! 285.1-
1868, $3.76 ©Iz8o 1]

Tindustrial Protective Helmets for Electri-
cal Waorkers, Class B, ANS] 288.2-1871,
$3.75 [z8a.21

Marine Special Purpose Water Safety

Buayant Devices, ANSI/UL 1123
December 1972, $3.50 * [2243.1]

*Men’s Conductive Safety Toe Footwesr,
ANSI Z41.3-1875 {24131
*Men’s Electricsl Hazard Safety Toe Foot-
wear, ANS! 241.41878 {Z41.41
*Men's Metatarsal Safaty Toe Footwear,
AMSI 231.21573 {Z41.2]
*Men's Safety-Toe Footwear, ANS!
Z£41.1-1€57 {R1972} {z41.1}
*MNot sold separately. Containad in Safzty

Footwear ANSI 241 {1578 Edition),
$5.00 {z41}

1Occupational and Educationa! Eye and
Face Protection, Practice for, ANS)
Z£87.1-1868 $5.78 [Z87.1]

tPractices for Respiratory Protection,
ANS! Z88.2-1568, $5.50 {Zes.2]

. tProtective Heedgear for Vehicular Users,
ANS! 280.1-1971, including Supple
ment ANSI ZeD. 121873, $4.00; ANSI]

. Z80.12-1973 sold separately, $1.50
[Z80.1; Z=0.12l]
Rubber tnsulating Blankets, ANSIJASTM
D1048 1977, $1.75 [J6.4]

Rubber Insulating Gloves, ANSI/ASTM
D120-1877, $1.786 [J6.6)

Hubber fns-u!ating Line Hose, ANSI/
ASTM D050-1977, $1,75 fJ6.1)

Rubber Insulating Steaves, ANSI/ASTM
D1051-1877, $1.75 {J6.5]

Rubber fnsulator Hoods, ANSIJASTAM
D1048-1977, $1.75 . 1J6.2]

Rubber Matting for Use around Blectric
Apparatus, ANSIJASTM D178-1977,
$1.75 i {16.7]

FRadiation — Prevention of Radic Frequency
Radiztion Hazards on the Use of Electric
Blasting Caps, ANSI/IME 20 {1971

. Edition}, $2.00 [C95.4]

Hailings 2nd Tosboards on Flat Rowefs,
Floors and Stairs — ses Floor and Wall
QOpenings

‘tRecording OF-The Job Injuries — Method

of Recording and Measuring the Off-the-
Jab Diszbling Accidental injury Experi-
ence of Employees, ANSI Z18.3-1973;
$4.25 [{Z18.3]

Recording Work Injuries

tMethod of Recarding Basic Facts Relzting
to Nature and Occurrence of Work In-
juries, ANSI Z16.2-1682 [R1569),
$5.50 [z16.2}



tMethod of Recording and Measuring Work
Injury Experience, ANSI Z1€.1-1967
{R1973}, 54.75 [z16.1]

tUniform Recordkeeping for Occupational
Injuries and [Hnesses, ANSI 216.4-1977,
$4.00 . [216.4)

tSafety Belts, Harnesses, Lanyards, Lifelines,
and Drop Lines for Construction and
Industrial Use, ANSI A10.14-1975,
$3.50 [A10.14]

1Safety Class — Safety Glezing Material Used
in Buildings, Performance Specifications
and Methods of Test for, ANSI Z57.%-
18975, including Supplement ANSY 297, 1a-
1977, $4.75 [z57.1}

Safety Glasses — see Personal Protective
Egquipment

tSsfety Nets, ANSI A106.11-1971, $3.50
[A1Q.11}

tSanitation
Non-Water Carriage Disposal Systems,
ANS! 724313970, $2.75 fz4.3]

Sanitation in Places of Employment,
ANSI Z4.1-1968, $3.256 [74.1}

Sanitation in Temporary Labor Camps,
ANS! Z4.4-1968, $2.75 [z4.4]

1Scaffolding, ANSI A10.8-1977, $5.00
’ 1A10.8]

Signs and Symbols
tAccident Prevention Signs, ANS1 Z235.1-
1972, $3.00 [Z235.11

tAccident Prevention Tags, ANSI Z35.2-
1968 (R1974), $2.75 [£235.2]

tinformational Signs Complementary to
ANSI Z235.1-1972, Accident Prevention
Signs, ANSI Z35.4-1973, $3.00 [235.4]

1Marking Physical Hazards, Safety Color
Code for, ANSI 253.1-1971, $3.00
[253.1}

Stow-Moving Vehicle identification Em-
blemn, ANSI/ASAE 5276.2-1258/
SAE 1943, $2.00 {B114.1]

1Space Heating — Temporary and Portable
Space Heating Devices and Equipment
Used in the Construction Industry, ANSI

A10.10-1870, $3.75 [A10.10]
1Steel Erection, ANS] A1C.13-1978, $4.00
[A10.13}]

Tools
tPowder Actuated Fastening Systens,
ANSI AT0.3-1977, $3.50 [A10.3]

Stationary and Fixed Electric Toals,
ANSI/UL 287-August 1972, $4.00 .
[C33.86]

Traffic Control — Manuz! on Uniform Traf-
fic Control Devices for Streets and High-
ways, ANSI D6.1-1971, $7.00 [D6.1)

tTree Pruning, Trimming, Repairing, or
Removal, ANSI Z2133.1-1972, including -
Supplement ANSE 2133.13-1975, $5.00;
ANSI 2133.12-1975 sold scparately,
$1.60 [z133.1, Z133.13}

tVentilation
Ventilation Contrel of Grinding, Polishing,
and Buffing Operations, ANSI Z243,1-
1856, $4.25 {z43.1]

Reproduced from I
best available copy. ;

Ventilation and Safe Practices of Abresives
Blasting Operations, ANSI 78.4-1568,
$3.25 {29.4}

Welding .
Fire Prevention in Use of Cutting and
Welding Processes, ANSI/NFFPA No. 51B-
1976, $3.00 {Z48.2)

Transformer-Type Arc-Welding Machines,
ANSI/UL 551-1976, $3.50 [Cc33.23

Welding"and Cutting, ANS) Z249.1-1973,
$6.00 [Z48.1]

TWork Platfarms
Elevating Work Platforms, ANS! AS2.3-
1973, $3.00 {AS2.3]

Mabile Ladder Stands and Scaffolds )
{Towers), Manually Prapelied, ANSI
AS2.1-1977, $3.50 [A92.1]

Vehicle Mounted Elevating and Rotating
Work Platforms, ANSI AS2.2.1C65,
$3.75 [A92.2}



APPENDIX B

28 CFR 1926 SAFETY AND HEALTH REGULATIONS

AND 1910 STANDARDS IDENTIFIED AS APPLICABLE
TO CONSTRUCTION WORK

SUBPART A - GENERAL

1926.1 Purpose and scope .

1626.2 Variances from safety and health standards

1926.3 Inspections-right. of entry )

1926.4 Rules of practice for adwinistrative adjudications for
enforcement -of safety and health standards

SUBPART B - GENERAL INTERPRETATIONS

1926.10 Scope of subpart

1926.11 Coverage under section 103 of the act distinguished

1926.12 Reorganization Plan No. 14 of 1950

1926.13 Interpretations of statutory terms

1926.14 Federal contracts for "mixed"” types of performance

1926.15 Relationship to the Service Contract Act; Walsh-Healey
Public Contracts Act

1926.16 Rules of construction

*1810.11 Applicability of Federal standards
*]1910.12 Construction standards - Part 1926
*]1910.16 Longshoring

=1910.19 Applicatiun of 1910.1001 (Asbestos)

SUBPART C - GENERAL SAFETY AND HEALTH PROVISIONS

1926.20 General safety and health provisions

1926.21 Safety training and education

1925.22 Recording and reporting of injuries {Reserved)
1926.23 First aid and medical attention

1926.24 Fire protection and prevention

1926.25 Housekéeping

1926.26 I1lurination

1926.27 Sanitation

1926.23 Personal protective eguip-ent

#*The 29 CFR 1910 stendards identified in the document will be cited where
appropriate. ’
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ir1910.13?.(b)(c) - Employee owned and design of equipment -

*1010.136
*1910.136

1926.2%
1926, 30
1926.31
1926, 32

1926. 30
1926. 51

Foot protection
Footwear for employees

Acceptable certifications
Shipbuilding and ship repairing
Incorporation by reference
Definitions

SUBPART D - OCCUPATIONAL HEALTH AND
ENVIRONMENTAT CONTROLS

Medical services and first aid
Sdnitation

*1910.141(2)(2)(v) - Potable water
,1910.141(a)(5) - Vermin contrel
1910.141(g}(2) - Eating and dripking areas
*1910.141(h) - Food handling

*31810.151

Medical services and first aid

*19810.151(c) - Quick drenching or flushing of eyes

1626, 52
1926. 53
1926,54
1826, 55

Occupational noise exposure

Ionizing radiation

Nopionizing radiation

Gases, vapors, fumes, dusts, and mists

*1910,161(a), (2) - Safety requirements in using carbon dioxide

0
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1926.100
1926,101
1926.102
1926,103

Rlumination
Ventilation

SUBPART E - PERSONAL PROTECTIVE AND
LIFE SAVING EQUIPMENT

Head protection
Hearing protection

Eye and face protection
Respiratory protection

é{"f



*1910. 94(a){(i)(ii), (S)(i)(ii)(b){c), (B) - A continuous flow air-line respirater
*1810. 94{c){3)({), {4), () - Abrasive blasting

- *1910.134 Respiratory protection '

*1910.134(a), (), (), {d), {&)(H{z) - Respiratory p'rotection

1926,104 Safety belts, lifelines, and lanyards
19268.105 Safely nets

1625.106 Working over or near water
1926.107 Definitions applicable to this subpart

SUBPART F - FIRE PROTECTION AND PREVENTION

1926.150 [Fire protectibn ’
- 1926.15%  Fire prevention
1926,152 = Flammable and combustible liguids

#1910, 106(21)(22)” - Definition of marine service station
*1910.106{g)(1)(I)(g) . - Storage tanks
. #1910,106{g)(4) ~ Marine service stations

1926,153 Liquified petroleum gas (LP-Gas)

*i910, 110('b)(5)(1u) — Marking container :
"1910 110{d)}(1), (2) - Other than DOT specifications -
1910 110{d)(7)(vii}(a-f) - Installation of storage containers
1910 110{d)(7)(viii) -~ Field welding

*¥1910.110{d}(10) - Damage from vehicles

1926,154 ‘Temporary heating devices
1926.155 Definitions applicable to this subpart

SUBPART G - SIGNS, SIGNALS, AND BARRICADES
1926.200 Accident prevention signs and tags
1926,201 Sigpaling

'1925.202 Barricades
1926,203 Definitions applicable to this subpart

#g§



SUBPART H - MATERIALS HANDLING, STORAGE, USE,
AND DISPOSAL

1926,250 General requirements for storage

:1910‘ 30(a){1), (2), (4), (8) - Dockboard requirements

*1910.176(c) - Housekeeping
- 1926, 251- Rigging equipment for material handling

*1910.184(c)(2), (3), (5), (7), (10}, (11}, (12) - Safe operating practices .
*1910. 184(e)(3)(1), (ii) - Imspection records

*1910.184(D(2)(3), (4) - Wire rope slings

*1910, 184(h)(2) ([)(Iv)(V), (), (5)(i-iv) - Natural and synthetic fiber rope slings
*1910.184(i}(2), (3), (4), {6), (7), {9) - Synthetic web slings

1926.252 Disposal of wiste materials

SUBPARTI - TOOLS - HAND AND POWER

1926.300 General requirements

*1910; 212(2)(3)(i-iif) - General reguirements for machine guards
71510.212(2)(5) - Enclosure of blades

1910 212(b) - Anchoring fixed machmes

1926.301 Hand tools

1926.302 Power operated hand tools

*1910, 244(b) - Abrasive blast cleaning nozzles

1926.303 Abrasive wheels and tools
1826.304 Woodworking tools

1926.305  Jacks ~ level and rachet, screw and hydraulic
¥1910.244(a)(2)(ili-vi) - Operation and maintenance of jacks
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" 1926, 350
1926, 351
1926. 352
1926. 353
1926, 354

1926, 400
1826.401
1926, 402
1526. 403
1526,401
1526, 405

15826, 450 -

1926, 451

. SUBPART J - WELDING AND CUTTING

Gas welding and cutling
Arc welding and cutting
Fire prevention

- Ventlation and protection in welding, cutting, and heating

Welding, cutting and heating in 'way of preservative coatings
SUBPART K - ELECTRICAL

General reguirements

Grounding and bonding

Equipment installation and maintenance

Battery rooms and battery charging

Hazardous locations

Definitions applicable to this subpart
SUBPART L. - LADDERS AND SCAYFOLDING

Ladders
Scaffolding

*1910. 28(a)(15) - l_\Ia.Eerial hoisted onto z scaffold
*1910. 28(a)(18) - Work on scaffolds during storms
*1910. 28(a)(20) - Tools, materials and debris accumulation

1910 29

Manually propelled mobile ladder stands and scaffolds (towers}

*1910. 29(a) - Generzal requirements
*1910. 29(c)(1)-(7) ~ -Mobile tubular welded section folding scaffolds

1926, 452

-

Definitions ai:plicable to this subpart

$1910. 21(g) - Definition of manually propelled mobile ladder stands and*

1926. 560

- scaffold towers

SUBPART M - FLOORS AND WALL OPENINGS, AND
: STAIRWAYS

Guardrails, ha-ndra_ils, and covers

*1910. 23(b){5) - Guarding of wall holes



1926,501
1926, 502

Stairways
Definitions applicable to this subpart

*1910. 21(a)(10) - Definition of wall hale

SUBPART N - CRANES, DERRICKS, HOISTS, ELEVATORS,

1926, 550
1926.551
1926, 552

1926, 553

1826, 554
1926.555
1926. 556

AND CONVEYORS

Cranes and derricks

Helicopters

Material hoists, personnel hoists, and elevators
Base-mounted drum hoists

Overhead hoists

Conveyors

Aerial lifts

SUBPART O - MOTOR VEHICLES, MECHANIZED EQUIPMENT,

1526. 600

AND MARINE OPERATIONS

Equipment

*1910,176(f) - Rolling railroad cars

' j‘1310.16'.2}(:1“;, (b) - General, installation and equipment'requifements

1926 601
1926. 602
1926, 603
1926. 604
1826, 605

1926. 606

1926. 650
1826.651
1926. 652
1926.653

Motor vehicles

Material handling equipment

Pile driving equipment -

Site clearing

Marine operations and equipment
Definitious applicable to this subpart

SUBPART P - EXCAVATIONS, TRENCHING, AND SHORING

General protection requirements
Specific excavation requirements
Specific trenching requirements
Definitions applicable to this subpart
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SUBPARTQ -~ CONCRETE, CONCRETE FORMS, AND SHORING

1927.700
1925.701

1923, 702

182£.750
1925,751
1924.752

General provisions-
Forms and shoring ]
Definitions applicadle to this subpart

SUBPART R - STEEL ERECTION
Flooring requirements

Structural steel assembly
Bolting, riveting, fitting-up, and plumbmguup

SUBPART S - TUNNELS AND SHAFTS, CAISSONS, COFFERDAMS,

192¢, 800
192¢. 801
1923, 802
1926, 803
1924, 804

182¢. 850
1926, 851
192q, 852
1926. 853
. 1926.854
1926, 855
1926, 856
192¢. 857
1924, 858
1926, 859

192¢6. 860 -

1926.900

AND COMPRESSED AIR

Tunnels and shafts

Qzissons

Cofferdams

Compressed air

Definitions applicable to thls subpart

SUBPART T - DEMOLITION

Preparatory operations

Stairs, passageways, and ladders

Chutes

Removal of materials through ficor holes

Removal of walls, masonry sections, and chimneys
Manuzal removal of floors

Removal of walls, floors, and material with equipment
Storage

Removal of steel construction

Mechanical demolition

Selective demolition by explosives

SUBPART U - BLASTING AND USE OF EXPLOSIVES

General provisions

*1910.109(z)(2) (i) (a-f) - Blasting agents
*1910,109(h)(3)(ii)(a-f) - Slurry mixing fixed location



1926.901
1976, 902
1226, 903
1926. 901

Llaster qualification

Surface transportztion of cxplnsives
Underground tran=portation of explosives
Storage of explosives or blasting agents

*1910, 109(e)(3)(iii) - Pneumatic loading

1926, 906
1926, 207
1926, 208
1926, 909
1926, 910
1926, 511
" 1926,912
1826, 913
1826,914

Initiation of explozive charged - electric blasting
Use of safety fise

Use of detonating cord

Firing the blast

Inspection after blasting

Misfires )

Underwater blasting

Blasting in excavation work under compressed air
Definitions applicable to this subpart

*1910, 105(2)(12) - Definition

SUBPART V - POWER TRANSMISSION AND DISTRIBUTION .
1926, 950 General requirements
1926.951 Tools and protective equipment
1926, 952 Mechancial equipment
1926.953 Material handling
1926, 954 Grounding for protection of employees
1926, 855 Overhead lines
1926, 956 Underground lines
1826, 957 Construction in energized substatlons
1926.958 External load helicopters -
1926.959 Lineman's body belts, safety straps, and Ianyards
1826.960° Definitions appiicable to this subpart

SUBPART W - ROLLOVER PROTECTIVE STRUCTURES;

1528, 1000

1826.1001°

192G.1002

182G6. 1008

OVERHEAD PROTECTION

Rollo ver protective structures (ROPS) for materml handling
equipment

Minimum performance criteria for rollover protective structures
for designated scrapers, loaders, dozers, graders, and
crawlar tractors

Protective frame (ROPS) test procedures and performance
requirements for wheel-type agricultural and industrial
tractors uscd in construction

Overhead protection for operators of agricultural and industrial
tractors
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SUBPART X -

1926.1050 Effective dates (general)
1926,1051 Effective dates (specific)

- SUBPART INDEX .FOR PART 1926

‘Safety and Health Regulations for Construction

* -~ 1910.401-441 Comimercial Diving Operations
* - 1910..1001-1046 - Toxic and Hazardous Substances

=1910.1001
*1910, 1002
*1910, 1003
*19010, 1004
=1910, 1008
=1910. 1007
*1910.1008
%1910, 1009
*1910. 1010
*1910. 1011
*1910.1012
*1910, 1013
%1910, 1014
*1910, 1015
*1910.1016
¥1910. 1017
*1910.1018
%1910, 1028
*1510.1029
*1910, 1043
*1910, 1044
*1910, 1045

Asbestos

Coal tar pitch volatiles; interpretaﬁon of term

4-Nitrobiphenyl
alpha-Napbthylamine

Methyl chloromethyl ether

3, 3" -Dichlorobenzidine (and its salts)
bis-Chloromethy! ether
beta-Naphthylaming

Benzidine

4-Arminodiphényl
Ethyleneimine
beta-Propiclactone
2-Acetylaminofivorene
4-Dimethylaminoazobenzene
N-Nitrosodimethylamine
Vinyl Chloride

Inorganic arsenic

Benzene

Coke Oven Emissions

Cotton dust

1, 2-dibromo~3-chloropropane
Acrylonitrile

*1910.1046(a) Exposure o cotion dust iz cotion gins

S5y,

EFYECTIVE DATES



