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onstruction workers face numerous safety and health
hazards on their jobs. High injury-illness rates attest
to the seriousness of these hazards and would seem
to indicate that more attention must be paid to the

working conditions of building trades workers. Until recently
there has been very little information available to building
trades apprentices on the hazards, particularly health-related,
of their jobs. This manual not only provides information on
the hazards that are potentially created in the many phases
of construction, but suggests solutions for control orelimina-
tion of these hazards.

Both apprentices and more experienced craftsmen
should find the material in this manual to be useful in helping
them recognize hazards. Further, the information should
provide them with some of the necessary tools to improve
their working conditions.

Stanley M. Smith
Secretary-Treasurer
San Francisco Building &
Construction Trades Council
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tlesson Title: Hazards of Individual Trades

The material in this manual has been divided into:
1 ) a workers' manual, and 2) instructors' notes. The
material is arranged so that the workers' (or
apprentices') manual is found inside the verticle lines,
while the instructor notes are found in the outside
cQlumns. You will note there is also room in the
instructors' column to make additional personal notes.

The instructors' notes correspond to the information
on the same page of the manual, and expand on the
material, providing additional discussion ideas.
(Workers are to use a version of the manual printed
without the instructors' notes.) Each major chapter in
the manual and some subchapters list a lesson plan,
objectives, training materials, slides, and some
suggested methods for teaching the topic. In addition,
each manual chapter is accompanied by an outline of
topics to help instructors see the relationship between
the topics and quickly tum to those most relevant to
your trade.

The materials are suited to being taught as a separate
course on health and safety, or to incorporate into
your normal lessons. If you choose the latter approach,
you will want to discuss resulting health and safety
hazards and how they can be prevented or controlled
as you teach specific operations or skills.

You may also wish to modify the lesson plans and
instructors' notes to suit your needs. But your lesson
and discussion should be focused on helping the
apprentices to: 1) recognize possiblk safety and
health hazards they might encounter In their
trade, 2) identify actual hazards on their jobsite,
and 3) control or prevent these hazds.

Objectives: The overall objectives of this lesson are
to provide workers with some background information
on particular safety and health hazards of various
trades and types of construction, and hovv these
hazards can be eliminated.

Scope of Lesson: This lesson will introduce workers
to the variety of hazards-chemical, physical, and
safety-that may exist in all phases of construction.
After the lesson, the apprentices should also have an
understanding of interaction among trades, how
hazards created during certain operations may
endanger other workers, and how the temporary
nature of construction often creates special or unique
hazards, as well as problems in controlling those
hazards.

Training Material: Manual and introductory slide
show-"Health and Safety Hazards in Construction"

Methods: Go through the introductory slide show
and follow with a discussion of the hazards seen and
how they may affect your trade. You may wish to stop
the show at certain points to discuss situations which
directly affect your trade. And you might also want to
have your students list the hazards in each slide that
aren't mentioned by the script. (A list is included.)
You might even want to quiz your students on these
other hazards.

The manual material is primarily meant as a brief
introduction to the topic, since the slide show goes
into the points covered in the introduction in much
greater detail.

Now to use this manual



HAZARDS OF INDMDUAL TRADES Section 1 1

Construction work is very dangerous. But the hazards can be controlled and
workers' health protected.

REMEMBER: FOR CONVENIENCE WE ARE DMDING THE POSSIBE DANGERS
YOU MIGHT FACE ON YOUR JOB INTO TWO CATEGORIES. WE CALI THESE
SAFETY AND HEALTH HARDS.

WHAT ARE SAFETY HAZARDS?

Mostoious to all workers are the safety hazards they face. In construction these
include: injuries from falling and flying objects; falls and slips from ladders and
scaffolds; electrocution; and strains and sprains from lifting and moving heavy tools
and materials. Other factors such as poor lighting and housekeeping and misuse of
tools and equipment may also contribute to the danger. (See Section 2:111-SAFETY
HAZARDS for a description of these possible dangers and how to control them.)

WHAT ARE HEALTH HAZARDS?

Construction workers also face a wide variety of chemical and other health haz-
ards. Because many of these hazards are hidden, workers may not realize they are

being exposed. And as a result they may fail to link a job exposure to a slowly
developing disease or hearing loss. (See Sections 2:1-CHEMICAL HAZARDS and
2:11-PHYSICAL HAZARDS fora description of possible dangers and how to control
them. Also see Section 3:1l-DENTIFYING AND CONTROLLING ACTUAL HEALTH
HAZARDS IN YOUR WORKPLACE for more ideas on control methods.)

Some health hazards such as cement and carbon monoxide gas can quickly cause
harm while others such as asbestos dust or noise cause damage after longer
exposures. And some, now known only to cause short-term (acute) effects might
still be linked to long-term (chronic) permanent disease after more scientific
studies are done.

Fiberglass, for example, is now used as a "safer" substitute for asbestos in some
cases. But no one knows whether it can cause lung disease in workers who must use
it over a number of years. There's just not enough information available yet for us to
know.

HOW CAN YOU ROTECT YOURSEU FROM THESE HAZS?

According to a Federal law passed in 1970, your employer is responsible for
providing you with a safe and healthful workplace. (See Section 4:1-OCCUPA-
TIONAL SAFETY AND HEALTH LEGISLATION for a description of employer and

3

Instructors' Guide

Construction trades are always high on the list of high
risk industries under both Federal and state OSHA plans.
This is because many building trades have much higher
than average injury rates. Falls, being struck by falling or
flying objects, and lifting heavy materials top the list as
causes of injuries. (See Section 2:II1-SAFETY
HAZARDS for the particular dangers facing building
trades workers.)

Sections 2:I-CHEMICAL HAZARDS and 2:11-
PHYSICAL HAZARDS discuss the health hazards
building trades workers may encounter on a construction
site, how they may affect the body, and possible
protections. (See also Section 3:1-IDENTIFYING AND
CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE and APPENDIX A-THE
HAZARDS OF WELDING AND SOLDERING.)

In addition, the manual includes a special section,
Appendix B-"DEAR DOCTOR," to be shown to
workers' doctors. Parts A and B (charts) identify possible
chemicals to which various trades might be exposed and
outline their possible effects on the body.

In discussion, stress the difference between fixed-site
industrial work and construction work which is constantly
changing. Also begin to discuss how this basic
characteristic of construction work limits the kinds of
possible protections for both safety and health hazards on
the site. (Later, when discussing Section 4:1-
OCCUPATIONAL SAFETY AND HEALTH
LEGISLATION, you may also want to talk about the
difficulty of getting an OSHA or state program
compliance officer out to evaluate a hazard before the
hazard disappears.)



Some of the same hazards may be found in industrial
settings. However, local exhaust ventilation and other
permanent control measures are not very practical for
construction. The six points opposite outline some
possible reasons why not.

You might want to discuss with the apprentices how they
expect to control both health and safety hazards on
construction sites.

You might also want to discuss why these six unique
conditions of construction work can create special health
and safety problems:

I) For example, although construction welders and
factory welders might both work in enclosed spaces and be
exposed to the same toxic by-products of the process,
construction welders won't usually be protected by built-
in ventilation systems whereas the factory welder should
be. (Sometimes, however, installing a portable fan might
be an effective and practical control in construction
work.)

2) This could result in cross exposures; that is, workers
from one trade may be exposed to hazards produced by
other trades working nearby. For example any craftsperson
working near a plumber's open lead pot may breathe in
lead fumes. Such craftspersons might not even realize they
are at risk, let alone know how lead can affect the body.

3) For example, asbestos workers remove old asbestos-
containing insulating material from pipes during
renovation or maintenance. But in some cases, steam
pipefitters might also do this. And although many
asbestos workers are aware of the hazards of asbestos, and
may even have negotiated specific provisions into union
contracts for protective equipment and/or medical
examinations, other craftspersons at risk might not even
realize they are being exposed, let alone know how to
protect themselves.

4) As any seasoned worker knows, estimates usually fall
short of actual work time. And even with good union
contracts, there may still be piecework, causing additional
speed-up. These pressures increase the danger of already-
existing hazards.

5) A typical craftsperson might work for many employers
during the course of a single year. [ his makes it ditticult
to keep track of exposures at these various sites. (Some
construction workers now keep a log where they write
down every workplace, job conditions, exposures,
accidents, and injuries occuring at those sites. (See

employee rights and responsibilities under this law.)

Although this responsibility includes Inowing and controlling all hazards, your
employer still might not provide adequate control measures to protectyour health.
Plus construction sites are constantly changing as thework progresses, often making
control measures even more difficult to install.

Use this manual to
help you identify and
control hazards

Keep in mind special
problems of
construction work

So how do you make sure your health is protected? Even though this is your
employer's responsibility, it may be up to you to protect your health. Find out the
hazards of your own and other trades working close by. And us this manual to
help you identif the potentialh as well as control them. This
introductory chapter also refers to other chapters where you will find enough
information to do so.

In addition, kep in mind that construction work may ceate special prob-
kms for identifying and controlling hazards. These include:

1) Construction sites are teponay and change constantly as the work
mov ahead and as new trades arie on the sie
This also creates a problem for enforcing protective regulations. (See Section 3:11-
WORKPLACE STANDARDS and 4:1-OCCUPATIONAL SAFETY AND HEALTH LEGIS-
LATION for a discussion of these limitations.)

2) Sevral trades may she same work area, exposing each other to
-dhaid

3) Epcially on small sites, one trade may end up doing a task usually
performed by ot trade, and may therefreebe of the haz

4) The wok is usually rushed, ineasg the nc that an accident
might occur or that you won't notke a hamful chmical e e

5) Construction wokers chage jobs often, and some wok for a number of
different we e d g the course of a sigle year
(See Section 4:114-OCUMENTATION for how to keep records of chemical expo-
sures in such a situation.)

6) In addition, prtect regulatons are often difficult to ntand,
and many chemkais aren't rulated at all
And most hazard control programs are designed with factory, not construction
work in mind, and therefore might not be applicable to a construction site.

IDENATIFYIN HAZRDS OF YOUR WORKPLACE

But beforeyou can protect yourself, you must knowthe hazards ofyourworkplace.
Some common safety hazards include:

Woricng off urnaf or p ious surfaces, including ladders,*** scaffolds,***
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suspended platforms,*** and the frame itself

Using hand-whd or power tools***
Poor __l_eping*** and lIting

Some common health hazards include:
Noie **

Vibration**
Temerture Extrms**

Carbon monoxide gas*
Gs* and *mes* from welding* or solderlng*
Dusts* from mbdg sig, cuttig, and daiton or remde opaans
Vapors* from and paints*

IDENTIFYING OTHER HZAR-DS BY FOLLOWING A
CONSTRUCTION PROJECT AS IT RISES

But not all trades are exposed to the same dangers. So to introduce some possible
hazards unique to each trade, let's look briefly at a construction project as it rises,
and the resulting hazards.

The first operation on a new construction is excavating the site. This may involve
drilling and blasting as well as the use of heavy-earth-moving equipment. These are
jobs for the operating enginr.

Excavating the site

Safely hazards include:
R0iiewr**
Eletrocution***
Mounting and di uing heay equipment***
Whipping air hoses and other hazards of comessed-air equipnent***
Premtur explosion***

NOTE:

* These chemical hazards and possible control methods are covered in Section 2:1-
CHEMICAL HAZARDS, where they are listed by FORM-dust, gas, fume, mist, or vapor.
You might also refer to Section 3:1-IDENTIFYING AND CONTROLUNG ACTUAL HEALTH
HAZARDS IN YOUR WORKPLACE for more control ideas, APPENDIX A-HAZARDS
OF WELDING AND SOLDERING for hazards of these operations, and APPENDIX B-
"DEAR DOCTOR," Parts A and B for a list of each trade's hazard-containing or producing
materials and operations and how they affect the body.

** These physical health hazards and possible control measures are covered in Section
2:11-PHYSICAL HAZARDS.

TThese safety hazards and possible control measures are covered in Section 2:1W-SAFETY
HAZARDS. Some are also listed in Section 1 :11-HAZARDS OF SPECIAL OPERATIONS.
You might also refer to APPENDIX A--HAZARDS OF WELDING AND SOLDERING for
hazards associated with these operations.

5

Section 4:11-DOCUMENTATION for examples of such
records. )

6) Many employers and employees find it difficult to
wade through all the standards and pinpoint those that
affect their particular work conditions. In addition, only
about 500 of the possible 500,000 chemicals used in
workplaces in the U.S. currently have standards. (Refer
to Section 3:II-WORKPACE STANDARDS and
Section 4:I-OCCUPATIONAL SAFETY AND
HEALTH LEGISLATION for more information.)

For more information:
Section 1:I-HAZARDS OF INDIVIDUAL TRADES
lists safety, chemical, and physical hazards common to
each trade. Appendix B-"DEAR DOCTOR" also lists
possible exposures by each trade (Part A), then by toxic
material (Part B), including how these materials can
affect the body. Section 3:1-IDENTIFYING AND
CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE outlines basic methods for
identifying hazards (and health effects) as well as for
reducing their danger. And Section 4:1-
OCCUPATIONAL SAFETY AND HEALTH
LEGISLATION outlines both employer and employee
rights and responsibilities under the law, and explains
how to exercise these rights to protect workers' health.



Health hazards include:
Noise**
Whokbody Aibration"
Dusts,* possibly including silica*
E st emissions and carbon monoxide gas* especially from enclosed-cab
equipment

Support work Support wor* is then done in preparation for the concrete foundation. These tasks
may involve operating engineers, laborers, electricians, plumbers, carpen-
ters, and Iron workers.

Safety hazards include:
Rolerh**
Eectcution***
Mounting and Dismounting heavy equipment***
Cave-in***
Bums from welding and soldering *
Working off the unguarded form
Worldng with sharp mateials such as rebar
Using hand-held and power tools***

Health hazards include:
Noise**
Hand/arm vibration** especially from pneumatic tools
Wholbody vibration" from heavy equipment
Mists* from form release agents*
Dusts* and vapors* from sawing wood*

Foundation work The next step-the foundation is poured, exposing laborers, cement masons,
and others to the drying and irritating action of concrete.

Safety hazards include:
Moing the heavy conrte elsewhere on the site often by mechanical aids
such as a "georgia buggy"
Wet, slippery work surfaces
Whipping air hoses and other dange of pnutic tools

Health hazards include:
Noise**produced by concrete ready-mix trucks and mixers
Hand/arm vibration" from tools used to settle the concrete
Concrete* and chemicals added for special properties*

Framing Framing is the next step-wood for housing construction, steel for commercial
jobs. The trades involved in this work include laborers, carpeters, Iron wo*-
ers, asbestos and other Insulation workers,, and sheet metal w rs for
commercial jobs, and laborer and carpnters for housing. Brcklayen and Hod
cakrrs might also be on the site at this point.

6



Safety hazards include:
Working off the unguarded frame, ladders, scafolds, and other prcarous
surfaces***
Using hand-hed and power tools***
Electrocutlon***

Health hazards include:
NOlse," especially from riveting equipment
Dusts* from scraping the metal frame and cutting, sanding, or sawing wood, brick,
and other building materials

Dusts* from mixing insulation,* cement,* and grout*
Fumes* and gases* produced by welding and soldering
Radiation" produced by welding*
Mists from spraying insulation,* "bright" dipping metals for soldering,* and solder-
ing fluxes*
Vapors* from metal cleaners,* solvents,* and wood preservatives,* and pywood
binders*

In both commercial and housing jobs, ekctriciam and plumbers are now on the Ekectrical wor and
site, often along with sheet metal wokers and abo. plumbing

Safety hazards include:
Working off ladders and othe precarious surfaces***
Using hand4-ld and power tools***
EectrOcutlon***
Bums from soldering and working with molten metals and acids *

Health hazards include:
Dusts* produced by drilling and cutting metal
Dusts* from handling and cutting plastic* and fiberglass piping* and ducts
Gases* from air conditioning and refrigeration systems
Fumes* and gase* from soldering* and use of molten lead*
Acid mlsts* from soldering fluxes* and "bright dipping"* metals
Vapors* from solvents,* metal cleaners,* and plastic cements*

Both sites are now ready for roofing, which involves the use of asphalt, coal tar Roofing
pitch, shingles, or tile. Mostly roo and laborers are involved here.

Safety hazards include:
Bums
LftIng and carrying hot, heavy mateIals
Working off unguarded, steep surfaces"
Using hand-held and power tools*** including compressed-air tools***

Health hazards include:
Radlation" from the sun
Dusts* from shingles and tiles which could contain asbestos*
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Fumes* (or emisions) from hot roofing materials*
Vapors* from solvents* and resins* in cold roofing compounds and other materials

Finishing work Now it's time for the finishing work on both sites, involving tapers, carpen-
ters, glaziers, painters,, and floorcoers.

Safety hazards include:
Haing to lift and cany sharp or heavy materials such as glass panes or rolls of
carpet and other flooring
Using hand-held or powe tools***
Eletrcution***
Bums from igniting torch fuel or solvents
Worldng off pecarius surfaces including ladders scaffolds, and suspended
platforms***

Health hazards include:
Noise" from portable air compressors
Dusts from insulation materials* and sanding taping compounds* or old asbes-
tos-backed flooring*
Dusts* from sanding wood or wood fillers
Gas* from torches
Mkts from spraying paints* and other materials
Vapors* from solvents,* adhesives,* and paints*

USING THIS MANUAL- FURTHER INFORMATION

REMEMBR: ITfS IMPORANT TO SNOW THE HAZARDS TO WHCH YOURE
BEING WE)OSED, INCLDING CHEMICAL ONES, AND HOW THEY AFFECT THE
BODY.

So usethis manual to hep you protet yourself. Find out the hazards of your
job and how to control them. Then either go through the manual (with your
instructor) chapter by chapter, or refer to those sections that are most relevant to
your particularjob. Use safe work practices. And ask your employer to reduce your
risk with appropriate controls. Remember, this is his or her responsibility by law.

Identifying possible For possible safety hazards that might affect your trade, see:
safty hazards Section 1 :11-HAZARDS OF SPECLAL OPERATIONS

Section 2:111-SAFETY HAZARDS
Appendix A-HAZARDS OF WELDING AND SOLDERING

Identifying possible For possible health hazards that might affect your trade, see:
health hazards Section 1 :11-HAZARDS OF SPECLAL OPERATIONS

Section 2:1-CHEMICAL HAZARDS (organized by their form-dust, gas, fume, mist,
or vapor)
Section 2:11-PHYSICAL HAZARDS
Appendix A-HAZARDS OF WELDING AND SOLDERING
Appendix B-"DEAR DOCTOR," Parts A and B
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For information on how specific health hazards can affect your body, see:
Section 2:1-CHEMICAL HAZARDS (including G. HOWTHE BODY FUNCTIONSAND
DEFENDS ITSELF)
Section 2:11-PHYSICAL HAZARDS
Appendix A-HAZARDS OF WELDING AND SOLDERING
Appendix B-"DEAR DOCTOR," Part B-Toxicology

For how to examine your workplace for hazards and keep records that might reveal
health hazards, see:
Section 3:1-IDENTIFYiNG AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE
Section 4:11-DOCUMENTATION

For information on controlling safety hazards, see:
Section 1 :11-HAZARDS OF SPECIAL OPERATIONS
Section 2:111-SAFETY HAZARDS

For information on controlling health hazards, see:
Section 1:11-HAZARDS OF SPECIAL OPERATIONS
Section 2:1-CHEMICAL HAZARDS
Section 2:11-PHYSICAL HAZARDS
Section 3:1-IDENTIFYiNG AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE
Appendix A-HAZARDS OF WELDING AND SOLDERING

For information on employer and employee rights and responsibilities under the
1970 Occupational Safety and Health Act, see:
Section 4:1-OCCUPATIONAL SAFETY AND HEALTH LEGISLATION

For information on how to make sure your health is as well protected as possible,
see:
Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE
Section 4:1-OCCUPATIONAL SAFETY AND HEALTH LEGISLATION
Section 4:11-DOCUMENTATION
Section 4:111-COLLECTIVE BARGAINING (contains sample health and safety lang-
uage)

For definitions of scientific and medical terms and abbreviations used in this
Manual, see:
GLOSSARY OF MEDICAL AND SCIENTIFIC TERMS
LIST OF ABBREVIATIONS

Knowing how health
hazar affect the
bod

Identifying specific
health hazards in
your woricplace

Controlling safty
hazards

Controlling health
hazards

Legal rights and
responsibilitkies

Self-help

Scientific and
medical terms,
abbeviations
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Section 1:11
HAZARDS OF SPECIAL
OPERATIONS

I. Excavation

A Who is at risk?
B. What are the safety hazards of excavation?
C. What are the health hazards of excavation?
D. How do you control safety hazards?
E. How do you control health hazards?

1. Noise, vibration, carbon monoxide
2. Silica

F. For additional information
11. Basting or shotfiring

A How is blasting used in construction?
B. What are the safety hazards of blasting?

1. Electrocution
C. What are the health hazards of blasting?
D. How do you control hazards?

1. Make sure shotfirers are trained, and there
are warning signals

2. Wait until the area is clear before retuming
to Fe site

3. Store and transport explosives properly
4. After the blast, check for misfire

E. For additional information
Ill. Sandasing or t (abrase

Watig)

A What are the safety hazards?
B. What are te health hazards?

1. Metal dusts
2. Cement, brick, wood, paint dusts
3. Silica

C. How do you control safety hazards?
D. How do you control health hazards?

1. Wear an approved abrasive blasting
respirator

V. Tnnmling
A What are the safety hazards of tunneling?
B. What are the health hazards of tunneling?
C. How do you control safety hazards?
D. How do you control health hazards?

1. Ventilation
a. How do you make sure the ventilation

system is working?
(1) Inspect it often
(2) Measure gas, dust, and fume levels

E. What are the hazards of special tunneling
operations?
1. Drilling

b. Haw can you control drilling hazards?
(1) Keep equipment well-maintained

and tuned
(2) Wear appropriate protective clothing

and respirators where necessary
(3) Use wet drilling methods or a dust

collector
(4) Other controls

2. Blasting
a. How can you control blasting hazards?

(1) Use and store materials properly
(2) Keep ignition sources away from

materials
(3) Observe proper safety precautions
(4) Other controls

3. Compressed air tunneling
a. What are the hazards of compressed air

tunneling?
(1) Decompression illness

(a) What are the symptoms of
decompression illness?

(b) How can you prevent
decompression illness?
1. Special decompression

chambers
2. Can you still develop the

"bends" if you've been
properly decompressed?

(c) How do you protect yourself
further?
1. Get enough sleep; avoid

heavy drinking
2. Stay in chambers the required

time
3. Avoid cramped positions
4. Take warm shcowers or baths
5. Don't work with a cold or

other injury
(d) What should you do if you're

stricken with the "bends"?
b. Special Identification

4. Finishing operations
F. For additional information



Special construction operations may create specials
hazards. This part of the manual describes some of
these operations and their associated hazards.

If your students are involved in any specialized
construction job covered here, they should read the
appropriate section. The material can then be
discussed in class.

Each section is followed by a listing of other manual
sections which have further information on relevant
hazards, their identification, and controls.

Have students look at information in their specific
trade(s) listed in Section 1 :1-IAZARDS OF
INDIVIDUAL TRADES and Appendix B-"DEAR
DOCTOR," Part A-Directory of Trades and Hazardous
Materials and Operations. They should also read
relevant parts of Sections 2:1-CHEMICAL HAZARDS,
2:11-PHYSICAL HAZARDS, and 2:111-SAFETY
HAZARDS. Information on the.hazards of welding and
appropriate controls are found in Appendix
A-HAZARDS OF WELDING AND SOLDERING. Ideas
for different approaches to protecting your health are
outlined in Section 4-SELF-HELP APPROACHES TO
OCCUPATIONAL HEALTH AND SAFETY. And
identification and control measures for actual hazards
are outlined in Section 3:1-IDENTIFYING AND
CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR
WORKPLACE.



HAZARDS OF SPECIAL OPERATIONS Section 1 :11

EXCAVATON

Workers involved in excavation are exposed to a number of hazards that don't
normally affect all construction workers.

Instructors' Guide:

Anyone on the excavation site may be exposed to any of the hazards generated by
the various trades, including operating engineers, laborers, drillers, and blasters.

Excavation is back-breaking, dusty work. It involves the use of heavy equipment,
including graders, dozers, shovels, trucks, tractors, drills, and cranes. Safet haz-
ards include: injury from rollover or being hit by falling or flying objects or materials,
electrocution, collision, and injury while mounting or dismounting equipment or
from coming into contact with unprotected pinch points or sharp edges.

Excavation workers also face the possibility of cave-in from improperly shored or
braced trenches or other excavations.

In addition, they may be exposed to a number of health hazards, including:
carbon monoxide produced by combustion (fuel-buming) engines; noise and
vibration; and silica from drilling, blasting, and earth moving operations. (See
Sections 2:1-CHEMICAL HAZARDS and 2:11-PHYSICAL HAZARDS for how these
exposures can affect the body.) Silica is a particularly dangerous material. It can
cause permanent lung disease with enough exposure. And excavation workers may
be exposed to enough dust without adequate protection to possibly develop
silica-related disease.

Most of these hazards can be controlled by making sure equipment is well-
maintained, properly guarded, and equipped with appropriate rollover protective
structures (ROPS), overhead protective stuctures, and ladders or stairs for mounting
and dismounting. Wherever necessary, excavations should be shored or dug to the
correct angle of repose.

Who Is at risk?

What are the safety
hazards of
excavation?

What are the health
hazards of
excavation?

How do you control
safty hazards?

In addition, proper and safe work practices should always be observed, especialty
while working around other equipment and near electrical power lines. A traffic
control plan is essential.

Exposures to noise and vibration, carbon monoxide, and silica are not as easily
controlled.

Noise .exposures can be controlled by modifying machinery or wearing personal
protective equipment such as ear plugs. But these measures must lower exposures
enough to protectyour health. Vibratin can be reduced by installing special seats

How do you control
health hazards?

NOISE, VIATION,
CARBON MONOXIDE
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and other modifications on heavy equipment. And by keeping equipment well-
maintained and property tuned, much can be done to eliminate these hazards as
well as lower carbon monoxide levels.

Many excavation operations release quantities of silica. To be safe, wear approved
respirators which should be supplied by your employer.

REMEMBER: THE ONLY REAL PROTECTION AGAINST HARM, WHETHER
AGAINST INJURY DUE TO ROLLOVER OR SLOWLY DEVELOPING SILCA-RE-
LATED WNG DISEASE, IS PREVENTION.

So guard against these dangers. Use safe work practices. Know your possible
harmful exposures. And make sure your employer provides adequate protections
to guard you against harm.

For additional
information

For additional information, refer to these other sections of the manual:
Section 1 :1-HAZARDS OF INDIVIDUAL TRADES
Section 2:1-CHEMICAL HAZARDS
Section 2:11-PHYSICAL HAZARDS
Section 2:111-SAFETY HAZARDS
Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN

YOUR WORKPLACE
Appendix B-"DEAR DOCTOR," Part A-Directory of Trades and Hazardous Mater-

ials and Operations
APPENDIX C-OSHA REQUIREMENTS FOR A MINIMAL ACCEPTABLE RESPIRATOR

PROGRAM

BLASTING OR SHOTFIRING

In blasting or shotfiring, rock, earth, or masonry are loosened by means of an

explosive charge. Normally a hole is drilled, the charge inserted, the hole stemmed
with wooden tamping rods, and the charge "fired" by means of a detonator or

fuse. Most blasting is done by borehole charges, although other methods may be
used, especialty in mines.

How is blasting used
in construction?

What are the safe
hazards of blasting?

ELECTROCUTION

Explosives have a variety of uses in construction. Blasting is usually part of drilling
operations, and may be needed to break up rock and soil in excavations for large
buildings, dams, reservoirs, and tunnel construction. In addition, blasting may be
useful for leveling sites, setting foundation footings, or demolishing old buildings,
factory chimneys, and bridges.

Most blasting accidents are caused by flying objects, misfire, premature explo-
sion, using too short a fuse, inadequate waming systems, or not being able to get
away from the site after the fuse is lit. Injury also occurs from wearing inadequate
protective clothing or from retuming to the site before all late explosions have
gone off.

ECtrocution is also a danger in electric shotfiring. And explosions can be set off

12
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prematurely by making connections to electrically charged power lines or by
electrical storms, stray currents, static electricity, and even electromagnetic radiation
from nearby radio, television, or radar installations. (See Section 2:11-PHYSICAL
HAZARDS for a discussion of the types of radiation and how they can affect the
body.)

In addition, shotfirers and nearbyworkers mayalso be exposed to healthh .
Blasting through rock can release large amounts of silica dust which can cause lung
disease if levels are high enough or if exposure occurs over a long enough time.
And the explosives create hazardous gases and fumes, especially in confined
spaces such as mines and tunnels.

With proper precautions, blasting and shotfiring operations can be fairly safe.

Make sure shotfirers are specially trained and certified. Set up clearwaming signals,
so others knowyou are firing and can clear the area. Never set off the blast until you
are sure everyone else is clear. Use a long enough fuse for the job. And remember,
you too need time to get clear.

Before retuming to the site, allow enough time for late explosions and for the air
inside tunnels and mines to clear of harmful gases and fumes (in some cases, you
may need to wear respiratory protection). And always wear adequate head
protection.

To further reduce the danger of unexpected explosion, always properly transport
and store explosives. And be sure to use explosives before they have a chance to
deteriorate. Keep all ignition sources such as cigarettes away from explosives.

After the blast, carefully check all blasting points to make sure there haven't been
any misfires and that the surrounding area is safe to resume work. Allow at least 30
minutes before retuming to the site (or 5 minutes for electric shotfiring). Misfires
should be removed only by competent persons using water or compressed air
(introduced through a copper orother noniron blowpipe). And always remove old
explosive material from holes before going on to the next job.

What are the health
hazards of blasting?

How do you control
hazards?
MAKE SURE SHOTFIRERS
ARE TRAINED, AND THERE
ARE WARNING SIGNAS

WAIT UNTIL THE AREA

CLEAR BEFORE RETURNING
TO THE SITE

STORE AND TRANSPORT
EXPLOSIVES PROPERLY

AFTER THE BLAST, CHECK
FOR MISFIRE

REMEMBER: SHOTFRMNG AND BLASTING CAN BE VEtY DANGEtOUS. MAKE
SUREIYOU AREWELLOTECTED: WEADEQUATE HEAD GEAR,ANDGUARD
AGAINST ACCIDENTAL 0R P MAURE EXLOSION.

For additional information, refer to these other sections of the manual:
Section 1:1-HAZARDS OF INDIMDUAL TRADES
Section 2:1-CHEMICAL HAZARDS
Section 2:111-SAFETY HAZARDS
Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN

YOUR WORKPLACE
Appendix B-"DEAR DOCTOR," Part A-Directory of Trades and Hazardous Mater-

ials and Operations

For additional
infomation
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SANDBLASTING OR SHOTBLASTING (A-ASIVE BLASTING)

In order to clean buildings or to remove old paint from metal and other surfaces in
preparation for repainting, small particles of hard abrasive material such as sand or

steel shot are directed against the surface or building. This process may be used in
remodel work, building and bridge maintenance, and in ship cleaning.

In construction, the abrasive is either applied dry by compressed air or damp by
compressed air and water pressure.

What are the safety
hazards?

What are the health
hazards?

METAL DUSTS

CEMENT, BRICK, WOOD,
PAIN DUSTS

SIUCA

How do you control
safty hazards?

How do you control
health hazards?

The blasting process itself is hazardous and can cause serious Injury. Operators
are always in danger of accidentally directing the blast stream at themselves, or of
being injured when hoses break or the nozzle drops. In addition, sandblasters
often work off ladders and scaffolding. Injuries due to falls and slips are common as
are back problems and other strains.

Abrasive blasters are also exposed to a number of health hazards. Noise levels
can be loud enough to permanently damage your hearing if exposures last a long
enough time. And the blasting process produces flying particles and dusts that can
injure unprotected skin and eyes and, if breathed in, possibly cause long-term
damage.

Blasting steel or other metal surfaces, for example, might produce various kinds of
metal dusts. Blasting on iron could release iron oxide (rust) dust, which is known to
cause a condition called siderosis. Although siderosis doesn't seem to interfere
with breathing, it does result in abnormal x-rays.

Blasting on old buildings could producecement, brick, stone, wood, or paint dusts
which might contain lime, lead, or other harmful materials. (See Section 2:1-
CHEMICAL HAZARDS for effects of these possibly harmful materials.)

In the U.S. sand is still the most common blasting material, exposing sandblasters to
the risk of silicosis from large amounts of silica. And even where exposures aren't
enough to produce this disease, they might aggravate existing lung conditions.

To guard against accidents caused bydropped or broken hoses, the nozzle can be
equipped with a rush inhibiter and a dead-man's nozzle to shut off air flow if the
nozzle drops or breaks. And ladders should always betied off for added support.

There is a Federal standard for exposure to silica. According to it, your employer is
responsible for measuring air levels to make sure you're safe. But taking air measure-
ments might not always be practical on construction sites. To further protect
yourself from the hazards of silica exposure, ask your employer to switch to a safer
material such as steel shot if possible. Some countries have banned sand for use as
an abrasive material in blasting operations. And using wet blasting methods is much
safer than using dry ones.

In addition, always wear an approved and well-maintained aWasive blsting
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respirator and eye and ear protection. These should be provided and maintained
by your employer. Also wear sufficient protective clothing. (See Section 3:1-
IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR WORK-
PLACE for details about respirator requirements.)

For additional inhforation, refer to these other sections of the manual:
Section 1:1-HAZARDS OF INDI\IDUAL TRADES
Section 2:1-CHEMICAL HAZARDS
Section 2:11-PHYSICAL HAZARDS
Section 2:111-SAFETY HAZARDS
Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN

YOUR WORKPLACE
Appendix B-"DEAR DOCTOR," Part A-Directory of Trades and Hazardous Mater-

ials and Operations
Appendix C-REQUIREMENTS FORA MINIMAL ACCEPTABLE RESPIRATOR PROGRAM

WEARAN APPROVED
ARSIV BLATING
RESPIRATOR

For additional
information

TUNNEUNG

In tunnel construction, the tunnel is first drilled, bored, or blasted ora combination
of these operations used. Then rock and other debris are removed (mucked),
tunnel supports installed, and finishing work completed.

The hazard to tunnel workers depends upon the type of tunneling and the type of
ground through which the tunnel must pass. In addition, special operations, such as
drilling, blasting, compressed air tunneling, and finishing work may create other
hazards.

Safety hazads include: cave-in; falling rock; fire and explosion; dangers of working
in a compressed air environment; injury from the special heavy tools and equipment;
falling and flying objects; and possibly electrocution.

Health hazards include: noise, vibration; dusts, possibly including silica if tunnel-
ing is through rock; and toxic fumes, gases, and vapors.

Falling rock and cave-in are the main causes of tunneling accidents. However, these
accidents can be greatly reduced. Examine rock and wall supports frequently to
make sure they are barred down and well-supported. This is especially important
for advancing tunnels. And stay under cover while the lifters are being drilled.
Finally, always wear head and foot protection.

During tunneling operations, gases, fumes, and dusts may build up. Installing a
ventilation system will reduce these health hazards as well as the possibility of fire
and explosion.

Any ventilation system must be able to remove hazardous materials from the
tunnel and supply adequate clean air to the workers. In addition, some may control
temperatures and high humidity. Tunnels may be adequately ventilated either by:
1) blowing clean air into the tunnel face, or 2) pulling the contaminated air away

What are thes
hazards of tunneling?

What are the health
hazards of tunneling?

How do you control
safty hazards?

How do you control
health hazards?

VEMILATION
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How do you make sure
the ventilation system is
working?
INSPECT IT OFTEN

MEASURE GAS, DUST, AND
FUME LEVELS

What are the hazards
of special tunneling
operations?

DRILLING

Now can you control
drilling hazards?
KEEP EQUIPMENT WELL-
MAJNTAINED AND TUNED

WEAR APPROPRIATE
PROTECTIVE CLOTHING
AND RESPIRATORS WHERE
NECESSARY

from the face. The second method usually keeps the tunnel clearer, but a combina-
tion of methods is often used.

To insure the ventilation system is working at all times, inspect it often. This is the
employer's responsibility but workers should also participate. In addition, the
tunnel air should be frequently monitored (measured) to determine gas, dust, and
fume levels, and to insure the tunnel environment won't explode and contains
adequate oxygen.

REMEMBER: TUNNEL VETILATION SYSTEMS MUST KEEP EXPOSURES TO
DUSTS, GASES, AND RUMES AT SAFE LEVELS AS WELL AS PROVIDE ENOUGH
CLEAN AIR TO WORKERS.

Since many tunneling operations create special hazards, let's look at some of them
separately. (Also refer to the descriptions of drilling and blasting earlier in this
section.)

Drilling may create special health hazards forworkers, including noise and vibration
from drilling equipment and the production of large amounts of tiny "respirable"
(breatheable) dust particles. These particles are small enough to get deep inside
the lungs where they may have harmful effects. Drilling through rock could produce
an acute form of the lung disease silicosis, for example. (See Appendix B-"DEAR
DOCTOR," Part B-Toxicology for possible effects of silica.)

Many hazards of drilling operations can be controlled.

To reduce noise and vibration, equipment should be well-maintained, properly
tuned, and muffled if possible.

In addition,p V clhing, for example heavy gloves, and hearing protection
such as ear muffs or plugs, or respiratos might be necessary. But make sure these
fit properly and reduce exposures enough to protect your health. Your employer is
responsible for all protective measures wherever they are necessary.

USE WET DRILLING METHODS To reduce dust levels significantly, either replace conventional drilling methods
OR A DUST COLLECTOR with wet drilling or use drills that are equipped with dust extractors or collectors.

OTHER CONTROLS

BLASTING

Other provisions for controlling drilling hazards are covered earlier in this section
under A. DRILLING.

Blsting also creates special hazards for exposed workers. There is a real danger of
injury from flying objects such as airbome rock or from premature explosion. Fumes
and gases produced by the blast, unless properly removed byventilation, can also
cause health problems. And in addition to possible free silica from blasting rock,
blasters and nearby workers may also be exposed to toxic materials from the
blasting powder.
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You can prevent injury and illness caused by blasting operations.

Blasters must be well-qualified, and strict rules set up and followed for storage
and use of any explosives.

Never allow any possible Ignition source such as a cigarette near a charged and
packed blasting hole, or near storage areas.

And observe proper safty precautions before igniting the charge. Make sure
that blast holes are properly packed, fuses are long enough to be safe, and
everyone is clear of the area.

Other provisions for insuring workers' health during blasting operations are covered
earlier in this section under B. BLASTING.

Tunnel workers may be required to work in a compressed airenvironmen during
the construction of some sewers, aqueducts, bridges, or traffic tunnels. Compressed
air environments create special hazards in addition to those normally associated
with tunnel operations.

Most problems, aside from falling rock, cave-in, and the danger of being severed
from the compressed air source, are due to not being properly decompressed.

Decomprssion illness, called the "bends," "air disease," or "caisson disease,"
can occur if you decompress too quickly. When that happens, nitrogen in your
blood vessels creates bubbles which can block normal blood supplies. And
nitrogen bubbles can also lodge in the joints and muscles, resulting in severe pains
there.

Symptoms of decompression illness include: dizziness; weakness; numbness;
and sometimes collapse, blindness, convulsions, behavior changes, or hearing
problems. In extreme cases, death could result. In addition, a permanent disabling
condition could develop if nitrogen bubbles block the blood supply to major
joints such as the knee, shoulder, hip, and so on. Then, the daily stresses of walking
and lifting may damage or injure the already unhealthy joint.

There are legal requirements protecting you against these hazards.

Federal law requires compressed air tunnel construction companies to provide
special decomprion chabers (manlocks) for compressed air workers at
their shift's end. Your employer must carefully regulate your decompression time as
well as the amount of time you spend under compressed air conditions. There are
special tables to determine these times. Basically the time spent decompressing
depends upon the compressed air pressure and the amount of time spent at that
pressure.

Proper decompression may still not completely protect you from developing
symptoms of the "bends."

How can you control
blasting hazards?
USE AND STORE MATERIALS
PROPERLY

KEEP IGNITION SOURCES
AWAY FROM MATERIALS

OBSERVE PROPER SAFETY
PRECAUTIONS

OTHER CONTROLS

COMPRESSED AIR
TUNNEUNG

What are the hazards of
compessed air tunneling?

DECOMPRESSION ILLNESS

What are the symptoms of
decompression illness?

How can you prevent
decompression illness?

SPECIAL DECOMPRESSION
CHAMBERS

CAN YOU STILL DEVELOP THE
"BENDS" IF YOUVE BEEN
PROPERLY DECOMPRESSED?
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How do you protect
yourself further?
GET ENOUGH SLEEP; AVOID
HEAW DRINKING

STAY IN CHAMBERS THE
REQUIRED TIME

AVOID CRAMPED POSITIONS

TAKE WARM SHOWERS OR
BATHS

DONT WORK WTH A COLD
OR OTHER INJURY

What should you do if you're
stricken with the "bends"?

Special kIentification

FINISHING OPERATIONS

For additional
information

A number of precautions will further protect you from developing symptoms:
1) The night before working in a compessed air enviro nt, get enough
skep and avoid heavy drinking.
Tiredness and heavy drinking can also contribute to decompression illness.

2) Spend the full a of time in decompression as detemined by the
Fderal tables.

3) During decoamression, don't sit in cramped positions.
This allows nitrogen bubbles to gather and concentrate in the joints.

4) After decompression, don't skep or rest in a cramped position.
Your body may take a while to completely eliminate all nitrogen bubbles.

5) For up to 6 hours after decompression, take only warm, not hot showers
or baths.
Hot water brings on symptoms of decompression illness.

6) Avoid working in a compressed air envir t with a cold, fever, joint
sprain, or muscle strain.
Strained muscles and sprained joints are favorite sites for the "bends," and illness
increases the risk.

Ifyou develop any symptoms of bends, even after proper decompression, immed-
iately contact a physician knowledgeable in this disease. And tell the company.
Never treat decompression illness by drinking alcoholic beverages.

In addition, Federal law now requires compressed air tunnel construction compan-
ies to provide workers with special identification bracelets or badges. These
badges also give instructions for treating the bends. Make sure your employer
provides you with such a bracelet, and wear it at all times.

REMEMBER: THERES NO NEED TO SUFFER FROM THE "BENDS."' TO EVENT
SYMPTOMS, MAKE SURE YVO AREDE IESSED PR LY,AND OBSERVE
ADDITIONAL RECAUMONS.

In addition, special operations such as drilling, blasting, and finishing operations
such as welding, concrete, tile work, and electrical work may expose workers to
other hazards, including metal dusts and fumes, concrete, and grout. (See Section
2:1-CHEMICAL HAZARDS for how these materials might affect the body and
protections.)

For additional infkrmation on hazards and protections, refer to these other
sections of the manual:
Section 1:1-HAZARDS OF INDIVIDUAL TRADES
Section 2:1-CHEMICAL HAZARDS
Section 2:11-PHYSICAL HAZARDS
Section 2:111-SAFETY HAZARDS
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Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE

Appendix A-HAZARDS OF WELDING AND SOLDERING
Appendix B-"DEAR DOCTOR," Part A-DIRECTORY OF TRADES AND HAZARDOUS

MATERLALS AND OPERATIONS
Appendix C-OSHA REQUIREMENTS FORA MINIMAL ACCEPTABLE (RESPIRATOR)

PROGRAM
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Section 2:1
CHEMICAL HAZARDS
1. boducton

A. How do chemicals affect the body?
B. Where in the body do chemicals cause

damage?
C. Effects are not the same in every exposed

person
11. What foni do hanuful chemicals take?

A. Dusts
1. What dusts might be present on

construction sites?
a. Asbestos

(1) How does asbestos harm the body?
(a) Asbestosis
(b) Cancers

(2) When do asbestos-related diseases
appear?

(3) How do you prevent asbestos-
related diseases?
(a) Avoid exposure
(b) Never sand or dry-sweep

asbestos materials
(c) Make sure your employers

provide necessary protections
(d) Never take workclothes home

b. Silica
(1) How does silica affect the body?

(a) Silicosis
(b) "Acute" silicosis

(2) How do you prevent silicosis?
(a) Avoid exposure
(b) Make sure your employers

provide necessary protections
c. Cement

(1) How does cement affect the body?
(2) What chemicals are in cement?

(a) Portland cement
(b) Asbestos
(c) Chromates and cobalt
(d) Gypsum
(e) Other chemicals

d. Concrete
(1) What are the hazards of concrete?
(2) How do you protect yourself while

working with cement or concrete?

e. Metal Dusts
(1) Iron Oxide
(2) Chrome

f. Fiberglass
(1) How does fiberglass affect the

body?
(a) Skin irritation
(b) Lung damage
(c) Cancer?

(2) How do you protect yourself while
working with fiberglass and similar
materials?

g. Wood dust
(1) How does wood dust affect the

body?
h. Plastics and resins

(1 ) How do plastic dusts affect the
body?

(2) How do resin dusts affect the body?
B. Gases

1. How do gases affect the body?
2. How does the body defend itself against

toxic gases?
3. How do you protect yourself against

exposure to harmful gases?
4. What gases might be present on

construction sites?
a. Carbon monoxide

(1) How does carbon monoxide affect
the body?

(2) How much exposure is too much?
(3) What trades are most at risk from

carbon monoxide?
(4) How do you protect yourself from

exposure to carbon monoxide?
b. Gases produced by welding

(1) Ozone and nitrogen oxide
(2) Phosgene
(3) Carbon dioxide
(4) Acetylene, phosphine, arsine
(5) Hydrogen fluoride

c. What other gases could you be
exposed to?
(1) Ammonia
(2) Freon

C. Fumes
1. How do fumes affect the body?
2. How do you protect yourself while working

around fumes?

3. What fumes might be present on
construction sites?
a. Lead

(1) How does lead affect the body?
(2) How do you know if you're exposed

to too much lead?
(3) How do you protect yourself while

working with lead?
b. Welding fumes

(1) Cadmium
(2) Zinc, copper, magnesium, iron, and

brass
(3) Chromium
(4) Manganese
(5) Antimony
(6) Arsenic

c. Asphalt Emissions
d. Coal tar pitch emissions

D. Mists
1. How do mists affect the body?
2. What mists might be present on construction

sites?
a. Oil mists and kerosene
b. Paint spray mists
c. Acid mists

E. Vapors
1. How do vapors affect the body?
2. How do you prevent harm while working

around vapors?
3. What harmful vapors might be present on a

construction site?
a. Solvents

(1) How do solvents affect the body?
(a) Dermatitis
(b) Special properties
(c) Narcosis (feelings of tiredness

and drunkenness)
(d) Liver and kidneys
(e) Cancer
(f) Genetic damage and birth

defects
(g) Some relatively "safe" solvents

may still contain harmful materials
(h) Most solvents are flammable

CONTNUED ON BACK



(2) Solvents commonly used in
construction-chemical families
(a) Alcohols
(b) Aromatic hydrocarbons
(c) Alphatic hydrocarbons
(d) Chlorinated hydrocarbons
(e) Ketones
(f) Acetates (esters)
(g) Other solvents

b. Adhesives and resins
(1) Epoxy resins

(a) How do epoxy resins affect the
body?

(b) What chemicals are in epoxies?
(2) Polyurethane foam (isocyanates)

(a) How do isocyanates affect the
body?

(b) Amines (catalysts)
(c) Solvents

(3) Formaldehyde-based resins
(4) Phenol

F. Irritants and allergens
1. Chloroacetamide
2. Biological sensitizers-poison oak and ivy

G. How the Body Functions and Defends Itself
(Charts)
1. Skin
2. Respiratory System
3. Nervous System
4. Circulatory System
5. Gastrointestinal (GI) System
6. Genito-Urinary (Reproductive) System
7. Musculo-SKeletal System

Lesson Title: Chemical Hazards

Objecties0: Each apprentice should know:

* the difference between acute and chronic effects,
local and systemic effects, an example of each, and
why chronic effects are hard to relate to on-the-job
exposures

* the two most common parts of the body affected
by chemical hazards, and why they are most
affected

* the five major forms of chemical hazards, and one
example of a chemical in each form encountered
on their job, and how those materials can affect the
body

* what a sensitivity reaction is, and one example
each of a chemical that causes such a reaction on
the skin, in the lungs, and one common biological
agent that produces an allergic reaction in many
building trades workers

Methods: Show the Chemical Hazards slide show,
and discuss potential exposures in the trade. You
might want to break the slide show into several parts
and discuss each part separately. Go through
introduction and manual material. To make the lesson
more trade-specific, you may want to refer to
Appendix B-"DEAR DOCTOR," Parts A and B. Include
in the discussion not only the chemicals used by the
trade but those that might be used or produced by
other trades commonly on the job site at the same
time. (Also see Sections 1:1-HAZARDS OF
INDIVIDUAL TRADES and 3:1-4DENTImNG AND
CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR
WORKPLACE for more ideas about hazards and
controls.)

Scope of Lesson: This lesson will introduce the
apprentice to the vide variety of chemical hazards
that may exist on a construction site. The introduction
will acquaint apprentices with the body's general
reactions to hazards-acute and chronic, and local
and systemic effects. Following the introduction, this
section is broken down into the major categories of
hazards distinguished by form-dusts, gases, fumes,
mists, and vapors. The chemicals described in each
section were chosen because they are extremely
hazardous (for example, asbestos), and/or because
large numbers of building trades workers are
potentially exposed to them. (For a list of the
chemicals affecting your trade, see Section 1:1-
HAZARDS OF INDIVIDUAL TRADES and APPENDIX B-
"DEAR DOCTOR,", Part A.)

Training Materials: Manual, instructor notes, slide
shows



Section 2:1

INTRODUCTION

The body is a complicated collection of cells, tissue, and organs. And, much like a
football team, the body has special ways to protect itself against harm. We call
these the body's defee systems or smchanism.

But the body's defense systems can be broken down, overcome, or by-passed.
When this happens, injury or illness can result. Sometimes job-related injuries or
illnesses are tpaorary, and you can recover completely. Sometimes, as in the
case of chronic lung diseases such as silicosis or with various cancers, these
conditions cause penrmaent changes that may lead to death.

There are ways to protect yourselves against hazardous materials and conditions.
The most effective is pVention. When it is impossible to prevent exposures to
harmful materials, the next best protection is to reduce exposures through the use
of various controls.

Controlling hazards and informing you of any danger are your employers' respon-
sibilities. But in many cases your employer doesn't know that a material is harmful
or hasn't controlled it. So it may be up to you to make sure your health is protected.

REMEMER: THE BEST PROTECTION IS PVENTION. WITH HAZAR S

MATERIAIS, THE ONLYWAYTO EVENT HARM IS TO KNOWTHE MATERIALS
AND KEEP EXOSURES LOW ENOUGH TO BE SAFE.

Many chemicals used in the workplace can damage the body. Effects range from
skin irritation and dermatitis to chronic lung diseases such as silicosis and asbestosis
or to cancer.

How do chemicals
affect the body?

Chemicals can cause acute (short-term) or chronic (long-term) effects.

Acute effectl are quickly seen, usually after exposures to fairly high levels or
concentrations of a hazardous material. For example, fiberglass can immediately
cause itchiness and skin irritation.

Chronic effects usually take a long time to develop, and may be caused by
exposures to fairly low levels or concentrations over a period of time, sometimes
years. Asbestos, for example, can cause a number of chronic diseases including
asbestosis and lung cancer. These normally take between 10 and 40 years to show
up.

REMEMBER: ACUTE EFFECTS ARE MUCH EASIER TO UNK TO A JOB EXPOSURE
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Instructor's Guide

Chemicals make up most of the materials with which our
world is constructed. Some chemicals are biologically
inert. This means they don't cause harm to the body. The
two parts of the body most commonly affected are: the
skin, because it is usually unprotected and covers such a
large surface; and the respiratory system, because most
harmful materials are airborne and can be breathed in.

Certain chemicals are damaging by themselves, while for
some combinations of chemicals, the action on the body
may be greater than the effects of each added together.
For example, drinking one beer won't normally make a
person feel drunk. But if a worker is exposed to the metal
cleaner trichloroethylene then later drinks a beer, the
result may be intoxication (drunkenness). This is because
the solvent and alcohol have a combined or synergistic
effect that's more harmful than the effects of either
substance alone.

Some chemicals harm the body after they've reacted
with the body's internal chemistry. For example,
methylene chloride, which is commonly used in paint
strippers, is converted by the body into carbon monoxide.
And use of paint strippers has been associated with heart
attacks.

Luckily the body has extensive defense systems to protect
it from harm. But these systems can be bypassed or over-
come, especially if exposure levels or concentrations are
particularly high or last a long time. (See G.-HOW
THE BODY FUNCTIONS AND DEFENDS ITSELF
later in this chapter for descriptions of the body's defense
systems, and how they can be broken down by chemicals
and other harmful agents.)

Acute effects on the body are much easier to link to job
exposures than are chronic effects. In construction,
workers do many different tasks for a number of employers
over a year. They may be unknowingly exposed to a wide
variety of toxic materials used by themselves, co-workers,
or by other trades nearby.

In addition, construction workers may face unexpected
hazards. Asbestos, once frequently used for spray
insulation, is not used as widely in many cities and states.
However, construction workers may still encounter high
concentrations of this dust in tear-down, demolition, and
remodel operations. At particular risk are asbestos
workers, pipe fitters, operating engineers, floor coverers,

CHEMICAL HAZARDS



laborers, and carpenters.

How a chemical affects the body may be determined by
four factors-its physical form, its particular chemical
properties, how it enters the body, and the target organs
or systems it affects. (See G. HOW THE BODY
FUNCTIONS AND DEFENDS ITSELF later in this
chapter for examples of how toxic materials can affect
various parts of the body.)

Chemicals take many forms such as gas, vapor, mist, or
fume. Some substances can exist in several forms at the
same time. A liquid solvent, for example, produces
vapors, especially when heated. And solid metals, heated
during welding, will produce tiny solid particles (fumes)
as well as molten metal.

A chemical's properties are what makes it different from
other chemicals. Although benzene and toluene belong
to the same family of aromatic hydrocarbons, they have
different properties and therefore different effects.

Benzene and toulene can both be breathed in and
absorbed through the skin. And both cause skin irritation
and dermatitis, and affect the nervous system. But while
benzene can also damage the bone marrow, resulting in
anemia or leukemia, toluene doesn't seem to affect the
bone marrow at all.

Toulene can be used as a substitute for benzene. But in
industrial settings, toluene is often contaminated by
benzene. So, workers using toluene may still risk bone
marrow damage, and possibly anemia or leukemia. And
toulene itself is also hazardous.

How a substance enters the body is in part dependent
upon its form and chemical properties. Thus if we look at
our example above, we can say that benzene as a vapor is
breathed in, but as a liquid it is absorbed through the
skin. Other solvents with different chemical structures
such as methylene chloride generally enter the body only
by being breathed in. Thus the skin exposure is not as
dangerous as that for benzene.

The chemicals listed in this section are organized by their
form-dust, gas, fume, mist, and vapor. This is because a
chemical's form may deternine to a large extent how the
body reacts. This section is also a catalogue of possible
effects. But this doesn't mean that every exposed worker
will suffer the same kind or amount of harm. Oftentimes
these effects take years to develop, and may occur only
with consistent exposures to fairly high concentrations of
a chemical.

THAN ARE CHRONIC EFFECTS. SO, TO BE SAFE, KEEP A RECORD ALL
EXPOSURES, WHETHER OR NOT YOU NOTICE ANY I TE DAMAGE.

If you don't know what the material is, write down its trade name, its use, how it
looks and smeils, and any other helpful information. (See Section 4:11-DOCUMEN-
TATION for how to keep such records.)

Where in the body
do dcemicals cause
damage?

The body may be harmed at the point where a chemical touches or enters it. We
call this a local effect. Or the body may be harmed elsewhere. Then, we call the
effect a systemic effect.

local effcts develop where a chemical comes into contactwith the body, called
the point of contact. For example, when the solvent benzene touches the skin
(point of contact), it can cause drying and irritation (local effect).

Systemic effcts develop at some place other than the point of contact. Benzene
can be absorbed through the skin and breathed into the lungs (both are points of
contact). But after entering the body through either of these ways, benzene can
affect the bone marrow, leading to anemia. (In some cases leukemia has also been
reported from exposure to moderately high levels of this solvent; leukemia is a kind
of cancer affecting the bone marrow and blood.)

Effects are not the
same In every
exposed person

REMEMBER: ALTHOUGH MANY OF THE MATERIALS USED IN CONSTRUCTION
CAN HARM THE BODY, NOT EVERYONE WILL SUFFEtR EFECTS.

And sometimes it may take years of exposure to fairly high concentrations of a
material to produce harm.

Thus, always be aware that many of the materials you use are potentially dange-
ous. Find out what's in them and how they affect the body. (See Section 3:1
IDENTIFYING AND CONTROLUNG ACTUAL HEALTH HAZARDS IN YOURWORKPLACE
for specific information on controls.)

WHAT FORMS DO HARMFUL CHEMICALS TAKE?

Dusts Dusts are solid particles suspended in air. They may be produced by crushing,
grinding, sanding, sawing, or the impact of materials against each other.

Some dusts are biologically inert. That is, they don't seem to harm the body or be
changed by the body's chemistry into other harmful substances. Most harmful
dusts cause damage only after being breathed in, but some such as cement and
arsenic can also directly affect the skin.

The body's defnseS against dusts are shown in the illustration of the body's
respiratory system. The most damaging dusts are small enough to get past these
defenses and too small to be seen with the naked eye.We call these "respirable" or
breathable.
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Your body's defenses against even large-sized dusts-mucous, the hair-like cells
called cilia, and special "dust-eating" white blood cells-can break down. For
example, some chemicals can dry out the mucous. And cigarette smoke paralyzes
the cilia. What is the result of such a breakdown? More dust particles are able to
reach the lungs.

Building trades workers are exposed to a variety of dusts. Some of the most
common dusts in construction, their sources (and some trades affected) are listed
in the chart below.

WHAT DUSTS MIGHT BE
PRESENT ON
CONSTRUCTION SITES?

ASBESTOS (insulation and asbestos workers, demolition and remodel
operations)

SILICA (painters, tunnel workers, sandblasters)
CEMENT (concrete workers, masons, laborers)
PLASTER (plasterers and lathers)
FIBERGLASS (insulation workers and plumbers)
METALS such as copper (plumbers), galvanized (scrapers)
PLASTICS such as ABS and PVC (plumbers)
WOOD (carpenters)

REMEM : NOT ONLYARE WORKERS CREATING THE DUSTAT RISK, BUT SO
IS ANYONE WORICING OR PASSING NEARBY.

Dust can travel or build up in a fairly large area, so plumbers, carpenters, and
laborers working above and below an insulation mixing or spraying operation may
also be exposed.

Asbestos Is an extremely dangerous fiber. In the past, it was widely used as
insulation in homes and buildings, and as mechanical insulation for pipes.

Asbestos

Pure asbestos is no longer used as an insulation material in many states. However,
building trades workers, especially asbestos workers, laborers, and carpenters,
may still be exposed to some asbestos insulation, and large amounts during demo-
lition or remodel jobs. In addition asbestos may still be found in some taping
compounds, asbestos cements, pipes, and floor tiles. Vinyl asbestos floor tiles may
be as much as 15 to 20 percent asbestos, which is released when old flooring is
sanded.

Asbestos can cause a number of very harmful, chronic diseases. These diseases
take a long time to develop, sometimes 40 years. And once they've appeared, they
are Irveyersible.

HOW DOES ASBESTOS
HARM THE BODY?

Asbestos can cause asbestosis and various cancers. Cigarette smoking def-
Initely Incrases the risk of asbestosis and lung cancer. In fact, asbestos
workers who smoke have a 92 times greater risk of developing lung cancer than
nonsmokers who are not exposed to asbestos.

Asbestosls is caused by scar tissue surrounding tiny asbestos fibers in the lung's Asbestosis

25

During demolition or remodel work where high
concentrations of asbestos are likely, workers should wear
full-body protective clothing and air-supplied respirators
or self-contained breathing apparatus.

In one mock-up test situation, old asbestos backing was
sanded to remove it from the floor. The resulting asbestos
air levels were about 80 fibers per cubic centimeter (cc) of
air. That's 40 times the current OSHA standard of 2
fibers/cc.

Asbestosis is one of several pneumoconioses or dust



diseases. Others are: black lung from coal dust; and
silicosis from quartz or silica. These diseases all result from
lung fibrosis which occurs when scar tissue surrounds the
inhaled fibers or particles. The parts of the lung affected
can no longer work as well to supply oxygen to the blood.

Heart disease may develop as a result of lung diseases.
Since parts of the lungs can no longer supply oxygen to
the blood, the heart has to make up for this lack by
pumping faster. The resulting strain can contribute to
heart failure.

Asbestos-related diseases are chronic. That is, they take a
long time to show up (10 to 40 years). Very low levels of
asbestos can cause cancer. And because of the cancer risk,
NIOSH has proposed a new standard for asbestos exposure
of V fiber/cc of air (which works out to be 100,000 fibers
per cubic meter of air). This would be one-fourth the
current standard of 2 fibers/cc.

walls. This condition makes the lungs stiff, and reduces your breathing ability.

Thes fibers ner dissolve. So if you continue to be exposed to asbestos, more
and more fibers reach your Jungs to interfere with your breathing. As this condition
progresses, you may notice you tire easily, have difficulty catching your breath, and
lose weight. After a number of years, working may be difficult or impossible. And,
heart diseas could develop from the added strain placed on the heart.

REMEMBER: ASBESTOSIS DEVELOPS SLOWLY, BT ONCE SCAR TISSUE HAS
FORMED, IT IS THERE FOR THE REST OF YOUR UFE.

Cancers Asbestos can also cause a number of cancers-ung, stomach, large intestine,
rectum, and mesothelioma. Mesothelioma is a rare cancer of the chest, lung, or
stomach cavity linings. It was almost nonexistent until this century when asbestos
became widely used. Once it appears, mesothelioma is always fatal.

Cancer rates among asbestos workers are unusually high. They develop cancers of
the stomach, large intestine, and rectum at 3 times the expected rate for the general
population. And, 2 out of 10 asbestos production workers die of lung cancer, while
1 in 10 die of mesothelioma.

WHEN DO ASBESTOS-
RELATED DISEASES APPEAR?

HOW DO YOU PREVENT
ASBESTOS-RELATED
DISEASES?

Avoid exposure

Never sand or dry-sweep
asbestos materials

Make sure your employers
provide necessary
protections

These diseases are chronic and do not show up for many years. Asbestosis may
take 10 to 20 years to appear, while mesothelioma and other cancers may take 20 to
40 years. Smoking definitely increases the risk of some of these diseases. But
asbestos workers who don't smoke still are at much greater risk than unexposed
workers for developing mesothelioma.

REMEMBIER: THE ONLY PROTECTION AGAINST ASBESTOS IS PREVENTION.
NOW'S THE TIMETOWORRYABOUT EXPOSURE: IN TWENTYYEARS ITMAY BE
TOO LATE.

So be very careful. Avoid asbestos exposure wherever possible. This means
paying attention to what's in the taping compound you're sanding, or the floor tile
you're removing.

Never sand asbestos materials without adequate ventilation or without wearing
adequate respiratory protection. And nev dry sweep any debris that might
contain asbestos. If you're involved in any kind of demolition or remodel job, be
aware that you might be releasing large quantities of asbestos dust and should be
protected.

Make sure your employer provides necessary protections. According to the
current Federal OSHA asbestos standard, your employer is responsible for informing
you ot asbestos exposure above the standard by: posting a sign to that effect;
monitoring the workplace air; providing you with appropriate respiratory protec-
tion; and providing regular medical exams if your exposure is above the standard.

In addition, never take workclothes home. Your employer should also provide
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you with disposable clothes and an appropriate place to change with separate
lockers for street and work clothes if your level is above that allowed by law.

Never take workclothes
home

Sources of asbestos exposures are sometimes surprising. Family members have
developed asbestos diseases from exposure to a worker's dustywork clothes. And
even short exposures to dust have caused these diseases.

(See Sections 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS
IN YOUR WORKPLACE and 3:11-WORKPLACE STANDARDS for more information on
necessary controls.)

Silica is another disease-producing dust which is released from moving sand or
from grinding or breaking up hard rock or gravel. At particular risk are sandblasters,
tunnelworkers, operating engineers, drillers, blasters, and painters. It usually takes
manyyears of exposure before you notice any symptoms, but effects could appear
much faster, especially with concentrated exposures.

Silica can cause a chronic lung-scarring condition similar to asbestosis. We call
this disease silicosis. As with asbestos fibers, silica particles can get deep inside
the lungs to be surrounded by scar tissue. This makes the lungs stiff, reducing your
breathing ability.

And like asbestosis, silicosis is Irreversible. As your exposure increases, so does
the scarring. Workers suffering from silicosis may notice they have trouble breathing,
tire easily, are short of breath, lose their appetite, have a constant (chronic) dry
cough, and can't do even light work. They may also develop other lung infections
such as tuberculosis (TB) and heart problems because the heart has to work
harder to pump blood through the stiff, scarred lungs.

Because of their intense exposures, sandblasters working in enclosed areas, tunnel-
ers using high-powered drills, and others exposed to extremely high silica concen-
trations may develop 'acute" silicosis. Then, symptoms may appear within 1 or
11/2 years of first being exposed.

REMEM8ER: WITH BOTHACUTEAND NORMALLY DEVELOPING SIUCOSIS, THE
ONLY PROTECTION IS PREVENTION. ONCE THE SCARRING HAS BEGUN, THE
DISEASE CAN GET WORSE EVEN IF YOU'RE REMOVED FROM FURTHER EX-
POSURE.

So avoid exposure whenever possibk. Some countries now substitute steel
shot and other non-silica-containing abrasives in sandblasting operations. But many
U.S. companies still use sand. Good ventilation and housekeeping can also do
much to keep dust levels down. And, never dry-sweep any debris that might
release silica dust. (See Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL
HEALTH HAZARDS IN YOUR WORKPLACE for additional measures.)

Make sure your employer provides necessry protections. These include:
informing workers of the hazard; monitoring exposure levels; and providing and

Silica

HOW DOES SILICA AFFECT
THE BODY?

Silicosis

"Acute" silicosis

HOW DO YOU PREVENT
SILICOSIS?

Avoid exposure

Make sure your employers
provide necessary protections
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Silica is a component of firebrick and other refractory
materials. So bricklayers are also at risk.

Historical note: When the Gauley Bridge was being
constructed in 1930 to 1931, nearly 500 workers died of
"acute" silicosis from tunneling through a mountain with
a very high silica content. And more than 150 of these
workers literally died in their tracks because the silica
levels were so high.

Since silicosis can continue to get worse even after
exposure is stopped, initial exposures must be prevented
through ventilation or, where this is impossible, with
personal protective equipment. Switching to steel shot or
another safer substitute for sandblasting will also help
prevent silicosis.



The charts at the end of this chapter, G. HOW THE
BODY FUNCTIONS AND DEFENDS ITSELF point out
some of the ways the respiratory system's defenses can be
overcome or by-passed.

Dusts travel easily out of the area where they are
generated. Therefore, it is very important that nearby
workers be familiar with possible hazards produced by
other trades.

Since the materials which go into cements can vary so
much, not all possible reactions will be seen with every
type of cement. But lime (calcium oxide) is always
present. It causes the often severe skin reaction
experienced by bricklayers, cement masons and other
workers handling cement or concrete. Lime is
hygroscopic, that is, it easily pulls moisture from the
skin, causing dryness and irritation.

maintaining adequate respiratory protection. If you're a sandblasteryour employer
must provide you with and maintain an approved abrasive blasting respirator.

Cement Many building trades are exposed to cement on their jobs, including cement
masons, bricklayers, hod carriers, plasterers, and laborers.

HOW DOES CEMENT AFFECT
THE BODY?

There are a number of reasons why cement may be so irritating. Finely powdered
lime dust can irritate the skin even if the skin is unbroken. This reaction is more
severe if the exposed person is sweating or if the skin is broken. An allergic type
reaction to chmnlum salts in the cement is also believed to be a cause of skin
reactions.

WHAT CHEMICALS ARE IN
CEMENT?

Portland cement

In dust form, cement can irritate the lungs, eyes, and skin, although it is not believed
to cause lung disease. Wet cement is also a hazard, affecting mostly the skin.
Bricklayers, cement workers, and others exposed to cement often report skin
irritation, rashes, and infections from both cement dust and wet cement.

Cement is usuaty made up of clay, limestone (calcium oxide or lime), trace metals,
acid, and sometimes gypsum or sand. Other materials such as asbestos may be
added for increased strength or special characteristics. The exact composition
depends on the properties required for the particular job.

Normal poftland cement, for example, contains about 60 t6 70 percent lime
(calcium oxide), 19 to 24 percent silicon compounds (with 5 percent of this silica),
and smaller amounts of aluminum trioxide, iron oxide, magnesium oxide, and other
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NOSE: Large particles are trapped in
mucus and hair. They are blown out
when you blow your nose.

AIR TUBES: Particles impact on walls
of air tubes and are caught in mucus.
Tiny hair-like fibers (cilia) beat andmove
the particles up the airways-nucocili-
ary escalator. They are then coughed
out or swallowed.

AIR SACS (ALVEOLI): Tiny dust parti-
cles are surrounded by special white
blood cells, then move out of the body
via the muco-ciliary escalator.
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additives. (See Appendix B-"DEAR DOCTOR," PART B for how these materials can
affect the body.)

Asbestos is often added to cement used in spray stucco or portland cement
plaster, but the percent of asbestos is limited by law in some states. However, if
you're using these materials, it's best to find out how much asbestos they do
contain, and whether your state has any limits.

Chromates, sometimes a contaminant of kiln bricks, and cobalt, a metal additive,
can both cause allergic skin reactions in some workers.

Gypsum is used in the manufacture of Portland cement, gypsum structural tile, and
in some plasters and plasterboards. Gypsum is an alkali (the opposite of an acid),
and when wet it can cover exposed skin and enter the eyes causing the skin to
wrinkle and the eyes to tear. It can also irritate the air tubes and cause nose bleeds.

Cement may also include other occasional ingredients. Hydrochlrc (muriatic)
acid can irritate the skin. Sulphuric acid and calcium compounds can cause skin
rashes.

Cement is also used in co . In addition, concrete contains sand, gravel, or
crushed rock and other ingredients required for special properties. The exact
ingredients vary depending on what the particular job demands. Strength, for
example, is very important for constructing a high-rise office building, while water-
tightness is crucial for building a bridge or underground tunnel.

The hazards of concrete include those of cement (described above) and silica
(described earlier in this section).

To prevent harm when working around cement or concrete, wear adequate pro-
tective clothing and gloves. And observe the kinds of controls mentioned for dusts
under asbestos and silica. (See Section 3:1-IDENTIFYiNG AND CONTROLLING
ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE for more information on con-
trols.)

Metal dusts are produced by cutting and sawing metal pipes, scraping rust or
coatings off metal, drilling through chrome or other metals, and in other cutting and
sawing operations. To control exposures, follow basic precautions listed for other
harmful dusts (See Section 3:1-4DENTIFYING AND CONTROLLING ACTUAL HEALTH
HAZARDS IN YOUR WORKPLACE for more information on controls.)

Breathing Iron oxide or rust is known to cause a condition, siderosls, that results in
unusual x-rays. Iron oxide particles, like asbestos and silica, can get past the
body's defenses and become lodged in the lung walls. However, unlike the other
two, iron particles do not seem to cause disease symptoms.

Chrome dust produced by sawing or cutting chrome-plated metals can be ex-
tremely irritating and hazardous to the skin, nose, eyes, and lungs. (For more

Asbestos

Chromates and cobalt

Gypsum

Other chemicals

Concrete

WHAT ARE THE HAZARDS
OF CONCRETE?

HOW DO YOU PROTECT
YOURSELF WHILE WORKING
WITH CEMENT OR
CONCRETE?

Metal Dusts

IRON OXIDE

CHROME
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Gypsum tile may also be used by bricklayers. If it is
shattered or broken the airborne gypsum may irritate the
skin and eyes of exposed workers.

Plumbers often complain of irritation to their skin and
upper respiratory tract (nose, throat, air tubes) when
cutting copper pipe.

Like asbestos and silica, iron oxide particles can lodge in
the lungs. The resulting condition is called siderosis.
Apparently this condition does not affect normal lung
function.



Smaller glass fibers, which are increasingly used in
insulation materials, have produced mesothelioma when
injected into the stomach cavity of test animals. Asbestos
fibers which have caused mesothelioma in exposed
workers also produce mesothelioma when injected the
same way into test animals.

information on its hazards see CHROMATES under C. FUMES later in this chapter.)

Fiberglass

HOW DOES FIBERGLASS
AFFECT THE BODY?

Skin irritation

Lung damage

Cancer

Fiberglass is now used increasingly as an insulation material. It is also used in pipes
and to line air conditioning ducts. This material may be released by handling or
mixing insulation material or by cutting or sawing pipes or ducts. So not only are
insulation workers at risk, but so are plumbers and sheet metal workers, as well as
anyone working nearby.

Fiberglass has not been well-studied yet for its chronic effects. But it is known to be
very irritating to skin, eyes, and lungs. Exposure has been known to cause nose
bleeds, cough, and chest pains.

Workers exposed to fiberglass complain of the fibers irritating their skin. They often
develop itdcy rashes as well as allergk sidn reactions, especiallywhen working
in hot, humid weather.

And there are some cases of lung damage such as bronchitis and asthma among
fiberglass handlers.

Fiberglass might also have other, chronic effects such as cancer. In some studies,
animals have developed a rare cancer, --esothiloma, from being injected with
small fiberglass particles. But we don't really know how this and similar materials
affect humans. More studies need to be done.

Fiberglass may also be coated with resins. These materials can irritate the skin and
lungs. (See discussion of resins under E. VAPORS later in this chapter.)

HOW DO YOU PROTECT
YOURSELF WHILE WORKING
WITH FIBERGLASS AND
SIMILAR MATERIALS?

Fiberglass is being used as a so-called "safer" substitute for asbestos. But it may not
be. So follow the same rules for careful use and strict exposure control as you
would with asbestos or other harmful dusts. (Also see Section 3:1-IDENTIFYING
AND CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE for more
information on controls.)

These same rules hold true for other asbestos substitutes such as rock wool, slag
or mineral wool, and glass wool. No one is yet sure of their long-term health
effects. But all of these materials are known to at least cause skin itchiness and
irritation.

Wood dust

HOW DOES WOOD DUST
AFFECT THE BODY?

Carpenters are often exposed towood dust when sawing wood, particleboard, or
plywood.

These workers may develop an asthma-like condition from working with Canadian
or Westem Red Cedar or Redwood, often used for window frames, panelling, and
sheds. Scientists have found that woodworkers and fumiture makers suffer from
asthma and nasal (nose) cancer at a higher than expected rate for the general
population. Carpenters could also be at risk, but no studies have been done so far
to find out.
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In addition, formald in resins used to bind particleboard and plywod
might be released while these materials are being handled or sawed. (See section
on resins under E. VAPORS later in this chapter.)

Plumbers are exposed to plastic and resin dusts from sawing through PVC (poly-
vinyl chloride) and ABS (acrylonitrile-butadiene-styrene), and epoxy-lined pipes.
Again, follow basic control measures that you would use with other toxic dusts.
(And see Section 3:1-IDENTImNG AND CONTROLLING ACTUAL HEALTH HAZ-
ARDS IN YOUR WORKPLACE for more information on controls.)

Plastic dusts can be irritating to the nose and throat although the risk in this case is
probably not that great. However, the acrylonitrile in ABS pipe may be a cancer
hazard. And the cements used to join plastic piping also create hazards. (See
section on solvents under E. VAPORS later in this chapter for more information on
plastic butadiene cements.)

Sawing epoxy-lined pipe can release "cured" resin dust which is irritating to the
skin and respiratory system. (See section on resins under E. VAPORS later in this
chapter for more information on the effects of epoxies.)

Plastics and resins

HOW DO PLASTIC DUSTS
AFFECT THE BODY?

HOW DO RESIN DUSTS
AFFECT THE BODY?

Gases are formless at room temperature, and always expand to fill their containers.
They can be changed into liquids or solids by increasing the pressure and decreas-
ing their temperature.

Toxic gases can directly irritate the skin, throat, eyes, or lungs, orthey may pass from
the lungs into the blood stream to damage other parts of the body. Some gases
such as carbon dioxide can also cause you to suffocate by replacing oxygen in the
air.

The body's dedses against some gases include smell, tearing eyes, and coughing.
For example, ammonia's irritating effects and odor wam workers of exposure.
However, workers may be exposed to some gases without knowing it. Carbon
monoxide produced by welding operations and intemal combustion engines has
nowaming properties. You can't see or smell it, and it doesn't irritate the nose, eyes,
throat, or lungs. And other gases such as hyrogen sulfide, possibly released by
blown glass insulation, may dull your sense of smell after awhile. So this waming no
longer works.

HOW DO GASES AFFECT
THE BODY?

HOW DOES THE BODY
DEFEND ITSELF AGAINST
TOXIC GASES?

REMEMBER: THE BODYS DEFENSES FOR GASES ARE NOT AS GOOD AS FOR
DUSTS. GASES EASILY GET DEEP INSIDEYOURWNGSAND INTO THE BLOOD
STREAM WHERE THEY TRAVEL TO OTHER PARTS OF THE BODY.

As with exposures to toxic dusts on a construction site, there may be very few
permanent controls possible. But always make sure anygasoline ordiesel-powered
equipment is kept well-maintained. This cuts down on the amount of carbon
monoxide produced. And when welding or soldering, which are sources of a
number of harmful gases, make sure the area is well-ventilated or that you're
wearing appropriate respiratory protection. (See Section 3:1-IDENTIFYING AND

HOW DO YOU PROTECT
YOURSELF AGAINST
EXPOSURE TO HARMFUL
GASES?
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A lot of concern has also been expressed about the
possible harmful effects of diesel fumes.

If a worker has an active job, as do most building trades
workers, he/she takes in more air (and carbon monoxide
if present). This is because your breathing rate increases
as you move around more. Thus, active workers are more
at risk from carbon monoxide poisoning than nonactive
workers.

CONTROLLING ACTUAL HEALTH HAZARDS IN YOURWORKPLACE for how to con-
trol particular hazards.)

REMEMBER: fT IS UWTO OUR EMPLOYER TOMAKE SUREYOU ARE PROTECTED
BY NECESSARY CONTROLS.

WHAT GASES MIGHT BE
PRESENT ON
CONSTRUCTION SITES?

Carbon monoxide

HOW DOES CARBON
MONOXIDE AFFECT THE
BODY?

HOW MUCH EXPOSURE IS
TOO MUCH?

WHAT TRADES ARE MOST
AT RISK FROM CARBON
MONOXJDE?

Heavy equipment operators, welders, solderers, and nearby workers are the most
at risk from chemicals in a gas form. In addition, individual trades such as refrigeration
and air conditioning workers or plumbers and workers doing special operations
such as tunneling might be exposed to other harmful gases. (See Section 1:1
HAZARDS OF INDIVIDUAL TRADES and 1:11-HAZARDS OF SPECIAL OPERATIONS
for more information.)

Carbon monoxie is probably the most widespread gas risk for construction
workers. It is a colorless, odorless gas formed by buming carbon-containing mater-
ials such as coal, oil, gasoline, wood, or paper. The chief source of carbon monoxide
in the general environment is the automobile. On construction sites, carbon
monoxide is present in exhaust from heavy equipment, generators, or compressors.
It is also produced as a by-product of welding and soldering operations. (See
description of gases produced by welding operations later in this section.)

Carbon monoxide's main effect is to rob the body of its oxygen supply. After being
breathed in, carbon monoxide combines more readily with the blood's oxygen
carrier, hemoglobin, than does oxygen. So exposures to high levels of carbon
monoxide can prevent the body from getting enough oxygen, severely affecting
the heart and brain.

At first, you may feel headache, dizziness, and nausea. Higher exposures can
result in passing out, coma, or even death. Persons with existing heart conditions, if
exposed to carbon monoxide, are more likelyto suffer additional heart damage as a
result.

And ifyou smoke cigarettes, you already have higher levels than normal of carbon
monoxide in your blood stream. This is because a buming cigarette produces fairly
high carbon monoxide levels.

AlwaYs pay attentin to s such as h,eadaches dizzinsms, or nausea.
There is also a simple blood test which picks up carbon monoxide poisoning.
But this test is not normally given as part of a standard medical exam. So be sure to
request this test if you're exposed to high carbon monoxide levels on your job.

Because of theway equipment and vehicles move around the average construction
site, most building trades workers are regularly to this hazard. At
greatest risk, however, are heavy equipment, lift truck, and diesel equipment
operators, welders, and solderers.
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Working in well-ventilated areas and only using regularly serviced tools and equip-
ment will cut down exposure levels quite a bit. (See Section 3:1-4DENTIFYlNG
AND CONTROLLING ACTUAL HAZARDS IN YOUR WORKPLACE for specific control
measures.)

A number of gases are produced as a normal part of the welding cycle. These gases
maycome from the welding arc, the buming process, or compressed gas cylinders,
or they may be produced in the surrounding air by the action of ultraviolet radiation.
To protect yourself, work in well-ventilated areas and use respirators where neces-
sary. (See Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZ-
ARDS IN YOUR WORKPLACE.)

In arc welding, the arc changes oxygen and nitrogen in the air into ozone and
nitrogen oxides. Nitrogen oxides are also produced when copper is "bright
dipped" into nitric acid before soldering. Arc cutters and welders are at greatest
risk from these hazards on construction sites.

HOW DO YOU PROTECT
YOURSELF FROM EXPOSURE
TO CARBON MONOXIDE?

Gases produced by
welding

OZONE AND NITROGEN
OXIDES

Both gases can irritate the eyes and the lungs as well as the lining of the mouth, nose,

and throat. And exposures can also cause a condition called pulmonay edema.

This is where the lungs literally fill with fluid, and the victim can suffocate or "drown
on dry land."

Ozone, even at low levels, has been known to cause chest pains and wheezing. Its
symptoms can also resemble a heart attack. In laboratory studies, ozone has been
shown to cause genetic damage (that is, it damages the material in your cells that
controls heredity). Nitrogen dioxide, at high concentrations, can cause chronic
cough and chest pain.

Used during World War I as a nerve gas, phosgene may be produced as an

unwanted by-product of the welding process. Ultraviolet rays are given off when-
ever metals get hot enough to melt. During arc welding operations, ultraviolet
radiation can decompose chlorinated solvent vapors present in the air into phos-
gene. One such common chlorinated solvent is trichloroethylene, often used as a

metal cleaner.

PHOSGENE

Low concentrations of phosgene are mildly irritating to the skin, eyes, nose, throat,
and air tubes. Skin contact causes dermatitis. If the gas dissolves in the lungs it can
cause bums, possibly resulting in pulmonary edema or pneumonia. Lage doses
can cause death.

In oxy-acetylene welding, the chemical reaction between oxygen and acetylene
gives off water and carbon dixide. Carbon dioxide is not directly harmful to the
body. But if present in very high concentrations in a confined space, carbon
dioxide can replace the oxygen in the air to the point where your body can't get
enough oxygen and you may suffocate.

CARBON DIOXIDE

In arc welding, carbon dioxide can also be converted to carbon monoxide bythe
welding arc.
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Ozone levels around electric arc welding have been
measured as high as 6 to 9 parts per million (ppm). The
current OSHA exposure limit is 0.1 parts per million.
Typical symptoms of ozone exposure, irritation, scratchy
throat, and chest pains, are seen at levels of 0.4 ppm or
lower.



Arine is actually a gaseous arsenic compound called
arsenic hydride.

Burns from hydrofluoric acid can be very deep,
penetrating below the skin and causing damage to
underlying tissue.

The irritating effects of ammonia are so severe that
workers are quickly warned of exposure. With high
exposure to ammonia, workers are usually either so
uncomfortable they have to immediately leave the area,
or they pass out. So, unless a worker is overcome, high
exposures to ammonia do not normally occur.

The respiratory system's defenses against most chemical
hazards will not protect you against many fumes. This is
because the particles are so small, and because many are
readily soluble in lung fluids.

Hot roofing is an example of a situation where it is

ACETYLENE, PHOSPHINE,
ARSINE

Exposure to rsine can cause liver and kidney damage. This substance is a recog-
nized carcinogen (that is, it can cause cancer). And chronic exposure to even low
levels of ph h can cause tiredness, tremors, and stomach problems.

Welding can produce other hazardous gases. HYdrog f can be released
into the air from the use of fluoride-containing fluxes.

Hydrogen fluoride can combine with any moisture in the air, or even saliva from
your mouth, to form hdI for acid. This acid is highly irritating to the lungs, and
bums the skin. Chills, fever, and breathing difficulties may develop.

you b exposed to?

AMMONLA

FREON

Fumes

Oxy-acetylene welding may result in exposures to mactlne gas. Acetylene itself
is not a very dangerous gas. Like carbon dioxide, it can cause suffocation in high
enough concentrations, usually in a confined space. Hcwever, acetylene is some-
times contaminated by phosphine and arsine. Both are extremely hazardous.

Building trades workers might also be exposed to a number of other gases on their
jobs. If you're a refrigeration or air conditioning worker, you might be exposed to
freon or ammonia described below. If you're a compressed air worker or blast in
confined spaces, you might risk exposure to other harmful gases. (See Section 1:1-
HAZARDS OF INDMDUAL TRADES and 1 :11-HAZARDS OF SPECLAL CONSTRUCTION
OPERATIONS for additonal information on your trade or operation.)

Refrigeration and air conditioning workers may be exposed to ammonia. Luckily,
this gas does have stron waningp tis-its odor and irritating effects. So,
it's unlikelyyou will be able to tolerate very high exposures, butyou still may suffer
the following effects.

Ammonia can cause headache, buming throat, bronchitis, or pneumonia. If ammonia
is splashed in the eyes, they may develop ulcers (holes). And in liquid form,
ammonia can bum or blister the skin.

Freon may be used as a coolant in air conditioning or refrigeration systems. This
gas has also been widely used to propel materials such as paints in pressurized
aerosol containers. In rare cases, inhaling freon can upset the heart's normal rhtm
and possibly cause death. Freon is also suspected ofdamaging the earth's protec-
tive ozone layer.

If possible, avoid aerosol containers entirely. Not only are most propellants,
including freon, usualy hazardous, but they can explode easily. Don't smoke or use
other ignition sources such as welding equipment around this material. And make
sure the work area is well ventilated.

Fumes are solid particles in the air. They are usually formed when metals are heated
to their melting points, especially during welding or soldering. But fumes are also
produced by hot asphalt during hot tar roofing or road paving. We will refer to air-
bome materials coming off hot asphalt as emissions because not only are there tiny
solid particles suspended in the air but also liquid droplets. Coal tar pitch also
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produces such emissions when heated.

In welding and soldering, for example, fumes are produced by the metal being
welded or soldered, the solder, the electrode or welding rod, or by buming off a
metallic coating on the material being welded or soldered. In plumbing, lead
fumes are produced by molten lead still used occasionally on commercial jobs.

HOW DO FUMES AFFECT
THE BODY?

Aithough mary fuhm can also irritate the skin and eyes, these fine particles
primarily affect the body when they are breathed in. And because of their small
size, many get past the body's natural defenses to reach and irritate the lungs.
Cadmium, for example, used in some silver solders (many are now cadmium-free)
can cause the lungs to fill with fluid, causing pulmonary edema. Death could result.

But because of their small size and abilityto dissolve in other substances, fumes can
easily pass from the lungs into the blood stream, and damage other parts of the
body. Many affect the liver, kidneys, and nervous system. Coal tar pitch volatiles,
often used in place of asphalt in hot roofing, especially in the midwest, are krown
to be extremely irritating and possibly cause lung cancer.

Those at risk should alwayswork in well-ventilated areas orwear respiratory protec-
tion where necessary. Never work unprotected near an open pot of molten lead.
And ask your employer to use cadmium-free silver solders. If using either of these
two rnaterials, also request special blood tests with any medical exam.

HOW DO YOU PROTECT
YOURSELF WIIE
WORIaNG AROUND
FUMES?

Ifyou weld in confined spaces on hazardous materials such as zinc-coated or lead-
bearing materials, or use cadmium filler metals, your employer must provide either
ventilation or an airline respirator. And when working around hot roofing materials
wear adequate clothing as well as face, eye, and respiratory protection. (See
Section 3:1-IDENTIFYiNG AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE for more information on respirators and other controls.)

Building tradesworkers are exposed to fumes from a numberof different sources-
welding and soldering operations, plumbing, and hot asphalt roofing.

Many buildings trades workers are potentially exposed to lad. These include
cable splicers, demolition and remodel workers, painters, pipe fitters, plumbers,
roofers, sheet metal workers, and iron workers.

Breathing lead dust or lead fumes can be extremely dangerous. Lead afcts many
body st. The first symptoms of lead poisoning are inability to sleep, tired-
ness, and constipation. These symptoms can easily be overlooked by the worker.
With more severe exposure, other serious harm may become evident.

WHAT FUMES MIGHT BE
PRESENT ON
CONSTRUCION SIES?
Lead

HOW DOES LEAD AFFECT
THE BODY?

Lead can cause stomach problems ranging from constipation to cramps. It can
affect the bone marrow and cause anemia. It can damage the nerves and affect
memry, as well as harm the liver and kidneys. Studies also show that lead can
affect epoductbon in both males and females.
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important to know what's in the materials you are using.
On the west coast, because of the nearness of petroleum
refineries, mainly asphalt is used for hot roofing
operations. In the midwest (and east coast), because of
the neamess of steel mills, coal tar pitch is mostly used.
Asphalt is a waste product of refineries while coal tar
pitch is processed from steel mill pot residues.

But coal tar pitch is a far more dangerous material than
asphalt. And it may still be used on the west coast,
particularly when special properties are required, for
example on waste disposal storage tanks where the tanks
must be waterproofed and remain underground. (Asphalt
will retain its waterproofing for a few years under these
conditions, whereas coal tar pitch may remain intact for
20 years or so under the same conditions.)

So caution apprentices to be alert to the possible danger.
Have them find out what materials they're using so they
can make sure their health is adequately protected.

Regulations goveming the use of respirators while
welding, cutting, and heating are found in Part 1926.353
of the Federal Construction Safety and Health
Regulations (published in the Federal Register). See
subparts (c) (1), (2), and (3). (Also refer to Section 3:1-
IDENTIFYING AND CONTROLLING ACTUAL
HEALTH HAZARDS IN YOUR WORKPLACE for
more informqtion on respirators and other controls.)

Men exposed to lead have shown development of
abnormal sperm and loss of sex drive. Exposed women
have shown an increased rate of miscarriages.



Two common tests for lead exposure are measurement of
blood lead (amount of lead in 100 milliliters of blood)
and measurement of compounds in the blood that are
affected by lead exposure.

Metal fume fever is thought to be an allergic reaction.
Only newly exposed workers or those who have been
away from exposure for awhile develop symptoms. And it
doesn't seem to have any serious long-term effects.

HOW DO YOU KNOW IF
YOU'RE EXPOSED TO TOO
MUCH LEAD?

HOW DO YOU PROTECT
YOURSELF WHILE WORKING
WITH LEAD?

Welding humes

CADMIUM

CHROMIUM

ZINC, COPPER, MAGNESIUM,
IRON, AND BRASS

Sometimes you may not realize you've been exposed to too much lead. Lead can
damage some parts of the body without your developing any noticeable symp-
toms. Then you need special blood tests to detect harm. But such tests are not
normally given with medical exams. So be sure to request these special blood tests
if you're exposed to lead on your job.

All workers exposed to lead should have regular medical tests, especially special
blood tests to detect lead levels. And the workplace air should also be measured
(monitored) regularly for lead levels. This is your employer's responsibility. As with
asbestos dust, workers should be careful not to bring lead-contaminated clothing
home with them. Lead workers' children have been found to have higher than
normal lead blood levels. (See Section 3:1-4DENTIFYING AND CONTROLUNG
ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE for more information on con-
trols.)

Many fumes are released during welding. Some, for example brass, cadmium,
nickel, titanium, copper, and chromium, can cause skin irritation. Breathing in the
fumes from some of these can cause more serious problems. So when welding or
soldering always work in a well-ventilated area, wear respirators where necessary,
and use "safer" materials such as cadmium-free solder wherever possible. (See
Section 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE.)

REMeM : IF YOU FEEL SKK WHILE WELDING, IT IS PBLY DUE TO
SOMETHING RELEASED BY THE PROCESS. SO PROTECT YOURSELF FROM
WELDING FUMES AND GASES.

Cadmium is found in some silver solders and may be used as a filler metal for
brazing. It is commonly used in paint, so spray painters are also at risk. Breathing
cadmium fumes can cause stomach pain and lung problems. The first symptoms of
poisoning that appear include chest pains, cough, nausea, fever, and headache.

Very high short-term exposures can cause pulmonary edema. Long-term exposures
may cause kidney or lung damage, and anemia. Cadmium is also suspected of
causing cancer.

Welders, solderers, and torch cutters may be exposed to chromium from working
on chrome plated metals. Chromium compounds can cause itchy red patches on
the skin. They can also cause skin and nose ulcers (holes).

Welding on zinc-coated surfaces or on galvanized steel can release zinc oxide,
which causes a disease called metal fume fr, also called "Monday moming
chills." This illness can also be caused by fumes from brass, magnesium, copper,
and iron, released when welding magnesium metal or alloys, copper pipes, or cast
iron and steel.

Symptoms of the disease last about 24 to 72 hours, and include chills, fever, nausea,
headache, and tiredness. This disease doesn't seem to have any permanent effects.
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And only workers who are new to the operation orwho have been away from it for
awhile suffer the symptoms.

Electric-arc welders may be endangered by the mang in electrodes. It is an
irritant to the skin, lungs, and mucous membranes. Exposed workers have also been
found to have higher than normal levels of manganese in their blood and urine.
Exposure can cause serious nervous system disorders, such as difficulty in speaking,
which are similar to signs of multiple sclerosis.

Antimony is found in certain solders and some electrodes. Antimony oxide is used
in some flame-retardant paints. This metal is irritating to the skin and mucous mem-

branes, and can cause vomiting, diarrhea, tiredness, and insomnia (inability to
sleep). Long-term exposure can affect the heart, liver, and white blood cells.

Sometimes arsenic is in hydrogen gas used in brazing and galvanizing torches.
And it may be a pigment in certain flame-retardant paints. So solderers, welders,
gas and steam pipe fitters, and painters may be at risk.

Arsenic is a strong poison. Contactwith the skin can cause itching, buming, redness,
and swelling. Skdn cancer may sometimes result. Breathing the fumes can affect
various intemal organs such as the lungs. Copper smelter workers exposed to
arsenic have a higher than expected rate of lung cancer.

Hot tar roofers and road workers may be exposed to hot asphalt fumes which can

be irritating to both the eyes and skin.

Coal tar pitch, which is also used for hot roofing, particularly in the eastem United
States, is also a skin irritant which can cause acne and allergic skin reactions in
exposed workers. It is also found in some paints. Coal tar pitch is known to cause

skin cancer. In coke oven workers, exposure to coke oven emissions (coal tar pitch
volatiles) have been linked to several kinds of cancer.

Exposure to the sun when working around coal tar pitch emissions (for long
periods of time) could result in a photosensitivity reaction in some sensitized
workers. However, this kind of reaction may not be a very common one.

Mists are drops of liquid suspended in the air. They may be created by gases

condensing to the liquid state, or by liquids being splashed or sprayed. Examples
of mists used in construction include: oil mist sprayed onto concrete forms; paint
spray mists; and acid mists produced by fluxes used in soldering.

Many mists can damage the body by being breathed in, or by coming in direct
contact with skin and eyes. Like fumes, mists are small enough to by-pass the
respiratory system's defenses and get deep inside the lungs. There they pass easily
into the blood stream to move to other parts of the body.

Some mists such as kerosene are very irritating to the skin, eyes, nose, throat, and
lungs. Others can also cause long-term diseases. To protect yourself against expo-
sure, work in well-ventilated areas and wear respirators where necessary. (See

Asphalt emissions

Coal tar pitch emissions

Mists

HOW DO MISTS AFFECT
THE BODY?
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"Mineral oils" is a term used to describe a variety of
petroleum oils. See Glossary for further explanation.

Because of the variation in effects between the different
types of mineral oils, this would be another example of a
situation where it's essential to know the chemical
make-up of the materials being used. Caution apprentices
to find out what kind of mineral oil they're using and how
it can affect the body.

Section 3:1-4DENTIFYING AND CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE.)

Oil mists and kerosern Oil mists and kerosen are sometimes sprayed onto concrete forms as mold
release agents. They actually help release the wooden forms from the concrete
once the concrete has dred.

Oil mists can cause skin irritation and dermatitis. Inhalation of mineral oils can cause
a form of chemical pneumonia. And some mineral oils are known causes of cancer.
KeIOSeae is also extremely irritating to the lungs, and may cause a type of chemical
pneumonia.

Paint spray mists

Acid mists

Vapors

HOW DO VAPORS AFFECT
THE BODY?

HOW DO YOU PREVENT
HARM WHILE WORIaNG
AROUND VAPORS?

Many different chemical substances are used in the pigments, extenders, fillers, and
solvents that make up paint. Breathing paint spray mist may thus expose painters
and nearby workers to lead, chromates, cadmium, copper, cobalt, arsenic, mer-
cury, silica, asbestos, talc, and many organic solvents. Most of these hazards are
discussed in other parts of this chapter.

Fluorides, sulfides, and chlorides are all found in various welding and soldering
fluxes. During welding and soldering, these materials can combine with moisture
in the air to form hydrofluoric, sulfuric, and hydrocloric acid. AJl three can severely
bum the skin, eyes, and respiratory tract. High levels can overwhelm the lungs,
burning and blistering them, and cause pulmonay edema.

Also, ackis used to "bright" dip metals before soldering may splash or spray,
exposing workers to the acid mist. Sheet metal workers are especially at risk.

Vapors are gaseous forms of certain materials that are usually solid or liquid at room
temperatures. Vapors may be formed when liquids or solids are heated. Some
materials such as solvents form vapors without being heated.

Both vapors and the materials from which they evaporate can harm the body. Marny
directly affect the skin, causing dermatitis, while some can be absorbed through
the skin. And as with gases and fumes, most vapors when breathed in pass to the
blood stream, and damage other parts of the body. Some of these materials can
also damage the liver, kidneys, or blood, or cause cancer.

Luckily, the Irritating effects and distinctie odor of many harmful vapors wam
workers of exposure. But as with gases, this waming may not be enough. For
example, by the time you can smell benzene, exposures are too high.

When working around solvents, adhesives, resins, paints, lacquers, vamishes, paint
thinners and removers, and roofing materials, make sure the work area is well
ventilated. Wear protective clothing such as gloves. And where ventilation is in-
adequate, wearapproved respirators, especiallywhile working indoors or in other
confined spaces. (See Section 3:1I--DENTImNG AND CONTROLLING ACTUAL
HEALTH HAZARDS IN YOUR WORKPLACE for more information on protections.)
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Take extra care when using solvent-containing materials on high or other precarious
work surfaces. And neverweld or solder in solvent areas, especially around chlorin-
ated hydrocarbons such as trichloroethylene, a common metal cleaner.

Finally, completely avoid materials which are especially dangeros such as
benzene, trichoehylen, and carbon tetrachkoide. Your employer should
provide "safer" substitutes wherever possible.

Many products used on construction sites can release harmful vapors. Paint re-
movers, for example, may produce a number of solvent vapors such as benzene,
carbon disulfide, amyl acetate, trichloroethylene, or carbon tetrachloride. Oil-
based paint may release turpentine and benzene vapors which may carry parti-
cles of lead, chromates, and cadmium. (See B. FUMES earlier in this chapter for how
these metals affect the body.)

Most vapors produced on construction sites come from solvents. They are used
widely in cleaning and degreasing operations. They are also common ingredients of
many materials, including resins, paints, lacquers, and glues.

Some solvents such as soap and water are water-based, but most are organic.
This means they contain carbon, the basic element of all living (organic) things. All
organic solvents can damage the body to some extent.

REMEMBER: NO SOLVENT IS COMPLETELY SAFE. EVENSOAPAND WATERCAN
IRRITATE THE SlaN IF CONTACT LASTS LONG ENOUGH.

Solvents are valuable because they can dissolve other substances. But they can also
dissolve skin fats and oils. Most of the solvents used in construction cause some
form of dermatis-skin dryness, cracking, redness, and blisters. This condition
can be uncomfortable, but it can also leave the skin open to infection.

Some solvents also have special properteks such as low evaporation tempera-
tures. Latex paints, for example, contain solvents to help them dry quickly. But this
means that painters, carpenters, and nearby workers will more readily breathe the
evaporating vapors.

When breathed in, solvent vapors enter the blood stream and travel to other parts
of the body, particularly the nervous system. Most solvents have a narcotic effect.
This means they affect the nervous system by causing dizziness, headache, feelings
of "drunkenness," and tiredness. One result of these symptoms may be poor
coordination which can contribute to falls and other accidents.

Exposure to solvents also increases the effects of alcoholic beverages. So having a
beer or other drink afterwork may affect you more than usual with the same amount
of alcohol.

WHAT HARMFUL VAPORS
MIGHT BE PRESENT ON A
CONSTRUCTION SITE?

Solvents

HOW DO SOLVENTS AFFECT
THE BODY?

Dermatitis

Special properties

Narcosis (feelings of
tiredness and drunkenness)

Some solvents can damage other parts of the body. Many such as turpentine and Liver and Kidneys
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methyl chloroform affect internal organs such as the live and kidneys.

Some, especially chlorinated hydrocarbons such as carbon tetrachlorde and trich-
loroethylene, are suspected of causing cancer. These two solvents should never

be used because of their acute affects on the liver and nervous system as well as

their cancer-causing potential.

Genetic damage and birth
defects

Some relatively "safe"
solvents may still contain
harmful materials

Most solvents are flammable

SOLVENTS COMMONLY
USED IN CONSTRUCTION-
CHEMICAL FAMILIES

Alcohols

Some aromatic and chlorinated hydrocarbons have also been linked to genetic
dmae (changes in the parts ofyourcells that carry hereditary information). And in
laboratory tests, some solvents have caused birth defects and damage in the
offspring of animals. So these materials should also be used with special care and
avoided where possible.

Some solvents such as toluene and petroleum naphthas may be contaminated by
benzene, an extremely dangerous material. Benzene has been found to cause bone
marrow damage, possibly resulting in anemia or leukemia. Benzene is particularly
dangerous because it can also be absorbed through the skin.

In addition, most solvents are highlyflammable. Heating a solvent increases the risk
of explosion and releases additional harmful vapors and gases. So never heat such
materials or use them around ignition sources such as welding equipment or

torches. And never smoke near any solvent area.

Following is a list of solvents commonty used in construction. They are grouped by
chemical family, and include brief descriptions of their hazards, and either the
trades most at risk or common exposure sources. (For further information on

particular materials, see Appendix B-"DEAR DOCTOR," Part B.)

Solvents in a particular group orfamily share similar properties. Thus, theyaffect the
body in similar ways, though to different degrees. And in marny cases, solvents in
the same family can be substituted for each other.

Benzene and tuluene are both aromatic hydrocarbons. But benzene affects the
blood, whereas toluene does not. Both have some of the same cleaning properties.
So toluene is often used as a "safer" substitute for benzene.

REMEMBER: EVEN A"SAFER" SUBSTIUTE ISNT COMPLETELY SAFE. TOWENE
MAY BE CONTAMINATED WITH BENZENE, ANDTHUS STnLL EXPOSEWRIERS
TO ITS RISK. AND EVEN "PURE" TOWENE ISNT COMPLETELY SAFE.

All alcohols are highly flammable. Alcohols affect the body by irritating the skin,
eyes, nose, throat, and air tubes. They can also affect the nervous system, causing
sleepiness.

AMYL AND ISOPROPYL
ALCOHOL

Two kinds of alcohols, amyl and Isopropyl, are commonly found in paints and
vamishes. Both of these alcohols are mildly irritating. Exposure to high levels can

also cause headache, nausea, and drowsiness. Amy akohol, if drunk as a liquid,
can cause dianrhea. And extremely high exposures to its vapors in enclosed areas
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can result in death.

Derived from benzene, these flammable solvents are used to dissolve rubber,
plastics, and paint. All members of this family can cause severe skin irritation and
sleepiness.

Aromatic hydrocarbons

Benzene and xylene can affect the blood. And because benzene is readily ab-
sorbed through the skin, make sure protective gloves are impermeablewhenworking
around this material.

If using any of the following aromatic hydrocarbons, make sure you work in well-
ventilated areas. And avoid the use of benzene or xylene where possible. Relying
on these solvents' odors to wam you might mean you're still exposed to harmful
levels.

Renzene is particularly hazardous and should be completely avoided. In fact, safer
substitutes are available so there's no reaon to use benzene at all. However,
benzene often contaminates these "safer" substitutes. It is also sometimes present
in paint and putty.

BENZENE

Benzene can destroy the bone marrow's ability to produce red and white blood
cells, possibly causing anemia (too few red blood cells) and blood-clotting diffi-
culties. Benzene has also been linked to leukemia (cancer that affects blood cell
formation).

Toluene is sometimes found in paint, and may be used as a substitute for benzene.
However, it is often contaminated with benzene and can therefore be very danger-
ous. By itself, toluene does not seem to harm the blood or cause genetic damage.
But it can irritate the skin. And since its vapors affect judgment and reflexes,
exposure to toluene can contribute to accidents.

Xylem is most commonly found in paints and adhesives. It is a stronger irritant than
toluene and less dangerous than benzene. But xylene may also be contaminated
with benzene. And like benzene, xylene can cause red and white blood cell
changes.

AJiphatic hydrocarbons are generally less harmful than the aromatic hydrocarbons.
But they can still cause dermatitis and drowsiness.

PtoumN a, found in coal tarand paints, isa mixture ofchemicals, including
benzene.

Etl Dkhiode is most commonly found in paint and vamish removers. Its

vapors can irritate the eyes and throat, and cause nausea and vomiting.

These nonflammable materials are used as degreasers and general-purpose sol-
vents. All can cause dermatitis and drowsiness. Some can damage the liver and
kidneys, and several are known or suspected cancer-causing agents. Some such as

TOLUENE

XYLENE

Aliphatic hydrocarbons

PETROLEUM NAPHTHA

ETHYLENE DICHLORIDE

Chlorinated hydrocarbons
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Benzene can be absorbed through unbroken skin. This
increases the hazard to exposed workers. Safer substitutes
for benzene are available. For example, pure,
uncontaminated toluene can successfully replace benzene.
But be sure the toluene is uncontaminated. And the pure
toluene itself still has some health effects, so its use isn't
completely safe.

Toluene is also absorbed through the skin, but at a slower
rate than benzene. There are cases of workers becoming
addicted to toluene from workplace exposures. In such
cases, the person deliberately inhales large amounts of
toluene vapor and shows signs of severe intoxication,
similar to that seen with alcohol.

Petroleum naphtha contains a variety of chemicals such as
benzene and other aromatics. See Glossary for a further
explanation.



In groups of tnanufacturing workers regularly exposed to
carbon disulfide such as viscose rayon workers, behavior
changes have included depression and an increased
suicide rate.

trichloroethylene can be broken down by radiation from arc-welding into harmful
gases.

CARBON TETRACHLORIDE

METHYL CHLOROFORM

TRICHLOROETHYLENE

METHYLENE CHLORIDE

TETRACHLOROETHANE

Ketones

ACETONE

Acetates (esters)

Other solvents

CARBON DISULFIDE

TURPENTINE

Completely avoid cabon tetachlor1de. Even small concentrations of this
material can damage the lie and kiys.

Mtyl chloro rm(1,1,1-trichloroethane) is considered saferthan otherchlorina-
ted solvents. It can still damage the liver, though less severely than carbon tetra-
chloride.

This material is found in paints and is often used as a metal cleaner. It can damage
the liver and kidneys and is also suspected of causing cancer.

Methylene chloride, often found in paint strippers, can irritate the eyes and skin,
and cause dizziness. When inhaled, it is changed bythe body into carbon monox-
ide. (See carbon monoxide under A. GASES earlier in this chapter.) Some persons
exposed to this material in paint strippers have suffered heart attacks, possibly
related to carbon monoxide poisoning resulting from the exposure.

Tetrachoroethane, also found in paint strippers, is an extremely hazardous sol-
vent. It can cause severe liver and kidney damage, as well as narcosis or drunken-
ness. Tetrachloroethane can also be absorbed directly through the skin.

These solvents can irritate the skin, eyes, nose, and throat, and cause mild drowsi-
ness. High concentrations can cause dizziness. Long-term exposure can cause
chronic lung irritation.

Acetone is the substance you smell in nail polish remover, and is one of the most
common industrial solvents. It is also one ofthe kl t harmful, causing onty minor
irritation or feelings of drunkenness at high concentrations. This material is found in
paints, lacquers, and paint removers.

These solvents can cause dermatitis, drowsiness, chest tightness, and eye irritation.
Painters may be exposed to one family member, amyl c , used in both paint
and varnish.

A number of other solvents used in construction don't fit neatly into any of the
above families. These include carbon disulfide, turpentine, and solvents such as
butadiene used in plastic pipe cement.

Carbon disulfdk is used as a solvent for some resins as well as some paints and
paint removers. It can cause drowsiness and irritate the skin. Long-term exposure
can lead to behior c , and possible heart and liver diseases. This material
can also affect ductin.

Turpentine, used to clean equipment or as a paint thinner, can cause an allergic
skin reaction. In high concentrations, its vapors can irritate the eyes and nose, and
cause headache. Exposure to high concentrations can also damage the kidneys.
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The cements used to join plastic pipe are hazardous, as are the solvents they
contain. Butadiene in ABS pipe cement can irritate the eyes and mucous mem-
branes. Inhalation of high concentrations can lead to coma or death. And, on the
skin, this material can cause bums or frostbite because it vaporizes so quickly. So
be sure to wear adequate protective clothing and gloveswhen working around this
material.

Solvents are also found in many adhesives and resins. In construction, these
materials are used to glue down carpet, sheet goods, tile, roofing, and wall mater-
ials, and join plastic pipe. Besides solvents, they may contain other hazardous
chemicals. To control exposures follow the same precautions as for othervapors-
wear protective clothing and gloves, work in well-ventilated areas, and use respir-
atory protection where necessary. (See also Section 3:1-4DENTImNG AND CON-
TROLLING ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE.)

Epoxy resins are particularly useful because they are resistant to other chemicals
and weathering, don't conduct electricity, and harden (or "cure") at room temper-
atures.

In construction, epoxy resins are used in impermeable paints and as a primer on
hard floor surfaces. They are also used as a surface coat and adhesive for concrete
walls. Floor covering mechanics can be exposed to epoxies as can painters, insulation
workers, and electricians.

The most common problem is dermatitis usually an allergic reaction. But epoxies
can also irritate and sensitize the lungs. Once the skin is sensitized, any contact
immediately causes an itching reaction or allergic dermatitis at the point of contact.
The symptoms of lung sensitization are similar to asthm. The air passages tighten
up, making breathing difficult and causing you to wheeze.

REMEMBER-: ONCE YOU ARE SENSITIED TO THIS MATERIAL, ANY CONTACT
WILL CAIJSEANALEIC REACTION. AND BETWEEN 40AND 50 PERCENTOF
ALL EXPOSED WORKERS BECOME SENSITZED.

Epoxy resins are actually made up of four different kinds of chemicals: a resin; a
"auring" or hardening agent (usually anhydrides or aliphatic amines); solvents;
and a catalyst to speed up the reaction between the resin and hardening agent.
Most of these components can irritate the skin and other body parts. One "curing"
agent, trimellitic anhydride, has recently been labelled (1978) as "an extremely
toxic agent" by NIOSH.

Electricians may be exposed to ch rinated diphenyls and n aen in
resins when they splice cables or work on transformers. Both chemicals are very
irritating to the skin, and can cause liver damage. Chlorinated diphenyls can cause

bumps all over exposed skin (Chloracne). And they also affect hereditary material
and are suspected of causing cancer.

Ethymenediamine is found in some resins, adhesives, paints, and paint strippers.

Adhesives and resins

EPOXY RESINS

How do epoxy resins affect
the body?

What chemicals are in
epoxies?

CHLORINATED DIPHENYLS

ETHYLENEDLAME
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Some workers exposed to coal tar pitch find their skin

"Acute" exposure can cause an allergic skin reaction, severe eye damage, head-
ache, nausea, and lung irritation and sensitization. Long-term exposure can damage
the liver and kidneys.

POLYURETHANES
(ISOCYANATES)

How do isocyanates affect
the body?

SENSITIZATION

IRRITATION

Amines (catalysts)

Solvents

FORALDEHYDE-BASED
RESINS

PHENOL

Liquid resins are combined with Isocyanaes to form polyuethanes. These
materials have wide uses both in consumer and industrial products. On construc-
tion sites, they are found in seam sealers, polyurethane insulation, and as coatings
for electrical wire. So floor coverers, insulators, and electricians are at risk

Even small amounts of foaming compounds can be hazardous. Two isocyanates,
toluene diisocyanate (TDI) and methylene diphenyl isocyanate (MDI), are danger-
ous in both their liquid and vapor forms.

Many exposed persons become sensitized to these two compounds. This means
they develop an allergic asthma-like lung reaction. And many become sensitized
even at the exposure levels allowed by OSHA.

REMEMBER: IF YOU HAVE EVER DEVELOPED A REACTION TO EITHER TDI OR
MDI, YOU ARE OBABY NOW SENSMZED. AND EVEN SMALL AMOUNTS
WILL TRIGGERAN ASTHMA-UKE REACTION.

Symptoms include a dry cough, shortness of breath, breathing difficulties, and
sometimes choking. Some sensitized workers have even died during such an
attack.

Exposure to isocyanate vapors or mists can also irritate the nose, throat, and eyes. At
high concentrations, these materials can bum delicate eye tissue, and dry out
mucous membranes.

Isocyanates are one hazardous ingredient of polyurethane resin foams. Butmmine,
used as catalysts, can also cause skin and eye irritation at low levels. Higher levels
can bum the eyes, air tubes, and lungs.

Polyurethane resin foams also contain solvents, usually e chloIde. (See
the discussion of this material under Chlorinated Hydrocarbons earlier in the sol-
vent section.) These materials cause you to feel drowsy or numb if exposures are
high enough.

These resins are most often used to bond plyvod or particle-board and fiberglass
insulation, so carpenters may be exposed toformaldhd vapors released while
handling or sanding such board. Phenol-formaldehyde, urea-formaldehyde, and
melamine-formaldehyde resins can all cause eye (tearing), skin, mouth, airtube, and
lung irritation. Few studies have been done on workers exposed to these resins. But
both skin and lung sensitization have also been known to occur.

In addition, liquid phenol and its vapors are very irritating to the eyes and skin. This

44



material is present in phenol-formaldehyde resins as well as some cleaning com-
pounds, and will be released by heating coal tar pitch. Long-term exposure to this
material could damage the liver, kidneys, and nervous system.

Many materials used on construction sites are not ony very irritating, but can cause

sensitization or allergic reactions as well. Workers may develop sensitivities to
chromium in wet cement, turpentine used to clean up paint, formaldehyde used in
glues and particle-board, and numerous solvents used in a variety of different
building trades operations. (Many are described earlier in this section.)

One chemical not previously mentioned is chmooatamnide. It is an ingredient of
some liquid glues used in wallpapering. So paperhangers and painters are at risk.
This substance has been known to cause an allergic skin reaction among house-
painters using chloroacetamide-containing glues.

Poison oak is common to the western part of the United States, poion Ivy to the
east. These plants can cause an allergic skin reaction called allergic contact derm-
atitis.

Irritants and
aller es

CHLOROACETAMIDE

ICAL SENSITIZERS
-POISON OAK AND mY

Statistics show that an itchy, blistery rash resulting from poison oak is very common
among California building trades workers, where illnesses from poison oak have
been reported among electricians, roofers, cement and concrete workers, carpen-

ters, and floor covering mechanics.
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darkens. This condition is due to reaction of ultraviolet
(UV) radiation with substances in the coal tar, and is
called a photosensitivity reaction.
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Section 2:11
PHYSICAL HAARDS
1. Noise

A. How do we hear?
B. What is noise?

1. What is the frequency of noise?
a. Is pitch the same as frequency?

2. What is intensity (sound pressure) of noise?
a. Is loudness the same as intensity?

C. How does noise affect the body?
1. Noise can damage your ability to hear

a. Hearing threshold shifts
(1) Temporary
(2) Permanent

b. Does all noise affect hearing the same?
(1) Continuous noise
(2) Impact noise

2. Noise also has other effects on the body
3. High noise levels can also contribute to

accidents
D. How do you know if you're exposed to too

much noise?
1. Some signs of too much exposure

a. Temporary hearing loss
b. You can't hear a co-worker's shout
c. Yourears ring
d. You get headaches or feel dizzy
e. Other workers have trouble hearing
f. You have trouble hearing

2. Measure noise levels precisely
3. Take a hearing test

a. When should you have such a test?
b. How do you know if you've suffered a

noise-induced hearing loss?
(1) The audiogram (test results)

E. Are there Federal Regulations limiting noise
exposures?
1. What is the current Federal Standard?
2. Will the standard protect everyone's health?

F. How do you control exposures to noise?
1. Source controls
2. Path controls
3. Worker controls

a. If you must use ear protections

I. Vibration
A. What forms can vibration take?
B. How does vibration affect the body?

1. Wholebody vibration
2. Hand/Arm Vibration

C. How do you control exposures to vibration?
1. Keep equipment properly maintained and

replace wom parts
2. Install special vibration-damping parts
3. Provide frequent rest breaks

II. Radiation
A. What is radiation?

1. Visible light
2. The Electromagnetic Spectrum

B. What is ionizing radiation?
1. How does ionizing radiation affect the body?

C. What is nonionizing radiation?
1. How does nonionizing radiation affect

the body?
2. Ultraviolet radiation from welding

decomposes some materials into more
harmful chemicals

3. Can you measure exposures to nonionizing
radiation?

4. How do you protect yourself against
nonionizing radiation?
a. Also protect nearby workers from this

hazard
IV. Temperature e

A. What are temperature extremes?
B. Heat

1. How does your body protect itself against
the effects of too much heat?

2. What happens when your body is unable to
protect itself?
a. Heat stroke
b. Heat exhaustion
c. Heat cramps and "prickly heat"

3. How do you know if you are being exposed
to too much heat?
a. What is the heat stress value?

4. How do you reduce heat exposures?
a. Modify equipment
b. Limit exposures
c. Provide clean drinking water

C. Cold
1. How does your body protect itself against

the effects of cold?
2. What happens if your body is unable to

protect itself?
a. Chill and frostbite
b. Hypothermia

3. How do you know if you're being exposed
to too much cold?

4. How do you reduce exposures to cold?
a. Limit exposures



lesson Titk: Noise

Objectivs: After this session each apprentice should
know:
* the two characteristics of sound and their units of

measurement
* the effect of noise on hearing, and some other

possible effects
* the OSHA standard for noise exposure
* at least one operation affecting their trade
* at least one operation affecting their trade which

will produce excessive noise
* signs of too much noise
* what a sound level meter, dosimeter and

audiometer are and their uses

Scope of Lesson: This lesson introduces the
apprentice to noise and its effect not only on hearing
but on other parts of the body and on the ability to
work safely. Also covered are measurement and
control of noise.

Training Materials: Manual and noise slide show

Mo: Use the slide shcw as an introduction to
the topic of noise as a hazard in the building trades.
Following this, draw on the apprentices' experiences
to point out noise sources in their work environment
and possible controls that might be used. Discuss
study questions with apprentices.

kesson Titk: Vibration

Training Materials: Manual (and Introductory Slide
Show)

Methods: Go through material using slides where
possible. Use instructor notes and your own
experience to expand on the material provided in the
manual. Relate the hazards to specific equipment that
may be used by the apprentices. Discuss study
questions with the apprentices. Stress the importance
of modifying equipment to cut down vibration.

Lesson Title: Radiation

Objectives: Each apprentice should know:
* the three (3) forms of nonionizing radiation of most
concem to building trades workers, and one source
for each

* one (1) effect of each radiation form
* one (1) protective or control measure for each

radiation form

Scope of Lesson: To introduce apprentices to the
types of radiation they may encounter on the job. Also
to cover the effects of these radiations on the body,
and ways to control exposure.

lesson Titkl: Temperature Extremes
* Heat
* Cold

Objectivs: Each apprentice should know:
* two (2) effects of excess heat on the body
* what acclimatization is and its importance
* four (4) of the seven factors which determine heat's

effects on the body
* two (2) control methods to reduce exposure to

excess heat in construction work
* two (2) effects of cold on the body
* two (2) control methods to reduce exposure to

excess cold

Scope of Lesson: This lesson should give
apprentices an understanding of how the body
responds to excessive heat or cold, and what harmful
effects might result from over-exposure. Control
methods are also covered.

Training Materials: Manual

Methods: Go through manual material supplemented
with instructor notes. Discuss study questions with
apprentices.

Training Materials: Manual

Method: Go through material as it relates to the
specific apprentice group. Stress importance of
protective equipment (shielding, goggles). Discuss
study questions with apprentices.

Objectives: Each apprentice should be able to:
* Define vibration
* Identify and describe the two forms of vibration,
what tools or equipment produce each form, and
give one health effect for each form

* Identify one (1) method for lowering exposures to
each form of vibration

Scope of Lesson: This lesson provides information
on vibration caused by various pieces of equipment
used in construction, the hazards associated with
exposure, and methods for control.



PHYSICAL HAZARDS Section 2:11

NOISE

We encounter noise in all aspects of our lives. It is probably the most common
environmental pollutant. And for many building trades workers, noise is a serious
occupational hazard. Operating engineers and other trades that commonly use
heavy equipment or power tools are often exposed to high enough noise levels to
damage their ability to hear.

Instructor Guide:

We hear because our ears are able to receive sound waves, change them into
energy impulses, and pass these impulses to the brain for decoding.

How do we hear?

As sound waves enter the ear, the ear drum vibrates, and passes on the vibration to
three tiny bones in the middle of the ear called the hammer, anvil, and stirrup. These
bones pound against each other, sending the impulse through a thin membrane
into the fluid-filled inner ear. There the fluid moves tiny hair cells, causing them to
bend. This bending sends the message to nerve fibers, the auditory (or hearing)
nerve, then to the brain.

Noise is loud or unwanted sound. What some people may consider desirable What Is noise?
sound, for example loud rock music in a disco club, someone else may consider
noise. But any sound or noise, if loud enough, will affect everyone's health.

As sound, noise travels in waves. Thesewaves behave much like thewaves on a lake
surface. The further away from the source, the less powerful the waves.
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We hear because our ears are able to pass sound waves through the middle and inner ears, to
nerves, then to the brain for decoding.

Cochlea (with tiny hair cells)



Vibration frequency is also measured in cycles per second
or Hertz (Hz). We usually distinguish between noise and
vibration by the fact that noise or sound is movement
through air, while vibration is movement through solid
matter.

This diagram points out that two sounds, in this case,
from a tuba and a piccolo, can be of the same sound
pressure (which we hear as loudness) although they have
different frequencies.

(Vibration and radiation are also forms of waves. See Parts B. and C. of this section
for a description of the effects of these other physical hazards.)

WHAT IS THE FREQUENCY
OF NOISE?

Is pitch the same as
hcy?

Frequency is the number of waves or cycles per second produced by a sound
source, and is measured in Hertz (Hz) units. The more cycles per second or Hertz,
the higher a sound's frequency.

Often, the term pitch is substituted for frequency. But pitch is actually an individ-
ual's judgment tat a sound is either high or low. And whereas frequency can be
precisely measured, pitch cannot be.

To most people, the sounds of a flute or piccolo sound higher-pitched than those
produced by a tuba. And in fact, the flute and piccolo do produce sounds (or
notes) with more cycles per second than the tuba.
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This brings us to the second characteristic of noise, its In-tensty or sound prs-
sure. Our ears respond to a wide varety of sound pressures. The most powerful
soundswe hear are at least 100,000 times more intense (or pawerful) than the least
powerful. Because such large numbers are difficult tovisualize, we use a unit called
decibels (dB) to represent intensity or sound pressure.

As with the difference between frequency and pitch, people also often confuse
intensity with loudnes. Although they are related, loudness cannot be accurately
measured. It is an individual's judgment ofhow powerful or loud the sound seems.
Intensity, on the other hand, can be accurately measured in decibels.

Let's illustrate the difference between intensity and loudness. When the sound
pressure increases by ten decibels, most peoplejudge the sound to now be twice
as loud. And lowering the sound pressure by ten decibels makes it seem half as
loud to most people. So while the actual intensity can be measured as a ten-
decibel increase, a person perceives or "hears" the sound as tvice as loud.

Many power tools and heavy equipment used by building trades
workers commonly produce high enough noise levels to damage their
ability to hear if exposures last a long enough time.

NOISE LEVELS PRODUCED BY SOME COMMON
HEAVY EQUIPMENT USED IN CONSTRUCTION
TYPE OF
EQUIPMENT

TRACTOR - DIESEL
No Cab - Full Load

TRACTOR - DIESEL
Cab - Full Load

NOISE LEVEL
In dB on
the "A" Scale

89.5 - 99.5
mean - 95

92.0 - 93.0

TRACTOR - GASOLINE91.5 - 97.0
Full Load

CONCRETE READY
MIX TRUCK
Full Load

SCRAPER

MOTOR GRADER
Cab

LOADER
No Cab - Full Load

PORTABLE
COMPRESSOR

Mean - 95.5

88.0 - 93.0
Full Load

97.0- 102.5

80.0 - 99.0

103.0- 106.0

85.0- 100.0

POSITION OF NOISE
MEASUREMENT

3 Feet From
Operator's Ear

3 Feet From
Operator's Ear

3 Feet From
Operator's Ear

Unloading
Position

3 Feet From
Operator's Ear

3 Feet From
Operator's Ear

3 Feet From
Operator's Ear

5 Feet From
Unit

WHAT IS INTENfflY
(SOUND RESSURE) OF
NOISE?

I ludness the same as

Intensity?
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The level of sound intensity at which a person hears
sounds of different frequencies is called a hearing
threshold. A young person with "good" hearing may hear
a sound of 500, 1,000, 2,000, 3,000, 4,000 Hz, etc. at 0
or 5 dB. So we say that person's hearing is 0 or 5 dB at
those frequencies.



A temporary hearing loss is also called a temporary
threshold shift. That is, the loudness (threshold) at which
certain frequency sounds can be heard has changed
(shifted).

For example, a 4,000 Hz sound, which can usually be
heard at 5 dB, might have to be 20 or 30 dB to be heard
by persons suffering from such a hearing shift. So long as
this shift is only temporary, the persons will again be able
to hear the 4,000 Hz at 5 dB, if their ears are allowed to
recover.

If high noise levels continue, such a temporary shift could
become permanent. We also call this shift a permanent
noise-induced threshold shift. That is, the loudness at
which you can hear a certain frequency sound has
changed permanently. And, you will never again be able
to hear the 4,000 Hz sound, for example, at 5 dB.

Hearing loss can also be caused by infections, wax
blockage, or break in the eardrum. Unlike noise-induced
hearing loss, these problems can often be corrected by
either surgery or hearing aids. And these problems show
up on an audiogram without the "4,000 Hz dip"
characteristic of noise-induced hearing loss (see diagram
of audiogram).

Noise-induced hearing loss cannot be corrected by surgery
or hearing aids: the part of the ear (inner ear in diagram)
that sends nerve impulses to the brain has actually been
damaged. For this reason, noise-induced hearing loss is
also called sensorineural hearing loss.

The body's reaction to noise is similar to what happens in
situations where you may be afraid or angry. That is,
heart beat and blood pressure rates, and the amount of
adrenaline moving through the body increase, enabling
your body to respond quickly and strongly in an
emergency situation.

When such a condition becomes continuous, as with
long-term noise exposures, the body becomes stressed.
And, there is scientific evidence that these stress effects
can take their toll. For example, noise has been linked to
heart and digestive system (stomach and intestines)
damage, as well as to effects on the circulatory (blood)
system.

How does noise
the body?

NOISE CAN DAMAGE
YOUR ABILITY TO HEAR

Hearing threshold shifts

TEMPORARY

PERMANENT

Does all noise affect
hewaing the sam?

CONTINUOUS NOISE

IMPACT NOISE

NOE ALSO HAS OTHER
EFFECTS ON THE BODY

HGH NOISE LEVELS CAN
ALSO CONTRIBUTE TO
ACCIDENTS

How do you know if

you're exposed to

too much noise?

Hearing loss is the most widely recognized effect of noise. But too much noise can
also be annoying and frustrating. It can interfere with your ability to communicate
with co-workers. It can make you perform tasks poorly. And it can preventyou from
heanng nearby equipment or operations.

Long-term exposure to too much noise can cause hearing daage. After you've
been exposed to a lot of noise, for example by working with a pneumatic drill all
day, the tiny hair cells in your inner ear become overworked, and can't send
messages as well as usual.

When this happens you may experience what we call a hearing threshold shift
(or oss). This means that the loudness (orthreshold) atwhich you usually can hear
a sound has changed or shifted. And a sound may now have to be much louder
than usual before you can hear it.

At first, such shifts are temporary. Unless permanent damage has been done, your
ears will recover if allowed to rest. But too much noise over a period of time can
cause permanent damage. Then the hearing threshold shift becomes irreversible.
And when this happens, there is no cure. Unlike certain other ear and hearing
problems, noise-induced hearing loss cannot be corrected by either surgery or
hearing aids. And it never disappears.

The type of noise to which you're exposed may have an important effect on how
your body reacts to the exposure.

The most common tpe of noise in our daily lives as well as on construction sites is
called continuous noise. It is produced by most tools and equipment, and is the
cause of most noise-induced hearing loss.

hIpact Noie is intermittant (or interrupted) noise. It is produced by gun shots,
explosions, powder-actuated tools, and blasts. If loud enough, some impact
noises can break your ear drum.

In addition to damaging your ability to hear, noise also causes other c In
the body. It is a "stress factor," and has been linked to increased tension, blood
pressure and heart beat rates as well as to serious diseases of the circulatory (heart
and blood) and digestive systems.

High noise levels can also contribute to accidnts by preventing you from hearing
a machine's approach orwaming, ora co-worker's warning shout. This is especially
dangerous on construction sites where many activities are going on at the same
time.

The damage noise does to your body depends on a number of factors including
exposure time, sound pressure or intensity (heard as loudness and measured in
decibels.), and type of noise (continuous or impact).

It's hard to know exactly how much noise is going to be harmful. Your body may
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warn you when you've been exposed to too much. And noise levels can be
measured (monitored) by special instruments designed for this purpose. In addi-
tion you can have your hearing ability tested by special hearing (audiometric)
exams.

Your body will often give you a sign that you're being exposed to too much noise.

One sign of too much exposure is atea yhing theshold shift. Remem-
ber, such a shift is a temporary change in your usual abilityto hear sounds. So, if after
work you have to tum your car radio up louder than usual in order to hear it
comfortably, this is definitely a clue you were exposed to too much noise.

SOME SIGNS OF TOO
MUCH EXPOSUR
Tenporary hearing loss

There are other signs of being exposed to too much noise:

1) If you can't hear a co-worker shouting an ams length away
This may mean noise levels are greater than the current OSHA standard (90 dB,
averaged overan eight-hourday), and may be high enough to pennanentlydamage
some people's hearing ability.

2) If your ear ring after wo

3) If you sometimes get headache or feel dizzy while t wo
These are also signs of overexposure to certain toxic (harmful) chemicals such as
solvents or carbon monoxide. So it's important to know not only whether you're
exposed to high noise levels, but also what the particular chemical materials you
use are. (See Section 2:1-CHEMICAL HAZARDS for possible chemical exposures
and Appendix B-"DEAR DOCTOR," Parts A and B for how these materials might
affect the body.)

4) If other wokes at the same operation seem hwd of heaing
This could be a sign they are suffering from a job-related noise-induced hearing
loss, especially if tey've been using the same equipment or working at the same
type of job for a number of years.

5) If you or your family and frin have notked you have trouble heaing
This too could be a sign of a job-related, noise-induced hearing loss, especially if
you've been working at noisy operations for awhile.

If you work in a noisy operation, you may want to know more than that the noise
levels are boftersome. There are specially designed instruments for mesurlng
soud press . Some such as the sound level meterread outthe levels directly in
decibels. Others such as the dosimeter require analysis after the sampling period is
over, which computes the average exposure in percentages of the standard.

You cant hear a
co-workers shout

Your eas ring

You get headache or feel
dizzy

Othe worke have
tub hearing

You have ble heaing

MEASURE NOISE LEVELS
ECISELY

So if you think you're being exposed to too much noise, ask your employer to take
noise measurements. In addition some instruments can also be easily used by
trained workers. Soyou maywant to leam to use one in orderto determinewhetr
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The sound level meter is a simple instrument to operate.
It gives immediate readouts in decibels. Many sound level
meters also come with a calibrator to test whether the
meter is giving accurate results. Always calibrate the
meter before and after e,ach use. Although a person using
the sound level meter must be trained to do so, the meter
has a number of advantages:
1) It is easy to use (once you are trained)
2) It is lightweight and portable
3) It gives an immediate readout in decibels
We call such an instrument direct read-out because the



results don't have to be analyzed by a laboratory.

It's important to sample during times when noise
exposures are at their peaks.

The sound level meter can have different weighing
networks which give sounds of certain frequencies more
weight than othes. To comply with the current noise
standard, the "A" network must be used because it allows
the meter to respond most closely to the way our ears do.
That is, like our ears, the Sound Level Meter on the "A"
scale "pays more attention" to higher frequency than
lower frequency sounds.

A dosimeter is a portable instrument worn by the worker.
Dosimeters measure all sound and noise to which its
wearer is exposed, averages it out, and gives a reading
when plugged into an analyzer at the end of the sampling
period. This read-out is the average noise level for the
time the sampler was worn.

Some dosimeters, when plugged into the analyzer, will also
indicate (by red light, etc.) whether the upper allowable
limit (1 15 dB for continuous noise) has been exceeded.

Note: Read-outs from this instrument are calculated based
on the OSHA-allowable exposure level of 90 dB 8-hour
average. And, even if never exposed above the standard,
one-fifth of the population could still conceivably suffer
from noise-induced hearing loss.

REMEMBER: Most sounds are made up of both low and
high frequency sounds. Up to a certain point, our ears
tend to hear higher frequencies better than lower ones.

TAKE A HEARING TEST Even if you know how much noise you're being exposed to, how do you know
whether it is affecting your health or hearing? Ifyou work around loud noise quite a
bit, you should have a hearing (or audionmtric) test each year. Hearing tests
measure your ability to hear sounds of different intensities at various frequencies.

62

noise levels are indeed high.



REMEMBER: ALTHOUGH PITCH AND LOUDNESS ARE RELATIVE JUDGMENTS,
FREQUENCY AND INTENSITY CAN BE MEASURED PRECISELY, AS CAN YOUR
ABILITY TO HEAR THEM.

Before taking such a test, you should wait at last 24 to 48 hours after your last
exposure to noise. Otherwise the test will also measure the temporary hearing
threshold shift.

If noise has affected your hearing, the loss usually first shows up at the 4000 Hz
frequency. This is usually not very noticeable because the normal conversation
range is from about 300 to 3000 Hz. And most people are not aware of a hearing
loss until it begins to interfere with their ability to understand or hear speech.

In the charts below, note the results ofseveral headng tests. The verticle scale is
for hearing threshold level (in decibels), while the horizontal scale is for frequency
(in Hertz). Points are plotted on the chart for how intense a sound must be at each
frequency to be heard. A person with normal hearing will hear most frequencies at
the same decibel level. When these points are joined together, they indicate your
individual hearing threshold.

When should you have
such a test?

How do you know If
youve sufferd a
noise-induced hearing
loss?

THE AUDIOGRAM (TEST
RESULTS)

FREQUENCY (Hz)
250 500 1000 2000 4000 6000 8000

-10 -

100

00

0 Z440- 5

This audiogram shows normal hearing. Note the points are pretty
much even at all frequencies.

continued on next page
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FREQUENCY (Hz)
250 500 1000 2000 4000 6000 8000

-10-

10-

20-

30~ ____

40-

50-

60-

100-
Tiauigashwa400HdichrceIstIc ofnIs-nue

This audiogram shows a 4000 Hz dip characteristic ofnoise-induced
hearing loss.

FREQUENCY (Hz)
250 500 1000 2000 4000 6000 8000

1 I * , , 1

10-

20-

30 -

40

50*

60'

This audiogram indicates the loss has moved into frequencies that
may affect this person's ability to hear and understand normal
speech.
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Although it is not known exactly how much noise is going to cause hearing damage
or other body effects, we do know that long-term exposures to noise levels above
a certain level are more likely to cause damage. So there's a Federal standard
limiting the amount of noise to which you may be exposed over an eight-hour
workday.

The current OSHA standard for continuous noise is 90 decibels, averaged over
an eight-hour day. This means that you may be exposed to higher levels so long as
the total averages are no more than 90. And you may never be exposed to more
than 1 15 decibels for-any length of time.

Ar there Federal
Regulations limiting
noise eposures?

WHAT IS THE CURRENT
FEDERAL STANDARD?

There is also a separate standard for impact noise, a ceiling limit of 140 decibels.
(See Section 3:111-WORKPLACE STANDARDS for an explanation of ceiling limits.)

Many people feel the current OSHA noise standard doesn't protect enough working
people. NIOSH research has shown that one out of five persons exposed to 90
decibels over a long enough period of time could suffer hearing damage. Simply
lowering the level to 85 dB would protect many more workers.

WILL THE STANDARD
PROTECT EVERYONES
HEALTH?

In addition, the standard allows you to be exposed to much higher noise levels,
even though for very short periods of time. Some researchers feel that these higher
exposures, even for short periods, are still more damaging than longer exposures to
lower levels.

BER: PERMANENT NOISE-INDUCED HEARING LOSS IS GRADUAL, AND
USUALLY FIRST SHOWS AT 4000 HZ ON AN AUDDOGRAM.

How do you control
exposures to noise?
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Although the current OSHA standard is 90 dB, keeping
noise levels below 80 or 85 dB would protect more people
over a working life-time. Currently, some equipment
maufacturers build in modifications to their machines,
reducing noise levels to 80 dB or lower. Some
compressors now produce 70 dB instead of 100 dB.
(Remember: two compressors producing 70 dB side-by-
side will produce a combined 73 dB).

Employers and unions can encourage manufacturers to
make these kinds of modifications by only purchasing or

using equipment with lower noise levels. In Sweden, for
example, manufacturers now ask employers what noise
levels are acceptable, and then build the machines
accordingly.

Since construction workers do not often work
continuously in one place or with one piece of
equipment, their 8-hour exposures may have to be
averaged from a number of different exposure levels and
times. We have a formula for this:

Cl c2 c3

E + + +

tI t2 t3

E = Total average exposure

c = Exposure time at a given noise level

t = Allowable exposure time at that noise
level (see Chart of Allowable Exposures
According to the Current OSHA Noise
Standard)

If E is greater than 1, the exposure is more than allowed
by the standard, and the legal limit has been exceeded.

If E equals 1, the exposure is exactly within the
standard. But remember, at 90 dB for an 8-hour average,
one out of five persons could suffer permanent noise-
induced hearing damage. And higher exposures, even
short enough to keep the total exposure within the
standard, could still be more damaging than lower
exposures for longer periods of time.

Using noise levels to which an operating engineer is
exposed during one day, let's see how our formula actually
works.

This chart lists permissible exposures above 90 decibels and the
amounts of time you can be exposed.



The operating engineer:

Works for 3 hours on a backhoe with a noise level of 95
dB (and the allowable limit would be 4 hours)

cl = 3, t1 = 4

Takes two breaks of 15 minutes each (1/2 hour total)
with NO NOISE EXPOSURE

NO EXPOSURE

Eats lunch for 1/2 hour with NO NOISE EXPOSURE

NO EXPOSURE

Works 4 more hours on the same loader (therefore the
noise level is the same-95 dB-as is the allowable
exposure time-4 hours)

c2= 4, t2 = 4

NOTE: t, and t2 are the same because the operator is
using the same machine, and although the engineer's
exposure only lasted 7 hours, this is still an 8-hour
average since the engineer's remaining hour was still part
of the workday.

Time away from noise exposure for breaks and lunch,
when the noise level is below 90 dB, are not counted by
this formula (and as mentioned before this is a problem-
exposures below 90 dB could still cause hearing damage).

Thus, using our formula, we find that:

E = cl +
t t2

3(hrs. exposed) 4
E= +- =.75 + 1 = 1.75

4(hrs. allowable 4
exposure)

E = 1.75

Because E is more than 1, the operating engineer has
been exposed to more noise than allowed by the standard,
and controls would have to be added to reduce the
exposure.

For example, the time exposed could be shortened, or the
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Losing your ability to hear can be tragic. It can interfere with your entire life,
including your ability to work. And noise-induced hearing loss is permanent and
cannot be reversed. But hearing loss is not a necessary part of anyone's life.
Exposures to noise on your job can be controlled enough so you don't have to
suffer any adverse effects.

Noise can be controlled at three points in the workplace, at its source, in its path,
and at the worker. Although the most acceptable and effective methods are to
control noise at its source, such controls may not always be practicable on con-
struction sites.

The most practical source controls for noise include: SOURCE CONTROLS

1) Maintaining and repairing equipment, and replacing worn parts

2) Muffling exhaust stadcs on diesel equipment

3) Modifying existing equipment with quieter parts or enclosing noise-

producing parts

When buying new equipment, the employer should look for manufacturers who
have designed equipment with noise-reducing features.

To cut down on noise in its pathway, increase the distance between yourself and
the noise source, or erect a barrier between yourself and the noise source. This
control may be more readily practical for construction workers than most source

controls. For example, keeping concrete ready-mix equipment and air compres-
sors outside the immediate work areas will do a lot to reduce noise levels in those
areas.

Noise levels can also be controlled at the worker. Although such controls may be
most practicable on construction sites, they don't protect nearby workers from the
hazards. And there may be problems associated with one of these control meth-
ods, the use of earplugs or muffs.

PATH CONTROLS

WORKER CONTROLS

Examples of at-the-worker controls are:

1) Rotating workers in and out of noise areas

We call this an administrative control.

2) Providing frequent rest breaks in a quiet, prferably sound-proof area

This too is an administrative control. And given the nature of construction sites, there
may not be any sound-proof area you can go to. However, this could be a

bargaining point for unions with members exposed to high noise levels. (See
Section 4:111-COLLECTIVE BARGAINING for examples of other health protecting
measures negotiated by some Califomia unions.)

3) Providing enclosed, sound-proof work stations
For example, putting a cab on a tractor, especially if it is sound-proof, will cutdown
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machine modified to lower the noise level. The operator
could also wear personal protective devices such as ear
plugs or muffs, but only until other controls are put into
effect. Personal protective devices should not be a
permanent solution. They do not reduce noise levels in
the work environment, and thus do not protect nearby
workers: ear muffs and plugs can also cause problems such
as infection.

As with any type of hazard, the most effective way to
limit noise exposure is to prevent too much from getting
into the work environment by controlling noise
production at its source. Some examples of source
controls that would apply to construction equipment are:
1) Muffling exhaust stacks
2) Using air compressors which are enclosed by
accoustical (sound-absorbing) material
3) Maintaining equipment in good operating condition-
a well-tuned engine is quieter than a poorly tuned one
4) Replacing worn parts such as bearings which create
noise

Path controls limit the amount of noise reaching a worker
by: increasing the distance between the worker and the
noise source; acting as a barrier between the worker and
the noise source; or absorbing sound (through use of
accoustical material such as accoustical tile on walls,
floors, and ceilings of worksite). In construction, since
the workplace is nonstationary and constantly changing,
practical path controls would be to:
1) Increase the distance between workers and sound
source
2) Install barriers between workers and noisy operations
or equipment

At-the-worker controls can be administrative, involving
rotating workers or providing more frequent breaks, or
installing sound-proof enclosures on heavy equipment
such as cranes or tractors. (If a sound-proof cab is well-
built, air conditioning and heat can be added to further
protect the operator against high or low temperatures.)

Finally, personal protective equipment such as ear plugs
and ear muffs can also be used. However, while hearing
protection devices will cut noise levels at the workers'
ears, they are the least effective control method, and
should be used only while engineering (source and path)
controls are being worked on, or where these controls are
impossible. These devices are often uncomfortable, and
have been known to cause other, serious problems such as
infection.



When such ear protections are used, it is important that
workers have a choice of the types of protections they'll
wear. An uncomfortable ear muff or plug is less likely to
be worn. In addition, the plugs or muffs worn must reduce
noise levels to within the standard. So, the noise levels to
which workers are being exposed must be known and, in
addition, how much the particular muffs or plugs can
reduce noise levels.

Discuss with apprentices which controls are practical on
the job site. Which have apprentices seen in practice or
used?

Both vibration and noise are caused by moving waves.
Vibration is usually considered to be the motion of these
waves through solid materials. To create noise, these
waves move through the air.

As with noise, vibration is measured by frequency (in
Hertz units or Hz) and by power or force of acceleration
(in meters per second of acceleration).

Vibration takes two forms. In construction work, heavy
equipment operators are commonly exposed to whole
body or low-frequency vibration while pneumatic tool
operators are exposed to segmental (also called "hand/
arm") or high-frequency vibration.

Wholebody vibration affects literally all parts of the body
including internal organs. It can also affect balance or
equilibrium. This form of vibration results when the
whole body mass is subjected to mechanical vibration and
resonances occur in the 3 to 14 Hz range.

Segmental or hand/arm vibration mainly affects the parts
of the body closest in contact to the vibrating tools,
usually the fingers, hands, and arms. But operators of
jackhammers and similar pneumatic tools may also suffer
the effects in the feet and legs with this vibration.
Resonances occur in the 16 to 1,000 Hz range.

At this point, you may want to discuss with the
apprentices possible exposure sources of either form in
their workplaces, and whether they have felt any effects.
If so, ask them to describe the effects.

White finger occurs when the movement of blood

noise levels quite a bit (many tractors produce noise levels greater than 90 deci-
bels.)

4) Using personal protective devices such as ear plugs or muffs
But there are problems with these devices. So they should be a last resort unless no
other methods are practicable. Oftentimes they don't fit properly, and can cause
infection in some cases by interfering with circulation and making you sweat.

If you must use ear
protections

Ifyou must have ear protection, you should be provided (byyouremployer)with a
choice of the type of protection you wish to wear, and be informed of how much
each type cuts down noise levels. Be sure to choose one that adequately protects
you.

REMEMBER: HEARING LOSS IS NOTA NECESSARY PART OFANYONES JOB,
AND IN MOST CASES EXPOSURES CAN BE CONTROLLED ENOUGH TO PRO-
TECT YOUR HEALTH.

VIBRATION

Vibration is the rapid back-and-forth or up-and-down motion of a surface such as
produced by a tractor seat or a drill handle while equipment is operating. Many
tools and pieces of heavy equipment used on construction create enough vibra-
tion to harm the body.

What forms can
vibration take?

How does vibration
affct the body?
WHOLEBODY VIBRATION

HAND/ARM VIBRATION

There are two forms of vibration, low-frequency or "whole body" and high-
frequency or "hand/arm." "Whole body" vibration (3 to 14 Hz) is produced by
heavy equipment such as loaders. High-frequency "hand/arm" vibration (16 to
1,000 Hz) is produced by vibrating hand tools.

"Whole body" and "hand/arm" vibration affect the body differently.

Long-term exposure to "Whok body"'vibration has been linked to an increase in
heart disease, to problems with muscles and bones, and to problems with male
reproductive (genital) organs. "Whole body" vibration also causes strain and tired-
ness, and can affect balance or equilibrium. These effects may contribute to
accidents by interfering with judgment and accuracy.

"Hand/arm" vibration mostly affects the hands, arms, and sometimes the shoul-
ders. The most common problem for workers using vibrating hand tools such as
drills, chisels, or chain saws is called white finger. This condition starts as a
tingling feeling or numbness in the fingers after work. As exposure continues the
fingers or other affected limbs tum white.

Your fingers can recover from this condition if you stop working with the vibrating
tool for awhile. However, they will be very painful. And with repeated exposure,
especially in serious cases, the numbness can become constant and the fingers
swell and tum blue. Jackhammer operators have also complained of similar numb-
ness in the leg used to anchor the hammer.
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As with any other hazard, the best place to control vibration is at its source by
modifying the machine so it vibrates less. The second best solution is to isolate the
worker from the vibration source by installing special vibration-absorbing shocks
and springs or seats on heavy equipment, or by a vibration-damping material in the
handle of a tool. The least acceptable control is to limitworkers' exposure times. As
with other hazards, protecting you is your employer's responsibility.

How do you control
exposures to
vibration?

REMEMBER: BOTH FORMS OFVIBRTIO CAN HARMYOUR BODY. ANDSUCH
HARM SHOULD NOT BE A NECESSARY PART OF ANYONE'S JOB.

So be sure you are well-protected. Your employer should provide:

1) Equipment and tools that are well-tuned and properly maintained, with
all wom parts replaced and balanced
Out-of-tune equipment and dull cutting edges on drills and saws may increase
vibration. In addition you may want to persuade your employer to buy equipment
that produces less vibration. (See Section 4:111-COLLECTIVE BARGAINING for
information on sample health and safety contract language negotiated in Califomia.)

2) Heavy equipment with special vibration-absorbing seats and vibrating
tools with vibration-dmping materials between the operator and the tool
These measures will cut down on the amount of vibration passed to the worker.

3) Frequent rest breaks for those craftspersons working with vibrating
equipment or tools
All of these measures will do a lot towards protecting your health.

KEEP EQUIPMENT
PROPERLY MAINTAINED
AND REPLACE WORN
PARTS

INSTALL SPECIAL
VIBRATION-DAMPING
PARTS

PROVIDE FREQUENT REST
BREAKS

RADIATION

Radiation is a form of energy. And like sound and vibration, radiation travels in
waves which can be measured by their wavelengths (in meters) and their frequency
(in cycles per second or Hertz units).

Just as we only hear sounds of certain frequencies-we can't hear either very low
or very high sounds-we can only see a small range of radiation frequencies. We
call this range visible light. Building trades workers are exposed to visible light from
the sun as well as from welding operations.

The electromagnetic spectrum can help us to visualize forms of radiation other than
light. The spectrum covers the entire range of radiation frequencies, from close to 0
cycles per second for electricity to 1 o24 cycles per second for cosmic rays. (1024
means you have to multiply 10 by itself 23 times: thus 103 means 10 x 10 x 10 or

1,000.) The spectrum includes, in order of lessening frequency: cosmic rays,
gamma rays, x-rays, ultraviolet rays, visible light, infrared rays, microwaves, and
electricity.

What is radiation?

VISIBLE LIGHT

THE ELECTROMAGNETIC
SPECTRUM
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(circulation) through the fingers is reduced due to the
small blood vessels being damaged. (This condition can
be further aggravated by overexposure to cold.) "White
finger" seems to be reversible if the worker stops working
with the offending equipment. However, in more serious
cases, this condition may not be reversible.

Rubbing or massaging the hands or putting them in warm
water or warm air will help restore circulation to the
affected fingers and other body parts.

When the frequency of the vibration is very low another
problem may occur. That is, the bones and cartilage may
be damaged. This causes pain, and the cartilage may lose
its elasticity.

Just as we only hear sounds of certain frequencies-we
don't hear ultrasonic or very low-frequency sounds-we
can only see a very small range of radiation frequencies.
We call this range visible light.

The Electromagnetic Spectrum can help us to visualize
radiation forms other than visual light. The Spectrum
covers the entire range of radiation frequencies, extending
from close to 0 cycles per second for electricity or other
power transmissions to 1024 cycles per second for cosmic
rays. (1024 means that you have to multiply 10 by itself 23
times: thus, for example, 103 means you have to multiply
10 by itself twice. So 103 = lOx IOxIO or 1,000.)

The Spectrum includes, in order of decreasing frequency:
cosmic rays; gamma rays; x-rays; ultraviolet rays; visible
light; infrared rays; microwaves; radio waves; and
electricity. The first three forms-cosmic, gamma, and x-
rays-are called ionizing radiation: the rest are all forms of
NONIONIZING RADIATION.



Most people usually think of radiation as x-rays, atom
bombs, or more recently, neutron bombs. These are all
forms of ionizing radiation, and are found on the upper
ends of the Electromagnetic Spectrum.

When ionizing radiation passes through any matter,
including human beings, it changes or "ionizes" the most
basic components of matter. We call these building blocks
atoms.

Exposure to ionizing radiation is known to cause cancer,
reproduction problems, birth defects, and to bum the skin
at high enough levels. The workers most affected by these
hazards are x-ray and dental technicians, laboratory
workers, and atomic workers.

In construction work, forms of ionizing radiation are
rarely used. However, nuclear guages (gamma and alpha
radiation) may be used to test soil compaction before
building, and x-rays may be used to test the soundness of
welds.

Nonionizing radiation such as ultraviolet rays and
microwaves penetrate matter but don't change or ionize
the atoms (hence the name "nonionizing").

COSMIC RAYS

GAMMA RAYS

X RAYS

VACUUM U. V.

ULTRAVIOLET

VISIBLE

INFRARED
DIRECTIONAL
RADIO (RADAR)

FM

TELEVISION

SHORT WAVE

BROADCAST

POWER TRANSMISSION
I- I

(WAVELENGTH IN METERS)

I I I I I I I I I I I I I I
162 14 106 -181

ELECTROMAGNETIC SPECTRUM

The electromagnetic spectrum enables us to visualize invisible forms of radiation and to compare
their wavelengths.

What Is Ionizing
radiation?

HOW DOES IONIZNG
RADIATION AFFECT THE
BODY?

What is nonionizing
radiation?

I I I I I Il I

Most people usually think of radiation as x-rays or atom bombs. These are both
forms of ionizing radiation.

In construction work, forms of ionizing radiation are rarely used. However, nuclear
guages (gamma and alpha radiation) may be used to test soil compaction before
building. And x-rays may be used to test the soundness of welds. Also, crafts-
persons doing reconstruction on atomic plants, laboratories, and medical or dental
facilities might also be exposed to ionizing radiation.

Exposure to ionizing radiation is known to cause cancer, reproduction system
problems, birth defects, and skin bums at high levels.

Most building trades workers are exposed to nonionizing radiation in the form of
visible light from welding operations, light fixtures, and the sun, and infrared
radiation (IR) and ultraviolet radiation (UV) from welding operations and the sun.
You feel infrared radiation as heat, and ultraviolet radiation causes sunbum.
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Visible light, if it is glaring, can tire the eyes, but it is not known to cause any long-
term damage. Both ultraviolet and infrared radiation can damage the skin and eyes.
The most common effects are sunbum and "welder's arc eye." But skin cancer from
exposure to ultraviolet radiation is also a possible effect.

short

long

short

UV: Long waves focused on retina;
short waves absorbed most at cornea

far

near

far

IR: Near IR absorbed by lens;
far absorbed at cornea

Ultraviolet (UV) and infrared (IR) radiation can both have harmful
effects on the eyes. These two diagrams show the parts of the eye
most affected.

HOW DOES
NONIONZING
RADIATION
AFFECT THE BOoY?
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Construction workers are exposed mostly to three forms of
nonionizing radiation: ultraviolet, mainly from the sun
and welding processes; infrared, mainly from the sun and
welding processes; and visible light, mainly from the sun
and other light sources including welding processes.

Ultraviolet, infrared, and visible light radiation are also
produced by lasers, used increasingly in construction work
to align building parts. For example, you can project a
visible laser beam to the wall opposite to determine where
to set tracks for a drop ceiling, and later to make sure the
tracks are being set straight.



Most effects of ultraviolet and infrared radiation are
acute, or due to fairly high, short-term exposures. Some,
such as skin cancer or "glass worker's cataract," are
chronic, or caused by long-term exposure. Fair-skinned
people who are generally more susceptible to ultraviolet
radiation produced by the sun also run a greater risk of
developing skin cancer. And skin cancer is more common
in the southem parts of the United States, where the sun
is intense all year long.

Linking chronic effects due to infrared and ultraviolet
radiation with a job exposure may be difficult because
most people spend a fair amount of time in the sun
anyway. And for construction workers, who spend much
of their work time outdoors, this may be even more
difficult than usual. In addition, construction workers
often move from site to site, and may have many
employers during their work lives. So they don't usually
keep track of particular exposure sources. (See Section
4:11-DOCUMENTATION for information on how to
keep records of such exposures.)

The effects of ozone, nitrogen oxides, phosgene, and
hydrogen chloride, which may be produced during
welding operations, are covered by Section 2:11
CHEMICAL HAZARDS, C. GASES. But, briefly,
ozone, nitrogen oxides, and phosgene can all: irritate the
eye, throat, and lungs; cause coughing; and cause
pulmonary edema (the lungs fill with fluid so persons
afflicted with this condition can actually "drown" in their
own body fluids). Hydrogen chloride, a highly corrosive
acid, irritates and burns human tissue (particularly the
skin and lungs) on contact.

ULTRAVIOLET RADIATION
FROM WELDING
DECOMPOSES SOME
MATERIALS INTO MORE
HARMFUL CHEMICALS

CAN YOU MEASURE
EXPOSURES TO
NONIONIZING
RADIATION?

HOW DO YOU PROTECT
YOURSELF AGAINST
NONIONIZING
RADIATION?

EFFECTS OF ULTRAVIOLET AND INFRARED
RADIATION ON THE BODY

INFRARED:
ACUTE: Burning of skin and
(short-term) redness (could cause

the skin to look blotchy)

Burning and blistering
of eyelid

CHRONIC: Chronic swelling of
(Long-term) eyelid. Caused by

continuous burning and
blistering

Cataracts - a clouding
of the eye lens, which
interferes with sight
and must eventually be
removed by surgery

ULTRAVIOLET:
"Sunburn" - ranging
from simple reddening
to serious blisters (may
contribute to risk of
skin cancer)
Conjunctivitis -
swelling and reddening
of mucous membranes
(lining) around the eye
"Welder's Arc Eye" or
"Eye Flash" - a gritty or
sandy feeling in the
eye, caused by an
effect on the cornea or
outer covering of the
eye
Skin Cancer - caused
by ultraviolet radiation's
effect on the skin

One other problem with ultraviolet radiation is that it can change gases and vapors
into more hazardous compounds. It causes oxygen in the air to become ozone,
and nitrogen, also present in the air, to become nitrogen oxides. Ultraviolet radia-
tion can also break down solvents such as trichloroethylene and carbon tetrachlor-
ide to form phosgene and hydrogen chloride (hydrochloric acid). (See Section
2:1-CHEMICAL HAZARDS, B. GASES for how these gases affect the body.)

You can measure exposures, but special equipment is necessary. And, due to the
constantly changing nature of construction sites and work, it would be difficult to
estimate each worker's average exposure. Therefore, ifyou are exposed and suffer-
ing from any of the heath effects listed on the chart, you should askyour employer
for Incrased protections.

Ifyou work outside, cover exposed skin and wear protective clothing and sunglas-
ses to limit exposure to ultraviolet radiation from the sun. Welders should also wear
protective clothing-long-sleeve shirts, cuffless pants, and heavy shoes. Make
sure protective clothing cover all exposed skin. In addition, employers
should provide gloves, and the correct shade of tinted goggles, or preferably full-
faced shields, as well as respiratory protection where necessary. (See Section 2:11-
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CHEMICAL HAZARDS, B. GASES and C. FUMES for welding hazards and Section
3:1I-DENTIFMING AND CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR WORK-
PLACE for information on respiratory protection.)

REMEMBER: BURNS, CATARACTS, CONJUNCTIVITIS, SKIN CANCER, AND
OTHER EFFECTS OF ULTRAVILET AND INFRARED RADIATION CAN BE PRE-
VENTED BY WEARING CORRECT CLOTHING AND EYE PROTECTION.

So protect yourself. Make sure your employer provides necessary protective
clothing and equipment. (See Section 4:111-COLLECTIVE BARGAINING for exam-
pis of health and safety contract language.)

Ultraviolet and infrared radiation produced by welding operations can also affect
otherworkers in the area. So, they too should wear protective clothing and goggles.
For further protection, portable screens can be set up around welding operations.

Also protect nearby
workers from this hazard

TEMPERATURE EXTREMES

Construction workers generally work outside and are exposed to heat, cold, and
the sun. (See Section 2:11-PHYSICAL HAZARDS, C. Radiation for how the body is
affected by the sun.) Too much heat or cold, especially if combined with high
humidities or high winds, can harm your health and interfere with work. Hot, humid
conditions can cause heat exhaustion, cramps, and even fainting, while working in
very cold conditions can result in chapped skin, frost-bite, or increase the effects of
vibration. (See Section 2:11-PHYSICAL HAZARDS, B. Vibration for how this hazard
affects the body.)

In most areas of the United States, exposure to high temperatures is seasonal. But in
the South or Southwest, temperatures may be high most of the year. If you work in
hot climates you may find you tire more easily than usual, and that your reflexes and
ability to perform work are dulled. Accidents are also more common in high
temperatures. The effects of heat can be worsened by high humidity, because it is
difficult to release heat from your body to the air as moisture in the air increases.

Usually your body has a mechanism for getting rid of too much heat. Just as a dog
pants in order to cool off, your body sweats and brings more blood to the surface
(skin). The sweat evaporates and air movement carries away excess heat, cooling
the body off. In addition, if you are exposed to high temperatures over a period of
time, your body can get used to the heat or acclimatize. After one or two weeks, the
heat won't have the same harmful effects. However, while getting acclimatized you
should only work for short amounts of time. Then, gradually build up.

What are
temperature
extremes?

Heat

HOW DOES YOUR BODY
PROTECT ITSELF AGAINST
THE EFFECTS OF TOO
MUCH HEAT?

REMEMBER: ALLOWING YOUR BODY A CHANCE TO ACCLIMATIZE IS VERY
IMPORTANT FOR CONSTRUCTION WORLERS WHO MUST SPEND A LOT OF
TIME IN HOT AREAS.
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The body has two mechanisms to protect itself against the
effects of high temperatures: 1) Blood vessels going to the
skin get larger or dilate (by increasing the blood's flow to
the skin, they actually carry heat to the body's surface)
and 2) sweat cools the body by evaporating off of the
skin's surface (however, too much sweating can cause the
body to lose salt).

At the same time as more blood flows to the skin, less
goes to the muscles and internal organs such as the
stomach. As a result, persons exposed to high
temperatures may lose their appetites or feel weak. This
can also dull reflexes. In construction work, dulled
reflexes could contribute to the already existing risk of
injury.



Acclimatization is very important. The body needs time
to adjust to higher temperatures. Otherwise, the resulting
strain could cause serious problems.

Heat stroke is the least common, although most serious
heat disorder. It usually occurs when body temperatures
rise to 1 12-116 degrees F., and the skin feels very hot to
the touch. Heat stroke may also involve the nervous
system with behavior changes such as irritability,
confusion, apathy (disinterest) or violence, and muscle
twitching.

Unless heat stroke is treated as soon as possible by
medical personnel, it could cause death. If you suspect
heat stroke, immediately cool off the victim. Spray or
bathe continuously with cool water, or provide some sort
of air movement over the body. Stop cooling once skin
temperature seems lowered.

Heat exhaustion is usually due to loss of too much water
because of sweating. A person suffering from heat
exhaustion should be removed from the hot environment
immediately and allowed to rest. This problem can be
avoided by taking small amounts of water throughout the
day.

Taking salt tablets may not be such a good idea. Usually,
your normal food intake contains enough salt to prevent
salt loss due to too much sweating. And too many salt
tablets can cause cramps, vomiting, and diarrhea.

How the body responds to heat depends on seven factors
-air temperature, humidity, radiant heat from
surrounding surfaces and objects, workload, air
movement, kind and amount of clothing worn, and age:

1) AIR TEMPERATURE-if the air temperature is
greater than skin temperature, the air actually heats the
body.

2) AIR MOISTURE (HUMIDITY)-with more moisture
in the air, the sweat is less able to evaporate: thus, with
enough humidity, this mechanism to cool down the body
can't function, and the risk of heat disorder is increased.

3) RADIATION (RADIANT HEAT)-This factor
depends upon the temperature of surrounding objects and
surfaces. When such objects reach 95 degrees F. (35
degrees C.) or more, the body absorbs this heat.

4) WORKLOAD-As the amount of work increases, so
does the body's heat production.

WHAT HAPPENS WHEN
YOUR BODY IS UNABLE TO
PROTECT ITSELF?

Heat stroke

Heat exhaustion

Heat cramps and "Prickly
heat"

HOW DO YOU KNOW IF
YOU ARE BEING EXPOSED
TO TOO MUCH HEAT?

As with other physical and chemical hazards, temperatures that may harm one
individual may not affect another. It's also possible to be exposed to such high
temperatures that your body can't successfully acclimatize.

The most severe type of heat problem, heat stroke, occurs when the body's
ability to sweat breaks down. This usually happens if temperatures and humidity
(moisture in the air) are both very high. Because you can't sweat, your temperature
rises. When your body temperature reaches 108 to 112 degrees F., you can suffer
from mental confusion, loss of consciousness, convulsions, or coma. Heat stroke is
usually fatal (causes death) unless treatment is given right away.

Heat exhastion, a more common problem, occurs when you sweat too much.
The resulting loss of salt and water can cause headache, dizziness, nausea, and
even fainting. Drinking enough liquids could help you avoid this problem. And
contrary to some advice, salt tablets won't necessarily help you avoid this condition.

Heat cramps occur when the muscles used most-usually the arms, legs, ab-
domen-go into spasms. Priddy heat is a rash-like bumpy condition of the skin. It
is caused by sweat glands breaking just below the skin's surface.

REMEMBER: WHEN WORKING IN HEAT AND HUMIDITY, DO NOT IGNORE
EVEN MINOR SYMPTOMS. THEY COULD MEAN YOU ARE BEING OVER-EX-
POSED.

Your body's ability to cope with high temperatures and the damage heat does
depends upon a combination of factors:

1 ) Temperature

2) Humidity (amount of moistur in the air)

3) Workload (someone doing "hard" worc may be more affected by heat
and humidity than someone doing"l" work)
In construction, supervising can be considered "light" work, nailing as "medium"
work, and digging as "heavy" work.

4) Radiation of heat from surrounding objects and surfaces

5) Ventilation (amount of air m e)

6) Kind and amount of clothing wom

7) State of health

8) Age
In persons over 40, the sweat glands are more sluggish and in the same environment
an older person will absorb more heat than a younger one.
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5) AIR MOVEMENT (VENTILATION)-Increasing
the air movement helps remove extra heat from the skin's
surface. It also keeps down the amount of heat radiating
from surrounding objects and surfaces.

6) KIND AND AMOUNT OF CLOTHING WORN-
Heavy clothing causes too much sweating, increasing the
strain on the body. Wearing lightweight clothing or
materials that "breathe" is much safer.

7) AGE AND PHYSICAL CONDITION-As people
age, especially as they reach 40 and over, their ability to
sweat slows down somewhat and they will actually take in
more heat. Thus, an older worker may be more affected
by heat exposure than a younger worker performing the
same job, if all other factors are equal.

An individual's heat stress value is determined from the
first five factors listed above-air temperature, air
moisture, radiation, workload, and air movement.

To measure humidity, air temperature, and radiation, we
use a special thermometer called a wet bulb globe
thermometer (WBGT).

To determine workload, we approximate the number of
Kilocalories (Kcal) used up per hour for each task. These
generally are characterized as light, moderate, or heavy
work. Light work, such as sorting, writing, inspecting, or
driving under average road conditions uses up less than
200 Kcal/hour; moderate work such as sweeping, laying
bricks, railing, or plastering, uses up approximately 200-
300 Kcal/hour; and heavy work, such as shovelling,
sawing, hand mowing, or digging, uses up 300 or more
Kcal/hour.

To measure air speed of velocity (also called ventilation
rate), we use simple instruments called anemometers or
velometers. Both directly read out the speed in feet per
minute (fpm).

Low air speeds up to 300 fpm don't provide significant
cooling effects. Higher air speeds of over 330 fpm can
counterbalance high temperatures to a certain extent. Air
velocity can be produced by natural wind conditions, or
in enclosed sites, by electric fans.
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In construction, controlling workers' heat exposures is
usually limited to providing air-conditioned enclosures
such as cabs on heavy machinery, and by providing more
frequent rest breaks, for example in air-conditioned
trailors. OSHA regulations also require the employer to
provide adequate, clean drinking water on the site.

The body has two mechanisms to protect itself against the
effects of low temperatures: 1) it shivers, actually creating
heat, and 2) blood vessels, primarily in the hands and
feet, narrow (constrict) to prevent heat loss through the
skin.

However, unlike its ability to adjust to high temperatures,
the body is unable to get used to extremely low
temperatures even over a period of time.

For outdoor workers, exposures to extremely low
temperatures can cause chapping, chill, frostbite, or
slowed reflexes:

I) Chapping can affect the lips, skin, nose, hands, or any
other exposed body part.

2) Chill actually cools down the body, causing a
condition called hypothermia. This condition can
interfere with judgment and reaction time.

What is the heat stress
value?

HOW DO YOU) REDUCE
HEAT EXPOSURES?

Modify equipment

Limit exposures

Provide clean drinking
water

Cold

HOW DOES YOUR BODY
PROTECT ITSELF AGAINST
THE EFFECTS OF COLD?

WHAT HAPPENS IF YOUR
BODY IS UNABLE TO
PROTECT ITSELF?
Chill and frostbite

Using radiation, humidity, air movement, air temperature, and workload a heat
stress value can be calculated. There is no one single heat stress value that
determines a "safe" level for exposure. HowevWer, if you arc feeling dizzy or
ote se affcted, you are probably being exposed to too much heat.

You can control exposures to high heat by: limiting the exposure time; or by
lowering the amount of heat put out in the work environment.

In construction, lowering the temperature may be difficult. However, machinery
can be specially adapted to protect workers. Examples of such equipment
modfications would be: air conditioning cranes and equipment cabs; insulating
equipment; and painting equipment with reflective colors such as silver to keep
them from absorbing heat.

Examples of ways to limit worker exposures would be: job rotation; allowing
more rest periods; and providing an air-conditioned area such as a trailor for rest
periods.

In addition, employers are required by law to provide their employees with
enough clean drinking water on the job site to prevent harmful effects due to

heat.

In most parts of the United States, exposures to cold is seasonal, with the lowest
temperatures in the winter months. When you work in cold climates, your fingers,
hands, and toes may feel stiff or cold, and you may have trouble doing work that
requires manual dexterity, for example nailing or drilling. Because of these effects,
cold can contribute to accidents. And it could cause serious damage such as

frostbite.

To a certain extent, the body can protect itself against cold. While working in cold
temperatures you may notice you shiver, or that your fingers, toes, and skin feel
cold. Your body shivers in order to create heat, whereas your limbs feel cold
because blood vessels in the skin have become smaller ("constrict") to keep in the
heat.

However, unlike its ability to acclimatize the heat, the body doesn't really get
used to cold. Some outdoorworkers do develop a larger-than-normal blood flow
to their hands, so they may feel warmer than otherswho don't have this mechanism.

Working in the cold can affect your body in a number of ways. The most familiar
effects are chapped lips and skin, chill, and frostbite.

Chill may make you more susceptible to illness, while in extreme cases, frostbite
could result in having to amputate the affected limb. In frostbite, the skin and
underlying tissues actually freeze. And, when it's cold, the hands and feet are also
more easily affected by hand/arm vibration. (See Section 2:11-PHYSICAL HAZ-
ARDS, B. Vibration for how this hazard can affect your body.)
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Working in cold temperatures causes the body, including the brain, to generally Hypothemia
cool down. We call this condition ypt ermia. Hypothermia can lead to a loss of
judgment and ability to work well.

REMEMBER: FOR OUTDOOR WORKERS, EXPOSURE TO COLD CAN BEA SER-
IOUS JOB HAZARD. SO, PAYATrENTION TOYOUR BODY. ITMAY BETELUNG
YOU YOU'VE HAD ENOUGH.

The damage cold does depends upon a number of conditions:

1) Temperature

2) Wind
Wind increases the effects of cold. We speakof this effect as the "wind chill factor."

3) Woridoad

4) Kind and amount of clothing

5) Indivdual rmaction

Thus, in San Francisco, although temperatures are mild most of the year, workers
often complain of the effect of cold due to constant winds. So if you are feeling
cold or stiff, and are having trouble using your hands, you are probably being
exposed to too much cold.

You can control exposures to low temperatures by: 1) limiting the exposure time,
and 2) raising the temperature of the work environment. For most outdoor construc-
tion workers except heavy equipment operators, the only practicable method is to
limit exposure. But cabs of cranes, trucks, and tractors can be heated lowering the
operator's exposure.

Limit exposures by wearing hand protection such as mittens or gloves. These keep
the hands from cooling so quickly, but they may interfere with dexterity. And wear
adequate cold-weather clothing such as wool and long underwear. Such clothing
forms an insulating barrier between the body's warm surface and the cold air.

HOW DO YOU KNOW IF
YOU'RE BEING EXPOSED
TO TOO MUCH COLD?

HOW DO YOU REDUCE
EXPOSURES TO COLD?

Umit exposures

Also take more frquent rest breaks. This reduces the amount of tin-ie spent in the
cold, but must be agreed upon with the employer. (See Section 4:111-COLLECTIVE
BARGAINING for information on health and safety contract language.) And take
breaks in a warm place such as a heated trailer. Again this must be agreed upon
with your employer who should supply the trailer.
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3) Frostbite is actual frozen skin and tissue, and occurs
when temperatures are very low and the body is not
adequately protected by clothing, gloves, or boots.

4) Slowed reflexes may be caused by the lowered
circulation in the hands as blood vessels narrow, or it may
be due to hypothermia. In either case, you may find it
increasingly difficult to perform tasks that require manual
dexterity. This condition could add to the risk of
accidents, especially with sharp tools or on high work
surfaces.

To control the environment, cabs on cranes and other
heavy equipment could be heated, or portable space
heaters provided if the work area isn't too large. If heaters
are used, they must be in good condition and used
properly.

To limit workers' exposure time, more frequent rest
breaks could be allowed, and a warm area such as a heated
trailor provided for breaks.

Protective clothing could consist of several layers of light,
warm articles plus gloves and boots as needed.



78



Section 2:111
SAFETY HAZARDS
1. Walklingworking surfaces

A. What are walking/working surfaces?
B. What kinds of accidents happen on walking/

working surfaces?
C. How do you protect yourself when working on

specially constructed surfaces such as ladders?
1. Ladders

a. What should you do before using a
ladder?

b. How do you place a ladder safely?
c. How do you use a ladder safely?
d. Are job-built ladders special?
e. So, to be safe

2. Scaffolds
a. How can you prevent injury when

working on scaffolds?
(1) Always build a scaffold safely and

inspect it.
(2) Check the soil before beginning to

build the scaffold.
(3) Inspect the materials before

beginning to build.
b. How do you build a safe scaffold?
c. Always inspect the finished scaffold

before using it.
d. Rolling scaffolds

3. Suspended platforms
a. What are the hazards of suspended

platforms?
b. Can suspended platforms be made safe?
c. Inspect your materials before building

a suspended platform
(1) Wood parts
(2) Rigging and lifeline parts

d. Rigging
(1) Can you prevent accidents due to

faulty rigging?
11. Trenches and cavatons

A. What is a trench?
B. What are the hazards of trenching and

excavation?
C. How do you prevent injury?

1. Inspect the area before digging the trench.
2. Dig a safe trench: use the correct angle of

repose.

3. Shore a trench correctly.
a. What are the basic parts of a good

shoring system?
4. Use a moveable trench shield

a. What is a safe trench shield?
D. How do you prevent cave-ins?

1. Inspect excavations and trenches
2. Dig at the "correct" angle of repose
3. Shore trench properly
4. Avoid strain on walls
5. Keep water away from banks

E. Are the hazards the same in large excavations?
1. Follow similar safety rules.

F. Are shoring techniques the same for larger
excavations?

111. Tools and heavy equipment
A. Portable tools
B. How do you prevent accidents?
C. Hand-held tools

1. How do you use these tools safely?
a. Sharp-edged tools
b. Hammers and mallets
c. Chisels
d. Other hand-held tools

D. Electric tools
1. Should electric tools be equipped with

guards?
2. Does electricity create special hazards?

a. How do you prevent electrocution?
(1) Grounding
(2) Ground-fault circuit interrupters
(3) Double-insulated tools

3. How do you use electric tools safely?
a. Inspect tools
b. Use tools away from the body
c. Don't use tools around water
d. Unplug tools while repairing them

E. Air-powered (pneumatic) tools
1. How do you use these tools safely?
2. Does blasting equipment create special

hazards?
F. Powder-actuated tools

1. How do you use these tools safely?
a. The tool
b. The work surface
c. Safe work practices

2. What if tool misfires?

G. Hydraulic tools
1. How do you use these tools safely?

H.
1.

Gasoline-powered tools
Heavy equipment
1. How do you prevent accidental start-up?
2. How do you prevent injury due to mounting

and dismounting?
3. How do you prevent injury due to rollover

or falling objects?
a. Are there special regulations for

excavation equipment?
4. Traffic control plans
5. Requirements for special types of equipment

a. Cranes
(1) How do you prevent boom

collapse?
(2) How do you prevent overtuming?
(3) How do you prevent electrocution?

b. Hoists
(1) Inspect all hoists regularly
(2) Personnel hoists



lesson Title: Walking/Working Surfaces

Objecties: Each apprentice should know:
* 3 possible problems to look for when inspecting

ladders
* 3 rules goveming the placement of ladders
* general safety precautions for using ladders
* major parts of a good scaffold
* major parts of a safety built swing stage
* safety precautions for using a swing stage or

boatswain's chair

Scope of Lesson: This lesson covers: safe practices
on walking/working surfaces; how to safety construct
special work surfaces such as swing stages;
precautions to observe while working on these
surfaces; and important considerations to think about
before beginning to work on these surfaces.

Training materials: Manual, instructors' guide,
walking/working surfaces slide show.

Methods: Go through the manual material, using
slides where appropriate. Or first show the walking/
working slide show. You may wish to break this lesson
into two or three parts. Not all sections will be
relevant to all trades. So only cover what seems useful.
Discuss the material with apprentices based on their
experiences.

Lesson Title: Trenches and Excavations

Objectis: Each apprentice should know:
* at least 3 conditions that may contribute to cave-in
and how to guard against its happening

* what the angle of repose is, and how it prevents
cave-in-also, how do you choose the correct
"angle"?

* major parts of a good shoring system
* what a trench shield is, and one advantage and

disadvantage of using such a system

Scop of Lesson: This lesson covers: the hazards of
trenching, and how to prevent cave-in and guard
against injury; how to shore a trench correctly; and
additional protections for large excavations.

Training Materials: Manual, instructors' guide, slides
where appropriate (from the introductory slide show)

Methods: Go through the manual material, using
slides from the introductory slide show where
appropriate. Or first show the introductory slide show
to give a general idea of possible hazards. Discuss the
material with the apprentices and bring out their own
experiences.

Lesson Title: Safety Hazards-Tools and Heavy
Equipment

Goals: Each apprentice should know:

Tools
* two common hazards associated with hand-

operated tools, and how they can be prevented
* one acceptable method for grounding single-

insulated tools
* two or three safe work practices to be followed

while using electric tools
* two common hazards associated with pneumatic

tools, and how they can be prevented
* applicable state requirements for training, licensing,

use of powder-actuated tools
* one hazard associated with (a)hydraulic and

(b)fuel-powered tools, and a method to control
each

Heay Equipment
* one example of a guard that should be used on

heavy equipment and its application
* one method to prevent mounting and dismounting

injuries
* reasons for roll-over protection
* two hazards associated with cranes and how they

can be prevented
* two requirements for (a)personnel hoists, and two

for (b)material hoists

Scope of Lesson: This lesson will introduce
apprentices to the general hazards of tools and heavy
equipment. Some material may not relate to your trade
and can be eliminated from the lesson.

Training Material: Manual, instructor notes

Methods: Go through manual material. Use the
questions in instructor notes to encourage discussion.
Relate material to specific tools and equipment used
by the trade.



SAFETY HAZARDS Section 2:111

WALKING/WORIUNG SURFACES

Walking and working surfaces are common sites for accidents in the construction
trades. Because of the nature of construction work, that it is constantly changing as
the work moves along and new trades arrive on the site, the hazards of work areas
and walking surfaces are also constantly changing.

These are any surfaces upon which you may have to walk (or climb) or work. In
construction, such surfaces may be: verticle such as ladders; elevated such as
scaffolding; suspended such as swing stages and platforms; or slanted such as
ramps or walkways. In addition almost every part of a construction site, including 1-
beams, roofing, decking, ditches, and shoring can become walking/working sur-
faces at some point during the job.

Accidents on these surfaces are mainly due to falls and slips, and to being hit by
falling or flying objects. For example, decking, until it is nailed or bolted down, can
move and lead to serious falls and injuries. And, since the site is often littered, even
walking can result in slipping, not to mention the risks of working on normally
slippery surfaces such as wet cement.

Specially constrcted working surfaces such as ladders, scaffods, or sus-

p d platfms can lead to injury if they are poorly maintained, improperly
constructed, wrong for the job, cluttered, or slippery. To make sure you are safe,
learn the following requirements for these surfaces, and check out such working
surfaces before you use them.

Ladders can be either wood or metal, and single or doubled cleated (step). If
metal, do not use around electrical equipment or energized lines (such ladders
should be marked that they are metal and conduct electricity). Never use any
single-cleated ladder that's more than 30 feet high, or a double-cleated ladder
that's more than 24 feet high. Never use a ladder with cleats that are not 12 inches
apart.

Before using a ladder, always inspect it to make sure it is in good condition, free of
any slippery materials, and is right for the task. Always make sure that:

What are walking/
working surfaces?

What kinds of
accidents happen on
walking/working
surfaces?

How do you protect
yourself when
working on specially
constructed surfaces
such as ladders?

LADDERS

Wha should you do
before using a ladder?

1) Cleats (steps) aren't broken, cracked, loose, or missing, are firmly at-
tached to side rails, are evenly spaced 12 inches apart, and are fee of oils,
grease, and other slippery materials

2) Side rails aren't broken, or cracked, and are firmly attached to cleats

3) Loccs aren't broken, loose, or missing
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Instructor Guide:

Many types of walking/working surfaces are covered by
OSHA regulations for construction. These are found in
the Federal Construction Orders 1926, and include:
platforms; runways and ramps; stairways; ladders;
scaffolding (horse, heavy-duty, ladder-jack, masons,
outrigger); and suspended or swinging platforms (swing
stages, boatswain's chairs).

Many trades including painters, carpenters, and plumbers
suffer more injuries from falling off platforms, ladders, and
swing stages than from any other cause.

Federal standards for ladders, scaffolds and suspended
platforms are found in Part 1926.450 and 1926.451 of the
Federal "Construction Safety and Health Regulations"
(published in the Federal Register). Where applicable to
material included in the manual, appropriate Federal
standards are cited. By referring to Part 1926 of the
Federal Register you can find the exact wording for cited
standards.

Ladders: 1926.450
Metal ladders 1926.450(a) ( 11)
Height of job-made ladders .450(b)(2 & 3)
Defective ladders .450(a) (2)



1) Ladder placement .450(a)(7)

2) Surface .450(a)(6)

3) Guards or Barricades .450(a)(8)

4) Clear top and bottom .450(a)(6)

6) 3 feet above top .450(a)(9)

Job-built ladders .450(b)(2 & 3)

Double-cleated ladders 450(b)(1)

Now do you place a
ladder safely?

owdo you use a ladder
safely?

Are job-built ladders
special?

4) Metal ladders aren't corded

REMEMBER: IF THE LADDERYOU ARE SUPPOSED TO USE IS DEFECTIVE, YOUR
EMPLOYER MUST TAKE IT OUT OF SERVICE.

In order to be safe, a ladder must be properly placed. Always:

1) Set ladder base at a distance from the structure equal to about one-
fourth of the ladder's height to Its top resting place
Thus a ladder 20 feet from ground to top level should be set about 5 feet away from
the structure.

2) Rest ladder on firm, level surfaces
Never increase a ladder's height with boxes or barrels.

3) Guard or barrcade any ladder used near foot or vehicle traffic

4) Clear area surrounding both top and bottom of ladder to prevent trip-
ping or Injury from falling objects

5) Open step ladders fully

6) Use ladders that extend 3 feet above top levels

After placing the ladder, inspect it to make sure it meets the conditions listed
above.

To use a ladder safely, be sure to:

1) Clean shoes and hands of grease, oil, and other slippery substances
befor climbing.

2) Avoid climbing up and down ladders with tools and materials as much as
possible
Where possible, use a lift or hoist for heavy equipment or materials.

3) Nevr stand on the top rung to work

Although the basic principles outlined above still hold forjob-built ladders,, they
may require special modifications to insure their safety. For example, ladders used
in deep excavations should have railings and bracing in the middle to support any
weight. And always use double-cleated ladders if they are used to both enter and
exit from a work area.

REMEMBER: FALLS FROMLADDERS AREAMONG THEMOSTCOMMON INJURIES
IN CONSTRUCTION.

80



So, to be sak

1) Inspect the condition of your ladder BEFORE using it

2) Never use a metal ladder around electrical equipment or energized lines

3) Make sure ladder as well as your hands and feet are ree of any silppery
substances

4) NEVER use a ladder with cleats more than 12 Inches apart

Like ladders, scafolds may be made out of either wood or metal. And as with
ladders, the main cause of injury is falls and slips. Carpenters, then painters, plaster-
ers, and laborers are the most common trades affected.

Accidents frequently occur because of the unsafe condition of the scaffold itself.
Scaffolds may be particularly dangerous if:

1) Built on unkiel or unstablk soil

SCAFFOLDS

How can you pevent
injury when working on
scaffolds?

2) Supporting pats such as guy or ancho lines, platform planks, guard-

rails, and cross bracing are aroken, acked, loose, or missing

3) Vertical supports are out of plumb

4) Special scal, for tipped or rolled, are not securely fastened
with eitr ancho or guy lines

So to be safe, always build a scafbld corectly. And make sure the ground
below it can support the weight and give it stability. Then, before using the
scaffold, Inspet it to make sure it is safe.

ALWAYS BUILD A SCAFFOLD
SAFELY AND INSPECT IT.

The rules for building a safe scaffold are pretty much the same for both wood and
steel. An experienced person should always supervise the building and inspection.

Before building scaffolds always check the soil to decide how much weight it can
carry and whether it's stable. A soil testing engineer should always test and certify
unstable ground, for example sand or gravel. However, this might not happen at
many construction sites.

CHECK THE SOIL BEFORE
BEGINNING TO BUILD THE
SCAFFOLD.

Once you know the soil conditions, make sure the ground is level. And level it if
necessary. Then lay out the sills or base plates so they will give the scaffold good
support and stability.

Always Inspect your matials before you begin building the scaffold. Make sure

all are in good condition and meet OSHA requirements. For example, platform
guard rails must be 2 x 4 inches and toe boards a minimum of 4 inches high.

INSPECT THE MATERlALS
BEFORE BEGINNING TO
BUILD.
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4) Cleat spacing .450(b)(12)

Scaffolds 1926.451

Stable ground .451(a)(2)

So, to be safe:



1) Plumb levels .45 1 (a) (15)

2) Anchor scaffold .451(b)(4)
For tubular welded frame scaffolds, anchoring should be at
intervals no greater than 26 feet vertically and 30 feet
horizontally.

3) Bracing .451(b)(8 & 9)

5) Guardrails, midrails,
and toe boards .451(b)(15)

Also refer to .451 (a)(9),(10),(11),(12),(13), and (14)
for planking requirements.

2) Overhead protection .451(a)(16)

3) Free from slippery conditioning .451(a)(17)

Rolling scaffolds: 1926.451 (e)

2) Casters .451(e)(2)

3) Locking .451(e)(8)

Suspended platforms: 1926.451

owdo you build a safe
scaffold?

Always Inspect the
finished scaffold before
using it

Rolling scaffolds

SUSPENDED PLATFORMS

Make sure wood materials aren't cacked, warped, or tted, and that
steel materials aren't rusted, coroded, warped, or marred by kinks.

To build a safe scaffold, always build from the ground up. Take them down from the
top down. And as you build be sure to:

1) Plumb each level so it is aligned with the others

2) Anchr the scaffold at least every 25 fet of height and evey 25 feet of
its kngth, and ncho verticle supos firmly in the sill or base

3) Brace each frame to at least one other fram

4) Secure all locking devices and ancor lines

5) Protect all open ends with guard rails, mid-rails, and toe boards
Guard rails should be 2x4s, mid-rails 1 x6s, and toe boards at least 4 inches high.

REMEMBER: WOOD SCAFFOLDING PLATFORMS SOULD HAVE PLANKS EX-
TENDING AT LEAST 6 INCHES OVER END SU TS.

You will want to make sure the scaffold is well constructed before you use it. Use
the list above as a guide. And make sure the supports have been property plumbed.

In addition, make sure:

1) The scafold is well-constructed
Carefully examine all parts, and check its rigidity and stability before you place
weight on the scaffold. Also make sure base footing is secure.

2) Overhead pction is in place if there Is work going on above the
scfiold

3) The scaffold itself Is fee of litter, oil, or grease

Make sure rolling scaffolds are safe. Always check to see that:

1) Scaffold isp ly constructed

2) Casters are the correct size

3) Caster locks are set wheCever the scaffold Is in a fixed position

Many trades work from suspended platforms. Ironworkerwelders often weld off of
special cross-rigged platforms. Painters, concrete and brick masons, carpenters,
and electricians may use either swing stages or boatswain's (pronounced bosun's)
chairs.
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As with scaffolds, falls and slips are the most frequent causes of injury. Many of
these accidents are due to poorly built platforms, lack of or improperly attached
life lines, or faulty rigging.

Supended platfoms can be relatively safe. However, even when properly
constructed, rigged, and attended, these platforms may still create problems.
That's why it's always important to wear correctly rigged and attached life lines, and
to pay particular attention to the platform's load capacity.

What are the hazards of
suspended platfoms?

Can suspended platfms
be made safe?

To be safe when working on suspended platforms, make sure:

1) Platform Is properly constructed, and materials are of good quality and
condition, and meet OSHA requirements
For swing stages raised more than 10 feet off the ground, all outside edges must be
guarded by rails approximately 42 inches high, a midrail, and toe boards 4 inches
high. Guard rails must be of 2x4s.

At a minimum, the boatswain's chair must be constructed of 1-inch thick hardwood,
at least 2 feet long and 1 foot wide.

2) Platforms are properly rigged and tied by specially traine workers

3) Platform are ancl d to prnt swaying
Anchor swing stages to construction roof. Tie-in boatswain's chair during working
operations.

4) Platfm such as boaain's chairs are attended whenever occupied

5) For larger platforms such as swing stages, no more than 2 pesons use it
at once, unless the stage has been specifically designed for larger loads
In addition, such platforms should be built to carry four times their intended
capacity.

6) Workers on such platfoms always wear safety belts and life lines
Forworkers on swing stages, attach life lines to a substantial part of the construction
structure. Also run lines to the ground.

For workers on boatswain's chairs, lifelines should have an approved automatic
locking device or "grab." Extend the line from a separate anchoron the ground, and
keep it separate from the rest of the rigging.

REMEMBER: NEVER TIE UFEUNES OR RIGGING TO SCAFFOLDING, SWING
STAGES, ORA TEMPORARY PART OF CONSTRUCTION.

7) Suspanded platfms are always rigged-and operated by trained, exper-
ienced perons

For boatswain's chairs, use only rope tackle rigging to raise and lower the chair.
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1) Guardrails, toeboards .451 (i)( 11)
Boatswain's chair .451 (1)(1)

3) Platforms anchored .451(i)(9)

5) Load capacity .451(i)(8)

6) Life Lines .451(i)(8)



2) Rope:
Rigging:Boatswain's chair .451(I)( 1)
Tiebacks:Swing Stage .451(i)(4)

Inspect your materials
befor building a
suspende platfmor
WOOD PARTS

RIGGING AND LIFELINE
PARTS

Rigging

CAN YOU PREVENT
ACCIDENTS DUE TO
FAULTY RIGGING?

And someone should attend the rigging whenever another person is in the chair.

As with scaffolding materials, check to make sure each part is in good condition
and meets OSHA requirements.

For wood parts, check that:

1) They ar correct for their intended use and load
For example, the wood for the Boatswain's chair seat must be 1-inch thick hard-
wood, and at least 1 x2 feet in size.

2) They ar in good condition and strong
Such parts should be free of cracks, warping, and knots.

For rigging and lifeline parts make sure:

1) All hooks, rings, and locking devices ar the proper size, in good condi-
tion, and well lubricated

2) Rope is the proper size and material
For example, rope used to rig a boatswain's chair should be a 5/8-inch diameter
manila rope or the equivalent, and tiebacks for swing stages should be at least 3/4-
inch diameter manila or the equivalent.

Accidents due to faulty rigging are all too common in construction.

REMEMBER: RIGGING IS USED NOT ONLY FOR SUSPENDING PLATFORMS
AND SUPPOIMNG WORKERS, BUTALSO FOR UFTINGANDMOVING TOOLS,
EQUIPMENT, AND MATERIALS.

You can rig platforms safely. But to do so, you must be trained. And your materials,
wire line, manila rope, chains, and cable, must be unwom and in good condition.

Especially in large construction sites, the quality of your rigging may be very
important. Much of the work may be done on suspended platforms, and many
tools, materials, and equipment moved up and down between levels. Even in
smaller construction sites, for example housing, rigging is necessary to raise materials
and equipment to the roof.

Accidents can be prevented. To do so follow these rules:

1) Inspect rigging materials before you use them

2) Replace anyworn or stretched lines, rope, or chains with won or cracd1d
links or if stretched due to overloading

3) Only operate rigging if you have been trained to do so
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4) Apply cable clips cormctly with the u-bolt on the line's dead end, and
the saddle on Its live end

5) Never use cold-shut links In a load-bearing chain

6) Make angles for sling legs as large as possible-the smaller the angle,
the greater the load each leg must cany

RENCHES AND EXCAVATIONS

A trench is a narrow excavation made below the ground's surface. Generally, it is
deeper than it is wide, and its width is not more than 15 feet.

Workers in trenching and excavation operations face a number of hazards:

1) Bums, exposure to noxious gaes, and elctiocution from utility lines or
pipes

What Is a trndc?

What are the hazards
of trenching and
excavation?

2) Cave-ins

3) Falling or flying materials and tools, especially since trench conditions
are often very cowkd

4) Slips and falls while climbing In and out

5) Working cioe to heavy machinery

A trench poses special problems, especially because workers must work in such
close quarters.

To guard against injury:

1) Always wear hard hats and other protective equipment, and be sure of
the site before you start excavating

How do you p nt

Injury?

2) Prevent cave-ins by digging to the correct angle of repose, using proper
shoring, and cutting down on vibration at the tench edge

3) Provide exit ladders every 25 fet fortensgratr than 4 feet deep
Such ladders must be provided by employers, kept in good condition, and extend
at least 3 feet above trench edge (see section on Ladders earlier in this chapter for
requirements).

Before you dig the trench, check the area for all utility lines. Then mark their position
accurately on the plans. If possible have utility companies shut off all lines carrying
gas, steam, water, or sewage. Be very careful when working around such lines. Make
sure electric lines and cables are grounded, guarded, or de-energized.

INSPECT THE AREA BEFORE
DIGGING THE TRENCH
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Federal standards for trenching and excavation are found
in the following sections of the Federal Register:
General Protection: 1926.650
Specific Excavation Requirements: 1926.651
Specific Trenching Requirements: 1926.652

The standards which apply to material discussed in the
manual will be cited where appropriate.

1) Protective equipment .650(e)

2) Angle of repose or shoring
Excavations: .651(g & c)
Trenches: .652(a & b)

3) Exit ladders .652(h)

Inspect the area before digging
trench: .651 (a)



In addition, note where such lines have been installed. The disturbed or filled-in
ground around them will be less stable than the rest of the area. So you must take
this into account when planning excavations.

You cannot improve the stability of soil surrounding the trench site. But you can dig
at an angle that will allow the soil to rest without moving or sliding back into the
excavation. We call this the "corect angle of repose."

DIG A SAFE TRENCH: USE
THE CORRECT ANGLE OF
REPOSE.

Usually, the soil engineer decides on the correct angle of repose before you come
onto the site. But if not, you must consider a number of factors before digging:

1) The soil's texture and stability
As illustrated below, solid rock shale, cemented sand, and gravel can be dug at a
very steep angle (90 degrees). Loose sand, on the other hand, must be dug at a very
shallow angle (approximately 26 degrees).

APPROXIMATE ANGLE OF REPOSE
For sloping of sides of excavations

Note: Clays, Silts, Loams or
Non-Homogenous Soils
Require Shoring and Bracing
The Presence of Ground
Water Requires Special
Treatment

Original Ground Line
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Digging a trench or excavation at the correct "angle of repose" is
one way to guard against cave-in. But the "angle" must be based
on the type of soil.

2) Nearbyvibration and heavyequipmentorstnrctures, thetrenchlsdepth,
and possible changes in the soil due to water (from water tabk sepage or
rain)
All of these factors could affect the soil's stability, and thus contribute to cave-in.
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Shoring is a temporary support or barrier,system to keep soil out of the trench or
excavation. Shoring is always installed from the top down, and taken out from the
bottom up. It must be built high enough above the trench edge to prevent materials
from sliding into the trench from the bank. And it must be tight enough not to pull
apart.

UPRIGHT

STRINGERS

SHEET PILINGS

BRACES

,- ,I *'

This shoring system is adequate to prevent cave-in. Notice that it
contains all the essential parts of a good system-braces, string-
ers, sheeting piled close together, uprights, and cleats.

The basic parts of the shoring system are:

1) Braces
These are struts which hold the whole framework together and prevent separation

SHORE A TRENCH
CORRECTLY.

What are the basic parts
of a good shoring system?
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Installing, removing shoring .652(1)



Trench shields .652(k) USEA MOVEALE TRENCH
SHIELD

What Is a safe trnch
shield?

2) Stringers or walers
These are horizontal wood pieces connected to uprights.

3) Sheeting or sheet pillings
A solid shield placed against the face of an excavation to resist pressure from the
sides.

4) Uprights
These are vertical supports directly touching the trench's outside walls.

Sometimes shoring is either not possible or not practical. For example, in very
unstable ground, or on very short jobs. In these cases you could use a moWeable
trench shield instead. Although the shield doesn't prevent cave-ins (unlike good
shoring), it does at least protect workers inside it.

To be safe, moveable trench shields should:

1) Be made of welded and bolted steel plates

2) Brace andsurt th ch walls rom the swface to the trench bottan

3) Move along the trnch as the work progresses
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REMEM : SUCH SHIELDS SHOULD ONLY BE USEDWHEN REGULAR SHORING
IS IMPOSSIBLE OR IMPRACTICAL. AND WORKEItS ARE SAFE ONLY SO LONG
AS THEY STAY WITHIN THE SHIELD STRUCTURE.

Moveable shields have one advantage over shoring, however. They allow the trench
to be backfilled almost immediately, thus preventing accidents that might occur
around an open trench.

Cave-in is a major cause of trench and excavation accidents. The best precautions
against cave-in are measures already discussed: lnpect excavation and trench
sites before you start to dig; then inspect them regularly to make sure they are still
safe, especially after a rain storm or ifwater seepage is a problem; always dig at the
correct "angle or repose" or shore trnch propely; and use correct shoring
techniques (if water is a problem, extra uprights will be necessary).

How do you prevent
cave-ins?

In addition, the chances of cave-in can be increased by: equipment vibration;
heavy material or equipment located too close to the trench edge; water; and
unstable soil conditions. To guard against these problems:

1) Avoid putting a strain on trnch or excavation walls
Keep equipment away from trench or excavation bank, and position spoil pile and
equipment at least 2 feet from bank edge. And move heavy rocks or boulders far
away from the excavation or trench.

2) Keep water away rom excavation and trnch banks
Build diversion ditches or dikes or install a pump to remove any water build-up
inside trench.

AVOID STRAIN ON WALLS

KEEP WATER AWAY FROM
BANKS

REMEMBIER: MOST INJURIES, WHICH ARE OFTEN FATAL, RESULTING FROM
EXCAVATION ACCIDENTS CAN BE PREVENTED

Marry hazards of small trenches, for example, working in cramped spaces, and the
inability to escape a soil slide may not be present in larger excavations.

However, to make sure a large excavation is safe, follow similar safety measures:

1) Find and note any utility lines on the plans

2) Dig at the cormct angle of repose

Are the hazards the
same In large
excavations?

FOUOW SMLIAR SAFElY
RULES.

3) Use proper bracing and shoring techniques

4) Wear hard hats and other 9pt clothing and equipment

5) Set exit Idders every 25 feet for easy, safe, and qucic exit (see section on
Ladders for requirements).
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Inspections .651 (d)

1) Materials 2 feet from edge .651(i)(1)

2) Drainage .651(p)



Tools and Heavy Equipment

Many types of portable tools and heavy equipment are
covered by OSHA regulations, including:
Hand tools, electric tools, air-powered (pneumatic) tools,
powder actuated tools, hydraulic tools, gasoline-powered
tools, cranes, excavation equipment, hoists.

Note to instructor: The questions accompanying the
instructors' materials are to help you expand discussion to
include tools and equipment specifically used by your
trade, their hazards, and possible safe work practices. So
rather than cover all possible portable tools and heavy
equipment, this section discusses some most commonly
used in construction, focussing on how to use them safely
and prevent injury. Wherever possible, you should
illustrate basic ideas with examples from your own trade.

What are some common hazards associated with portable
tools? How can you use these tools safely and prevent
injury? The main thing to stress here is that tools should
be inspected regularly to make sure they are in good
condition, properly guarded and grounded (if electric),
and appropriate for the job. Using a chisel instead of a
screw driver, for example, could lead to a slip and possible
injury.

In discussion, you might ask apprentices: are tools
inspected regularly on the job? What happens if a
defective tool is found, and what should you do if you
find a defective tool? Remind apprentices that the
employer is responsible for making sure that tools are in
good condition and appropriate, and that all necessary
tools are available.

1) Hand-held tools
See Parts 1926.951(f)(2) and 1926.300-1926.305 of the
Federal "Construction Safety and Health Regulations"
(published in the Federal Register) for regulations
concerning the use of hand tools and guards. Also see
Part 1926.401 (a) (2) for regulations concerning
grounding.

Are shoring
techniques the same
for larger
excavations?

Sometimes larger excavations require dierent techniques. For example, the cut
may be too deep for ordinary bracing to support the walls. In such cases, use steel
sheet piling. And if the sheet top is overloaded, tie back piling to a "deadman."
Sometimes, also, the excavation is deep and narrow enough so you can cross the
bracing from one side to the other. Then use cross-lot bracing.

EQUIPMENT AND TOOLS

Most building trades workers use portable tools at some time, and many kinds of
heavy equipment will be found on a construction site at all times.

Portable tools

How do you prevent
accidents?

Hand-held tools

HOW DO YOU USE THESE
TOOLS SAFELY?

Sharp-edged tools

For the most part these are smaller tools that are easily carried and used by hand. For
hand tools, the worst hazards may be serious cuts. For electric, pneumatic, gaso-
line, hydraulic-powered and powder-actuated tools, hazards range from cuts to
noise, explosion, amputation of a limb, and electrocution.

Accidents due to these tools are a common complaint among building trades
workers. Some causes include: using damaged tools; not using the correct tool for
the job; not using a properly guarded or grounded tool; or using a tool in an unsafe
manner.

When using any tool, whether a hand-held or power tool, inspect it to make sure it's
not damaged and is appropriate for the job. In addition, always store unused tools
properly.

REMEMBER: THE EMPLOYER IS RESPONSIBLE FORMAKING SURETOOLS USED
ON THE JOB SITE ARE IN GOOD CONDITION AND THAT ALL TOOLS NECES-
SARY FOR THE JOB ARE AVAIAMBLE ON THE SITE.

This is true even for trades that supply their own tools.

Hand-held tools may be sharp-edged tools such as knives, axes, wire cutters,
shears, and saws; pounding tools such as hammers and mallets; chisels and
wrenches. Their main hazards are due to the sharp cutting or sawing edges and
from heads used for pounding.

To prevent accidents first inspect your hand tools to make sure they are in good
condition. Then observe some basic rules for safe use: make sure your footing is
secure, especiallywhen using axes; cut and pound materials on firm work surfaces;
cut away from the bodywhen using knives; properly store unused tools and those
with which you've finished-for example, keep knives in pouches and axe heads
covered.

You can avoid accidents from blades or saw edges: always keep blades sharp and
make sure they are smooth and not chipped. Also the blade or other cutting edge
should be firmly attached to its handle, and the handle itself in good condition and
not cracked, loose, or splintered.
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The main hazards from pounding or driving tools are flying heads, and crushing
injuries. To prevent flying heads: keep hammers and mallet heads in good condition
and securely fastened to handles. Eliminate crushing injuries by keeping your eyes
on the work and using holding tongs where necessary (for example, when using a
sledge hammer to pound drivers).

Chisels can be hazardous for those who use them as well as others working nearby.
The main danger is from airbome metal chips produced by hammeringwom down
or "mushrooming" chisel heads. These flying chips can severely damage the eyes.
So protect yourself: keep chisel heads ground off, or replace the chisel before it
"mushrooms."

Use the basic precautions outlined above to prevent accidents when using other
hand tools.

Hamnmn and mallets

Chisels

Other hand-held tools

REMEMBER: INJURY CAN BE AVOIDED: NEVER USE DAMAGED TOOLS; USE
THE RIGHT TOOL FOR THE JOB; ALWAYS USE SAFE WOtK PRACTICES.

Most injuries to workers using electric tools are due to coming into contact with
unguarded moving parts or due to contact with "hot" tools.

Guards may be your only protection from the sharp, moving blades and edges of
such tools. So, except to service the tool, never flip back or rmnovw its guards,
and nevr use an u urded tool. If the tool doesn't have a guard, ask your
employer to replace the guard or supply a properly guarded tool.

Electric tools

SHOULD ELECTRIC TOOLS
BE EQUIPPED WITH
GUARDS?

Some electric tools should have specific types of guards. For example, portable
circular saws should be guarded above and below the base plate and shoe. The
lower guard should retract while the blade is in use and move back over the blade
as the saw is removed from the work. Additional requirements for specific guards
of other hand tools can be found in both the federal and state laws.

Building trades workers using electric tools also face the possibility of bums or
falls due to electric shock or electrocution.

To protect yourself from this danger, use only pr grude or double-
irsulated tools.

DOES ELECTRICITY CREATE
SPECIAL HAARDS?

How do you prevent

electrocution?

In a properly grounded tool, the current resulting from a short or other fault in the
tool's electrical system is carried away from the operator by the ground. Other-
wise it may pass through the operator's body, causing electric shock and possibly
bums or falls.

There are two acceptable methods to ground tools: GROUNDING

1) Enclose ekectricity-conducting wires in a cabk or cord that ends in an
approved three-prong grunding contact
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Why should you keep tools sharp? What problems might
result from dull blades?

How can you make sure hammers and mallets are safe?

What is the main danger associated with chisels? How do
you make them safe?

You might discuss other hand-powered tools used by your
trade in the same manner as the manual has discussed
sharp-edged tools, hammers, and chisels. What are the
main hazards? How do you prevent the possibility of
injury when using such tools?

2) Electric hand tools
A number of electric tools have specialized guards to
prevent cuts, and pinching. Do any of the tools used by
your trade have such guards? Do any require them (in
yours and/or the apprentices' opinion), or could more
protective guards be provided? If so, where? Discuss.

Can these tools be oiled without removing the guards?

How should you guard against electrocution while using
the common electric tools of your trade?

Can you think of other acceptable methods to ground
equipment and tools, particularly on a temporary site?



Does your trade have established safe practices for
working with and on electric tools? Discuss the present
rules and how they might be improved. (If your trade does
not have any such established rules, discuss the kinds of
rules that should be set up.)

What are the general rules for preventing electrocution?

2) Enclose electricity-conducting wires in a metal case with a special
grounding attachment

GROUND-FAULT CURRENT
INTERRUPTERS

DOUBLE-INSULATION
TOOLS

Employers are required to provide approved ground-fault current inteupters
(GFCI) for all 120-volt, single phase, 15 and 20-ampere receptacle outlets on
construction sites which are not part of the permanent wiring of the building or
structure. A/GFCI is actually a fast-acting circuit breakerwhich can shut off electrcity
in a fraction of a second. This protection is required in addition to other OSHA
requirements for grounding.

You can also use double-insulated tools which don't need to be grounded. To
identify such tools, look for a special label saying the tool is double-insulated or a

special symbol of a square within a square, shown here. ([I ).
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To use electric tools safely, follow these rules:

1) Always inspect a tool before you us it
Make sure it's properly guarded. That is, all exposed gears, cutting edges, and pinch
points must be covered. Also make sure the tool is either properly grounded or
double-insulated. And make sure tools and plugs are in good condition and that
wires aren't frayed.

2) Follow safe work practices whe you use electric tools
For example, always start and stop saws outside the material being cut, and move
them away from the body. Also push sanders away from the body, and keep a
Class-A fire extinguisher nearby.

3) Never use electric toolswhen yourhands arewet or aroundwater-water
Is a good condctor of electricity
If you have to work on a wet surface, wear rubber gloves and shoes or boots with
nonconducting soles. Keep electric lines out of traffic areas and away from corro-
sive chemicals and hot surfaces.

4) And, when repairing a tool or changing parts, always unplug the tool
This helps prevent accidental startup and possible electric shock. Before you begin
to work, be sure to return the guard to its protective position.

HOW DO YOU USE
ELECTRIC TOOLS SAFELY?

Inspect tools

Use tools away from the
body

Don't use tools around
water

Unplug tools while
repairing them

REMEMBER: YOU DONIT NEED TO RISK ELECTROCUTION OR INJURY WHEN
USING ELECTRIC TOOLS. FOLLOW SAFEWORK PRACTICES: AVOID WORICNG
ON WET SURFACES, MAKE SURE TOOLS ARE PROPERLY UARDED, IN GOOD
CONDITION, AND EITHER GROUNDED OR DOUBLE INSULATED.

Building trades workers often use compressed air to power staplers, paint spray-
ers, and insulation spray guns. The chief hazard with these tools is injury from a
whipping air hose, or being struck by a nail or staple.

You can prevent accidents and injury by securing couplings between air hoses and
tools. Either chain hoses together, insert a safety wire between coupling holes, or
connect hoses with an automatic locking connector. To make sure air supply shuts
off if the line breaks, equip the manifold with a safety device. And make sure the
compressor is not too powerful for the specific tool.

Mir-powered
(pneumatic) tools

HOW DO YOU USE THESE
TOOLS SAFELY?

REMEMBER: INSPECT A TOOL BEFORE YOU USE IT, AND ONLY USE TOOLS
WITH SECURE COUPUNGSANDANAUTOMATIC CHECKVALVE ON THEMANI-
FOLD.

Then, make sure you have a good grip on the tool, and that your work surface is
steady.

Compressed-air abrasive blasting equipment requires extra precautions. To
prevent harm: inspect tools, machines, and hoses before using them; repair or

replace all defective parts; and make sure nozzle is firmly attached to the hose and

DOES BLASTING
EQUIPMENT CREATE
SPECIAL HAZARDS?
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3) Pneumatic Tools
See Part 1926.951(f0(4) and 1926.302(b) in the
"Construction Safety and Health Regulations" (published
in the Federal Register) for special regulations governing
the use of pneumatic tools.

What kinds of pneumatic tools does your trade use?

What methods does your trade use to secure air hoses?

Can the pneumatic tools used by your trade be started
automatically?

Respirators
Blasting equipment requires other special precautions to
protect the operator and others walking or working



nearby. When the nozzle and blast are not physically
separated from the operator, operators should wear special
abrasive blasting respirators. These can be dust-filter
respirators when operations are outside and if blasting
material is nonsilica, for example steel shot. Otherwise
the respirator must be an air-supplied type.

See Part 1926.103 in the "Construction Safety and
Health Regulations" (published in the Federal Register)
for general respiratory protection requirements, and Parts
1926.650(g) for protection around excavations and
1926.800(c) for protection around tunnels and shafts.

(Also see section 3:1-IDENTIFYING AND
CONTROLLING ACTUAL HEALTH HAZARDS IN
YOUR WORKPLACE for a discussion of respirators.)

Operators should also wear heavy leather or canvas
gloves, and long-sleeved and trousered protective
clothing.

The employer is responsible for providing respirators as
well as personal protective gloves and clothing.

4) Powder-Actuated Hand Tools (also calld powder-
operated hand tools)
If your trade uses powder-actuated tools, discuss with the
apprentices applicable state regulations and state
procedures for testing and licensing operators.

See Part 1926.302 in the "Construction Safety and
Health Regulations" (published in the Federal Register)
for regulations concerning powder-operated hand tools.

What powder-actuated tools are used by your trade?
Discuss appropriate safety precautions.

Other materials into which fasteners should not be driven
are: cast-iron; surface-hardened steel; and face brick.

How can you prevent injury to yourself and others
working nearby when using powder-actuated tools?

equipment with a "deadman's valve" to automatically shut off the blast ifyou drop
the blasting nozzle.

In addition, the machine operator and blaster should use special signals to com-
municate with each other.

Powder-actuated
tools

HOW DO YOU USE THESE
TOOLS SAFELY?

The tool

The work surface

Safe work practices

WHAT IF TOOL MISFIRES?

Powder-actuated tools (also called powder-activated) shoot out fasteners at
high speeds due to the fiing of a cartridge. And like firearms, these tools can fire
accidentally. They should therefore be used with the same care as guns and other
firearms.

Because of thedan associated with powder-actuated tools, most states regu-
late their use. In many states, operators have to be specially trained, tested, and
licensed before using such a tool, and some states set age limits.

To use these tools safely:

1) Always inpct the tool before you use It
Make sure it is in good condition; has a guard to prevent richochet, has been tested
according to manufacturer recommendations, and is provided with properly sized
cartridges for the particular job.

2) Inspect the work surface and mantals you are fastening
Make sure that easily penetrated materials are backed so fasteners won't pass
through completely and possibly injure a worker behind the material or under-
neath, materials are not easily shatterable such as glazed tile or glass block, area is
free of flammable materials and is considered a "nonexplosive" atmosphere.

3) Check the mawfacturer's directions for safe operation of the tool
Do this afteryou've made sure the tool and work area are safe, and that others in the
area are protected against possible richochet. And only use such a tool if you're
specially trained and licensed.

To pVent the possibility of misfire or other accidents, never load the tool
until ready to use; make sure the bore is clear before loading; make sure other
workers are outside the line of fire; and never point a power-actuated tool at
another person, even if it is unloaded.

While using the tool, keep your head and body behind it and wear goggles to
protect your eyes from flying particles. Leaning on the tool will help keep it at a
straight angle to the surface and help the shield do its job.

If for some reason the tool misfires, follow the manufacturer's directions for
unloading the cartridge. Then dispose of the cartridge properly, usually in a pail of
water.

REMEMBER: POWDER-ACTUATED TOOLS ARE DANGEROUS. SO MAKE SURE
YOU ARE PROPERLY TRAINED, AND BEFORE WORK, ALWAYS CHECK THE
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TOOL, AND THEWORK AREA, TO PROTECT NOT ONLYYOURSELF BUT FELLOW
WORKERS.

These are tools powered by special fluids under high pressure (similar to the
principle of pneumatic or compressed-air tools).

Hydraulic tools

Certain hydraulic tools, for example booms, are increasingly used in construction
because they provide a lot of power from a fairly small energy source. The main
hazards to watch out for are: fire from ruptured hoses; falling or slipping on leaking
fluid; or oil, which is under high pressure, penetrating the skin.

To protect yourelfwhen using hydraulic tools: carefully inspect all hoses and
fittings beforeyou use them; use only fire-resistant hydraulic fuels; and immediately
clean up all leaks.

Although gasoline-powd tools are not extensively used on construction sites,
chain saws are probably the most common.

Gasoline-Powered
Tools

The dangers of these tools are very similar to those of electric tools. Cutting surfaces
and chains can cause cuts and other injury if tools aren't used correctly or properly
guarded. In addition, the fuel is flammable, so refueling while a tool is hot or near an
ignition source such as a cigarette could cause fire or explosion.

To protect yourself when using gasoline-powered tools: make sure you are

properly trained in how to use and refuel the tool; inspect tools for defects before
you use them; always use safe work practices; and never refuel while the tool is hot.

Many types of heavy equipment are used on construction sites, including back-
hoes, dozers, cats, front-end loaders, cranes, material and personnel hoists, and
trucks used to transport both workers and materials.

Heavy equipment

Certain equipment such as cranes, excavation equipment, and hoists require
special safety precautions. In addition, since many pieces of equipment are in
the same area, some sort of traffic control plan is necessary for their safe opera-
tion.

Oftentimes we only think of guads as protecting machine operators against moving
parts such as saw blades or grinding wheels. But heavy equipment should also be
provided with special structures to protect against accidental startup, rollover, and
falling objects.

There are a number of ways to guard against accidental start-up. Cover control
levers so operator can't accidentally bump against levers and start up equipment;
replace off/on switches with keyed ignitions; place a padlock through the hole in
the starter-engaging rods; or equip ignition with locking devices to protect workers
servicing equipment from accidental start-up.

HOW DO YOU PREVENT
ACCIDENTAL START-UP?
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Hydraulic fluids must be approved as fire-resistant under
Schedule 30 of the U.S Bureau of Mines, Dept. of
Interior, and must retain their operating characteristics at
the highest temperature to which they are exposed.

5) Hydraulic Tools:
See Parts 1926.951(f)(3) and 1926.302(d) in the
"Construction Safety and Health Regulations" (published
in the Federal Register) for regulations governing the use
of hyraulic tools.

Do apprentices use hydraulic tools on their jobs?

How can you prevent injury when using hydraulic tools?

6) Gasoline-Powered Tools
See Parts 1926.302(g) for regulations governing fueling of
fuel-powered tools.

While being serviced, refueled, or maintained,
fuel-powered tools must be turned off. And if such tools
are used in enclosed spaces, apprentices should also be
aware that gases such as carbon monoxide may build up in
the area. (See discussion of the effects of carbon
monoxide under B. Gases in Section 2:1-CHEMICAL
HAZARDS.)

7) Heavy Equipment
There are special sections in both federal and state-
OSHA regulations that deal with cranes, hoists, motor
vehicles, and mechanized equipment. Federal regulations
are found in the "Construction Safety and Health
Regulations" (published in the Federal Register).

Discuss with apprentices what kinds of heavy equipment
are used in your trade. What kinds of guards should this
equipment have?

What methods have you and apprentices noticed on the
equipment used by your trade to prevent accidental
startup during use and servicing?

Equipment that is loaded by cranes and power shovels, for
example, must have cab shields or canopies strong enough
and adequate to protect the operator against injury from
falling or shifting materials.



Federal regulations for cranes specifically state that
guardrails, handholds, and steps must be provided for easy
access to both the car and cab.

See Parts 1926.550, .952(c), and .955(b)(6)(1), of the
"Construction Safety and Health Regulations" (published
in the Federal Register).

The requirements for Rollover Protection Structures
cover most rubber-tired equipment such as scrapers, front-
end loaders, dozers, agricultural and industrial tractors,
crawler loaders, and motor graders. Any such equipment
maufactured after September 1972 must be equipped with
ROPS. Equipment manufactured earlier was to be
equipped with ROPS by certain deadlines depending on
the type of equipment and date of manufacture.

See Parts 1926.1000, .1001, and .1002 of the
"Construction Safety and Health Regulations" (published
in the Federal Register) for regulations governing ROPS.

Each ROPS is also supposed to be labeled with:
1) Manufacturer's address
2) ROPS model number
3) Make, model, or serial number of machine for which
structure was designed

Rated load capacities for cranes must be conspicuously
posted so the operator can see them while operating the
crane.

To insure equipment is safe to use, the employer should
pick a competent person to inspect all equipment prior to
each use. The employer is also responsible for correcting
deficiencies and repairing machine defects before the
equipment is used.

HOW DO YOU PREVENT
INJURY DUE TO
MOUNTING AND
DISMOUNTING?

HOW DO YOU PREVENT
INJURY DUE TO ROLLOVER
OR FALUNG OBJECTS?

Are there special
regulations for excavation
equipment?

TRAFFIC CONTROL PLANS

REQUIREMENTS FOR
SPECIAL TYES OF
EQUIPMENT

Crane

HOW DO YOU PREVENT
BOOM COLLAPSE?

Falls and slips due to mounting or dismounting heavy equipment are also
frequent complaints of building trades workers. To protect yourself, make sure your
equipment has a safe route designed for mounting and dismounting, for example,
with steps or short ladders. Regularly inspect these steps or ladders for broken
welds or other damage. Keep them in good repair, clean, unslippery, and clear of
material and other debris.

In addition, many types of equipment should have special kinds of guards to
prevent rollower or injury to the operator or others nearby from falling or flying
objects or parts.

For example, hydraulic booms should have a coveroverthe safetyvalve controlling
the hydraulic cylinder. This guard will prevent the valve's being knocked off and the
boom falling on the operatoror others working nearby. And anyequipment used in
areas where falling or flying objects are a danger must be equipped with overhead
protection, for example, a canopy or cab shield.

Excavation equipment often operates on steep banks of dirt and rock, risking
rollover. Federal (and state) regulatins now require that equipment such as
dozers, loaders, and tractors be equipped with roliover protective struc-
tures (ROPS). According to these regulations, all newequipment must come from
the manufacturer complete with such protection, while older pieces of equipment
are to be modified. (See Federal and State regulations for timetables.)

REMEMBER: NEVER WORK UNPROTECTED IF ROLLOVER OR FALING OBJECTS
ARE DANGERS. YOUR EWLOYER IS REQUIRED BYLAWTO PROVIDE DOZEIS,
LOADERS, TRACTORS, AND OTHER EXCAVATION EQUIPMENT COMPLETE
WITH ROLLOVER PROTECTON AS WELL AS CAB SHIELD OR CANOPIES IF
NECESSARY.

There should be a traffic control plan, especially on excavation sites where many
vehicles may be on the site at once, all moving in different directions and often on
uneven ground. Under such conditions, such vehicles may easily collide with each
other orwith workers. To prevent such accidents, make sure traffic control pattems
are set up between equipment operators, are well understood by everyone on the
site, and are followed.

In addition, particular types of equipment such as cranes may require special
precautions.

A number of accidents frequently occur whenever cranes are used, for example
boom collapse, overtuming, load spillage, and slips and falls. In addition, electro-
cution, although a less frequent accident than these others, is always a possibility if
you are working around power lines, and is the most frequent cause of fatal crane
injury.

Boom collapse is a danger that can result from overloading a crane, or structural
failure. To guard against collapse, never exceed the posted load limit and frequently
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inspect the boom for bent or broken parts. Ask to have defective crans
removed immediately.

OCertuming usually occurs because the crane is unstable, or the operator upsets
the crane balance by overreaching. To eliminate this possibility, position crane on a
level area with stabilizers or outriggers. And wheneveryou lower the stabilizers, be
sure to wam others nearby with the audible waming device.

HOW DO YOU PREVENT
OVERTURNING?

To further guard against overturning, only operate crane if you are well trained. And
be sure to position load with the help of hand signals from a worker outside the
cab.

Although eetcution is always a hazard to the crane operator working around
power lines, it can be prevented. Placing a red flag on top of a boom will often help
you better judge distances between the boom and power lines.

HOW DO YOU PREVENT
ELECTROCUTION?

In addition, Federal and state regulations have the following specific requirements
for working around power lines:

1) Electrical distribution and power lines must be kept de-energized and
visibly ded at the point of work, or

2) Insulating brrier must be erected to prevent physical contact with
power lines, or

3) If line are neither dergized nor Insulated, then there must be at
least 10 feet at all time between any pat of the crane and the power line

REMEMBER: ANY CONTACT WITH ENERGIZED POWE UNES OR EQUIPMENT
COULD RESULT IN SEVERE BURNS OR ELECTROCUTION. SO MAKE SURE
POWER UNESARE DE-ENERGIZEDANDGROUNDED OR INSUlATED, OR KEEP
EQUIPMENT AT LEAST 10 FEET AWAY.

Hoists are used on construction sites to move materials, equipment, and workers.
There are Federal and state regulations goveming their construction and use. These
regulations have different requirements for material hoists and personnel hoists.

Because these requirements differ, never use a materials hoist to carry workers.
Always post a "NO RIDERS" sign on such a hoist.

Federal regulations require that all hoists be Incted regularty (every 3 months
for personnel hoists). Inspections should include lines, engine, brakes, and safety
devices for emergency stops. In addition, other general requirements for both
types of hoists include: load capacity posted; doors or gates (also bars for material
hoists at the entrance to the hoists); and overhead protective covering.

Personnel hoists should have in addition: cars permanently enclosed on all sides

Hoists

INSPECT ALL HOISTS
REGULARLY

PERSONNEL HOISTS
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When lines are rated at more than 50kV. the clearance
must be 10 feet PLUS 0.4 inch for each kV over 50.

If insuring clearance of equipment is difficult for the
operator, someone must be specially assigned to observe
clearance and warn the operator and others nearby if
equipment moves too close to a power line.

See Part 1926.552(b) of the "Construction Safety and
Health Regulations" for regulations governing materials
hoists, and Part 1926.552(c) for personnel hoists. Other
regulations are in: 1926.553 (Base-mounted Drum);
1926.554 (Overhead hoists); and 1926.451 (o) (Tunnels
and Shafts).

Regulations for construction, maintenance, and use of
hoists cover such items as hoisting ropes, inspections,
construction of hoist towers, etc.



and top, except for the doorway which should be provided with car doors or
gates; electrical safety contact on door to keep hoist from moving while door is
open; and a provision for inspections records to be maintained and kept on the
job.
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Section 3:1
IDENTIFYING AND
CONTROWNG ACTUAL HEALTH
HAZARDS IN YOUR WORKPLACE

1. Identiyn hard

A How do you know if you're being exposed to
a toxic material?
1. Ask yourself about your work area
2. Ask yourself about any health effects

a. Have you noticed any syrnptoms possibly
related to a job exposure?

3. Check labels
a. One example - a poor label
b. What would a good label look like?

B. Now that you've identified hazards, what do
you do next?

11. Measng (monitoring) haz
A How do you monitor for chemical hazards?

1. Direct-reading instruments
a. How do pump and detector tube

set-ups work?
2. Samples that require laboratory analysis

B. Now that you've measured exposures, what do
you do next?

Ill. Conlling chmical hards
A Source controls

1. Local exhaust ventilation
2. Process changes
3. Substitution of "safer" materials

B. Path controls
C. At-the-worker controls

1. Respirators
a. Are there problems with wearing

respirators?
b. But if you must wear a respirator, make

sure it is approved and it fits
c. What kinds of respirators could you use?

(1) Air-purifying respirators
(a) How do you choose a cartridge

or cannister
(2) Air-supplied respirators
(3) Self-contained breathing apparatus

D. Special controls - "complete" standards
1. Asbestos

E. What if standards don't include specific
controls?
1. Polyurethane foam
2. Solvents

F. What else can you do to protect yourself?
1. Keep records
2. Know the materials
3. Knawyour rights



lesson Title: Identifying and Controlling Actual
Health Hazards in Your Workplace

Goals: Each apprentice should know:

* the components of an ideal or adequate label (i.e.
material's use, ingredients, possible hazards,
emergency first aid measures)

* two main categories of sampling instruments and
one example of each

* the three points to control exposures to health
hazards and an example of each

* the three types of respirators
* two work practices for reducing or eliminating

exposure to:
(a) asbestos
(b) polyurethane foam
(c) solvents
where applicable to the trade

Scope of Lesson: This lesson will present
apprentices with different methods of identifying
actual hazards in their workplace. It will further
introduce them to some basic monitoring equipment
and methods to control hazards through changes in
equipment or process, use of personal protective
equipment, and observance of safe work practices.

Training Materials: Manual, instructors' guide

Metchds: Go through manual material. Use
instructors' guide and suggested questions to expand
on the material. Focus particularly on hazards that
affect the apprentices and ways that they might be
eliminated. Also refer to Sections 2:1-CHEMICAL
HAZARDS and 2:11-PHYSICAL HAZARDS. Also see
Appendices A-HAZARDS OF WELDING AND
SOLDERING and B-"DEAR DOCTOR," Parts A and B.



IDENTIFYING AND CONTROLING
ACTUAL HEALTH HAZARDS IN YOUR

WORKPLACE

Section 3I1

IDENTIFYING HAZARDS

To begin answering this question, look around yourjob site while keeping in mind
possible hazards (See Sections 1:1-HAZARDS OF INDIVIDUAL TRADES, 1:11-
HAZARDS OF SPECIAL OPERATIONS, and 2:1-CHEMICAL HAZARDS for ideas.)

Then ask yourself such questions as:

1 ) Can I see a lot ofdust around insulation mixing and spraying operations,
while cutting Inrulation or pipe, or during demolition or eimodl opera-
tions?
If so, remember there are probably a lot of smaller, that is "respirable" or breath-
able particles thatyou can't see. And these are the ones that do the most damage if
they reach your lungs.

How do you know if
you're being
exposed to a toxic
material?

ASK YOURSELFABUT
YOUR WORK AREA

2) Can I see smoke and fumes around welding or soldering operations?
These are hazardous metal fumes.

3) Are painting, degreasing, or other operations lnvoMng sovents going
on In the same area as welding?
If so, highly toxic gases such as phogene might be produced as a by-product.

4) Are compressors or genrator used In clsed spaces? Is material-
moving equipment used In my work arma, and Is It serviced egularly?
Any fuel-buming engine will give off some carbon monoxide, but a well-tuned
engine produces less. Remember, you can't smell or see carbon monoxide. So
ventilation must be good whenever this type of equipment is used.

5) Do I notice strong sovent odo while painting, gluing, lacquering, or

cleaning mels? Do I use solents to clean materials from my skin? Do I use
sovents or adheses as part of my Job?
Most adhesives and paints contain some solvents. Also, solvents are used to clean
up and thin these materials. Some solvents wam of their presence by giving off
distinctive odors. But if you can smell some solvents such as benzene, your expo-
sure is already too high. And some chemicals wear out your sense of smell so they
no longer wam of their presence after awhile.
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This section is designed to help apprentices move from an
understanding of potential hazards on their jobsite to
recognition and identification of actual hazards.

These questions (1-5) are samples of ones that an
apprentice might ask about his or her workplace. They
should serve as examples for developing other questions.
For example: What fluxes are commonly used in soldering
operations? Do they produce visible fumes?



Many solvents at levels lower than the standard can still affect your coordination
and reflexes, creating a real safety hazard.

ASK YOURSELF ABOUT
ANY HEALTH EFFECTS

Sometimes your body will give you a clue that something in your workplace is
harmful. The way it reacts may be telling you that you are being exposed to too
much of one or several hazardous substances.

REMEMBER: SEVERAL SUBSTANCES IN THEWORKPLACE MAYACT TOGETHER,
ANDTHE EFFECTS OF THESECOMBINATIONS HAVENOT BEENWELL STUDIED.

This means that several materials in combination maybe more dangerous than ifyou
were exposed to them separately.

Halve you noticed any
symptoms possibly
reated to a job
exposure?

Pay particular attention to sylmptoms that you feel at work but not at home, and to
symptoms experienced byotherworkers in the same or similar operations. To track
down health hazards, keep a notebook or "log" of symptoms, when you exper-
ience them, and possible causes. As some of the symptoms getworse, you will feel
them at home also.

The following table lists a number of health symptoms and their known causes in
construction work.

HEALTH SYMPTOMS AND JOB-RELATED CAUSES

ORAN OR SYSTEM
AFFECTED

SYMPTOMS CCON CAUSES

REDNESS, DRYING,
ITCHING

METAL DUSTS OR FUMES,
SOLVENTS, ADHESIVES,
RESINS, FIBERGLASS AND
FIBROUS INSULATIKN.
FORM RELEASE OILS,
ARSENIC, CEMENT DUST,
PAINTS

U.V. AND I.R. RADIATION,
ACIDS

RINGING, TEMPORARY
DEAFNESS

REDNESS, TEARING,
PAJN

SNEEZING, COUGHING,
SORE THROAT

EXCESSIVE NOISE,
INFECTION OF THE
MIDDLE EAR

SMOKE, AMMONIA, ACID
MISTS, CEMENT DUST, U.V.
AND I.R. RADIATION,
SOLVENTS

AMMONIA, OZONE,
DUSTS, COPPER DUST OR
FUMES, SOLVENTS

SKIN

BURNING

EARS

EYES

NOSE
THROAT
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ORGAN ON SYSTEM
AFCTED

LUNGS

NERVOUS SYSTEM

SYMPTOMS

WHEEZING, SHORTNESS
OF BREATH

DIZZINESS, HEADACHE,
TIREDNESS, DRUNKENNESS

COMMON CAUSES

OZONE, TDI,
FORMALDEHYDE, SILICA
AND ASBESTOS (CHRONIC
EXPOSURE), FIBERGLASS,
METAL (COPPER, ZINC)
FUMES

SOLVENTS, CARBON
MONOXJDE, ASPHYXIANT
GASES (ACETYLENE,
CARBON DIOXIDE),
PHOSPHINE

Sometimes you can find out whetheryou're being exposed to a hazardous material
by checking the labels on solvents, paints, adhesives, insulation or other materials
you use. Look for a list of ingredients, handling precautions, and first aid
measures.

Unfortunately, few materials used on thejob list specific contents on their labels. In
many cases, a material won't even have a label. But if it does, you may find that the
only indication that the material is harmful is the caution not to drink it or splash it in
your eyes.

An example of a common label is one for vinyl cushion adhesive. Although it does
include the material's use, the only precaution listed is to use very little of the
solvent (1,1,1 -trichloroethane)when cleaning off smears because the "solvent may
harm the floorcovering." What about exposed workers?

An ideal label should list the material's use, its ingredients, possible hazards (both
skin and inhalation), and emergency first aid measures.

For example, labels for a two-part urethane foam system are illustrated below:

CHECK LABELS

One example poor
label

What would a good label
look like?
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LABEL A
CONTAINS ISOCYANATES (TDI, MDI, PAPI)
MUST BE MIXED WITH SECOND COMPOUND BEFORE USE;

SEE INSTRUCTIONS
WARNING: HARMFUL VAPORS, FIRE HAZARD
AVOID ALL POSSIBLE CONTACT WITH ISOCYANATE

LIQUIDS AND VAPORS, INCLUDING INHALATION
IN CASE OF SKIN OR EYE CONTACT, FLUSH WITH WATER
IMMEDIATELY REMOVE EXPOSED PERSON FROM AREA,

AND GET MEDICAL HELP



Now that you've
identified hazards,
what do you do
next?

Now you've looked around your workplace, read any available labels, and identi-
fied any symptoms that may be job-related, what do you do next? In most
cases the above process will allow you to narrow the possibilities down. And you

can always request information from your employer. Next you will want to measure
exact exposures to these materials.

MEASURING (MONITORING) AZARDS

How do you monitor
for dhmical hazards?

To find out the exact exposure levels, the air level of the specific substance(s) must
be measured. We call this process monitoring.

Monitoring the workplace is important for both employees and employers: em-

ployees because they may be exposed to dangerous materials; employers be-
cause, under the OSHAct, they are responsible for controlling workers' exposures.

Thus, it is the employer's reponsibility to monitor the workplace air.

Quite a few instruments are available to monitor the air. Generally these should be
used by trained persons such as industrial hygienists. An industrial hygienist is a

person trained to: measure exposures to chemical hazards and harmful physical
agents; evaluate the seriousness of the exposure; and recommend and often design
control measures. But employees can leam to use the instruments, and even do
initial sampling (measuring) to discover if there are any problems.

REMEMIER: NO MATIER WHO DOES THE SAMPUNG, WORKERS HAVE THE
LEGAL RIGHT TO BE INFORMED OF THE RESULTS.

Air sampling instruments or set-ups can be direct-reading or require laboratory
analysis.

DIRECT-READING

INSTRUMENTS
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Dirct-reading instruments are particularly useful because they can give a read-
ing in a short time period, and can thus help pinpoint problem areas quickly. But

LABEL B
CATALYST FOR URETHANE FOAM SYSTEM
MUST BE MIXED WITH OTHER COMPOUND BEFORE USE;

SEE INSTRUCTIONS
WARNING: ALKALINE VAPORS: SEVERE SKIN AND

BREATHING HAZARD
CONTAINS ORGANIC AMINES WHICH CAN CAUSE SKIN

AND EYE IRRITATION
CAN BE ABSORBED THROUGH UNBROKEN SKIN
SEEK MEDICAL HELP IMMEDIATELY IN CASE OF

EXPOSURE



they generally are not as accurate as laboratory-analysis instruments.

Such pump and director tubes are made by a number of different manufacturers.
AJthough they look different, all use the same principles. But equivalent parts made
by different manufacturers are not interchangeable.

When air is drawn through a chemical-filled tube, the chemical's color changes in
proportion to the amount of a particular substance present in the air. These tubes
are available for more than 100 gases and vapors. Some have been certified by the
National Institute of Occupational Safety and Health (NIOSH), the research agency
under the OSHAct.

Other direct-reading instruments pull air directly through a sampling opening and
read out the hazardous material's concentration on a meter. Such devices may be
used to test carbon monoxide and explosive gas levels.

REMEMBER: DIRECT-EADING INSUMENTS ARE EASY TO USE, BUT STILL
REQUItE SOME TRAINING. ALWAYS BE SURE TO USE THE PROPER INSTRU-
MENT OR PART THAT'S DESIGNED FOR THE PARTICULAR SUBSTANCE YOU
WANT TO MEASR.

Thus, using a methane tube to measure carbon monoxide wouldn't do you any
good.

These are more elaborate sampling systems. They usually have a manual or electric-
ally-powered pump and sample collector. The collector may be a filter for dusts or
fumes, a special bottle (called an impinger), cylinder, or bag, ora tube filled with an
absorbing substance. This type of sampling is good for measuring average concen-
trations over the sampling period. Remember Federal and state permissible expo-
sure limits are for 8-hour average exposures.

Now do pump and
detectr tube set-ups
work?

SAMPLES THAT REQUIRE
LABORATORY ANALYSIS
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Now that you'e
measued exposwrs,
what do you do
rext?

The sample collected in thispump and filter set up can be analyzed
in a laboratory to give the average concentration for the sampling
period.

If the substance is regulated by an OSHA standard, you should compare the
measured levels with the allowed permissible exposure limit (PEL). Most PELs are in
the Federal Occupational Safety and Health Standards, Section 1910.93. (See
Section 3:11-WORKPLACE STANDARDS for an explanation of PELs.)

However, many substances are not yet regulated by OSHA. And some may still
cause health effects at levels within legal limits.

So what do you do? If exposure levels of a regulated substance are above the PEL,
then exposures will have to be controlkd. If the substance is not regulated, or if
levels are below the PEL but you still feel you've experienced health effects, there
are other alternatives.

For example, you and/or your employer can ask to have NIOSH study the situation
in your workplace by requesting a Health Hazard Evaluation. (To request such a
survey, see Sections 4:1-OCCUPATIONAL SAFETYAND HEALTH LEGISLATION and
4:11-DOCUMENTATION.) Or, if there's a state plan, the state enforcement agency
probably has a consulting service for employers. In such a case you could askyour
employer to seek their help.
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CONTROLUNG CHEMICAL HAADS

Once sampling shows that workers are being exposed to dangerous levels of
hazardous materials, these exposures must be reduced and controlled. This is also
the employer's responsibility.

The three points to control airbome hazards are at their source, in their path, and at
the worker.

Source controls are most effective because they actually remove the substance
from the workplace environment.

Types of source controls are:

1) Local exas ventilation
These systems remove materials from the workers' breathing zone (nose and mouth
levels). In construction sites such systems are often not possible, although at times
portable fans could be installed, especially to protect painters, floor coverers, and
others working inside in confined spaces.

2) roces c gs
For example, mix fibrous insulation in bags to keep dust down instead of dumping
dry materials into a hopper, then adding liquid.

3) Substituthn of "sfer" materials
For example, use pure toluene instead of benzene, or the relatively harmless
acetone for more dangerous solvents. However, even these "safer" substitutes are
not entirely safe and may still cause health effects.

AJthough path controls don't eliminate the harmful substance itself, they can help
reduce workers' exposures. One type of path control is to increase the distance
between workers and the exposure source. For example, keeping a gasoline-
powered generator outside the work area limits worker exposure to carbon mon-
oxide.

Controlling hazardous substances at the worker is the least effective control method.
However, in construction it may be the only possible protection.

Source controls

IOCA EXHAUST
VENlLATION

PROCESS CHANGES

SUBSTrU11ON OF
"SAFER" MATRALS

Path controls

At-the-worker
controls

Types of at-the-worker controls include personal protective equipment such as ear
plugs and respirators, job rotation, and frequent breaks.

Workers should be provided with respirators when other controls cannot be
used, are being planned or installed, or do not control exposures completely.
Respirators can also be used for back-up protection in emergencies.

RESPIRATORS

REMEMBER: RESPIRATORS MAY NOT PROVIDE WORKERS WITH ENOUGH
PROTECNON.
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Are there prblms with
wearing respirators?

There are a number of problems associated with wearing these personal protective
devices (see OSHA guidelines in Appendix C for respirator program require-
ments):

1) They may not give a good face seal

2) They may not be pr rly claned or maintained

3) They may be equipped with the wrong canister, cartridge, or filter, or
these may not have been changed when necessay

4) They may be improperly wor

5) Few respirators ar well gh tested to insure that theywork prperly
and ar safe

6) They can interfere with sight

7) They can be heavy and awkward, and Intrfere with work

8) They ar difficult to breathe through and can create real hazards for
people with lung or heart problem

9) They gve a false sense of security
The hazards still exist and if respirators do not provide adequate protection,
workers are still exposed.

But If you must wear a
respirator, make sure It Is
approved and It fits

What kinds of respirators
could you use?

AIR-PURIFYING
RESPIRATORS

If you must wear a respirator, at least make sure your employer provides one that is
approved by NIOSH and MESA or MSHA (Mine Safety and Health Administration).
Check the respirator box for their statement of approval, their seals, and a specific
approval number preceded by "TC." And make sure you get a good fit and face
seal. This may be particularly difficult for people wearing glasses or with beards
and other facial hair.

There are three major types of respirators-air-purifying, air-supplied, and self-
contained breathing apparatus.

Air-purfng respirators draw the wearer's breathed-in air through a pad, chem-
ical cartridge, or chemical canister to filter out dusts, fumes, vapors, or gases. These
respirators can only be used when there is enough oxygen in the air to support life.
That is, when the air is more than 19.5 percent oxygen.

Building trades workers might use this type of respirator for low levels of asbestos,
silica, solvent vapors, metal fumes, and various gases while welding, soldering,
sanding, or drilling.

Filters, cartridges, or canisters are replaceable. They are coded for particular sub-
stances against which they will protect you (see following Table). They will not
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protect you against any other material. For example, wearing a respirator for organic
solvents is not going to prevent your breathing in asbestos fibers.

Filters, canisters, and cartridges also have limited lifetimes. So they must be
replaced once their expiration date has passed or if they are no longer working
properly. Your employer should train you to recognize when the respirator is not
working right.

In order foryour employer to select the proper filter or canister and foryou to make
sure you're well-protected, several things must be known:

How do you choose a respirator?

1) What the hazardous substance is

2) How it afects the body
If, for example, the substance is isocyanates or ammonia which can both irritate the
eyes, the respirator should be full face.

3) The substance's air level (determined by monitoring)

4) The OSHA standard (PEL)

5) The amount of exposure time
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This two-strap respirator helps insure thatyou get a good face seal.
But always wear the top strap over the ears.



REMEMBER: ONLY USE APPROPRIATE CARTRIDGES AND CANISTERS.

Otherwise, wearing the respirator may not do you any good. Make sure cartridges
and canisters are replaced often enough, and the respirator fits you properly. Also,
make sure the respirator protects you against all the hazards you are exposed to.

AIR-SUPPLIED RESPIRATORS Air-supplied rspirators supply clean air to a face mask. They should be used
when oxygen supply is limited, when workers are exposed to very hazardous
materials, or when exposure levels are so high that an air-purifying respirator does
not give enough protection.

These respirators can supply air either continuously or only as the worker breathes
in. Air is supplied through an airline or hose from an outside source.

SELF-CONTAINED
BREATHING APPARATUS

Special controls-
"complete"
standards

ASBESTOS

A self-contained breathing apparatus is a type of respirator that supplies clean
air from a tank or rebreatherwom by the worker. This type will provide protection
forvarying amounts of time depending on the size of the tank. When materials in the
airare "immediately" harmful to life orwhen the concentration of the contaminant is
unknown, a self-containing breathing apparatus can be used.

Certain standards, for example asbestos, may require control measures in addition
to a PEL. However, very few materials used on construction sites are regulated by
such "complete" standards.

The Asbestos Standard has a PEL of 2 fibers/cc (with fibers longer than 5 microns)
and a ceiling limit of 10 fibers/cc. But it also requires the following additional
protections:

1) Engineering controls
To eliminate the possibility of exposure, any operation generating asbestos dust
should be enclosed, isolated, or equipped with exhaust ventilation or a dust
collection device. Vacuuming dust released from sanding old asbestos-backed
flooring is an acceptable dust collection control.

2) Exhaust ventilation
In addition, exhaustventilation must be provided forall hand or powertoolswhich
produce or release more than the current Permissible Exposure Limit (2 fibers/cc,
with fibers measured at more than 5 microns in length).

3) Handling only of wet asbestos
Only wet asbestos is to be handled, mixed, applied, cut, or removed. Handling
asbestos in itswet form reduces or eliminates the danger of inhaling airbome fibers.

4) Wetting ofany asbestos-containing material before it's removed from Its
container
All asbestos-containing cement, mortar, grout, or plaster must either be wetted
before it's removed from its container, or mixed in a completely enclosed process,
or the process equipped with exhaust ventilation.
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5) Special respiratom
Workers spraying asbestos-containing insulation or involved in demolition or re-
moval of pipes, structures, or equipment insulated with asbestos must be pro-
vided with a powered air-purifying, "Type-C" air-supplied, continuous flow, or
pressurized demand respirator. (See discussion of respirators earlier in this chap-
ter.)

6) Special clothing
Workers exposed to more than the ceiling limit (10 fibers/cc, with fibers greater
than 5 microns in length) must be provided by their employers with coveralls, head
covering, gloves, and foot covering. Workers exposed to asbestos at any fixed-
location job, for example during remodel, must also be provided with special
change rooms, separate clothes lockers forwork and street clothes, and laundering
services.

Thus, a worker removing asbestos ceiling insulation during a remodel job must be
provided with full protective clothing, an air-supplied respirator, as well as a
special change room, separate clothes lockers, and laundering services.

The standard also includes special precautions for persons laundering contamin-
ated clothing-remember, families of asbestos workers have developed asbestos
disease from contact with contaminated work clothes.

7) Waming signs and labels
Special caution signs warning of exposure must be posted at any site where
airborne concentrations of asbestos may be greater than the PEL. And any raw
materials, scrap, waste, debris, and products containing asbestos must be special-
ly labelled, except where fibers have been modified by a bonding agent, coating,
binder or other material so no fibers will be released during handling.

CAUTION
ASBESTOS
Dust Hazard

Avoid breathing dust. CAUTION
Wear assigned protective equipment.

Do not remain in area CONTAINS ASBESTOS FIBERS
unless your work requires it. Avoid creating dust.

Breathing asbestos dust Breathing asbestos dust may
may be hazardous to your health. cause serious bodily harm.

Posting of this sign is required by law wherever Any container with unbonded asbestos ma-
there is a danger of asbestos exposure. terials must be labelled with this warning.
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8) Air measurements
This standard also requires employers to take air samples at regular intervals to
determine worker exposures.

9) Medical sacening
The employer is required to provide preplacement medical examinations for
exposed employees, and annual exams for workers exposed above the PEL.

10) Records and access to records
In addition, employers are required to keep records of these examinations for at
least 20 years, and a numberof persons are to have access to them upon request-
the Assistant Secretary of Labor for Occupational Safety and Health, the Director of
the National Institute of Occupational Safety and Health (NIOSH, the research
agency of OSHA), authorized physicians and medical consultants to OSHA or
NIOSH, and, upon the request of the employee or former employee, his/her
personal physician.

So, if you're exposed to asbestos on your job, observe whether or not your
employer is meeting the above requirements. And keep records of exposures,
where exposures occurred, training in safe work practices, when air measurements
were taken and the results, and when you were provided with medical examina-
tions and the results. (See Section 4:11-DOCUMENTATION for more information on
what these records should include and how to set them up.)

What If standards
don't Include
specific controls?

POLYURETHANE FOAM

Unlike the asbestos standard, many standards don't include specific controls.
Always follow safe work practices anyway, especially if you are exposed to highly
toxic materials. (See Section 2:1-CHEMICAL HAZARDS and Appendix B-"DEAR
DOCTOR," PARTS A and B for possible exposures.)

Polyurethane foam is used by insulators and other trades. It presents not only a
powerful skin and breathing hazard, but it is also a fire hazard. (See Section 2:1-
CHEMICAL HAZARDS, E. VAPORS for more information on the hazards of this
material.) To reduce the risk of skin and lung sensitization and fire, follow these
practices when working with foam:

1) Wear an -apprved respirator if a te vntiation can't be provided
Ventilation systems are rarely possible on construction sites. There are special
respirators forthe isocyanates part of a two-part foam system. So askyour employer
to provide you with this protection.

2) Wear other protect equipment such as safety goggles and glves

3) Don't let scrap fom build up and never smoke or use an open flame
around foaming operations

4) bImediately report any symptoms including breathing and skin prob-
kms to your supevisor
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5) f you spray foam, wear a hooded, air-supplied mask to protect your
lungs, eyes,, and skin, and wear full ptctive clothing
Footwear should be made of rubber or other materials to keep out foam.

Most solvents can harm the skin as well as affect coordination. And many can also SOLVENTS
damage intemal organs such as liver and kidneys. Some trades such as floor
coverers, plumbers, sheet metal workers, ceramic tile setters, and painters use
solvents as a regular part of their jobs. And other trades may be exposed to their
harmful vapors from working nearby. (See Section 2:1-CHEMICAL HAZARDS, E.
VAPORS, for information on how solvents affect the body.)

To reduce the risk of overexposure and fire, follow these practices when using
solvents.

1) Ne uwe anl solvnt sloppily
All are potentially hazardous, and few have been adequately tested for long-term
effects. In addition most are fire hazards.

2) Flnd out th scientific nanms ofthe chemicals to which you are sed
You may have to request this information from manufacturers marketing their pro-
ducts under brand names.

3) Ask your employer to substitute "safer" producs such as pure toluene
for benzene
But remember, such substitutes reduce the hazard, but do not eliminate it. "Pure"
toluene still can harm the body. Beware of substituting untested substances. And
make sure substitutes are uncontaminated with more harmful materials. (See Sec-
tion 2:1-CHEMICAL HAZARDS, E. VAPORS, for a discussion of possible contam-
inants.)

4) Completely avoid beWne, carbon tetrachlori, trich h ,
carbon disuHkid, methyl butyl ketone, dioxane, and ntrobenzene
There are safer substitutes.

5) Be aware that benzene may be contained In toluene, xy*ene, petrokum
naphtha, and gasoline
When using these substances try to find out how "pure" they are.

6) As much as practical, make sure areas where solvents and adhesiv are
being used are adequately ventilated

7) Have chdck-ups, including lab tests, by a doctor of your choice

8) Wash your hands hfequently, but neverwith organicsvnts or abrasives
Use mild soap and water and follow up with a protective cream.

9) Wear protective equipment such as respirators, gloves, and coveralls if
necessary
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And make sure gloves especially are resistant to materials used. For example,
toluene dissolves rubber, so you wouldn't wear rubber gloves as protection.

10) ImmdIately change any clothes soaked by chemical agents

REMEMBER: MANY MATERIALS USED ON CONSTRUCTION SITES CAN HARM
THE BODY.

And many of these have not been adequately tested for us to knowtheir hazards or
are not regulated by "complete" standards which prescribe work practices, medi-
cal exams, or regular air measurements.

What else can you do
to protect yourself?

KEEP RECORDS

KNOW THE MATERIALS

KNOW YOUR RIGHTS

So what can you do to protect yourself? Although it's your employer's legal
responsibility to protect your health (See Section 4:1-OCCUPATIONAL SAFETY
AND HEALTH LEGISLATION), he/she may not know all of the hazards, or control
them. So it may be up to you.

Keep records of everything related to job conditions and your health, including
symptoms, materials used, health effects in others working nearby, and controls
and protection provided on your job (See Section 4:11-DOCUMENTATION).

Know the materIals you are using and how they can affect the body(See Sections
1:1-AZARDS OF INDIMDUAL TRADES, 1 :11-HAZARDS OF SPEClAL OPERATIONS,
2:1-CHEMICAL HAZARDS, and 2:11-PHYSICAL HAZARDS, and APPENDIX B-
"DEAR DOCTOR," PARTS A and B).

And know your dIhts under the law (See Section 4:1-OCCUPATIONAL SAFETY
AND HEALTH LEGISLATION).
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Section 3:11
WORKPLACE STANDARDS
1. Safety Standards
11. Health Standards

A. What are Permissible Exposure Limits (PELs)?
1. What do PPM and MG/M3 mean?
2. What does a "C" next to a PEL mean?
3. What does "-skin" next to a PEL mean?

B. What are "Complete" Health Standards?
C. Do PELs and "Complete" Health Standards fully

protect workers' health?
D. How do you make sure your health is

protected?



Lesson Title: Workplace Standards

Goals: Apprentices should know:

* what a Permissible Exposure Limit (PEL) is, and what
"C" and "-SKIN" alongside a PEL mean

* what the abbreviations ppm, mg/M3, and mppcf
mean

* two problems with PELs

Scope of Lesson: To introduce apprentices to
workplace standards, their sources, numerical units
used for health standards, and some of the limitations
of health standards

Training Materials: Manual material and instructors'
notes

Methods: Go through material and discuss some of
the examples in the instructors' notes with apprentices
to make sure they understand the 8-hour average
concept. Discuss the limitations of PELs.



WORKPLACE STANDARDS Section 3:11

Job safety and health standards protect workers' health by regulating job condi-
tions. All workplace standards are part of the 1970 OSHAct, and are therefore
enforced by the Occupational Safety and Health Administration (OSHA). Safety
and health standards come from two sources: 1) The OSHAct establishes proce-
dures for Federal OSHA (or equivalent state agencies where there's a state plan) to
set new standards, and 2) existing standards incorporated by the act.

SAFETY STANDARDS

Safty st cover situations that can cause accidents and injury. For ex-
ample, safety standards regulate tunneling and drilling, machine and tool guarding,
work practices, trenching and shoring, concrete construction, and walking/working
surfaces. Safety standards for construction are listed in the Federal Register, Part
1926.

HEALTH STANDARDS

Health standards cover exposures to aircontaminants and other materials that can
lead to illness and disability. For example, these standards regulate: chemicals in
the forms of dusts, gases, vapors, fumes, and mists; noise; vibration; and laser and
microwave radiation. Health standards for construction are listed in the Federal
Register, Part 1910.

Health standards require some extra explanation. Usually, they limit the
amount or concentration of a material that can be present in the workplace air. This
is because most harmful materials enter the body by being breathed in. We call
these standards permissible exposure limits (PELs).

Usually permisslbk exposure limits (PELs) are averaged over an 8-hourworkday.
This means you can be exposed to the limit for eight hours. Oryou can be exposed
to even higher concentrations so long as the 8-hour average stays within the limit.
The following table gives permissible exposure limits for some substances com-
monly found on construction sites.

What arm Permissible
Exposure Umits
(PELs)?
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Where state plans exist, standards are enacted or
promulgated by the state. These standards must be at least
as effective as the Federal standards covering similar
operations, equipment and chemical exposures. In some
cases state standards are more stringent than
corresponding Federal ones.

Federal OSHA and states with their own programs set up
standards' advisory committees to help draft standards.
Thus, for example, since the Act's passage in 1970, there
have been advisory committees on proposed standards for
noise, rollover protective structures, asbestos, and
trichloroethylene.

The existing standards incorporated by the Act come
from a number of different sources. For example,
Permissable Exposure Limits (PELs) for many chemical
substances were adopted from Threshold Limit Values
(TLVs) recommended by the American Conference of
Governmental Industrial Hygienists (ACGIH).

PELs are limits for 8-hour average exposures, so that a
worker's exposure over an 8-hour day, 40-hour workweek
must average out to be less than the PEL. The 8-hour
average is figured using the formula,
E=_ CIT2 + C2T2 + CnTn

8

where E = the average exposure,
C = the concentration of the substance during a

time period T,
T = the time in hours when the concentration of

the substance was C



To illustrate how this formula is used let's take two
examples, ACETONE and OZONE from the table
opposite.

1. Acetone: PEL = 1,000

Suppose a floor covering mechanic is exposed to:

250 ppm (Cl) for 2 hours (T,)
and

300 ppm (C2) for 4 hours (T2)
and

350 ppm (C3) for I hour (T3)
and

0 ppm (C4) for 1 hour (T4)

Using the formula we find:

E = CITI + C2T2 + C3T3 + C4T4

8

E =(250 x 2) + (300 x 4) + (350 x 1) + (0 x 1)
8 hours

2,050
E = = 256.2 ppm

8

This 8 hour average does not exceed the PEL of
1,000 ppm.

2. OZONE: PEL = 0.1 ppm
Suppose a welder is exposed to ozone at levels of:

0.2 ppm (Cl) for 3 hours (T,)
and

0.3 ppm (C2) for 3 hours (T2)
and

0.1 ppm (C3) for 2 hours (T3)
and

0 ppm (C4) for 1 hour (T4)

The formula gives us:

E (0.2 x 3) + (0.3 x 3) + (0.1 x 2) + (0 x 1)
8

1.7
E = 8 =O0.2 ppm8

WHAT DO PPM AND
MG/M3MEAN?

WHAT DOES A "C" NEXT
TOA PEL MEAN?

Notice that the chart above gives PELs in both PPMand MG/M3. These abbreviations
are the units in which air contaminants are measured. Most substances are mea-
sured in parts per million (PPM) or milligrams per cubic meter (MG/M3). The
following chart explains these two units as well as others used to measure airbome
chemical contaminants.

Notice that chloroform and manganese are preceded by the capital letter C.
Sometimes higher exposures than the PEL may be especially dangerous because
these substances may cause harm immediately with even short-tern exposures
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PEL
SUBSTANCE

PPM MG/M3

Acetone 1,000 2,400
Ammonia 50 35
C-Chloroform 50 240
Copper dust and mist 1
C-Manganese 5
Phenol -SKIN 5 19
Ozone 0.1 0.2

UNITS FOR MEASURNG AIRORNE CHEMICAIS

PPM Parts of a substance per million parts of air
(1 PPM is roughly equivalent to 1 inch per 15
miles)

MG/M3 Milligrams of a substance per cubic meter
(M3) of air (1 cubic meter equals approxi-
mately 1 cubic yard)

UG/M3 Micrograms (ug) of a substance per cubic
meter of air (ug = 1/1,000 of a milligram-
this unit may be used when very low ex-
posures are allowed)

MPPCF Millions of particles per cubic foot of air
(mainly for dusts)

FIBERS/CC Fibers per cubic centimeter of air (used for
the asbestos standard, which also states the
fibers must be greater than 5 microns in
size)



above the PEL Then the numerical exposure also sets a ceiling limit. This is marked
by a C alongside the PEL. This means no exposure above a ceiling limit is allowed.

Notice also that pheol is followed by-skin. Some substances such as phenol and
benzene can be absorbed through the sidn. Then, the PEL is marked with -SKIN
(or an S in some state standards). PELs for such skin-absorbable materials are often
lower than if the material's only means to enter the body is by being breathed in.

A few standards also include safe work practices and requirements for medical
screening and air measurements. We consider these "complete" health stand-
ards because they include more than a PEL. Examples include asbestos, benzene,
and vinyl chloride. (See Section 3:1-IDENTIFYiNG AND CONTROLLING ACTUAL
HEALTH HAZARDS IN YOURWORKPLACE fora detailed description of the asbestos
standard.)

You can't rely on numerical permissible exposure limits, or even the few OSHA-set
complete standards alone to fully protect your health. At best, PELs and standards
are only guides to protecting your health. This is because:

1) They coer too few of the possibk substances ued in the wokplae
There are PELs for some 500 substances. But an estimated 500,000 chemicals are
now used in workplaces, and each year another 5,000 or so are introduced. Most
have not been tested adequately for long-term health effects.

2) Very little Is known about most ubstancs ed in the workplace
AJthough PELs are based on the best available information, this information may be
incomplete or outdated. Most of the 500 PELs were adopted in 1970 from already
existing standards. And, even new OSHA-set standards may not adequately pro-
tect your health since they too are based on the best available information.

3) St and exposure limits regulte singl sbtances

They do not considerwhat happenswhen several can combine to produce effects
far more harmful than either one causes by itself. We call these synergistic effects.
Nor do they fully consider what happens when substances are changed in the
body to more harmful materials.

WHAT DOES "-SKaN" NET
TOA PEL MEAN?

What are "Complete"
Health Standards?

Do PELs and
"Complete" Health
Stanards fully
protet wrker'

health?

4) The OSHA standard-setting and revision proc takes a long tim
Since the OSHAct's passage in 1970, OSHA has set onlya few health standards. As
of September 1977, there were new standards forasbestos, vinyl chloride, 14 other
carcinogens, coke oven emissions, and benzene.

REMEMBER: PELSAREATBESTAPPROXIMATE GUIDES TOWHAT IS SAFE, AND
MANY ARE OUTDATED.

Thus, you could still suffer health effects even ifyour exposure falls within or below
the legal exposure limit, or is not regulated. So pay attention to the signals your
body gives you. Keep track of your exposures and effects: your experiences could
be important for discovering a harmful substance or for preventing harm to yourself

How do you make
sure your health Is
proected?
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This 8-hour average does exceed the PEL and control
measures are required to reduce exposure levels.
Now, choose other examples from the table and have
apprentices work out the 8-hour averages.

When discussing the limitations of PELs, stress that
sufficient testing has not been done on many substances
to which workers are exposed on the job. For example,
scientists have performed long-term studies on
reproductive effects for very few substances with PELs.
More and more, research is revealing links between
occupational exposures to particular chemicals and effects
on reproduction such as loss of sex drive, erection
problems, sperm abnormalities, stillbirths, and birth
defects.



and fellow workers. And get involved in the standard-setting process. After all,
you're the one who's being exposed and must bear the risk. (For further details on
how to protect yourself see Section 4: SELF-HELP APPROACHES TO WORKPLACE
HEALTH AND SAFETY.)
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Section 4:1
OCCUPATIONAL SAFETY AND
HEALTH LEGISLATION
1. How does the OSHAct guarantee workers a

safe and healthful workplace?
A. OSHA, NIOSH, and OSHRC
B. Does the OSHAct protect all workers?
C. Employers are responsible for workers' health
D. Employees have the right to make sure their

workplaces are safe
1. Right to information
2. Right to monitoring results
3. Right to protective equipment
4. Right to request an OSHA inspection

a. Right to an informal review of OSHA's
decision not to inspect

b. Right to a closing conference
c. Right to appeal the abatement period

and variances
5. Right to elect party status
6. Right not to be discriminated against

11. How do you request an OSHA Inspection?
A. Why should you request an inspection in

writing?
B. How do you make sure OSHA will inspect?
C. What does OSHA do when it receives a

complaint?
1. The inspection
2. The closing conference

a. What should employees do at their
closing conference?

D. What if there is a citation?
E. How are penalties determined?
F. Can OSHA initiate inspections?

111. Can employers challenge citations, penalties,
and other enforsement measures?

IV. Can emplos challe OSHA decisions on
employer appeals?

V. What do you do if your employer has
discriminated against you for exercising your
rights under the OSHAct?
A. Can you still file a discrimination complaint

with federal OSHA if there is a state program?
B. How do you file a discrimination complaint?
C. When should you file a discrimination

complaint?

D. What happens when OSHA receives your
discrimination complaint?
1. What happens in states which provide

administrative hearings?
2. What if the investigation decides in your

favor?
3. What if the investigation decides in your

favor but your employer won't settle?
4. What if the investigation determines you

don't have a case?
VI. What if there's a state program?

A. How do you complain about the state
program?
1. When do you file a CASPA against the state?
2. What does Federal OSHA do when it

receives a CASPA?
3. What if you're not happy with OSHA's

response?



Lesson Title: Occupational Safety and Health
Legislation

Objectives: Each apprentice should know:

* what the OSHAct is, who is covered, the three main
agencies set up under the Act
* 3 rights guaranteed employees under the Act
* how to file a complaint
* employee rights during and after an OSHA

inspection, what are the possible results of an
inspection

* what a CASPA is, and how to file one
* when an employee has a right to file a

discrimination complaint and how to file one

Scope of Lesson: This lesson should provide
apprentices with information on the OSHAct, their
rights under the Act, and methods to insure their rights
are respected.

Training Material: Instructor notes, manual material

Methods: Go through material, stressing employee
rights and responsibilities. Have apprentices discuss
possible hazards on their job site, and when they
might be de minimus, other, or serious violations of
the law. Go through the complaint form and discuss
the proper way to file a complaint. As an exercise
have apprentices fill out a complaint form using
common hazards on their jobs as a basis for the
complaint.

An additional resource for this lesson is the local
OSHA Area Office (or State Office where there is a
state plan). You might ask someone in the Area office
to come and discuss OSHA (or the state plan) with
your class.



OCCUPATIONAL SAFETYAND Section 4:1
HEALTH LEGISLATION

The Occupational Safety and Health Act and equivalent state laws guarantee
individual workers the right to a safe and healthful workplace. This act is certainly a
step in the right direction. However, it does not yet protect all workers from
suffering injury or illness due to a job-related condition.

There are mary reasons for this. Scientists may not yet know for sure that a particular
material can cause canceror have other harmful effects. And even if such effects are
known, there may not yet be a standard regulating job exposures. Where standards
do exist, they may still not adequately protect your health. This is because many
were adopted in 1970 from previously existing standards which may have been
based on old information. In addition, the Act's enforcement agency, the Occupa-
tional Safety and Health Administration (OSHA) is still badly understaffed. So, it's
difficult for OSHA to do routine inspections, and to reinspect workplaces where
violations are found.

AJthough the OSHAct is not as powerful a protection as it guarantees, workers can
maximize its abiliVyto protect them by knowing what rights and responsibilities are
guaranteed them, and by exercising these rights. And unions can further these
protections. They can file complaints to make sure individuals aren't penalized for
exercising their rights under the Act. They can keep records of accidents and
illnesses, and the results of any monitoring or medical screening programs. Unions
can also identify potential hazards by surveying their membership and the work-
place itself. And, unions are increasing their role in changing workplace conditions
by bargaining health and safety language into their contracts.

In 1970 the Occupational Safety and Health Act (OSHAct) became law. It assures
"so far as possible every working man and woman in the nation safe and healthful
working conditions. . ."

HOW DOES THE OSHACT GUARANTEE WORltERS A SAFE
AND HEALTHFUL WORKPLACE?

To accomplish this goal, the OSHAct sets up three agencies to administer and
enforce its provisions.

The best known is the Occupational Safety and Health Administration (OSHA) in
the Department of Labor. The other two are: the National Institute of Occupational
Safety and Health (NIOSH) in the Department of Health, Education and Welfare;
and the Occupational Safetyand Health Review Commission (OSHRC), an indepen-
dent, President-appointed administrative court.
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Instructor Guide:

Under the OSHAct workers primarily have the right to a
workplace free of recognized hazards. It is the employer's
responsibility to insure that the workplace is safe and
healthful, and is kept that way.

OSHA is responsible for giving employers guidance: It
provides standards to protect against workplace hazards,
and makes sure these standards are enforced through the
inspection process. Where state programs exist, OSHA
also makes sure the state enforcement agency is adopting
standards that are at least as effective as Federal OSHA's,
and enforcing them. In many states consultation services
have been set up to assist employers in pinpointing and
controlling hazards.



All construction workers, unless they are working for
Federal, state, or municipal governments, are covered by
the OSHAct.

OSHA standards also require the employer to provide for
employee training in specific situations. That is,
employers arrange and pay for such training. For example:
1) Employees required to wear respirators must be trained
in their proper use and care (1926. 103)
2) Employees handling poisons, caustics, and other
harmful substances must be trained in their safe handling
and use, in personal hygiene, and in personal protective
measures (1926.21)
3) Employees must be instructed in safe methods of arc
welding and cutting (1926.351)
4) Blasters must be trained and certified:
"A blaster is qualified by reason of training knowledge, or
experience . . . (blasters) shall have a knowledge of State
and local laws which pertain to explosives." (1926.901)

OSHA, NIOSH, and
OSHRC

Although they have independent responsibilities, the three OSHAct agencies com-
plement each other. As you can see by the chart below OSHA administers and
enforces the Act, and sets standards, NIOSH does research and recommends
standards to OSHA, and OSHRC reviews appeals of OSHA's enforcement mea-
sures.

FUNCTIONS OF THE OSHAct AGENCIES

OSHA (Department of Labor) NIOSH (Department of Health, OSHRC
Education and Welfare)

ENFORCES STANDARDS by doing DEVELOPS NIOSH CRITERIA HEARS EMPLOYER AND EMPLOYEE
employee and routine, self-initiated D S from research-these APPEALS (employees, even when they
inspections, then issuing citations, fines documents recommend safe exposure have no appeal rights, can still "ELECT
in cases of violation limits, and include suggested safe work PARTY STATUS," and participate and

practices, monitoring and medical testify at such hearings)
SEs STANDARDS after elaborate screening requirements
review and hearing process whereby
experts (scientific, engineering), TESTS SAFETY AND HEALTH
employees, employers, and other EQUIMENT such as monitoring
"interested parties" can comment and devices
testify

DOES RESEARCH on hazardous
CAN SUE employers for not meeting materials, including health hazard
standards or for "'wllfully" violating evaluations at the request of employees,
the OSHAct employers, or OSHA

REVIEWS NIOSH CRIRIA TRAINS occupational safety and health
DOCUMENTS professionals

REVIEWS applications for temporary
and permanent variances and notices of
contest for citations from employers

REVIEWS DIKRTION
COMPLAINTS FROM EMPLOYEES

TRAINS occupational safety and health
professionals

Does the OSHAct
protect all workes?

The OSHAct does not cover:

1) Workplaces covered by other federal laws
Thus, workers covered by the Atomic Energy Act are not covered by OSHA.

2) Federal employees
However, the Act does require Federal agencies to set up and maintain their own
comprehensive safety and health program.

3) State or local public employees
These groups are covered only by state plans, where they exist.
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So, who does the OSHAct cover? It protects employees in all businesses affecting
interstate commerce with one or more employees. This is an estimated 57 million
workers in 4.1 million workplaces in the United States and its territories.

Yes, under the OSHAct, the employer must provide a safe and healthful work-
place. To accomplish this goal, the employer is required to:

Employers are
responsible for
workers' health

1) Make sure the workplace meets OSHA safety and health standards
This includes making sure employees have and use safe, properly maintained tools,
equipment, and any protective equipment or clothing required by OSHA stand-
ards.

2) Wam emploees of potential hazards by posters, labels, signs, or color
codes where rquired
For example, any time asbestos dust is in the workplace air, your employer must (by
law) post a sign to that effect. And materials must be labeled to warn of the use of
fluxes containing fluorides and filler metals containing cadmium.

3) Provide and pay for measurements (monitoring) of air contaminants and
medical examinatons required by a few OSHA standards
The asbestos standard, for example, requires the employer to take air measure-
ments at least every year, and to provide medical examinations at least every six
months if levels are above the standard.

4) Record all work-related injuries or illnesses if eleven or more emploees
are affcted, and post a summary each year during the entire month of
February
Summaries should be posted at a place easily noticed by employees. As part of
your personal records, you may also want to keep track of such injuries and
illnesses. (See Section 4:11-DOCUMENTATION.)

5) Report to the nearest OSHA office each injury or illness causing the
death of at least one person, or the hospitalization of five or more

6) Post OSHA citations at or near the site of the violation

7) Inform employees of their rights and responsibilities (byat least posting
the OSHA poster In the workplace)

8) Not discriminate against employes for exercising their rights under the
OSHAct
These rights include, for example: filing OSHA complaints requesting information
on your work area; observing monitoring; requesting to see the records of the
resulting measurements; insisting to your employer that a work process is hazard-
ous; appealing abatement dates; and petitioning for standards.

The Act gives employees the right to make sure their workplaces are safe and
healthful.

Employees have the
right to make sure their
workplaces are safe
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Two examples of other signs that must be posted are:
warnings for fluoride-containing fluxes and cadmium-
containing solder filler; and notices that noise levels are
above the standard and hearing protection must be worn.

Where there are at least eleven employees:

Employers keep a "Log of Occupational Injuries and
Illnesses" that notes each injured employee's occupation,
a description of the injury or illness, and the number of
lost workdays. Employers must also fill out a
"Supplementary Record of Occupational Injuries and
Illnesses" for each recordable case.

At the end of a year, the employer records information
from the Log onto the "Summary of Occupational Injuries
and Illnesses." The employer is required only to post this
Summary.

A fatality or catastrophe (that is, where 5 or more workers
are injured seriously enough to require hospitalization)
will always result in an OSHA (or state agency, if there's
a state program) inspection.

The OSHA poster notifies employees that they are
protected by the OSHAct, and the extent of these
protections.



REMEMBER: FOR CERTAIN SUBSTANCES SUCH
AS ASBESTOS, THE EMPLOYER IS REQUIRED
TO MONITOR THE WORKPLACE AIR.

For other hazardous materials or agents, the law is not so
specific. Most air contaminant standards merely limit
employees' exposures over an eight-hour day. We call
these PERMISSIBLE EXPOSURE LIMITS or PELs.
Carbon monoxide, for example, has a PEL of 50 ppm,
averaged over an eight-hour day. (See Section 3:11-
WORKPLACE STANDARDS for further explanation.)

OSHA standards not only require workers to wear
protective equipment, but also that employers provide
and maintain this equipment. Note the language in the
following examples from the Federal Register:
"Wherever it is not feasible (possible) to reduce noise
levels or duration of exposure to those specified . . . ear
protective devices shall be provided and used."
(1926.101)

"Employees shall be provided with face and eye
protection when machines or operations present potential
eye or face injury from physical, chemical, or radiation
agents." (1926. 102)

"In emergencies or when controls required . . . either
fail, or are inadequate to prevent harmful exposure to
employees, appropriate respiratory devices shall be
provided by the employer, and shall be used." (1926.103)

Note that "shall," wherever used, always means "must by
law" and protective devices such as respirators should be
appropriate for the task, and approved by NIOSH in
many cases. That is, you would never use a respirator
designed only for a gas, if you are working with asbestos
dust.

Thus, employees have the rights to:

RIGHT TO INKOMATION 1) Ask for and receive infointlon from your employers on safety and
health hazards In your work areas, on how best to be pottd, and on
what to do In case of accident or epWosure to a toxic material
Remember, the employer is required to inform employees of all dangers in the
workplace, and to know about any possible dangers.

2) Ask NIOSH for information on possiblydaeou miaterials or combina-
tions of materials used In the workplace
Employees can ask NIOSH to do a health hazard evaluation if there seems to be a
very serious problem. Workers doing so can also ask to have their names kept
confidential from the employer.

RIGHT TO MONITORING
RESULTS

RIGHT TO OTECTIVE
EQUIPMENT

RIGHT TO REQUEST AN
OSHA INSPECTION

Right to an Infomal
review of OSHAWs decision

not to Inspect

Right to a closing
conference

Right to appeal the
abatent period and
variances

3) Observe measuement (monitoring) of any hazadous materials In the
workplace, and see the records of the measuremenot
Workers or worker groups such as unions can request and keep copies of such
records in their files (See Section 4:11-DOCUMENTATION for how to set up a
record-keeping system.)

4) Bk pr ded with proper and well-maintained protective equipment and
clothing wh nec ay
It is usually the employer's responsibility to provide, maintain, and also pay for such
equipment.

5) Ask for an OSHA irnsection (or state Inspection if there's a state pro-
gam)
Employees requesting an inspection ("filing an OSHA complaint") can also ask to
have their names kept confidential from their employers, if they wish.

Employees (or their representatives) requesting an inspection also have the right to
be informed of any actions OSHA takes on such requests, and have an infomal
review if OSHA decides not to inspect. (You can have your name kept confidential
from your employer if you wish.)

In addition, during the inspection, the employee representative has the right to
accompany the compliance officer, and ask for a closing conference to discuss
any findings, including recommendations for citations. Any employee also has the
right to approach the compliance officerand discuss health and safety problems in
the workplace.

When the inspection results in a citatlon, the OSHA area administrator sets an
tement period. That is, the amount of time the employer has to correct the

violation. Employers may be cited for either serious, other, orde minimus violations.
Notification of citations are sent to both the employerand the employee represen-
tative. Employees have the rights to:

(A) Appel the"reasoan es"of the iba tpe d (with OSHRC)

130



(B) Be told by the eleof any application for tmoraly or per-
manet aances
(C) Appeal teprary orpemnent variances granted (with OSHRC) and
testify at resulting heaings

6) Elct "party status" wit OSHRC (or the equivaknt state agency, if
there's a state program) for any emplye-appe d abatet perod or
citation
This gives employees the right to participate in such hearings, receive copies of
testimony and all relevant evidence, introduce evidence, testify, cross-examine
witnesses, and introduce witnesses. This also helps extend the employee's limited
rights to appeal under the OSHAct.

7) Flk a complaint with OSHA if discriminated against for exercising your
dghts under the OSHAct
You must file such a complaint within 30 days of the discrimination event unless
there were "extenuating circumstances."

RIGHT TO ELECT PARTY
STATUS

RIGHT NOT lOBE
DISCRINATED AGAINST

HOW DO YOU REQUEST AN OSHA INSPECTION?

Any employee may request an OSHA inspection. To do so, write a letter or fill out
an OSHA complaint form (see sample form at end of chapter). Then send it to the
nearest OSHA area office (or the state enforcement agency if there's a state pro-

gram).

If someone could be immediately killed, injured, or made ill, there's an imminent
danger situation. In case of imminent danger, telephone the nearest OSHA area
office (or state enforcement agency). Then follow it up with a written complaint
form or letter.

The written complaint form or letter is very important. It guarantees thatOSHA has a
vwritten record and will inform you of whether it decides to inspect and of the
inspection results.

Why should you
ust an Inspection

In writing?

The written complaint also protects you against employer discrimination. It docu-
ments your complaint and serves as evidence ifyou are later discriminated against.
(See Section 4:11-DOCUMENTATION for specifics on record-keeping.)

It's very important that yourwritten complaint form or letter explain in detail why an

inspection is necessary. The complaint should include, for example: the work
process; the number of persons injured or made ill by the hazard; whether it's a
health or safety hazard; and whether you've tried to solve the problem by discus-
sing it with your supervisor, employer, or company medical director.

Now do you make
sure OSHA will
Inspect?

OSHA most commonly refuses to inspect for one of these two reasons: 1) if the
complaint doesn't show enough cause, and 2) if itwas filed to harass the employer.
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Usually a safety committee member or business agent is
the one to "elect party status." Hearings are normally
held during work hours, making it impossible for most
employees to attend.

Although an informal complaint may be filed, for
documentation purposes it is better to submit the
complaint in writing. (See Section 4:11-
DOCUMENTATION for more discussion of the
importance of record-keeping.)

The importance of a written complaint cannot be over-
emphasized. Employees filing the complaint, as well as
the safety committee or business agent should keep a copy
in their files.

The complaint form specificaly asks whether the
complaint has been the subject of a union-management
grievance (in the case of union jobs), or if the hazards
were ever brought to management's attention.

Employees in states with their own plans can file a
Complaint Against the State Program Administration
(CASPA) with Federal OSHA if, even after an informal
review, they feel the state's refusal to inspect was based on
"insufficient reason." That is, the state's reasons for not
inspecting didn't seem convincing.



The employee representative is chosen (authorized) in
some manner BY THE EMPLOYEES. Where there is no
authorized employee representative (usually in a
nonunion shop), the compliance officer must talk to a
"reasonable" number of employees during an inspection
about health and safety conditions.

The information brought up by the compliance officer
during the closing conference should be carefully noted. If
the compliance officer fails to issue a citation for any
citable violations mentioned during the closing
conference, employees have a basis for complaint. And
they can file a regular complaint form with Federal
OSHA, or even a CASPA (if there's a state program and
the state enforcement agency failed to cite the violation).

What does OSHA do
when It reCives a

complaint?

When OSHA receives an employee request for inspection, it must either send a
compliance officer to the workplace (without notifying the employer) or notify the
employee that it has decided not to inspect and why.

Employees have the right to ask for an informal conference with officials from the
nearest OSHA Area Office to discuss any OSHA decision not to inspect. After the
informal conference employees may request a review of the decision from the
appropriate OSHA area office if they still aren't satisfied.

THE INSPECTI

THE CLOSING
CONFERENCE

What should employees
do at thdr clsing
coference?

During the inspection, the compliance officer notes down hazardous situations
and conditions. The employee representative may point out problems to the
complianceofficer, provide background information,andsuggesttheofficertalkto
various other employees on the floor.

After the inspection, the compliance officer meets with the employer for a closing
conference. Employees or theiremployee representative also have the right to such
a conference If they ask for It.

Employer and employee closing conferences can be held together: It is up to the
employer. The employee representative can ask the compliance officer to set a
definite time and even come back later, rather than wait around for the employer's
conference to finish. The law does not require the employer to allow the employee
closing conference on the worksite. So you could hold it somewhere else, for
example the union hall if there's a union.

At the closing conference the employee representative should:

1 ) Ask the compliance officer to desrbe all specifich and stand-
ards veabtl found

2) Make sur the compliance officer knows about all other complaints and
rekvant deils

3) Take written notes and keep these In your e recor
(See Section 4:11-DOCUMENTATION for details on record keeping.)

4) Ask about OSHA procres resulting rom the insction
The compliance officer must explain: how penalties are determined; hwabatement
periods are set; that you can appeal the abatement period; that the employer can
request temporary or permanent variances; that employees can appeal any such
variances if granted by OSHA; that if the violation is not corrected within the
abatement period employees can write OSHA and ask for a re-inspection; and that
if the violation is corrected, but occurs again, employees can also write OSHA
requesting a re-inspection.

NT ONLYMUST COMPUANCE OFFICERS DISCOV N IMMINENT DANGER
SffUATONS POSTA NOTICE OF IMMINENT DANGSER AT THE HZARD SITE,
BUT THEY MUST ALSO INFORM BOTH EMPLOYERS AND EMPLOYEES OF THE
HAZAD AT THE CLOSING CONFERENCE.
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If there are any violations of health and safety standards or the General Duty Clause, What if therm is a
Section 5(aX1 )-"Each employer shall furnish to each of his employees employ- citation?
ment and a place of employment which are free from recognized hazards that are
causing or likely to cause death or serious physical harm"-OSHA should issue a
citation. After the closing conferences, citation forms are sent to the employer.
Where the inspection has resulted from an employee complaint, a copy of the
citation is also sent to the person who filed the complaint.

Citations list:

1) The violation and worlsite affected
(See Chart below for a description of the possible types of violations.)

2) Specific control measures, especially for violations of health standards

3) The aatement period, that is the amount of time the employer has to
correct the hazard

Employers must post citations for 3 working days or until violation is corrected,
whichever is longer. If the violation is not corrected bythat time, write OSHA (or the
state program) to ask for a re-inspection.

REMEMER_: THE PENALTYANDABATEMENT PERIOD DEPEND IN LARGE PART
ON THE KaND OF CITATKIN.

How are pealties
determined?

There are four types of citations-de minimis, other, serious, and notices of immi-
nent danger. As shown in the chart below, the more the violation could endanger
workers, the more serious the penalty. Citations for serious violations are also given
for repeated or willful violations, and imminent danger notices are also posted for
failing to abate an already cited hazard.

TYPES OF OSHA CITATIONS

TIE DEFNmON EXAMPE CTATION A M PEWALTY
POSIED PEOD

DE MNIMIS Does not directly
affect workers' health
or safety

OTHER Has direct effect on
workers' health or
safety, but probably
won't cause death or
serious harm

No partitions
between toilets

Tripping hazard

Recordkeeping
requirement

Carbon monoxide
air levels greater than
50 ppm

De Minimis
Notice- does
not have to be
posted

YES

NO

YES

NO

OPTINL

(not necessary)
$1,000 is top limit
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Citations must be posted as close to the violation as
possible, or at least where affected employees can see it.
One citation may list many violations and be several
pages long. But, even so, the citation must be posted so
employees can see all pages. Thus, for example, it would
be illgal to "post" a three-page citation in a locked glass
cabinet with only the first page visible.



OSHA has a priority system for deciding on order by
which inspections will take place:

1) Fatality or Catastrophe

2) Employee Complaint (a complaint about an imminent
danger situation should result in an immediate
inspection)

3) Target Industry or Trade or Target Health Hazard
Roofers were one of OSHA's original target trades because
of their high injury rate. Asbestos, carbon monoxide,
cotton dust, lead, and silica were original target health
hazards.

4) Routine Inspections

TYPE DEFINITION EXAWLE CffATION AATENT PEATY

SERIOUS Has a "substantial No guards on YES STORY
probability" of machines such as (necessary)
causing serious saws or punch $1,000 is top limit
phrysical harm, and presses
employr should
have knounab Carbon monoxide
the hazards air levels greater than150 ppm

NOTICE OF Has a "reasonable Unshored trenches YES YES M DATR
TINENT certainty" of causing (necessary)

serious harm or death Failure to abate a
immediatey or previously cited
before the hazard hazard
can be corrected
through regular OS)HA Levels of a chemical
procedures-citation that are high enough
and abatement to knock you out, or

cause coma or death

Carbon monoxide
air levels of 500 ppm

*Work process or machine is shut down until hazard is corrected. If the employer does not immediately
correct the hazard, OSHA can seek a federal district court order to shut dawn te violating work process or
machine.

Can OSHA Initiate
Inspctions?

Yes, by law OSHA is supposed to do routine, unrequested inspections. Routine
inspections must also be unannounced, and an employee representative can
accompanyte compliance officer and request a closing conference. If there is no
employee representative, the compliance officer must interview a "reasonable"
number of "affected" employees during the inspection.

CAN EMPLOYERS CHAl' NGE CITATONS, PEN TIES, AND
OTHER ENFORCEMENT MEA ?

Yes, employers can challange all of these. They have the right to:

1) Challnge dtations by filing a notIe of contest with the neaest OSHA
area office within 15 da of uecevng the citatIon
And, the employer is required to notify employees of any such challenge. Em-
ployees can then "elect party status," and thus participate in the resulting hearings.
The Review Commission must also notify employees of its resulting decision.

2) Appeal penaltIs with OSHRC

134



3) R t a temoayowl vince cmw the nearest OSHAaea office If they
can't comply by the end of the temt p d and f they can prove
employees will be equally potected against the hazd
Again, employees can participate and testify at resulting hearings. And again,
OSHA must let employees know of the results of such hearings.

4) R t a pmanetviant c from the nrest OSHA are office Ifabk
to pw that an aftemate contol metod is "at kast as effctIe" as
required by the citation
Again, employees can "elect party status," and participate and testify at resulting
hearings. And again, OSHA must let employees know of the results.

5) Appeal the abateent peiod with the OSHRC
However, employees can also appeal the "reasonableness" of the abatement
period with OSHRC-that is, if they think it too long ("unreasonable").

CAN EMPLOYEES CH-ALLNGE OSHA DECISIONS ON
EMPLOYER APPEALS?

AJfough employees have fewer rights to appeal than do employers, employees
can challenge:

1) The reonablness" ofan OSHA-set tement period byappeal gto
the OSHRC

2) Tempoaryorpermanvaranes ted byOSHA, agIn by appealing
to the OSHRC
Remember, temporary and permanentvariances are only granted after: the employ-
er has made an application with OSHA; OSHA has reviewed the application and
decided whether to hold a hearing; and OSHA has held a hearing and decided to
grant the variance as a result of evidence presented.

3) Emploer appeals by "eletIng paty status"

REMEMDER: EMPLOYEES CAN ALWAYS "ELECT PARTY STATUS," AND PARTI-
CIPATE IN HEARINGS.

This means they can receive copies of all relevant testimony and evidence, intro-
duce evidence and witnesses, cross-examine company witnesses, and testify
themselves.

WHAT DO YOU DO IF YOUR EMPLOYER HAS DISCRIMINATED
AGAINST YOU FOR EXERCISING YOUR RIGHTS UNDER
THE OSHACT?
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The OSHAct protects employees who file complaints or otherwise exercise their
rights under the Act. You have been discriminated against if, because you com-
plained to OSHA (or the appropriate state agency, if there's a state program) about
unsafe working conditions and practices, you were:

1) Discharged

2) Threatewd with dis ge

3) Daemotd

4) Supended

5) DIscriminated against In any other manner affcting your job

Can you still file a
discrimination
complaint with
Federal OSHA if there
is a state pIrogram?

Howdo you file a
discrimination
complaint?

Whel should you file
a discrimination
complaint?

For some state programs, the courts have limited this protection. That is, they have
decided that employees must file "formal" written complaints to be protected. If
you work in such a state, you can still file a discrimination complaint with Federal
OSHA even if you aren't protected by your state program. This is because Federal
OSHA also protects employees against "informal" complaints made to the em-
ployer, OSHA, or other regulatory agencies. Some state programs such as Califomia
also protect workers discriminated against for refusing to work in imminent danger
situations.

To file a discrimination complaint, call the nearest OSHA area office (or appro-
priate state agency if there's a state plan), visit the office, or write a letter of
complaint. Ifyou visit or call, always follow up with a written letter. This may beyour
only proof of having made such a complaint.

You must contact OSHA within 30 day of the discriminating event. And your
complaint must include enough details to persuade OSHA you have a case. (See
Section 4:11-DOCUMENTATION for the kinds of information you should include.)

In some cases, OSHA can "'waie" the 30-day requirement. That is, you can wait
longer to file the complaint. But to do so, you must show "extenuating circum-
stances," for example:

1) The discimination has been "continuing"

2) Your emplyr concealed or miskd you about the grounds for your
discriminatory treatment
3) During that 30-dy period you attempted to use the grieance or arbitra-
tion procedures under your collective bargaining agreement
If your situation falls into one of these categories be sure to mention it in your
complaint.
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OSHA (or the equivalent state agency if there's a state program), after receiving your
complaint, must review the facts and decide whether to conduct an investigation.
If OSHA decides your case is justified, an investigatorwill thoroughly interviewyou
as well as fellow employees and other witnesses familiar with the case. The
investigator will also talk with your employer, supervisor, and other management
witnesses.

You and your employerwill be notified of the investigation results within 90 days of
OSHA's receiving the complaint.

In addition, in some states, an administrative hearing will be set once the state
agency has determined you have.a case. If there is a hearing, you should present the
most convincing case possible. And you may want to have union health and safety
committee members (have a letter from the local union president authorizing their
appearance), witnesses, and even legal counsel with you at the hearing.

At the hearing, be prepared with copies of all supporting documentation including
any correspondence with your employer and others, state reports, records of
phone conversations, and personnel records. Also, have someone take notes of
everything that goes on. These notes will be useful documentation, especially if you
are dissatisfied with the hearing's outcome and want to request a rehearing. (See
Section 4:11-DOCUMENTATION for details on how to keep such records.)

If the investigation or state agency hearing determines your case has merit and there
is sufficient evidence tQ process your case through the courts, OSHA or the state
agency will attempt to negotiate a settlement with your employer. Such a settle-
ment will include reinstatement to your job, full back pay, and clearing of your
personnel records. OSHAwill also insistyouremployer posta notice atyourjobsite
waming against future job safety and health discrimination.

But your employer may refuse to settle. Then, OSHA can take the case to U.S. District
Court. The court has the power to issue an order requiring the employer to reinstate
employees to their former positions with full back pay and clear all personnel
records. The court may also protect the employees from further discrimination.

The OSHA investigation (or state program hearing) might decide you don't have a
justified case. Then you and your employer will be notified with an explanation.
You can disagree by requesting that OSHA's deputy assistant secretary review the
decision. To request such a review, write the nearest OSHA area office. However,
be prepared to explain why you disagree with the investigation results and to
provide additional information that may not have been considered in support of
your case.

What happens when
OSHA recives your
discrimination
complaint?

WHAT HAPPENS IN
STATES WHKH PROVIDE
ADMINISTRATIVE
HEARINGS?

WHAT IF THE
INVESTIGATION DECIDES
IN YOUR FAVOR?

WHAT IF THE
INVESTIGATION DECIDES
IN YOUR FAVOR BUT YOUR
EMPLOYER WONT SETLE?

WHAT IF THE
INVESTIGATION
DETERMINES YOU DONT
HAVE A CASE?

If there's a state program and you're dissatisfied with the hearing results, you can
request a rehearing from the appropriate state agency. Your request should explain
why the decision was unreasonable. Include any relevant notes taken at the hearing
as well as the original documentation supporting your case.
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REMEMBER: GOING THROUGH THE OSHA ENFORCEMENT PROCEDURtE, FOR
EXAMPE, REQUESTING AN INSPECTION, SHOULD ONLY B ATTElMPED
AFTER OTHER MEASURES HAVE FAILED.

So before you file a complaint, ask your employer or supervisor to change hazard-
ous work processes. Or go through your health and safety committee if you have
one.

You can also use your grievance procedure to correct health and safety problems.
And your union might want to negotiate specific health and safety language as a
furfther protection. (See Section 4:111-COLLECTIVE BARGAINING for examples of
such contract language.)

WHAT IF THERE IS A STATE PROGRAM?

Some states have their own OSHA plans. The OSHAct encourages states to admin-
ister and enforce their own occupational health and safety programs if at least as
effective as the Federal program. Like the Federal program, such states can set
standards, inspect workplaces, cite and fine employers, and decide on appeals of
enforcement measures.

As ofSeptember 1977, twenty-one states and one territory (Virgin Islands) had their
own programs:

MARYLAND
MICHIGAN
MINNESOTA
NEW MEXICO
NORTH CAROLINA
OREGON
SOUTH CAROLINA

TENNESSEE
UTAH
VERMONT
VIRGIN ISLANDS
VIRGINIA
WASHINGTON
WYOMING

How do you
complain about the
state pogram?

If you work in a state with such a program, ask for inspections, file discrimination
complaints, and appeal citations and variances with the appropriate state enforce-
ment agency. You can also file complaints against the state program with Federal
OSHA if you think the state has not adequately protected your rights.

State plans are monitored by the Federal OSHA. That means that OSHA has to make
sure the state program is indeed as effective as the Federal program.

If you think the state program has not met its responsibilities, you can complain to
Federal OSHA. To do so, file a written complaint against state program administra-
tion (CASPA), with the nearest Federal OSHA office.
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You may want to file a CASPA if the appropriate state ageny has not:

1 ) Ad tely followed up on your request for inspection

2) Con d a tinly orcp Inscon

3) Issued ctato for known violations

4) Followed state OSHA ruls and r lations

5) Protected your rghts against discimInation
Some states may have even more protections against discrimination than Federal
OSHA. In Califomia, for example, employees are also protected against discrmina-
tion if they refuse to work in hazardous conditions.

6) Followed proper p ures for granting s

When it receives a CASPA, Federal OSHA decides whiether to take corrective
action, then notifies you in writing of its decision. As with anyOSHA complaint, be
sure to include all relevant facts and information. This is all OSHA has to go on. (See
Section 4:11-DOCUMENTATION for more information on what to include in a
CASPA)

IfOSHAdecides not to take corrective action, you can ask Federal OSHAofficials to
re-evaluate the case. To do so, write the nearest OSHA area office. Afterwards you
will be notified in writing of their final decision.

WHAT DOES FEDERAL
OSHA DO WHEN IT

RECEIVES A CAPSA?

WHAT IF YOU'RE NOT
HAPPY WITH OSHAS
RESPONSE?

WHEN DO YOU RLE A
CASPA AGAINST THE
STATE?
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Section 4:11
DOCUMENTATION

1. Why should you kep health and safeWty
records?

11. What Infonnation can th record include?
A. Keeping a health and safety log

1. Job conditions
a. Walking/working surfaces and tools and

equipment
b. Physical hazards
c. Materials and other chemical exposures

2. Injuries, illnesses, and symptoms
3. Training and information

a. What are some examples of standards
requiring training?

4. Results of air monitoring tests
5. Results of medical exams and tests

a. What are some examples of standards
requiring medical tests?

6. Results of requests for OSHA inspections
B. Keeping a separate chemical log
C. Keeping a separate injury/illness log

111. How can you us health and sakty records?
A. Documenting job exposures for your doctor

1. What job information should you give your
doctor?

2. Discuss Appendix B - "DEAR DOCTOR"
with your doctor

B. Documenting an OSHA complaint
C. Documenting a complaint against the state

program (CASPA)
D. Documenting a request for a NIOSH Health

Hazard Evaluation
E. Documenting a State Workers' Compensation

Claim
1. Information for a Workers' Compensation

Claim
2. Benefits

a. Temporary disability
b. Permanent disability



DOCUMENTATION Section 4:11

Keeping icods of matters related to health and safety is an important way for
workers and their unions to protect individuals' health from job-related hazards.

WHY SHOULD YOU KEEP HEALTH AND SAFETY RECORDS?

As we saw in Section 1 of the Manual, construction work is usually dangerous.
Conditions and jobs change so quickly on the site that hazards may appear and
disappear often in just enough time to cause serious injury or saw the seed for
future illness.

Not only are construction workers injured by obviou, usually avoidable hazards
such as unguarded tools, ungrounded electrical equipment, or unshored trenches.
But everyday they are also exposed to countless hidldn hazards such as hot melt
tape when laying carpet, emissions from hot asphalt or coal tar pitch, fiberglass
and other dusts from insulation operations, invisible carbon monoxide gas, solvent
and resin vapors from paints and adhesives, or asbestos dust from sanding spackle
and sheet rock tape.

Some hidden hazards take years to produce disease. And you may never even
realize you have been exposed to arryting harmful. So, unless you keep records,
you may never be able to link a chronic illness or injury to a job condition.

WHAT INFORMATION CAN THESE RECORDS INCWLDE?

If you're concerned about your health, keep reCo-ds of (that is, document) all
matters related to job conditions.

REMEMBER: NOT ONLYAE YOU AT RISK FROM THE CONDITION OFYOUR
OWN JOB, BUT NEARBY JOBS COULD ALSO USE MATRIALS OR CREATE
HAZARDS THAT MIGHT HARM YOUR HEALTH.

So pay attention tojob conditions around you. AJso include this information in your
records.

Since construction work is constantly changing, mary building tradesworkers keep Keeping a health and
track of their job conditions in a special calendar or l. Note that the following safty log
sample log includes: date; job location; employer; tools used that day; materials
used that day; information from labels; and job/duties performed that day. Any
convenient pocket calendarwould also be perfectly adequate so long as you note

141



dawn the above information. (See Section 2-HAZARDS for information on pos-
sible hazardous job conditions to watch out for.)

HEALTH AND SAFETY LOG
EMPLOYER:
JOB LOCATION:
JOB DESCRIPTION:
JOB CONDITIONS:

WALKING/WORKING SURFACES:
TOOLS AND EQUIPMENT:
PHYSICAL HAZARDS:
MATERIALS AND OTHER
CHEMICAL EXPOSURES:

INJURIES OR ILLNESSES:
TREATMENT:
LOST WORKTIME:

AIR MONITORING AND RESULTS:
MEDICAL EXAMS (TESTS) AND RESULT'
TRAINING AND INFORMATION ON HA

DATE:

JOB CONDITIONS

Walkinq/wouking surfaces
and tools and equipment

Physical hazards

Materials and other
chemical exposures

Always note all job conditions.

Indicate the condition of walkl/woddng ufac, laddem and s
and tools provided foryourjob. Are adequate protections such as railings, guards,
grounds, lifelines, or hole covers provided? Are hand-held and power tools and
equipment in good repair and well-maintained? Are you provided with fire ex-
tinguishers and a means of safely storing sharp tools such as saws and knives? (See
Section 3:111-SAFETY HAZARDS for possible hazards and protections.)

Include physical hazards such as noise, vibration, radiation, and heat or cold
extremes. Doesyour employer do anything to control these exposures, for example
allowyou to take adequate rest-breaks in hazard-free areas? Areyou provided with
ear plugs? Are tools and equipment equipped with special noise or vibration-
damping materials? Are you allowed enough time to acclimatize to hot environ-
ments? Are you provided with adequate drinking water and wash facilities? (See
Section 2:11-PHYSICAL HAZARDS for possible hazards and protections.)

Also note down chemical hazards-whether job is exceptionally dusty, orwhe-
ther you notice visible fumes or mists. Are you exposed to invisible gases and
vapors? Do any of these irritate skin, eyes, nose, or lungs? (See Sections 2:1-
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CHEMICAL HAZARDS and 3:1-IDENTIFYING AND CONTROLLING ACTUAL HEALTH
HAZARDS IN YOUR WORKPLACE for possible hazards and protections.)

What chemical mateials do you use, and are you provided with necessary
protective clothing or equipment such as respirators? What other protections does
your employer provide? Include materials' brand names, chemical contents, recom-
mended use, and information from labels. If there aren't any labels or if labels don't
list chemical contents or hazards, ask your employer to find out what you're using
by writing the manufacturer for safety data sheets. Include this information in your
records.

Records of occupational InJurks and illnesses, as well as job-related health
symptoms, may be your only means to document work-related medical problems
for compensation. In addition such records may also identify hazardous work
processes and conditions.

Your records should also list what your employers do to fulfill their legal responsi-
bilities under the OSHAct. Has your employer ever trained you in safe work
practices, and when? Does your employer inform you about all hazards on your
job, including chemical wnes, and how they can affect your health? Does your
employer posta summaryof all accidents and illnesses fortheyearduring the entire
month of February? These are all employer responsibilities. So be sure to include
this information in your records. (See Section 4:1-OCCUPATIONAL SAFETY AND
HEALTH LEGISLATION for what these responsibilities are.)

In addition, OSHA standards and some collective bargaining agreements require
training programs such as employer tailgate meetings or special training in the use
of respirators. Keeping a record of such training is also a way to discover potential
hazard areas. And where such training is required, for example by the asbestos
standard or those listed below, failure to do so is a standard's violation and can be
cited. (Again, see Section 4:1-OCCUPATIONAL SAFETY AND HEALTH LEGISLA-
TION.)

Besides the asbestos standard, a number of others require employers to train
workers. Among these are the standards for powder-actuated tools, respiratory
protection, and fire protection. These are found in the Federal Construction Safety
and Health Regulations. For a free copy, write to the nearest OSHA Area Office.

Your records should also include rults of any air measurements taken of the
workplace air. Your exposures to many chemical materials used on construction
sites are regulated by OSHA standards. And most of these standards are for
airbome levels.

It is particularly important to keep track of pre-employment and other medical
examinations and tets. These records may be your only clue that a job-related
illness is developing. Results of both air measurements and medical tests will help
you identify possible hazard areas or document an illness-causing exposure. They
will also help you keep track of any changes in your health.

INURIES, ILLNESSES, AND
SYMPTOMS

TRAINING AND
INFORMATION

What arwe som examples
of stnards requiring
training?

RESULTS OF AIR
MONITORING TESTS

RESULTS OFMEDL
EXAMS AND TESTS

143



REMEMBER: YOU (THAT IS, THROUGH YOUR PSONAL PHYSKIAN) HAVE
THE RIGHT TO THE RESULTS OFANY MEDICAL EXAM, EVEN IF OVDED BY
YOUR EMPLOY[L

Workers such as operating engineers, drillers, or riveters who are regularly exposed
to high noise levels on their jobs might want to arrange for annual hearing tests
(called audiograms). This could even bea bargaining point in contract negotiations.
And some standards require such tests.

What awe some exampks
of staddads requiring
medical tests?

A revised noise standard proposed in 1977, if promulgated, would require em-
ployers to provide such tests for employees regularly exposed to high noise levels.
And the current Federal tos standard requires employers of workers ex-
posed to levels above the standard to take regular air measurements and provide
yearly medical examinations including lung function tests.

REMEMBER: ALTHOUGH ASBESTOS MAY NO LONGER BE WDELY USED ASA
UILDING MATERIAL, BUDING TRADESWO MAY STILL BE EXPOSED

TO THIS LZARDDURGDAND REMODEL,ANDWHLESANDING
CERTAIN VINYL F R .

RESULTS OF REQUESTS
FOR OSHA INSPECTIONS

Keeping a separate
dcmical 10g

You will also want to keep records of complaints to OSHA by yourself or fellow
workers, of arny resulting inspections, and whether hazards were cited and abated.
(See Section 41-OCCUPATIONAL SAFETY AND HEALTH LEGISLATION for em-
ployees' legal rights underthe law.)You can also fileOSHA complaints if discrimin-
ated against for exercising yourOSHA rights or if a state program has not adequately
protected you. You will want to document the results of these efforts, as well as ary
request for a NIOSH Health Hazard Evaluation.

You might also want to record information about chemical exposures for each job
in a chemkal lg. The sample form below could be used to document chemical
exposures created by your own as well as other jobs nearby. This log would be
especially helpful when giving your doctor a medical job history or when docu-
menting a workers' compensation claim.

When filling out the log, be sure to give as much detail as possible about materials,
chemical contents, label information, and power tools and equipment used by
yourself and others nearby.

LOG OF CHEMICAL EXPOSURES
JOB: NAME:
LOCATION: _DUTIES:
DATES:_ MATERIALS:
A. MY JOB PROCESSES AND THOSE NEARBY THAT MIGHT CREATE HEALTH HAZARDS
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1. SOLDERING OR WELDING:
EQUIPMENT OR PROCESS
METALS
FLUXES, SOLDERS
"BRIGHT" DIP OR METAL CLEANERS
SOLVENTS OR DEGREASERS USED NEARBY

2. SPRAYING:
PAINTS, FORM RELEASES, INSULATION, INSECTICIDES, OR PESTICIDES

3. MIXING:
CEMENT, CONCRETE, MUD, EPOXY RESINS, INSULATION, PAINTS

4. CUTTING, SAWING, DRILLING, SANDING:
METALS, FIBERGLASS, PARTICLEBOARD, FIBERBOARD, WOOD, BRICK, TILES,
PLASTICS, CEMENT, MUD, TAPING COMPOUNDS

5. SANDBLASTING, ROCK DRILLING OR TUNNELING, EXCAVATION:
PROCESS
MATERIAL

6. DEMOLITION AND REMODEL:
BUILDING'S AGE
ASBESTOS
LEAD (FROM OLD PIPING, PAINT)
SANDBLASTING

7. RADIATION:
ARC WELDING
LASER TEST EQUIPMENT
X-RAY TEST EQUIPMENT

8. SOLVENTS, RESINS, ADHESIVES, PAINTS, COAL TAR PITCH, ASPHALT
9. PAINTS, VARNISHES, LACQUERS, THINNERS, REMOVERS, TURPENTINE

10. WOOD PRESERVATIVES, FUNGICIDES, PESTICIDES, INSECTICIDES
1 1. EXHAUST FROM GASOLINE AND OTHER FUEL-POWERED TOOLSAND EQUIPMENT

B. PROTECTIVE MEASURES PROVIDED BY MY EMPLOYER
1. VENTILATION
2. RESPIRATORS
3. GLOVES
4. CLOTHING
5. OTHER
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Keeping a separate Keeping a separate injury/illness log may be useful later for documenting health
Injury/iliness log problems for compensation claims. You might also want to document recurring

job-related symptoms such as headaches that occur everytime you work with a
certain material. (See also Section 3:1-4DENTIFYING AND CONTROLLING ACTUAL
HEALTH HAZARDS IN YOUR WORKPLACE for how to determine if symptoms are
job-related.)

LOG OF ILLNESSES AND INJURIES

DATE: NAME:__
JOB: TRADE:
LOCATION

1. INJURY, ILLNESS, OR SYMPTOM:
2. WORK PROCESS, EQUIPMENT INVOLVED:
3. MATERIALS INVOLVED:
4. JOB CONDITIONS:
5. DIAGNOSIS AND TREATMENT (FIRST AID, HOSPITALIZATION):
6. LOST WORKTIME:
7. MEDICAL RESTRICTIONS FOR RETURNING TO WORK:
8. DATE RETURNED TO WORK:
9. FILED FOR STATE COMPENSATION?

A. AWARD
B. REHABILITATIVE TRAINING
C. TEMPORARY DISABILITY PAYMENTS
D. PERMANENT DISABILITY PAYMENTS

10. CONTINUING MEDICAL PROBLEMS AFTER RETURN TO WORK:
11. CO-WORKERS INJURED OR MADE ILL AT SAME TIME:
12. CO-WORKERS INJURED OR MADE ILL BY SAME CAUSE, EITHER EARLIER OR

LATER:
13. EMPLOYER'S CORRECTIVE ACTION:
14. COMPLAINT FILED WITH FEDERAL OR STATE OSHA PROGRAMS?

A. RESULTS OF INSPECTION
B. DID EMPLOYER ABATE HAZARD?

146



HOW CAN YOU USE HEALTH AND SAFETY RECORDS?

Besides documenting job-related conditions and injuries and illnesses, health and
safety recordswill help you get better medical care, as well as a better response to
your requests for OSHA inspections, NIOSH Health Hazard Evaluations, or State
Workers' Compensation benefits.

Too few doctors in the United States are as yet trained to recognize occupational Documenting job
disease. Even fewer have been to job sites or are familiar with job conditions. So it expo ms for your
is up to you to tell your doctor about any job exposure or condition that might doctor
affect your health.

Wheneveryou seea newdoctor,whetheryourownorpaid forbythecompany, be WHAT JOB INFORMATION
suretogive him/herthe following information(yourvarious logswill come in handy SHOULD YOU GIVE YOUR
here): DOCTOR?

INFORMATION FOR YOUR D OCTOR

1. WHERE YOUVE WORKED DURING THE PAST 10 YEARS, AND HOW LONG AT
EACH JOB OR LOCATION:

2. YOUR AGE FOR EACH:
3. TYPE OF JOB OR INDUSTRY:
4. TYPES OF (CHEMICAL) PRODUCTS MANUFACTURED OR USED:
5. WHETHER YOU WERE EXPOSED TO ANY DUSTS, GASES, FUMES, MISTS, OR

VAPORS ON YOUR JOB (SEE SECTION 2:1-CHEMICAL HAZARDS FOR MORE
INFORMATION ON THESE):

6. DESCRIPTION OF YOUR DUTIES AT EACH JOB:
7. TYPES OF PROTECTIVE MEASURES, CLOTHING, AND EQUIPMENT PROVIDED:
8. ANY TRAINING OR INFORMATION ON JOB HAZARDS PROVIDED BY YOUR

EMPLOYER OR UNION:
9. ANY INJURIES FOR EACH JOB AND TREATMENT:

10. ANY SYMPTOMS OR ILLNESS FOR EACH JOB AND TREATMENT:
11. WHETHER YOU APPLIED FOR STATE WORKERS' COMPENSATION, IF YOU GOT IT,

REHABILITATION, TEMPORARY OR PERMANENT DISABILITY RATINGS, AND
RESTRICTIONS FOR RETURNING TO WORK:

In addition, go through Appendix B-"DEAR DOCTOR," Part Awith your doctor to DISCUSS APPENDIX11-
find outwhat chemical hazardsyou were exposed to. Then show him/her the Part B "DEAR DOCTOR" WITH
charts on toxicology to determine possible health effects of these exposures. YOUR DOCTOR
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Discusswhetheryou've in fact noticed any symptoms that might be related to ajob
exposure.

Documenting an Following a complaint (See Section 41-OCCUPATIONAL SAFETY AND HEALTH
OSHA complaint LEGISLATION), OSHAwill decide whetheror not to inspect a workplace based on

how well the complaint is documented. This documentation will also insure that
the compliance officer comes out when the problem is greatest and inspects the
proper operations and work area. In addition, such records may also help the
employee respresentative justify a request for review or clarification of any OSHA
decision, and prepare a possible appeal or Complaint Against the State Program
Administration (CASPA).

INFORMATON FOR AN OSHA COMPLAINT

1. BRIEF DESCRIPTION OF THE PROBLEM, WORK PROCESSES, AND JOBS
AFFECTED:

2. ARE YOU REQUESTING A THOROUGH WALL-TO-WALL INSPECTION?
3. LOCATION OF THE HAZARD:
4. IS THE PROBLEM A HEALTH OR SAFETY HAZARD?
5. NUMBER OF EXPOSED OR ENDANGERED WORKERS:
6. IS THE HAZARD "AN IMMEDIATE THREAT TO LIFE OR LIMB"?
7. SPECIFIC FEDERAL OR STATE STANDARD(S) BEING VIOLATED:
8. HAS EMPLOYER BEEN CITED BEFORE FOR THIS OR SIMILAR HAZARDS?
9. HAS THIS PARTICULAR OPERATION EVER BEEN SHUT DOWN BY THE EMPLOYER,

OR FEDERAL OR STATE AGENCY?
10. TIME PERIOD OR SHIFT DURING WHICH HAZARD EXISTS AND WHEN IT IS

MOST NOTICEABLE:__
11. HAS EMPLOYER BEEN NOTIFIED OF HAZARD, AND THE RESPONSE?
12. DO YOU WANT YOUR NAME KEPT CONFIDENTIAL?
13. DO YOU WANT AN EMPLOYEE REPRESENTATIVE TO ACCOMPANY THE

INSPECTOR?
14. DO YOU WANTA CLOSING CONFERENCE BETWEEN THE INSPECTOR AND THE

EMPLOYEE REPRESENTATIVE?
15. HAS ANY WORKER BEEN REPRIMANDED OR DISCRIMINATED AGAINST FOR

COMPLAINING ABOUT THE HAZARD?
16. IS THIS COMPLAINT GOING THROUGH ANY INTERNAL GRIEVANCE

PROCEDURES?
17. COPIES OF ALL WRIlTEN CORRESPONDENCE AND SUMMARIES OF VERBAL

CONVERSATIONS WITH YOUR EMPLOYER RELATED TO THIS HAZARD
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18. NAMES, ADDRESSES, AND TELEPHONE NUMBERS OF ALL EMPLOYER
REPRESENTATIVES WHO HAVE KNOWLEDGE OF THE HAZARD:

U.S. DEPARTMEN r OF LABOR
OCCUPAl tONAL SAFETY AND HEAivTH ADMINIST RAI ON

OSHA.?

Althoughy can request
OMv No. 044Rl49 Although you can request

an OSHA inspection by
letter or phone call, using
this special complaint

tnr Official Onl_ form may get quicker
,a R cin.d Em

_t* results.
Rb.,,.anB

COMPLAINT

This form is provided for the assistance of any complainant and is not intended to constitute the exclusive means

by which a complaint may be registered with the U.S. Department of Labor.

The undersigned (check one)

L] Employee a Representative of employees D Other (specify)
believes that a violation at the following place of employment of an occupational safety or health standard exists
which is a job safety or health hazard.

Does this hazard(s) immediately threaten leath or serious physical harm? M Yes LG No

Employer's Name

(Street
Address

(City _

Telephone

Zip Code. Knd fhr-ine_

1. Kind of business

2. Specify the particular building or worksite where the alleged violation is located, including address.

3. Specify the name and phone number of employer's agent(s) in charge.

4. Describe briefly the hazard which exists there including the approximate number of employees exposed to or threateiied b%
such hazard.

(C(nCinue on ir dsed, if )

Sec. 8(fXI) of the Williams-Steiger Occupational Safety and Health Act, 29 U.S.( 651, provides as follows. Any em-
ployees or representative of employees who believe that a violation of a safety or health standard exists that threatens
physical harm, or that an imnminent danger exists, may request an inspecton by giving notice to the Secretary or his authoir
ized representative of such violation or danger. Any such notice shall bt reduced to writing, shagl set forth withrslasonabl
particultarity tbe grounds foir the notice, and shall be signed by the employees or representative (of employees, andl a1 copy
shall be provided the employer or his agent no later than at the time of inspection, except that, upon request of the persm,*
giving such notice, his name and the names of individual employees referred to dherein shall not appear in such copy or (sn
any record published, released, or made available pursuant to subsection (g) of this section. If upoun receipt of such notifica-
tion the Secretary determines there are reasonable grounds to believe that such violation or danger exists, he shall mke it

special inspection in accordance with the provisions of this section as soon as practicable, to determine if such violation
or danger exists. If the Secretary determines there are no reasonable grounds to believe that a violation or danger exists he
shall notify the employees or representative of the employees in writing of such determination.
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Documenting a
complaint against
the stae progam
(CASPA)

If you have filed a state program complaint and feel the response wasn't satisfac-
tory, you can file a Complaint Against the State Program Administration or CASPA.
Mail your complaint to the nearest OSHA Area Office.

INFORMATION FORA CASPA

1. DESCRIPTION OF YOUR A1TEMPTS TO GET ACTION FROM THE STATE, AND
THE JUSTIFICATION (For example, you would want to describe your attempts
to get a state inspection, and the hazard involved.):

2. THE STATE'S RESPONSE(S) OR ACTION(S) WHICH INDICATE INADEQUATE
ADMINISTRATION OF THE STATE-OSHA PROGRAM:

3. DATE OF INCIDENT(S):
4. WHERE INCIDENT TOOK PLACE-STATE, COUNTY, CITY, AND APPROPRIATE

ADDRESSES:
5. NAME OF EMPLOYER AND PLACE WHERE INCIDENT OCCURRED:
6. NAME(S) AND OCCUPATION(S) OF PERSON(S) INVOLVED IN INCIDENT:
7. DESCRIPTION OF THE INCIDENT WHICH CAUSED THE COMPLAINT:
8. NAME(S) OF PERSON(S) SUBMITTING COMPLAINT:
9. WHETHER YOU INFORMED THE STATE-OSHA AGENCY YOU WERE SUBMITTING
A CASPA:

1 0. STATEMENT THAT YOUR NAME BE WITHHELD DURING INVESTIGATION, IF
DESIRED:

When filing a CASPA use this complaint form.
Complaint about State 18(B) Program Administration.
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COMPLAINT ABOUT STATE 18(B) PROGRAM ADMINISTRATION

1. This fom is provided to assist you in the filing of your complaint about the
adninistration of the State's Occupational Safety and Health Program. Your
complaint, however, must be based on facts directly related to the following:

1. Action(s) which took place at a specific time and place.
2. Action(s) which you believe indicate inadequate adn1nistration of the

State's Occupational Safety and Health Program.

2. Date of Incident 3. State 4. County 5. City

6.Street Address Where Incident Occurred

7. NMe of Employer or Name of Place Where Incident Occurred, If Applicable

8. Name(s) and Occupation(s) of Persons Involved in Incident, If Applicable

9. Describe the Incident which caused your complaint.

10. Name(s) of Person(s) Submitting Coplaint (will be withheld upon request)

11. Telephone where you can be reached for informatiom 12. Date This Form Completed
Area Code: No. Ext.

13. Address No., Street, City and State, Zip Code

14. t ] Do not Reveal My Name ( J You May Reveal My Name During Investigation

15. The State Agency ( J Has [ J Has not been Furnished this Data

16. Signature of Person Filing Report

For complaints against the States of Arizona, California, Nevada, Hawaii, Guam,
Samoa or Trust Territories, mail this form to: U.S. Department of Labor, 450
Golden Gate Avenue, Box 36017, OSHA, San Francisco, California 941(2.
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Documenting a
requSt for a NIOSH
Health Hazard
Evaluation

Sometimes you are not able to identify the exact cause of disease symptoms,
although you still strongly suspect thattey are due to ajob exposure to chemicals.
In such a situabon, you maywant to request NICSH do a Health Hazad Evaluation
to find out what's causing the problems. Mail requests to: National Institute for
Occupational Safety and Health, Hazard Evaluation Services Branch, U.S. Depart-
ment of Health, Education, and Welfare, Cincinnati, Ohio 45202.

Any worker, authorized employee representative, or employer may request a
Health Hazard Evaluation when a potential health problem is suspected. Such a
request would be appropriate if: workers are complaining of breathing problems
due to a particular chemical, but there aren't any standards; or specific chemical
standards are being met but workers still experience harmful physical symptoms.

INFORMATION FOR NIOSH HEALTH HAZARD EAWALTION REQUESTS

1.
2.
3.

4.
5.
6.
7.
8.
9.

BRIEF DESCRIPTION OF PROBLEMS:
PHYSICAL SYMPTOMS EXHIBITED BY AFFECTED WORKERS:
NAMES OF SUSPECTED SUBSTANCES (TRADE AND/OR CHEMICAL NAME) OR
DESCRIPTION OF SUSPECTED WORK PROCESS: _
INFORMATION FROM ANY WARNING LABEL OR USAGE INSTRUCTIONS:
EXPOSURE TIME:
WHEN WORKERS EXPERIENCE SYMPTOMS:
HOW LONG MATERIAL HAS BEEN USED BY AFFECTED WORKERS:
PREVIOUS OCCURRENCES OF THE PROBLEM:
WHETHER A COMPLAINT HAS BEEN FILED WITH OSHA (OR EQUIVALENT STATE
AGENCIES) OR OTHER GOVERNMENTAL AGENCIES, WHICH ONES, AND
WHEN:

Use this form when requesting a NOISH Health Hazard Evaluation.
Form A Request for Health Hazard Evaluation.
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U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

REQUEST FOR HEALTH HAZARD EVALUATION

This form is provided to assist in registering a request for a health hazard evaluation with the U.S. Department
of Health, Education, and Welfare as provided in Section 20(a)(6) of the Occupational Safety and Health Act of
1970 and 42 CFR Part 85. (See Statement of Authority on Reverse Side).

Name of Establishment Where Alleged Hazard(s) Exist

Company Street Telephone
Address City State Zip Code

1. Principal Company Activity
(mafluflacturmg construction. tianspoltatilOn, selvices, tC.)

2. Specify the particular building or worksite where the alleged hazard is located, including address

3. Specify the name and phone number of employer's agent(s) in charge.

4. Describe briefly the hazard(s) which exists by completing the following inforniation
Identification of Hazard or Toxic Substance(s)
Trade Nanme (If Applicable) ChemicalI Name
Manufacturer Does the material have a warning label?
If Yes, attach copy of label or a copy of the information contained on the label.

Physical Form. Dust Li Gas El Liquid Li Mist LI
Type of Exposure? Breathing [1] Swallowing L
Number Jf People Exposed Length of Exposure (Hours/Day)
Occupationis of Exposed Eniployees

Yes No

Ot her L
Skin Contact Li

5. Using the space below describe further the nature of the conditions or circumstances which prompted this re-
quest and other relevant aspects which you may consider important, such as the nature of the illness or symp-
tonms of exposure, the concern for the potentially toxic effects of a new chemical substance introduced into the
workplace, etc.

NIOSH-4 (Cii)
9/72

FORM APPROVED

OMB NO. 68-Rl 236
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Documenting a State Each state has its own workers' compensation system. To be compensable,
Workers' work-related Injurks and illnesse must arise out of or In the course of
Compensation Claim emplomet.

This means the injury or illness must occur while the worker is performing a job-
related service or function, or in the course of work that is while going to or from
work, travelling for the employer, in the workplace parking lot, leaving the work
premises, engaging in employer-provided recreational activities during breaks, or
performing acts of personal comfort or convenience during working hours, for
example, going to the restroom.

In addition the injury or illness doesn't have to be solely caused by the employ-
ment. Workers are eligible though the employment is only a contributing factor. We
call this a proximate cause of injury.

Thus it's very important to thoroughly document the situation and conditions
surrounding any work-related injury or illness.

INFORMATION FOR A Workers who believe they have not received sufficient benefits to compensate
WOICtERS' them for injury or illness should file a claim with the state workers' compensation
COMPENSATION CLAIM board. Although many claims are not disputed by employers, workers should be

prepared to provide background and supporting information justifying their claims.

INFORMATION FOR WORKERS' COMPENSATION CLAIMS

1. EXPLAIN YOUR SPECIFIC OCCUPATION, THE DUTIES INVOLVED, AND THE SKILLS
REQUIRED. (THIS INFORMATION WILL HELP DETERMINE YOUR COMPENSATION
RATE.):

2. INCLUDE COPIES OF RECORDS OF YOUR ANNUAL EARNINGS(W-2 FORMS);FOR AT
LEASTTHE PREVIOUS 3 YEARSANDANYADDITIONAL WORK-RELATED EMPLOYER-
PAID EXPENSES SUCH AS MEALS, TRAVEL, PER DIEM, AND OVERTIME.
(ADDITIONAL EARNINGS MIGHT INCREASE THE HOURLY PAY RATE COMPUTED
FOR YOUR CLAIM.):

3. IFYOU AREA NEW OR RECENT EMPLOYEE, INCLUDE EVIDENCE THATYOU WOULD
HAVE CONTINUED WORKING, AND THAT THERE WERE NO INDICATIONS OF
POSSIBLE TERMINATION OR LAY-OFF. (YOUR UNION BUSINESS AGENT MAY
ATTEST TO THE WORK'S PROJECTED AVAILABILITY.):

4. EXPLAIN THE DATE AND NATURE OF THE INJURY OR ILLNESS, AND HOW IT
OCCURRED:

5. INCLUDE EVIDENCE FROMYOUR PERSONAL HEALTH AND SAFETY RECORDS OFALL
PREVIOUS JOB-RELATED INJURIES AND ILLNESSES, AND PREVIOUS WORKERS'
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COMPENSATION CLAIMS (PREVIOUS INJURIES OR ILLNESSES CONTRIBUTING TO
YOUR PRESENT DISABILIlY MAY INCREASE YOUR CLAIM.):

6. INCLUDE COPIES OF INFORMATION IN YOUR PERSONNEL FILE, ESPECIALLY
REPORTS ABOUT GOOD WORK HABITS OR PREVIOUS INJURIES OR ILLNESSES:

7. INDICATE WHETHER ANOTHER PARTY'S NEGLIGENCE CAUSED OR CONTRIBUTED
TOYOUR INJURYOR ILLNESS. (IF SO, ATHIRD PARTYORMALPRACTICE SUITMAYBE
POSSIBLE IN ADDITION TO A WORKERS' COMPENSATION CLAIM.):

8. INCLUDE A RECORD OF ALL EMPLOYER-MADE PAYMENTS RELATED TO YOUR
ILLNESS OR INJURY. EMPLOYERS MAY BE ADDITIONALLY PENALIZED FOR
UNREASONABLE DELAY IN FURNISHING SUCH BENEFITS AS:
A. PRESCRIPTION AND MEDICAL BILLS_
B. MILEAGE TO AND FROM PHYSICIANS' OFFICES AND DRUG STORES,
C. TEMPORARYAND PERMANENT DISABILITY PAYMENTS BASEDON THE CORRECT

RATE
9. INCLUDE EVIDENCE OF ANY INJURIES AND ILLNESSES SUSTAINED SINCE YOU

HAVE RETURNED TO WORK.
THESE SHOULD INCLUDE:
A. HOW LONG YOU WERE OFF THE JOB
B. HOW MANY DAYS YOU WERE UNPAID
C. THE DATE YOU RETURNED TO WORK
D. WHETHER YOU WERE PENALIZED WHEN YOU RETURNED TO WORK

10. EXPLAIN YOURCLAIM'S MAIN OBJECTIVE(S)TO HELPYOURADVISORS DETERMINE
THE MOST EFFECTIVE METHOD TO PURSUE YOUR CASE.
DO YOU WANT:
A. MEDICAL TREATMENT
B. FINANCIAL COMPENSATION
C. VOCATIONAL REHABILITATION

The employer's compensation insurance company pays all medical costs directly BENEFITS
to those who provide services for the injured worker. These benfits can include:
physician charges; drug prescriptions; hospital costs (including rehabilitation ther-
apy); laboratory and x-ray fees; cost of glasses, crutches, and wheelchairs; and
travel expenses incurred getting to and from injury-related providers.

In addition, in some states, employers or their insurance companies are required to
pay all vocational rehabilitation retraining costs.
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Temporary dibility

Peimaw!nt diility

Teunporay Disbility paynents help injured workers meet daily expenses while
they are recoverng from an injury or until further improvement is not expected.
Usually, if injured workers are hospitalized, temporary disability payments start
immediately. If hospitalization is unnecessary, payments may be delayed from two
to seven days. Temporary disability payments also have a specific time limit after
which they will be automatically terminated.

Workers who are still unable to retum to the job after termination of temporary
benefits, orwho are permnentlydisabled, maybeentitled to um disability
pa ents. Payments usually begin when effects of the injury or illness become
stationary. That is, a decision is made that the injury or illness is not going to get any
better or worse. At that point, the disability is rated to determine the amount of
money to be received for permanent loss of.working ability. The percent of
permanent disability determines the number of payment weeks.'

In some states, maximum time limits are set for receipt of permanent disability
benefits. Some states require that workers comply with certain disability percen-
tages (over 70 percent total disablement) before they are classified as totally
disabled. But in still other states, there are no such maximum time limitations or
disability percentage requirements. So it's important to know the particular regula-
tions in the state where you work.
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Section 4:111
COLLECTIVE ARGAINING FOR
HEALTH AND SAFETY
1. How do contracts protect wokters' health?

A. What is a General Duty Clause
1. What are some examples of General Duty

Clauses?
a. Article 9, Heat and Frost Insulators and

Asbestos Workers, No. 16
b. Article 24, District Council of Painters

No. 36 and Los Angeles County Painting
and Decorators Association

B. Personal Protective Equipment
1. How is such equipment provided?
2. What are some examples of personal

protective equipment clauses?
a. Article 34, District Council of Painters

No. 16
(1) Protective devices and clothing

required by law.
(2) Protective gloves
(3) Safety belts
(4) General duty clause

b. Article A, United Association of
Journeymen and Apprentices of
Plumbing and Pipefitting Industry of
United States
(1) Acids, caustics, and other hazardous

conditions
(2) General protective devices for all

jobs
c. Section 14, United Slate, Tile and

Composition Roofers, Damp and
Waterproof Workers Association, Local 27
(1) Coal tar pitch, enameling, protective

coatings
d. Section 17.3, Painters and AJlied Trades,

No. 1399
(1) Steel toe safety shoes

C. Special Hazard Restrictions
1. What are some examples of special hazard

restriction clauses?
a. Section J, Slate, Tile and Composition

Roofers, Damp and Waterproof
Workers Association, Local 27
(1) Materials hoisting and lowering

equipment

b. Section 11, Orange Belt District Council of
Painters, No. 48
(1) Spraying of toxic materials
(2) Testing of materials
(3) Test results to union

c. Section 3, District Council of Painters
1016
(1) Notification to union
(2) Permit posted at job site
(3) Certification
(4) AJTC Training on special coatings

d. Section 7.07, International Brotherhood of
Electrical Workers, Local 428
(1) powder-activated (actuated) tools

D. Special Hazard Precautions
1. What are some examples of special hazard

precautions?
a. Section J, United Slate, Tile and

Composition Roofers, Damp and
Waterproof Workers' Association,
Locals 40, 81, 121
(1) Working around lighted kettles
(2) Apprentices
(3) Fire extinguishers

b. Section 29, Operative Plasterer's and
Cement Mason's International Association,
Locals 2, 489, 343, 739, 838
(1) Scaffolding

c. Section 4, United Slate, Tile and
Composition Roofers, Damp and
Waterproof Workers' Association,
Locals 40, 81, 121
(1) Weight limits

(a) For holding materials
(b) For handling materials
(c) For lifting materials

d. Section H, United Association of
Journeymen and Apprentices of
Plumbing and Pipefitting Industry,
Local 38
(1) Crew size for pipe handling

e. Section 20, Intemational Brotherhood of
Electrical Workers, Local 6
(1 ) Crew size for electrical work
(2) Energized primaries

E. Sanitation facilities
1. What are some examples of sanitation

facilities clauses?

a. Section 21, Orange Belt District Council
of Painters, No. 48
(1) Respirators for sanding drywall

F. Monitoring of toxic materials
1. What are some examples of monitoring

clauses?
a. Section 26, Intemational Brotherhood

of Electrical Workers, Local 6
(1 ) Regular testing of rubber goods

b. Section 7.06, Intemational Brotherhood of
Electrical Workers, Local 428
(1) Radiation monitoring and

decontamination
G. Job Injuries and Illnesses and Disability

1. What are some examples of injury, illness,
and disability clauses?
a. Sections 17.1 and 17.2, Painters and

AJlied Trades, No. 1399
(1) Compensation
(2) Discrimination

b. Section 9, Painters District Council, No. 36
(1) Handicapped workers

H. The right to stop work for a hazardous
condition
1. What are some examples of right to stop

work clauses?
a. Section 3, United Slate, Tile and

Composition Roofers, Damp and
Waterproof Workers' Association,
Locals 40, 81, 121
(1 ) Right to protest hazardous conditions

1. Miscellaneous Provisions
1. Tailgate meetings
2. Continuous payment of wages
3. Hazard pay
4. What are some examples of miscellaneous

provisions?
a. Section 111.22 (F), Intemational

Brotherhood of Electrical Workers,
Local 428
(1) Tailgate Meetings and Records

b. Section 3.14, Intemational Brotherhood of
Electrical Workers, Local 428
(1) Hazard Pay



COLLECTIVE BARGAINING FOR Section 4 111

HEALTH AND SAFETY

HOW DO CONTRACTS PROTECT WORKERS HEALTH?

Increasingly, unions are also bargaining specific health and safety language to
further protect their members' health.

California building trades unions have bargained for general duty language as well
as specific requirement for: safety equipment; restricting hazards; health and safety
precautions; monitoring hazards; maintaining equipment; education and training;
crew size; and right to refuse towork in hazardous conditions. This section contains
samples of such clauses bargained in California.

Instructor's Guide

The General dutyclae recognizes it's the employer's general duty to provide a
safe and healthful workplace.

Note that both examples below refer to Federal and state laws regulating work-
place health and safety. This increases the union's ability to introduce these regula-
tions at a formal grievance hearing. Some unions, for example Painters Local No. 38,
have also added the employers' responsibility to furnish safety equipment as part
of the general duty clause.

"In the performance of work covered by this agreement, the individual employer
and employees shall be govemed by the requirements of all federal and state
health and safety laws including without limitation the Federal Occupational Safety
and Health Act of 1971 and The California Labor Code, and any and all regulations
issued pursuant thereto by any authority, state or federal."

"The contractor shall abide by all the health and safety provisions, rules and regula-
tions of those Municipal, State and Federal agencies having issued authority in the
pertinent field of work being performed by the signatory to this Agreement.
Employees shall also abide by all safety rules and regulations which have been
brought to their attention and shall wear all masks and other safety clothing or
equipment supplied to them bytheiremployer. It shall be the duty of the employer
or his representative to fumish for use safety belts, hoods, masks, gloves, etc. when
and where required. Employees' failure to use the equipment provided shall be
subject to charges by the District Council No. 36."

Other union agreements have negotiated specific language for dpotectiv clth
and equlpmet in addition to the general duty clause. These provisions are the
most common types of health and safety clauses found in building trades contacts.

What Is a Gwnral
Duty Clause

WHAT ARE SOME
EXAMPLES OF GENERAL
DUTY CLAUSES?

Artkk 9, Het and Frost
insulators and sto

Woker, No. 16 (Expired
July 7, 1977)

Artkk 24, DIstrit Councdi
of Paintes No. 36 and Los

County Paintig
coators

(Ered June
30, 1977)

Personal Proetv

Equipent
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Usually, contract provisions for protective equipment and clothing specify types of
hazards for which the equipment is required as well as the equipment. And some
of these clauses may contain all language related to health and safety for that
contract, including first-aid provisions and compliance with govemment safety
standards.

HOW IS SUCH EQUIPMENT
PROVIDED?

WHAT ARE SOME
EXMPLES OF PERSONAL
PROTECVE EQUIPMENT
CLAUSES?
Article 34, District Council
of Painters No. 16
(Expired Jauwy 3, 1978)
PROTECTIVE DEVICES AND
CLOTHING REQUIRED BY
LAW.

PROTECTIVE GLOVES

SAFETY BELTS

GENERAL DUTY CLAUSE

Article A, United
Assoation of
Joueyimen and
Apprntices of Plumbing
and Pipefitting Industry of
United States (Expired
March 3, 1978)
ACIDS, CAUSTICS, AND
OTHER HAZARDOUS
CONDITIONS

GENERAL PROTECTIVE
DEVICES FOR ALL JOBS

These clauses also specify how the equipment is to be provided, whether the
employer purchases and maintains required equipment or the worker purchases
the equipment and is reimbursed by the employer. Rarely must workers purchase
required protective clothing or devices outright.

"(a) Employers shall fumish to all employees all protective apparels necessary to
safeguard painters from all health hazards, such as gloves, rubber pants, boots,
hoods, respirators and creams as prescribed for in the Safety and Health Orders by
the State of California."

"(b) Employers shall fumish protective gloves to be used when washing brushes or
equipment where solvents or chemicals are used that may be injurious to the skin."

"(c) Individual employers shall supply safety belts approved by the State of
California Division of Industrial Safety to all employees on suspended scaffolds
from four (4) stones up. It shall be mandatory for all employees to use safety belts
on work 4 stories and up."

"(d) The Safety Orders of the Division of Industrial Safety are incorporated herein,
and made a part hereof as if set forth in full."

"(a) Members required to work in any area where they are exposed to acids and
caustics or any other hazardous conditions shall be supplied with protective
clothing and equipment by the employer."

"(b) On all jobs there shall be provided by the employer (1) Brazing and safety
goggles; (2) Hard hats; (3) New hat bands; (4) Sturdyand adequate scaffolding and
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ladders; (5) Adequate ventilation equipment for welding galvanized pipe; (6)
Temporary water and toilet facilities sufficient to maintain proper sanitary condi-
tions."

"The Contractors agree to take the accepted steps necessary (in accordance with
State Health Codes) to protect employees workingwith coal tar pitch, enameling or
protective coating. These steps include supplying of safety goggles, masks for
nose, protective cream, etc.; all are to be kept in a sanitary condition."

"Any special equipment or clothing, including safety steel-toe shoes, that is re-
quired by the employer, Federal or State safety regulations, to be used by the
employee in the performance of his duties or for safety reasons shall be furnished
by the Employer or in the altemative the Employeer shall reimburse the Employee
for the cost of such items. The payment on safety steel-toe shoes with a maximum
Employer payment of fifteen ($15.00) dollars, limit one pair of shoes per year."

Building trades contract language has typically included provisions which restrct
or ban certain d"s proc or the u of toxk mateals. Such
clauses may identify specific hazards or they may require workers at risk such as
shot blasters to be specially trained.

"No materials of any kind shall be carried up or down any ladder at any time.
Derricks or hand lines or other equipment must be used for hoisting or lowering all
materials. The employer agrees to furnish and maintain equipment, ladders, hoists,
buckets, etc., that will pass inspection of the State of Califomia Safety Commission
and comply with current applicable State of California Safety Orders including any

Section 14, United Slate,
Tile and Composition
Roofers, Damp and
WateoofWores
Association, Local 27
(Expired Augut 15, 1977)
COAL TAR PITCH,
ENAMELING, PROTECTIVE
COATINGS

Section 17.3, Painter and
Allied Trades, No. 1399
(Expires 30,
1979)
STEEL TOE SAFETY SHOES

Special Hazard
Rstiictkons

WHATAE SOME
EXAMPLES OF SPECIAL
HAAD RESTRCTON
CLAUSES?
Section J, Slate, Tile and
Composition Roofers,
Damp andWa of
WoIrkers Ion,
Local 27 (ExpWed A
15, 1977)
MATERLALS HOISTING AND
LOWERING EQUIPMENT
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Federalty enacted construction safetyorders that may be in effect, and recommen-
dations thereof."

Section II, Orange Belt
Distrit Coundi of
Painters, No. 4 (Expired
Ju 30, 1977)
SPRAYING OF TOXIC
MATERlALS

TESTING OF MATERIALS

TEST RESULTS TO UNION

Section 3, District Council
of Painters 1016 (Expired
June 30, 1977)
NOTIFICATION TO UNION

PERMIT POSTED AT JOB SITE

CERTIFICATION

AJTC TRAJNING ON SPECIAL
COATINGS

Section 7.07,
1nernamnlrthed
of Elctrical Wo,rkers
Local 428 (E d June
30, 1977)
POWDER-ACTIVATED
(ACTUATED) TOOLS

"Any material that may be proven injurious to the health of the men will not be
allowed to be sprayed on any surface under any conditions that do not guarantee
absolute health and safety to the journeyman. This applies to all spray sections of
this Agreement. Where the ingredients are in doubt, the Administrative Office shall
have an analysis made byan independent testing laboratory, and such analysis shall
be kept on file by the Administrative Office. The Administrative Office shall bear
the cost of such analysis and a copy of the analysis shall be forwarded to the office
of the District Council of Painters and Allied Trades No. 48 and signatory associa-
tions."

"Employers must notify the Union of the location of thejob to be sprayed or rolled,
the approximate starting date, the surfaces to be sprayed or rolled, and the
materials to be used before any such spraying or rolling is started ... the employer
signatory is responsible for all the terms of the Spray Regulations listed in this
Article, and, if in doubt as to the surfaces to be sprayed or rolled orthe materials to
be used, he shall request a permit from the Union.

(a) No spraying of any toxic materials without spray permit posted on job site; a
qualified journeyman shall be assigned to do the work.

(b) Employees, who spray special coatings such as epoxies which require special
safety and health regulations by the State of Califomia, shall be required to have a
certification card.

The Apprentice & Joumeyman Training Committee shall establish a course on
Health and Safety in application of special coatings. Any employeewho is found in
violation of this section shall not be allowed to spray for a period of one year."

"Employers signatory to this Agreement shall be allowed the use of Powder-
activated Tools subject to the following conditions:

(a) No worker shall be discriminated against by reason of the individual's refusal to
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use, work with, or be in the vicinity where such a tool is being used.

(b) AIl provisions of the Califomia State Division of Industrial Safety and Cal/OSHA
pertaining to the use of such Tool shall apply.

(c) All Qualified operators shall be registered with the Union before they operate
such Tool on the job."

These contract clauses also recognize dangers Ierent in such a task. Theyare,
however, more general than the special hazard restrictions. They can, for example,
limit the amount of weight a worker can hold overhead. Such clauses can also
prescribe the kind of equipment required to lift a certain weight, or the number of
workers required to lift that weight if there isn't any machinery. And some can
specify the number of workers required to perform certain tasks. Others may
require only that a worker serve as watchperson during a particularly dangerous
task.

"The parties hereto recognize that a lighted kettle constitutes a safety hazard to
persons and property; and, therefore, agree and promise to effect all the safety
measures required by law and the customs, rules and standards of the trade or
craft; and agree that, the kettle is in operation when the motor of a pumper kettle is
running. When same is in operation one (1) Journeyran or qualified apprentice
shall service it at all times and be on the same level as the kettle. No apprentice shall
be allowed towork on the kettle until he has been placed in the fourth (4) period of
his training and then only for the hours as set on the Apprenticeship Standards. He
shall not be assigned to other duties distant therefrom so long as the kettle is not
extinguished. In case of emergency other classifications may be used on the kettle
and such men shall receive Journeymn's pay. The contractor agrees to fumish fire
extinguishers as may be required by the proper authority."

"All scaffolding used must complywith minimum State Safety Order requirements.
However, on all exterior work, a minimum of twenty-inch (20") wide platform

Special Hazard

WHAT ARE SOME
EXAMPLES OF SPECIAL
HZD PRECAUTION?
Section J, United Slate,
TN. and CM ition
Rookfrs, Damp and
IL&

-
aterp oof ork

As Locals 40,
81, 121 (Expired August
1, 1977)
WORKING AROUND LIGHTED
KETTLES

APPRENTICES

FIRE EXTINGUISHERS

Stion 29, Operative
and Cement

Mason's Interntona

A Local 2,
u9, 343, 739, 38
(Epired April 30, 1977)
SCAFFOLDING
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(double plank) shall be required. On all intenor work,where the platform scaffold is
thirty inches (30") or higher, a minimum of twenty-inch (20")wide platform (doub-
le plank) shall be required. On all interior scaffolds eighteen inches (18") or higher,
a step-up shall be provided."

Note: Federal and state standards for scaffold construction are less strict.

Section 4, United Slate
Tik and Composition
Roofs, Danp and
Watroof Wokers'
As sotion, Locals 40,
81, 121 (Expired August
1, 1977)
WEIGHT LIMITS
For holding materials

For handling materials

For lifting materials

Section H, United
Asociation of
Journeymen and
Appentices of Plumbing
and Pipefittn I t,
Local 38 (Ex d March
31, 1978)
CREW SIZE FOR PIPE
HANDLING

"(a) No employee shall be required to hold in suspension, while in the act of
applying the same, any roll of roofing material weighing in excess of fifty-five (55)
pounds, except thirty (30) pound felt in two (2) square rolls. Fifteen (15) pound felt
in four (4) square rolls may not be used on a roof.

(b) No employee shall be required to handle any roll of roofing material, gravel,
rock or granules in bag, package or parcel, weighing in excess of eighty (80)
pounds, except on a flat roof and then onlywhen a pawer hoist is used and at least
two (2) employees are assigned to the work of loading and unloading such rolls,
bags, packages or parcels.

(c) No employee shall be required to lift material manually by himself to a height
over his head from the level from which the material is being lifted."

"On all utility work, including work involving all sizes of transit steel, concrete steel
and cast iron pipe, all services and laterals connecting with mains, fire hydrants,
relief valves, and all appurtenances thereto, the following conditions shall be
obtained:

(1 ) When pipe handling equipment is used on the job site, joumeymen shall work
in crews of three. One joumeyman shall hook the sling on and off pipe.

(2) At all times there shall be at least two joumeymen in a crew.

(3) When a welder is used, a fitter shall work with him."
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"When workmen are required to work on voltages of 750 volts or over, there shall
be at least two (2)joumeymen; one (1 )joumeyman shall 'stand by' within reaching
distance, not working, but wearing rubber gloves while this work is being done."'

"No two men shall work on different phases of the primaries at the same time while
such primaries are energized. There must be at all times a workman covered by this
Agreement on the ground. A line of not less than one-half in diameter shall be on
the pole with the Lineman, and it must be of sufficient length to reach over the top
crossarm and down the other side to the ground, with at least ten feet additional on
each side of the pole; thus, in case a lineman is burned or injured, he can be
lcwered to the ground."

Building trades contracts always include proisons for ckan-up and toilkt
facilitles. Those requiring change room facilities separate from equipment and
materials storage recognize the danger of contaminating recreation clothing with
toxic materials and possibly exposing families and friends.

Section 20, IntematIonal
Brotheromo of Electrical
Workers, Local 6 (Expired
May 31, 1978)
CREW SIZE FOR ELECTRICAL
WORK

ENERGIZED PRIMARIES

Sanitation facilities

Sanitation provisions may also require daily change of protective equipment to
prevent their contamination.

"(1) The Contractor shall make available reasonable sanitary and wash-up facilities
including drinking water, clean rags and suitable waterless soap-type hand cleanser
for his workmen. Facilities for personal clean-up and for changing clothes are to be
separate from any equipment and/or materials, paints; thinners, etc., on job site.

(2) An approved respiratory device shall be fumished by the employer to all
employees engaged in drywall finishing. Respiratory device filters shall be fum-
ished daily."

A closely related area to sanitary facilities is monitoring. These contract provisions
require employers to make sure equipment, materials, and toxic substances are not
endangering workers. Under such provisions employers may be required to take
regular air samples of the worksite air, inspect protective equipment such as gloves
and respirators, or inspect equipment and tools to make sure they are not pro-
ducing too much noise or toxic fumes, gases, or vapors.

These contract provisions may also state how often monitoring is to be done,
methods, and how records are to be kept.

But ifyour contract includes such provisions, it mightalso indicate howworkers can

WHAT ARE SOME
EXAMJPLES OF
SANITATION FACIUTIES
CLAUSES?
Section 21, Orange lelt
Distridct Council of
Painte, No.48 (Expired
June 30, 1977)

RESPIRATORS FOR SANDING
DRYWALL

Monitoring of toxic
materials
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find out about the results. According to some contracts, the results are to be kept in
files usable by workers. And in others, they go to the union.

For example, Section 11, Orange Belt District Council of Painters, No. 48 (under
discussion of special hazard restrictions earlier in this section) requires the employ-
er to have any potentially harmful material tested by an independent laboratory,
with a copy of the results going to the union.

WHAT ARE SOME
EXMPLES OF
MNNORING CAUSES?
Section 26, hitematlonal
koteood ofElI
Woker, Local 6 (Expired
May 31, 1978)
REGULAR TESTING OF
RUBBER GOODS

Section 7.06,
he ionlaotlod

of Ekctrical Workes,
Local 428 (Expired June
30, 1977)
RADLATION MONITORING
AND DECONTAMINATION

Job Injuries and
IlIInes- and
Disability

"The Employer shall be responsible for periodic testing at intervals not to exceed
oneweek of all rubbergoodswhen being used. The date of each such testing shall
be plainly indicated on the equipment so tested. Antiseptic powder for use in
rubber gloves is to be available at all times when such gloves are in use. AJI such
equipment shall be kept in first-class condition in containers provided by the
Employer."

"(a) On anyjob where workers are exposed to radioactive materials and/or radia-
tion in excess of one-tenth of the Maximum Permissible Limits (MPL), as established
bythe Intemational Commission on Radiation Protection, the Employershall employ
a qualified Journeyman Radiation Monitor working under the terms of this Agree-
ment.

(b) Radiation Monitors shall determine the location of hazardous zones and shall be
responsible for the radiation hazards therein.

(c) Radiation Monitors shall maintain permanent and accurate time checks on all
workers entering and leaving such zones, including radiation dosages of all person-
nel emerging from the radiation zone. The Radiation Monitor shall also be in charge
of any decontamination of personnel, their tools, materials or equipment.

(d) The Radiation Monitor shall report to and be subject to the Steward and to the
supervising Electrician on the job."

These contract clauses may provide for imnedikat midical cwae, follwup
trea nt, and wage epcmnt if injury causes lost time. These clauses can
require the employer to compensate injured (or ill) workers for time lost. Marny
entitle workers to a full day's pay for ary injury or scheduled phsician's visit.
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In addition building trades agreements have traditionally provided that workers
handicapped as a result of a job condition continue to be paid a minimum
percentage of the prevailing wage scale.

Many such clauses also restrict discrimination against current or formerly injured
workers.

"17.1 If an employee suffers an industrial injury during theworkdaywhile employed
by the Individual Employer, he shall be compensated for the full day even though
he may have to leave work to visit a doctor. Furthermore, such employees shall be
compensated by the Individual Employer for time lost on not more than two (2)
additional visits to the doctor, provided that the employee in time of question is
still working forthe same Individual Employer at the time ofthe two additional visits
to the doctor, and provided further that the Individual Employer shall schedule the
time of the twm additional visits to the doctor.

17.2 The Employer shall not discharge or discriminate against any employee under
this Agreement because of any industrial injury incurred during employment, as
long as no disability exists, or based on an employee filing of a claim for Workmen's
Compensation Benefits."

"(a) Handicapped workers whose eaming capacity is limited because of age,
physical disability or other infirmity, may be employed at a wage below the
minimum established by this Agreement, but they shall not be employed for lesser
wages than seventy-five percent (75%) of the prevailing wage scale per day.

(b) For a worker to be classified as a handicapped worker he shall apply to the
District Council by letter requesting to be so classified. When approved, his work
card shall be so stamped."

Some building trades unions have also bargained the right to stop woIk if the
situation is toohaz , usually defined as a condition that is dangerous to life
or limb.

WHAT ARE SOME
EKAMPLES OF INJURY,
ILLNESS, AND DSAILIUTY

A ?
SectIns 17.1 and 17.2,
Paines and liled
Trades, No. 139 (Expires
September30, 1979)
COMPENSATION

DISCRIMINATION

Section 9, PaInte
Distrt Councl, No. 36
(ExpIed June 30, 1977)
HANDICAPPED WORKERS

he i to stop
wodk10 hazardous
condition
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WHAT ARE SOME
EXAMPLES OF RIGHT TO
STOP WORK CLAUSES?
SectIn 3, United Slate,
Tik and Composition
Roofers, Damp and

Association, Local 40,
81, 121 (Expired Aug. 1,
1977)
RIGHT TO PROTEST
HAZARDOUS CONDITIONS

Miscellaneous
Provisions

TNLGATE MEETINGS

CONTINUOUS PAYMENT
OF WAGES

HAZARD PAY

"No employee shall be required to work under conditions or use any material or
equipment that is or are unsafe, dangerous or injurious to human life, health or limb.
In the event of a dispute as to the requirements of this Section no employee shall be
required to work under protested conditions or with protested material or equip-
ment until the dispute shall have been resolved byan Inspector from the Division of
Industrial Safetyof the Department of Industrial Relations of the State of Califomia, or
corresponding agency of the Federal Govemment, or through the grievance pro-
cedures of this Agreement."

A variety of other health and safety provisions also appear in building trades
contracts. Some of these include: informing employees about hazardous condi-
tions and results of medical or air measurement tests; and regular medical screening
programs, such as yearly hearing tests for workers exposed to high noise levels or
lung function tests for workers exposed to asbestos.

Many building trades contracts, especially in Califomia, require that regulartailkgat
meetings or other training programs be held on health and safety issues.

And when equipment or processes must be shut down because of hazardous
conditions, contract language can require continuous paynt of wage. This
provision especially demonstrates a strong commitment to worker protection.

Finalty, some unions negotiate extra "hazrd" pay forjobs which expose workers
to particularly hazardous conditions. This extra hazard pay may be appropriate if it
can be reasonably demonstrated that the danger cannot be eliminated.

Forexample, iron workers have to "walkthe steel"without lifelines in orderto tie off
a beam. Using a lifeline would be more dangerous than being without it. So for this
worker group, "hazard" pay is "necessary" because work is considered essential,
and there's no safer way to accomplish it.

Such provisions have the added advantage of documenting that thejob is inherently
dangerous, and may also identify areas requiring new engineering controls or
administrative changes. However, hazad pay should not bicome a solution,
especially If the hazard could be reduced by administrative or enginrering
controls.
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"On Monday of each week between the hours of 8(0 a.m. to 8:30 a.m. there shall
be a safety meeting on the job, devoted to safety discussions and pole top
resuscitation, prone pressure resuscitation and general safety procedures. These
meetings shall apply to all line crews working under this Agreement. A record of
this meeting shall be kept by the Steward and a report of this meeting, including all
matters discussed, shall be sent to the Union Office and to the Chapter Office."

"(a) On jobs where employees are required to work from trusses, swinging scaf-
folds, open ladders, scaffolds (not multiple-enclosed or platform-enclosed), bos-
un's chairs, stacks or towers, a distance of forty (40) feet or more from the ground
floor or supporting structure, or where employees are required to work under
compressed air, or in areas where injurious gases, dust or fumes are present in
amounts necessitating use of gas masks, they shall be paid a bonus of straight time
pay. This shall be at a minimum of one hour, and thereafter each hour or fraction
thereof, shall constitute an hour at the bonus rate.

WHAT ARE SOME
EXAMPLES OF
MISCELLANEOUS
PROVISIONS?
Section 11 1.22(F),
Intemational
of Ekectrical Workers,
Local 426 ( Ired May
30, 1977)
TAILGATE MEETINGS AND
RECORDS

Section 3.14,
Interntkmal Brothed-ood
of Electrical Workem,
Local 428 (Expied May
30, 1977)
HAZARD PAY

(b) Passing through hazardous areas in order to arrive at work site shall be at the
bonus rate and shall be paid for the time actually involved. This shall be at a
minimum of one hour or it may be included in the time worked in the hazard area."
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GLOSSARY OF MEDICAL AND
SCIENTIRC TERMS

ALLERGIK SENSITIZATION: A condition that usually affects the lungs or skin.
Certain people's exposure to a substance will cause a reaction such as
itching, wheezing, runny nose, or a more severe response. Once sensitized,
a person will always react to even small exposures to the substance(s).

ANEMIA: Arny condition in which the number of red blood cells, the amount of
hemoglobin, or the volume of packed red blood cells per 100 milliliters of
blood is less than normal.

ANOREXIA: Loss of appetite.

ANOSMIA: Loss of the sense of smell.

ASPHYXIATION: Suffocation because of lack of oxygen in the blood.

ASTHMA: A disease (usually an allergic reaction) that causes rapid breathing.

BONE MA : The soft substance which fills bones. Blood cells are formed in
the marrow of some bones.

BRONCHIA: Large air tubes, one going into each lung.

BONCHITIS: Inflammation (swelling) in the bronchia (air tubes) of the mem-
branes which produce mucus.

CARBOXYHEOIGLOIN (CoHb): Hemoglobin (normally the oxygen camier of
the blood) bonded to carbon monoxide.

CIRRHOSIS: Liver disease with breakdown and inflammation of parts of the liver.
Interferes with liver function.

CONJUNCTIVITIS: Swelling of the mucous membrane that surrounds the front
surface of the eyeball and lines the eyelids.

CORNEA: The transparent outer coating of the eyeball.

CORROSIVE: A material such as an acid that causes the wearing away of another
material such as the skin.

CYANOSIS: Blue or purple skin color due to lack of oxygen in the blood, or to a
great reduction in the amount of blood passing through the blood vessels.
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DELIIUWM: A condition where the person is excited, often confused, and may
hallucinate.

DERMATITiS: Swelling, reddening, cracking of the skin.

DYSPNEA: Difficulty in breathing, usually rapid breathing, that goes along with
diseases of the heart and lungs.

EDEMA: Filling of the body tissues with fluid, causing swelling.

AGENE: A condition where cells in certain parts of the body such as feet,
legs, or hands die, and the area rots.

GASTROENTERITIS: Inflammation of the lining of stomach and intestines.

HEMOGLOINo: A protein, found in red blood cells, which carries oxygen.

HEMOLYTIC: Causing breakage in red blood cells, which liberates hemoglobin.

HEPATITIS: Inflammation of the liver usually from a viral agent Can also be caused
by a toxic substance such as arsenic (toxic hepatitis).

HYOPE GNTATION: An excess of pigment on different parts of the skin.
Usually dark spots on fair-skinned people.

II7rHER3!A.- Acondition in which the bodytemperature drops below normal
(98.0°F or 37°C).

HYPOXIA: Decrease in the amount of oxygen in tissues and organs.

JAUNDICE: A yellow appearance to the eyes and/or skin.

LARYNX: Voice box.

LWKEMIA-: A cancer which is characterized by production of abnormally large
numbers of white blood cells.

LIBIDO: Sexual desire.

LYSIS-: Breakage or destruction of red blood cells.

METHE -MGLONEMLA A condition in which hemoglobin combined with
oxygen is changed so that oxygen is bound to iron and can't be released to
the body.

MUCOUSME E: Moist lining of mouth, nose, throat, and eyes.

MUCUS: Moist material produced by mucous membranes.
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MYOCARDITIS: Inflamation of the heart muscles.

NARCOSIS: A feeling of dizziness or intoxication.

NEPHRITIS: Inflammation of the kidneys.

NEURIIS: Inflammation of a nerve.

PARESTHESIA: An abnormal spontaneous sensation such as buming, numbness.

PERCUTANEOUS: Absorbed through unbroken skin.

PHOTOSENSITIZATION: An allergic reaction of the skin to sunlight that usually
results after exposure to some chemicals such as coal tar pitch or after taking
certain drugs.

PNEUMONCONIOSIS: Chronic lung disease caused by inhalation of dusts such
as asbestos, silica, and coal dust.

PROTEINURIA: Protein in urine.

PUL EDEM: Filling of the lungs with fluid.

RHINITIS: Inflammation of the mucous membrane in the nose.

SIDEROSIS: A dust disease due to iron particles in the lungs.

SQUAMOUS-CELL EPfIHEUOMA: A form of skin cancer.

TINNITIS: Noises in the ear, for example, ringing, whistling, or booming.

ULCERATION: Formation of an ulcer (opening, hole) on the skin or other body
surface.

VERTIGO: Dizziness.
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GLOSSARY OF ABBREVIATIONS

A number of abbreviations are used in the Manual and accompanying slide shows:

AMERICAN CONFERENCE OF GOVERNMEW AL INDUSTRLAL HYGIENISTS ACGIH
This group coined the term TLVs (Threshold Limit Values), which are recommended
8-hour average exposure limits. When the OSHAct passed in 1970 most of these
limits were incorporated into the standards. There are currently about 500 TLVs
recommended by ACGIH (not standards under OSHA).

AMERIAN NATIONAL STANDARDS INSTITUTE ANSI
An organization which sets standards in mary areas affecting safety and health on
the job (for example: respirators, welding equipment). Many standards adopted
by ANSI have been adopted by OSHA as OSHA standards.

THE MINE ENFORCEMEW SAFETY ADMINISTRATION MESA
This agency, housed in the Department of the Interior had responsibility for enforc-
ing the Federal Coal Mine Health & Safety Act of 1969, and the Federal Metal and
Nonmetallic Mine SafetyAct until establishment ofMSHA in 1977.Among its duties
were testing and certification of respiratory protective equipment.

THE MINE SAFETYAND HEALTH ADMINIStATIO MSHA
This new administration was created in 1977, when the functions ofthe Secretary of
the Interior related to mine safety and health were transferred to the Department of
Labor.

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION NIOSH
This is the enforcement agency established by the Occupational Safety and Health
Act of 1970, and administered under the Federal Department of Labor (DOL). (See
Section 4:1-OCCUPATIONAL SAFETYAND HEALTH LEGISLATION fora description
of responsibilities and duties.)

THE NATIONAL INST'TUTE OF OCCUPATIONAL SAFETY AND HEALTH OSHA
This is the research agency established by the Occupational Safety and Health Act
(OSHA) of 1970, and administered under the Federal Department of Health, Ed-
ucation and Welfare (HEW). Headquarters are located in Cincinnati, Ohio and
Washington D.C., and 9 regional offices are located throughout the U.S. (See
Section 4:1-OCCUPATIONAL SAFETYAND HEALTH LEGISLATION fora description
of responsibilities and duties.)

THE OCCUPATIONAL SAFETY AND HEALTH REVIEW COMMISSION OSHRC
This agency is a three-member independent commission which was set up by the
Occupational Safety and Health Act of 1970 to review appeals of citations, penal-

175



ties, or abatement periods. (See Section 4:1-OCCUPATKONAL SAFETY AND
HEALTH LEGISLATION for a description of responsibilities and duties.)
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Appendix A
HAZARDS OF WELDING AND
SOLDERING
1. What are the health haz of welding?

A. Radiation
1. How does radiation affect the body?

a. The skin
b. The eyes

2. How do you protect yourself against the
effects of radiation?
a. The skin
b. The eyes

B. Chemical hazards
1. Gases

a. Carbon monoxide
b. Ozone and nitrogen dioxide
c. Acetylene, arsine, phosphine

2. Metal fumes
a. "Metal fume fever"
b. The lungs
c. The skin
d. Other health effects

3. What other harmful chemicals are produced
by welding?
a. Materials in fluxes
b. Vapors from solvents

4. How can chemical hazards be controlled?
a. Protective clothing
b. Ventilation
c. Fume-extracting welding guns
d. Respirators

(1) What type of respirator should you
use?
(a) Air-purifying
(b) Gas mask and cannisters
(c) Air-supplied

(2) How do you choose a respirator?
11. What ar the safety hazd of welding (and

soldering)?
A. What are some basic safety rules?
B. Precautions for special types of welding

1. Electric arc welding
C. Also protect nearby workers

Appendix B
"DEAR DOCTOR"$

Part A - DIRECTORY OF TRADES AND
HAZARDOUS MATERIALS AND
OPERATIONS

Part B - TOXICOLOGY (CHEMICALS BUILDING
TRADES WORKERS MIGHT ENCOUNTER
AND POSSIBLE EFFECTS)

1. How do you use this section?
A Using the charts

1. How do you use part A?
2. How do you use part B?

B. Documenting potential health hazards and
effects

C. Informing your doctor about job conditions
and health effects
1. Show your doctor Part A - DIRECTORY OF

TRADES AND HAZARDOUS MATERIALS AND
OPERATIONS

2. Show your doctor Part B - TOXICOLOGY
(CHEMICALS BUILDING TRADES WORKERS
MIGHT ENCOUNTER AND POSSIBLE
EFFECTS)

11. What are oth reekvant sections of the
manual?

III. DEARDO ltOR lletter

Appendix C
OSHA REQUIREMENTS FORA
MINIMAL ACCEPTABLE
(RESPIRATOR) PROGRAM

1. When are respirators ness?
11. Are there requiemets for respirator use?
111. What is the Federal OSHA minimal acceptabk

program for rspirators?
A. Written standard operating procedures
B. Selection
C. Training
D. Individual Use
E. Cleaning and disinfecting
F. Storage
G. Inspection
H. Monitoring of Workplace (air) conditions
1. Evaluation of program
J. Determination of user's health status
K. Approved or accepted use



lesson Titkl: Hazards of Welding and Soldering

Objective: Each apprentice should know:

* two forms of hazardous radiation produced by
welding and soldering, what parts of the body they
most affect, and one effect for each.

* how to protect against radiation effects
* one gas produced during welding or soldering, and

its primary effect(s) on the body.
* one type of fume produced and effects on the

body.
* two possible ways to protect against exposure to

chemical hazards.
* two types of possible safety hazards and how they

can be prevented.

Scope of Lesson: This lesson will provide general
information on hazards associated with welding and
soldering. You should expand on this information,
particularly to relate it to the type of process being
taught. And although the material actually focuses on
welding, soldering may also expose workers to
hazards, but because of the lower temperatures used
exposures are usually not as serious as with welding
exposures.

Training Materials: Manual, instructor notes,
(chemical slide show)

Methods: Go through Manual material, expanding on
the information where necessary. As much as possible,
make your discussion of hazards as specific to the
type of welding or soldering being taught. You can
also have the apprentices read the entire appendix as
a general introduction to the hazards of both
processes.



HAZARDS OF WELDING AND Appendix A.
SOLDERING

Welding is a process that involves applying intense heat to two metals making ajoin
or weld as strong as the original metals. Less heat is needed for soldering which
results in the joining of metals by using a fusible alloy such as lead-tin solder. If
temperatures used in soldering are above 800 degrees F., the process is called
brazing.

WHAT ARE THE HEALTH HAZARDS?

Common types ofwelding are: arc welding; resistance welding; and oxy-acetylene
welding, a form of gas welding. The health hazads produced during these
operations may differ with the type of process. But many hazards, common to all,
are due to the high temperatures used and their effects on the surrounding air and
metals being welded. Use of compressed gas cylinders, solders, fluxes, and elec-
trodes as well as fumes produced by metals or metal coatings and gases produced
during the heating process all contribute to the hazards associated with welding,
and soldering. Any many of these can seriously damage the lungs, blood, skin, and
nervous system, as well as other parts of the body.

One of the most obvious products of welding and soldering is bright visible light
which may cause the eyes to tear or tire out if they are not properly protected. This
light is actually radiation of certain wavelengths. Welding also produces two other
forms of radiation that can't be seen, ultraviolet (uv) and infrared (ir). Both forms are
also produced by the sun.

Both ultraviolet and infrared radiation can damage the skin and eyes.

Ultraiokt (UV) radiation may bum exposed parts of the body, so working
around welding operations without enough protective clothing might result in
sunbum. Long-term exposure, whether from the sun or welding operations, has
also been linked to a certain type of skin cancer. This cancer usually occurs in
people over the age of forty, and more often in fair-skinned persons.

Looking at the welding arc without protective tinted goggles may cause "welder's
arc eye," also known as eye flash. This condition is caused by ultrI t radia-
tion. The outer surface of the eye (cornea) swells up, often resulting in a gritty or
sandy feeling in your eye. Persons suffering from this condition often find it painful
to look at light. 'Welder's arc eye" usually lasts about 24 to 48 hours, and doesn't
seem to have any long-term effects.

Radiation

HOW DOES RADATION
AFFECT THE BODY?
The skin

The eyes
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Instructors' Guide:

This appendix provides general information on the
hazards that may accompany welding (and soldering).
Wherever possible, you should make the lesson specific to
the process being taught, or expand on the material as
much as possible if you are using this as a general
introduction to hazards, as opposed to the hazards of just
one process.

Types of solders that might be used in construction work
include: lead-antimony, lead-tin, and silver solders.
Although the first two won't necessarily pose serious
health hazards unless work is done in confined spaces,
silver solder can be extremely hazardous. Some silver
solders still contain cadmium, a very toxic metal. (See
Appendix B-"DEAR DOCTOR," Part B-Toxicology for
how this metal affects the body.)

Therefore it's important to caution apprentices involved
in high temperature soldering processes to find out what
kind of solder they're using and whether, if it's silver, it
contains cadmium. Also caution them that there's no
reason to risk health effects from this material, that there
are non-cadmium-containing silver solders available. And
they should request their employers to provide such
"safer" materials.

Some possible hazards that occur during welding and
soldering are: explosion of compressed cylinders, or fumes
and gases produced by heating the solder, electrodes, or
the metal being welded or soldered.

Infrared (IR) and ultraviolet (UV) radiation are both
forms of nonionizing radiation. (See Section 2:II-
PHYSICAL HAZARDS, C. Radiation for definitions and
descriptions of these radiation forms.) Other forms of
nonionizing radiation are: radio waves; microwaves; and
radar.

Skin bums caused by UV radiation may range from a mild
case of sunbum to serious blistering and destruction of the
skin layers.

"Welder's arc eye" or eye flash is a common occurrence
among welders when tinted goggles are not used.
Although this condition is painful, it apparently has no
long-term effects on the eyes.



Infrared bums caused by the invisible heat rays may be
very deep, since the rays can pass through the outer layers
of skin.

Uncuffed pants and pocketless shirts are recommended
because cuffs and pockets may trap sparks of molten
metal, possibly causing burns.

During welding or soldering, fumes may also be produced
although not shown on the chart of the welding cycle.

Infrared (IR) radiation may penetrate the outer skin layers, causing bums. Long-
term exposure can also cause changes in skin pigmentation (skin color).

Infrared radiation may cause serious eye bums, or cause cataracts with long-term
exposure. The cataract actually makes the lens of the eye cloudy, and can only be
corrected by surgery.

HOW DO YOU PROTI ECT
YOURSELF AGAINST THE
EFFECTS OF RADIATION?
The skin

The eyes

Chemical hazrds

GASES

The best way to prevent these effects on the skin and eyes is to wear adequate
protective clothing and goggles.

To protect your skin against the buming effects of both UV and IR radiation, wear
protective clothing such as long-sleeved shirts, long cuffiess pants, and gauntlet-
type gloves. And when temperatures are very high, also wear leather aprons.

The best way to protect your eyes against both these forms of radiation is to wear

full face shields or helmets with the appropriate filter shade. The face shield also
protects your skin from radiation and flying metal sparks.

When sodeing, goggles with the correct tint may be enough protection.

Welding and soldering also produce a number of harmful chemicals.

The welding cycle diagrammed here shows that gas are produced as a normal
part of the cycle.

The gases produced may come from the arc, the buming process, or from changes
in surrounding air.

This table indicates possible harmful gases that are produced by welding opera-
tions and their sources.
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GAS

LIQUID LIQUID
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WELDERS MAY BE EXPOSED TO HAZARDOUS GASES

Gas

Acetylene

Arsine

Carbon monoxide

Nitrogen dioxide

ozone

Phosgene

Phosphine

Source

From acetylene not completely used up
in oxy-acetylene welding

Possible contaminant of commercial
acetylene

Welding arc changes carbon dioxide in
the air to carbon monoxide

Incomplete buming from welding or
soldering

Welding arc changes nitrogen in air to
nitrogen dioxide

Welding arc changes oxygen in air to
another form of oxygen, called ozone

Ultraviolet radiation from welding arc

decomposes chkoinated solvents
(degreasers) such as trichloroethylene
and perchloroetylene

Possible contaminant of commercial
acetylene

The welding arc may change carbon dioxide (COQ) normally found in the air we
breathe, into carbon monoxide (CO). Carbon monoxide is also produced in any
process where there is incomplete buming of a carbon-containing material, for
example, gasoline or wood.

Efects

In very high concentrations, usually in
confined spaces, replaces oxygen in the
air, possibty causing suffocation

Anemia (from breaking up of red blood
cells), jaundice, pulmonary edema

Headache, dizziness, concentration
problems, and in high enough
concentrations, coma and death

Irritant, pulmonary edema (delayed
onset)

Irritant to eyes, nose, and throat, chest
pains, wheezing, can lead to pulmonary
edema

Irritant, chest pains, pulmonary edema,
death if concentrations are high enough

Fatigue, tremors, coma, convulsions,
pulmonary edema, and with long term
exposure, anemia, problems with the
G.I. system

Cwbon monoxide

When carbon monoxide is breathed in, it combines with hemoglobin, the oxygen
carrier of the blood. Because hemoglobin will combine more readily with carbon
monoxide than with oxygen, the amount of oxygen in the body is reduced. Carbon
monoxide literally "robs" the body of oxygen by reducing the amount of oxygen
carried by the blood. The first signs of cabon monoxide poisoning are head-
ache, dizziness, and irritability. In high concentrations carbon monoxide can cause

you to pass out and may lead to death.

Welding can also change other gases that are normally part of the air we breathe
into ozone and nitrogen dioxide. Ozorn irritates the eyes and mucous mem-

Ozone and nitrogen
dioxide
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Carbon dioxide in high concentrations can replace
oxygen in the air, and so is an asphyxiant gas.

Both welding and soldering processes may produce carbon
monoxide. (See Section 2:1-CHEMICAL HAZARDS
for more information on carbon monoxide.)

Ozone has been responsible for ozone sickness which
sometimes affects passengers and crew members on jet
airplanes. This condition occurs when ozone in the
atmosphere is drawn into the airplane with air to be
circulated throughout the cabin. Similar symptoms such
as wheezing and chest pains can be experienced by
welders exposed to ozone created by welding operations.



Lead is a toxic metal to which welders may be exposed if
it is used as a coating on the welded metal. Solderers may
be exposed when lead-tin solder is used, although
concentrations are usually low. Lead causes nausea and
stomach problems, nervous system problems, and chronic
exposure may cause kidney damage, anemia, reproductive
system problems, and severe brain damage in some cases.

There is some indication that "metal fume fever" is a
type of allergic reaction since workers continually exposed
to copper or zinc fumes don't develop "metal fume fever."
But if they are away from the fumes, and then return to
the same work, once again they may show the fever
symptoms.

There is apparently no long-term effect from "metal fume
fever. "

When an x-ray is taken, the iron oxide particles will
generally show up in the lungs.

branes, and may also causewheezing, coughing, and chest pains. Both ozone and
nitrogen dixide in even higher concentrations can cause pulmonary edema,
where the lungs fill with fluid. This condition can cause you to literally "drown" on
dry land.

Acetylee, arine,
phosphine

Acetyen, used in oxy-acetylene welding, is an asphyxiant in very high concentra-
tions. That is, it may replace the oxygen in the air so that in confined spaces, there is
not enough oxygen to sustain life. Acetylene may also be contaminated with gases
such as arsine and phosphine. Arsine can break up red blood cells, causing
anemia. Exposure may also lead to kidney damage. Arsine is also knawn to cause
cancer. Exposure to phosphine may lead to tiredness and tremors, and in severe
cases, convulsions and coma.

Welders may also be exposed to pho _en produced by a reaction between the
welding arc (UV radiation) and certain chlorinated solvent vapors such as trichloro-
ethylene.

METAL FUMES Many types of m-tal fume may be produced during welding and soldering from
the metal being welded, the electrode used, arty coating on the metal, from the
flux, or filler metals.

While some metal fumes may only be irritants, others can cause long-term damage
to the exposed welder or solderer.

"Metal fume feveer This is a fairly common illness which affects workers exposed to certain metal
fumes. "Metal ume feve" is an acute condition that usually affects workers who
are newly exposed to metal fumes, or are re-exposed after being away from fumes
for awhile. The most common cause is fumes of zinc from welding or cutting on
galvanized metal. But welding on brass, magnesium, copper, and iron can also
result in this condition.

"Metal fume fever" resembles the flu with symptomn such as dry cough, nausea,
headache, shivering, and aching limbs. An affected worker usually recovers com-
pletely in 24 to 48 hours. There don't seem to be any long-term effects.

The lungs

The skin

Other health effects

When iron or steel are welded, iron oxide fumes are formed. They may be breathed
in and lodge in the lung, like asbestos or silica. This condition is called siderosis.
But unlike asbestos or silica, the iron oxide particles do not seem to cause arny long-
term lung disease or interfere with your ability to breathe.

Metal fumes may also affect other parts of the body, particularly the skin. Chrom-
ium, brass, copper, and cadmium fumes may produce itchy red patches or bumps
on the skin. We call this condition dermatitis. Chromium and zinc chloride (in some
fluxes) are both very corrosive and can eat away the skin, causing holes or ulcers.

Welders and solderers might also experience other effects from exposures to
metal fumes. The following table lists not only possible exposures, but also their
sources and effects on the body.
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METAL FUMES THAT CAN BE PRODUCED DURING WELDING OR SOLDERING

Effcts

Antimony-tin solder

Some silver solders

Chromium

Copper materials,
such as wire and pipes

Cast iron, steel

Coatings on metal, lead materials such
as pipe, lead-tin solder

Magnesium metal or alloys

Galvanized steel, zinc-coated metals

Stomach and intestinal problems,
irritability

Eye irritation, coughing, dizziness,
vomiting, diarrhea, bone disease, loss of
weight, lung and kidney disease

Contact dermatitis (itchy red patches on
the skin), holes (ulcers) in the skin and
wall between the nasal passages,
cancer (for one form of chromium)

Contact dermatitis

"Metal fume fever"

Siderosis (a lung disease which does
not cause disability)

Stomach problems, anemia, and
damage to kidneys, nervous system,
reproductive system, and liver

"Metal fume fever"

"Zinc chills" (a form of "metal fume
fever"), skin ulcers, irritation of the
respiratory tract, chemical pneumonia

Hazards may also be created by materials used in fluxes, by "bright dip" acids, and
by solvents used to clean metals (beforewelding or soldering) or for other cleaning
and degreasing operations in nearby areas.

Materials found in fluxes can also be harmful. Fluorides for example may cause

bone changes after long-term exposure. They can also combine with moisture in
the air and lungs to form hydrofluoric acid. This acid can bum the lungs, possibly
causing pulmonary edema. Similar effects can be produced by hydrochloric acid
(also in some fluxes), and sulfuric acid (in some fluxes and used to "bright dip"
some metals before soldering). Another flux material, decaborane, may cause

excitability, headaches, and dizziness.

Solvents such as trichloroethylene which are used to degrease and clean metals
before welding or soldering can also be hazardous. In addition some chlorinated
solvents such as perchloroethylene and trichloroedtylene can be broken down by
ultraviolet radiation from the welding arc to form a potent nerve gas phosgene

WHAT OTHER HARMFUL
CHEMCALS ARE
ODUCED BY WELDING?

MateIals In fluxes

Vapors from
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Antimony

Cadmium

Chromium

Copper

Iron

Lead

Magnesium

Zinc



which could cause death (see gases for other effects) if concentrations are high
enough.

WELDERS MAY BE EXPOSED TO HARMFUL SOLVENT VAPORS

Methyl Chloroform

Perchloroethylene
tetrachloroethylene

Sowce

Degreaser, metal cleaner

Degreaser, metal cleaner

Efkects

Headache, lightheadedness, dizziness

Headache, dizziness, and with long-
term exposures, liver and nervous
system damage

Toluene Degreaser
General solvent

Trichloroethylene Degreaser, metal cleaner

Skin irritation, headache, dizziness,
drunkenness

Headache, drowsiness, dizziness, and
in high concentrations, collapse - after
long-term exposure, liver damage,
possibility of cancer

HOW CAN CHEMICAL
HAZARDS BE
CONTROLLED?

Prctiv l ng

Ventilation

Fume-xtracting welding

Respirators

WHATLYPE OF RESPIRATOR
SHOULD YOU USE?

Air-purifying

In most cases chemical exposures from welding can be controlled enough to
protect your health. (See recommended controls listed for each hazard in Section
2:1-CHEMICAL HAZARDS and general control principles in Section 3:1-IDENTIFY-
ING AND CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE.)

The effects ofthese materials on yourskin and eyes can be fairlyeasilycontrolled by
wearing the cothing and e potections recommended for controlling radia-
tion and bum exposures.

But most harmful chemicals produced in welding and soldering operations can
also cause damage when they are breathed in. The best way to reduce this danger
is through a vntilation system. On construction sites, however, such systems may
be difficult to set up or impracticable.

But there are fume-extracting welding guns commercially available that might be
useable in such situations. Ask your employer to find out about them.

When ventilation systems are impossible and fume-extracting welding guns are not
in use, you should at least be provided with adequate repratoy protction
suited for the particular chemical exposure. This is your employer's responsibility.

There are many types of respirators available.

Some are air-purifying. That is, they remove dusts and fumes bytrapping them in a
filter.

182



Gas mask and cannisters actually purify the air by pulling it over a chemical
cartridge. This type of respirator may be used to remove hazardous gases orvapors
from breathed-in air.

Finally, air-supplikd respirators may be used, especially in confined areas, where
oxygen is limited, where extremely toxic materials are being used, or where the
concentration of the hazardous materials is not known. This type of respirator
supplies clean air from an outside source or from a tankwom by the welder. But if
the source of clean air is compressed from environment air, make sure it is free of
possible toxic chemicals.

Whatever type of respirator you wear, you should check that it is the right one for
the hazards you are being exposed to, and that it has been approved by NIOSH
(National Institute of Occupational Safety and Health) and MESA (Mine Enforce-
ment SafetyAdministration)orMSHA(Mine Safetyand Health Administration). (For
more information on respirators, see Section 3:1-4DENTIFYINGAND CONTROLLING
ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE.)

Gas masks and cannisters

Air-supplied

HOW DO YOU CHOOSE A
RESPIRATOR?

REMEMBER: WELDERS ANDSO SMAY KBE EOSED TO A NUMB OF
HARMFUL GASES, FUMES, AND VAPORS. SO IF YOU WELD OR AS
PARTOFYOURJOB, MAKE SUREYOUR HEALTH IS ADEQUATELY PROTECTED.

Know what you're working with. Make sure you use adequate protective clothing
and ventilation or respirators where necessary. And avoid certain materials entirely.
There's no reason to use cadmium-containing silver solders or trichloroethylene.
"Safer" substitutes are available. And never arc weld around an area where you've
been using chlorinated solvents or metal cleaners such as perchloroethylene. The
resulting decomposition product, phosgene, could cause death.

WHAT ARE THE SAFETY HAZARDS?

Many safety hazrds may occur during welding and soldering operations. They
include: flying sparks of molten metal; fire; electric shock from improperly ground-
ed equipment; and explosion of pressurized gas cylinders. These hazards can be
eliminated or reduced if welders and their supervisors follow certain basic safety
rules.

By following these safety ruls welders can reduce the risk of injury or other harm:

1) Only use equipment you have trained to operate
Your employer should not assume that knowledge of one type of welding makes
you capable of safety performing others.

What are some basuic
saMty ruls?

2) You should not be expected to perforn welding, cutting, or brazing In
areas where flamable or expOS are used or stored

3) Weld on holow containers only if they have an opening or ent to
release prur
Your employer or supervisor should make sure there is such a vent.
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This list of safety rules is very general, and does not cover
all the possible safety hazards or how they can be
eliminated. You should discuss with apprentices the safety
hazards and good work practices related to the particular
types of welding or soldering they are learning.



4) Mdce sure container that hw held toxic orfmm matals have
been ly puged or ckaned befoe weding

5) Wear sufficlnt protective clothing to pevent bums fom flying metal
spaks
Also wear the right type of tinted goggles for the particular type of welding
process, or preferably a full face shield.

6) Befo using gas ste , check cylinders, valvs, and homs for damage
And make sure gas systems have check valves to prevent backficw into the fittings,
and that couplings are secure.

Precautions for
special types of
welding

ELECTRIC ARC WELDING

Also protect nearby
wo

Other safety precautions will vary with the type of welding. A qualified welding
instructor should familiarize you with the appropriate rules for each type of weld-
ing you leam.

Other precautions are necessarywhen you do ekctric arc weldng. For example,
the frame or case of the welding machine should be properly grounded, and all
connections or leads should be in place before welding. The leads should also be
shielded. Youremployer must replace anywom out leads or electrodes beforeyou
start to weld.

In addition, the risk to otherworkers in the area can be controlled. To do so, isolate
the welding operations with shields or screens. Not only will these measures
protect nearby workers from the danger of bums, but will also cut down the
radiation levels and chemical exposures to which they will be exposed.
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"DEAR DOCTOR" Appendix B.

AENDIX B "DEAR DOCTOR"
PART A DIRECTORY OF TRADES AND HAZARDOUS MATERIALS AND OPERA-

TIONS
PART B TOXICOLOGY (SUBSTANCES BUILDING TRADES WORKERS MIGHT

ENCOUNTER AND POSSIBLE EFFECTS)

HOW DO YOU USE THIS SECTION?

The following two charts have been designed to help you identify possible job
exposures that might result in health problems, either immediately or after many
years of exposure.

REMEMBER: NOT ALL EXPOSURE TO POENTIALUY HARMFUL MATERIALS
WILL RESULT IN THE SAME EFFECTS.

So, it's important to not only know what you're being exposed to and how it can
affect the body, but also whether or not there's adequate ventilation or other
controls to protect your health and whether or not you or your co-workers are
experiencing any effects.

PartA-DIRECTORY OF TRADESAND HAZARDOUS MATERIALSAND OPERATIONS
lists hazardous chemicals (hazards) you might be exposed to in the materials you
use or from certain work processes (such as drilling).

To use Part A, refer to your trade and the haard ls and operat

listed for it. Decide which of these materials you use or operations you're involved
in. If the hazards listed for those operations or materials are cued with a single
asterix(*), look up the hazard in Section 2:1-CHEMICAL HAZARDS. If they have two
asterixs(**), then look them up under CHEMICAL in Part B.

Using the charts

HOW DO YOU USE
PART A?

HOW DO YVO USE
PART B?

(Some of the hazards listed are not as serious as others, and have therefore not
been included in Part B. Also the hazards of broader categories of materials, for
example solvents and cement, are listed by individual chemical in Part B and by
material or category in Section 2:1.)

Part B Toxicology (SUBSTANCES BUILDING TRADES WORKERS MIGHT ENCOUN-
TER AND POSSIBLE EFFECTS ON THE BODY) lists individual chemicals alphabe-
tically.

To use Part B, locate chemicals particular to your trade from the Hazards column in
Part A. In Part B, note possible effects on the body. These effects have been broken
down into four categories: acute (short-term); chronic (long-term); cancer; and
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Instructor Guide:

This section of the manual includes a letter ("Dear
Doctor") which workers or apprentices can take to their
doctor in order to make sure the doctor takes a compre-
hensive work history, including past and present chemical
exposures that might have adverse effects on their health.
(See Section 4:11-DOCUMENTATION for a discussion
of how to keep chemical and medical records, their uses,
and what your doctor should know about your past work
experiences.)

This section also includes two tables: Part A-Directory
Of Trades And Hazardous Materials And Operations,
which lists possible chemical hazards resulting from
exposures to materials or operations; and Part B-
Toxicology (Substances Building Trades Workers Might
Encounter, Their Uses, and Possible Effects on the Body),
in which chemicals identified as hazards in Part A are
listed alphabetically.

Appendix B-"DEAR DOCTOR" was developed so
apprentices would have an easily accessible list of hazards
they might encounter on their jobs. By discussing the
possible exposures listed under their trade as well as for
those working nearby, apprentices (and workers using this
material) will also help their doctors better understand
on-the-job exposures.

You might also find it useful to refer to these tables while
you go through Sectin 2:1-CHEMICAL HAZARDS or
while introducing the idea that work can create hazards
(Section 1:1-HAZARDS OF INDIVIDUAL TRADES
and the slide show, "Introduction to Hazards of
Construction.") The GLOSSARY OF MEDICAL
TERMS at the end of the manual will help explain some
of the technical terms used in these charts.



reproductive. These effects are also broken down by the parts of the body or
system they affect, for example NERVOUS SYSTEM or SKIN, EYES, and MUCOUS
MEMBRANES. (See Section 2:1-CHEMICAL HAZARDS, Introduction, for an explan-
ation of these categories and G. HOW THE BODY FUNCTIONSAND DEFENDS ITSELF
to get some idea about how various chemicals can damage different parts of the
body.)

Part B also lists the OSHA peumissibki exposum limit (PEL) or standard for each
chemical, if there is one. Even if no PEL is listed, the chemical might still damage
your health. (See Section 3:11-WORKPLACE STANDARDS for an explanation of PELs
and measurement units, and for a discussion of the limitations of standards.)

Documenting
titial health

hazrds and efecets

Informing your
doctor about job
conditions

SHOW YOUR DOCTR
PART A

SHOWYOUR DOCTR
PART B

You might want to use the charts for your own purposes, to add to or document
information found in Section 2:1. (See Section 4:11-DOCUMENTATION for ideas
about how to keep records of chemical exposures and how to most effectively use
these records.)

You might also want to shcw the accomparnying letter and charts to your doctor,
and discuss with him/her arny possible or actual health problems related to your
job exposures.

Show your doctor Part A. Are you exposed to any of the hazards listed foryour
trade? Are you exposed to any of those listed for trades that commonly work near
you?

Show your doctor Part l. Have you noticed arny health effects that might be
related to ajob exposure?Are you exposed to lead orcadmium? Does yourdoctor
think that special blood or other tests might be necessary to detect any effects of
these or other chemicals? Are you experiencing any syrnptoms that might be
related to a job exposure?

WHAT ARE OTHER RELEVANT SECTIONS OF THE MANUAL?

You might also want to refer to or show your doctor othr rnevt section In
the manual. These include:
Section 1:1- HAZARDS OF INDIMDUAL TRADES
Section 1:11-HAZARDS OF SPEClAL OPERATIONS
Section 2:1- CHEMICAL HAZARDS
Section 2:11-PHYSICAL HAZARDS (noise, vibration, radiation, and heat extremes

are also health hazards)
Section 3:1 - IDENTIMYNG AND CONTROLLING ACTUAL HEALTH HAZARDS IN

YOUR WORKPLACE
Section 3:11 -WORKPLACE STANDARDS
Section 4:11- DOCUMENTATION
Appendix A- HAZARDS OF WELDING AND SOLDERING

In addition, you might want to refer to Section 4:1-OCCUPATIONAL SAFETYAND
HEALTH LEGISLATION for an outline of yours and your employer's rights and
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responsibilities under the law.

"DEAR DOCTOR" LETTER

This sample letter to your doctor explains how he/she could use the charts in this
section. Whenever you see a new doctor or get examined for any health problem,
you might want to show the examining physician this letter and the two charts.

UNIVERSITY OF CALIFORNIA, BERKELEY

DEREEY * DAVIS MVD4ZE LO ANCELS RIVERIDE SAN DIEO SAN PANISO SAWNA ]ARRARA SANTA CrUE

LABOR OCCUPATIONAL HEALTH PROGRAM BERKELEY, CALIFORNIA 9720
INSTITUTE OF INDUSTRIAL RELATIONS
(41S) 642-SS07

May, 1978

Dear Doctor:

During 1977-78 the University of California has been involved in a study of
occupational health and safety hazards in the construction industry. Part
of this program has been to develop an educational program for workers (ap-
prentices) from various trades in the industry.

We have prepared a sunnary of the hazards and associated health risks that
might be encountered by each trade. Although this information is nmre general
than we would have wished, it still reveals the potentially Tmst hazardous
operations and materials in use.

This section is brken down into two charts. The first, Part A - DIRECrORY
OF TRADES AND HAZARDOUS MATERIALS AND OPERATIONS, outlines possible toxic
chemicals to which each trade might be exposed (see column entitled HAZARDS).
The second chart, Part B - TOXICOLOGY (CHEMICALS BUILDING TRADES WORKERS
IGHTr ENCOUmNER AND POSSIBLE EFFECTS), indicates target body systens and how

the materials can affect these systems.

When using these charts, find out your patient's trade and the materials he/she
uses or the operations in which he/she is involved. You might also want to
discuss whether other trades work nearby, and whether they use hazardous materi-
als or are involved in hazard-creating operations. These, too, could be looked
up on the charts.

The enclosed listing of hazards, target body systems, and possible effects are
for your infonnation. I hope they will be beneficial for you in the care of
your patient, and that they help you nmre easily identify possible health
problems.

Thank you.

Sinerely yours,

Donald Whorton, M.D.
Medical Director, LIHP
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EMM.:YUR DOCTO MAY HAVE NO IDEA ABOUT YOUR JOB CONDI-
TIONS. E, IT MAY BE W TO YOU TO EXPLAINAY CONDITON
THAT MIGHT AFFECT YOU HEALTH.

So always be sure your doctor has a clear understanding of your job conditions
including any chemical exposures.
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FEDERAL OSHA REQUIREMENTS FOR
A MINIMAL ACCEPTABLE RESPIRATOR

PROGRAM

WHEN ARE RESPIRATORS NECESSARY?

A number of Federal OSHA standards require respiratory protection if exposures
are greaterthan the PEL prescribed bythe standard (See Sections 3:1-IDENTIFYiNG
AND CONTROLLING ACTUAL HEALTH HAZARDS IN YOUR WORKPLACE and 3:11-
WORKPLACE STANDARDS for a discussion of when to use respirators and which
ones to use.)

For example, the asbestos standard requires respiratory protection if exposures
exceed (are greater than) the limit allowable by law (2 fibers/cubic centimeter of
air, with fibers more than 5 microns in length). Anyone sanding old asbestos-
backed floor tile or involved in demolition operations could be exposed to levels
that exceed this, and would then be required to use a respirator.

ARE THERE REQUIREMENTS FOR RESPIRATOR USE?

But not only must respirators fit properly, be approved by NIOSH and MESA for
their particular use, and sufficiently reduce exposures to protect your health, they
must also be properly stored and maintained, and users trained in their use. This
storage, training, and maintenance are part of what we call a respirator program.

WHAT IS THE FEDERAL OSHA MINIMAL ACCEPTABLE
PROGRAM FOR RESPIRATORS?

Therefore, included in Federal OSHA's Occupational Safety and Health Standards,
are the following requiements for minimal accepbbk (respirator) pgram,
adapted from The Federal Register, Volume 39, Number 25, Part 1910.134 (3Xb);
Occupational Safety and Health Standards, June 27, 1974. (State programs, where
they exist, also have equivalent program requirements.)

Thus, the employer is required to:

1) Establish writen standard operating procedur governing the selec-
tion and use of respirators

2) Select respirators on the basis of the hazads to which the worker is
aspsed

Written standard
operating
procedures

Selection

Appendix C.
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3) Instruct and train the user In the proper use of respirators and their
limitations

Indivdual use

Cleaning and
disinfecting

Storage

Inspection

Monitoring of
workp lace (air)
conditions

Evaluation of
piogram

Determination of
uses health status

Approv ed or
accepted use

4) Where practicable, assign rpirators to indiidual workes for their
lndMvkdul use

5) Regulaly cean and disinfct respirators
Those issued for the exclusive use of one worker should be cleaned after each
day's use, or more often if necessary. Those used by more than one worker must be
thoroughly cleaned and disinfected after each use.

6) Store respirators In a convenient, clean, and sanitary location

7) Routinely Inspect respirators during ceaning
Worn or deteriorated parts must be replaced. Respirators for emergency use such
as self-contained devices must be thoroughly inspected at least once a month and
after each use.

8) Maintain app ate surveillance (monitoring) of work area and degm
of emply eposure or stres
This is to insure that respirators are appropriate for particular exposures, and
continue to reduce hazard levels enough to protect workers' health.

9) The must be a regular Inpection and evaluation to determine the
continued effectheness of the program

10) Not assign perons to tasks requirig use of respirators unl it has
been detemined that they are physially able top m thework and use
the equipment
The local physician must determine what health and physical conditions are rele-
vant. The respirator user's medical status should be reviewed periodically (for
instance annually).

11) Must use approved or accetd pirator when they are avalabl
The respirator fumished must provide adequate respiratory protection against the
particular hazards forwhich it is designed in accordance with standards established
by competent autrities.
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