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Accidents Happen E

FOLLOW RULES

Safety: Who Is Responsible?

A laborer was working at a building renovation job. He was
using a jackhammer to chip away an old concrete and brick
floor from a horizontal I-beam. To do this task, he stood on a
six-inch wide plank laid between two adjacent I-beams. He lost
his balance, falling 14 feet to the concrete floor below and sus-
taining fatal head injuries.

What factors contributed to this fatal accident?

e The laborer was not wearing any fall protection gear.

e The floor openings were not guarded by railings and toe
boards or covers.

e There were no regular worksite inspections.

e There was nobody on the job site who had been trained to
identify hazards and who was authorized to take prompt
action to eliminate them.

e There was no safety and health program in effect.

To keep a worksite safe, people need to recognize hazards
and know how to protect themselves. Employers can provide
that knowledge through education and training programs. It is
up to the employees, however, to put that knowledge to use,
every day and in everything they do.

Safety is everyone’s responsibility.

Accidents such as this one could be avoided by following
OSHA regulations 1926.20 (safety program with regular
inspections), 1926.28 (personal protective equipment), and
1926.500 (fall protection).

6 Copyright © Glencoe/McGraw-Hill



Federal Labor Laws

For additional information, refer to the U.S. Department of Labor’s
website at www.dol.gov.

The federal government has created a number of laws to protect
workers from unfair and unsafe practices.

FAIR LABOR STANDARDS ACT

¢ Sets rules that protect workers under the age of 18 from hazardous
occupations and long working hours.

¢ Provides exemptions in some hazardous occupations for appren-
tices and vocational education students.

¢ Prohibits workers under age 16 from working on construction sites.

¢ Sets the federal minimum wage.

FEDERAL EQUAL EMPLOYMENT
OPPORTUNITY LAWS

¢ Prohibit job discrimination on the basis of race, color, religion, sex,
national origin, disability, or age.
¢ Enforced by the U.S. Equal Employment Opportunity Commission.

FAMILY AND MEDICAL LEAVE ACT

¢ States that employers must provide up to 12 weeks of unpaid, job-
protected leave to eligible employees for certain family and medical
reasons.

e Applies to government employers, public schools, and businesses
with 50 or more employees.

OCCUPATIONAL SAFETY AND HEALTH
ACT

¢ Provides safety and health protection for workers.
¢ See Safety Sheet 1-3 for additional information.

By law, employers must display notices explaining these laws at
the workplace in a place where they can easily be seen.

Copyright © Glencoe/McGraw-Hill
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FOLLOW RULES

NOTES

NIOSH

For additional information, refer to the NIOSH website at
www.cdc.gov/niosh/homepage.html.

NIOSH is the National Institute for Occupational Safety and Health.
It is separate from OSHA, though both were developed through the
Occupational Safety and Health Act. The purpose of NIOSH is to
discover causes of occupational injuries and illnesses and provide
training to prevent them.

RESPONSIBILITIES

The responsibilities of NIOSH include:
e Enumerating the hazards in the workplace.
¢ Identifying causes of work-related diseases and injuries.
¢ Evaluating hazards of new technologies and work practices.
¢ Creating ways to control hazards.
¢ Training safety and health professionals.
e Recommending occupational safety and health standards.

NIOSH AND CONSTRUCTION

More than 7 million people work in the construction industry.
They make up only about 6 percent of the entire workforce, but they
receive 15 percent of the total dollars spent on workers’ compensa-
tion. On a construction site, several different crews may work in a
small area. The types of hazards at the site change, depending on the
kind of work being done. Many projects are short-term. All these fac-
tors contribute to the difficulty of ensuring that worksites are safe.

In 1990, Congress directed NIOSH to conduct research and training to
reduce injuries, fatalities, and diseases in the industry. NIOSH has devel-
oped new strategies in areas such as reducing workers’ exposure to haz-
ardous substances. It also has worked to identify causes of and ways to
prevent injuries and deaths from falls, cave-ins, and electrocutions.

Through research, including field evaluations of accidents and
fatalities, NIOSH has produced numerous publications, including
“Alerts” on specific topics. These Alerts describe how accidents might
occur and how to prevent them.

You can find NIOSH publications at www.cdc.gov/niosh/pubs.html. I

Copyright © Glencoe/McGraw-Hill




FOLLOW RULES

OSHA

NOTES

For additional information, refer to the Occupational Safety and
Health Administration’s website at www.osha.gov.

The Occupational Safety and Health Administration (OSHA) was
created in response to public protest over rising injury and death
rates in the U.S. workplace. In 1970, the United States Congress
enacted the Occupational Safety and Health Act to “assure so far
as possible every working man and woman in the Nation safe and
healthful working conditions and to preserve our human resources.”
The OSH Act covers all employers and employees in the 50 States, the
District of Columbia, Puerto Rico, and all other territories under the
U.S. government’s jurisdiction. It provides not only for safe working
conditions and inspections but also for reviews of and penalties
against employers who violate the law. OSHA administers this act.

OSHA sets and enforces the standards in the act and conducts
workplace inspections to ensure employers’ compliance with those
standards. OSHA also conducts training programs to educate employ-
ers about workplace safety and health issues so that accidents and
injuries can be prevented. It researches emerging safety and health
issues to confront problems as technology changes.

Federal and State Inspections in 2007
Total: 39,324

23,035 16,288

B rontaiirapecian
O
Fespran 1 o0 oomplans
o I

(Continued on next page)
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@ OSHA (Continued)

NOTES

10

Over 30 years, the U.S. workforce has grown from 56 million to
105 million workers. Even so, OSHA has seen workplace fatalities
reduced by 60 percent and occupational injury and illness rates by
40 percent.

Because of the high incidence of accidents and injuries in the con-
struction industry (1,190 fatalities and 501,400 injuries and illnesses
in 1999), special provisions were created to protect construction
workers. OSHA adopted regulations from the 1962 Contract Work
Hours and Safety Standards Act and its 1969 amendment, the
Construction Safety Act, when it created Part 1926 Safety and Health
Regulations for Construction.

You can access the OSHA document Selected Construction
Regulations for the Home Building Industry online at
http://www.osha-slc.gov/Publications/Homebuilders/
Homebuilders.html.

OSHA inspectors make
sure worksites are safe
for workers.

Copyright © Glencoe/McGraw-Hill



FOLLOW RULES

Rights and Responsibilities

NOTES

For additional information, refer to OSHA regulations 1910.1200,
1926.20, 1926.21, and 1926.32.

EMPLOYER RESPONSIBILITIES

Included in the Occupational Safety and Health Act is a “general
duty” clause that covers hazards for which standards have not been
developed. Employers shall:
¢ Provide a workplace that is free from recognized hazards that cause

or are likely to cause death or serious physical harm to employees.
e Comply with occupational safety and health standards established
by the act.

Specifically, employers must first provide for overall safety of the
worksite, including measures for housekeeping, first aid, sanitation,
sufficient lighting, fire protection and prevention, and emergency
egress (escape). Employers are also responsible for providing frequent
and regular inspections of job sites, materials, and equipment by com-
petent persons. Additional standards that employers must follow
include providing every worker:

e Access to his or her medical and exposure records.

¢ Personal protective equipment appropriate for the job.
¢ Safety training.

¢ Hazard communication.

The Hazard Communication Standards are also known as Right to
Know laws. They require employers to notify and train workers about
the identities and the hazards of chemicals they may be exposed to
on the job site.

EMPLOYEE RIGHTS

Employees have the right to:
¢ Contact OSHA about violations of safety and health conditions and
have their identity kept confidential from the employer.
¢ Contest the time period OSHA allows for correcting standards
violations.
¢ Participate in OSHA workplace inspections.

(Continued on next page)
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@ Rights and Responsibilities (Continued)

NOTES

12

EMPLOYEE RESPONSIBILITIES

Along with employees’ rights come responsibilities. Each
employee must, in all of his or her own actions:
e Comply with OSHA regulations.
e Comply with all other safety and health standards.

In other words, you as an employee have the right to a safe work-
place, but, at the same time, you must also do your part to keep the
job site safe for yourself, your coworkers, and your employer.

SAFETY TRAINING

Employers must provide safety training to ensure that employees
can work responsibly and be safe. To be able to recognize, avoid, and
prevent unsafe and unhealthful conditions, workers must be trained
in:
¢ Safe handling of various materials, including chemicals and flam-

mable materials.
¢ Safe operation of tools and equipment.
¢ Potential hazards of harmful plants or animals.
¢ Hazards of confined or enclosed spaces.
¢ Other protective measures to take for specific tasks.

OSHA provides the following definitions to ensure that the proper
persons perform specific tasks on the worksite:

e Authorized persons and designated persons are approved or
assigned by the employer to perform a specific type of duty or to
be at a specific location.

o Competent persons are capable of identifying existing and pre-
dictable hazards and are authorized to correct or eliminate these
problems.

e Qualified persons are those with a degree, certificate, or profes-
sional standing; or through knowledge, training, and experience,
these persons have demonstrated the ability to solve or resolve
problems relating to the project.

To become a competent person or a qualified person, you may
receive training through OSHA or various trade unions and associa-
tions. The Board of Certified Safety Professionals offers additional
training for basic certification as well as specialty certifications.
Before you can correct or eliminate problems or hazards, however,
you must be authorized by your employer.

Copyright © Glencoe/McGraw-Hill



Safe Work Habits

FOLLOW RULES

For additional information, refer to OSHA regulations 1926.25,
1926.27, and 1926.28.

Unsafe acts are the number one cause of accidents and injuries on
the job. Get into the habit of working safely. You’ll benefit yourself
and your coworkers.

DEVELOP A SAFE ATTITUDE

e Work quietly and give your full attention to the task at hand.

¢ Never indulge in horseplay or other foolish actions. Someone could
get seriously hurt.

¢ Before using a tool or a piece of equipment, make sure you under-
stand how to operate it safely.

KEEP YOURSELF AND THE WORK AREA
NEAT AND CLEAN

¢ Fewer accidents occur
at job sites that are well
maintained.

¢ To prevent slips and falls,
promptly clean up any spills
and keep tools, materials,
and debris away from areas
where people walk.

e Always clean your hands
before eating to avoid ingest-
ing hazardous substances.

Copyright © Glencoe/McGraw-Hill
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@ Safe Work Habits (Continued)

NOTES

14

DRESS FOR THE JOB

¢ If working outdoors, dress appropriately for the weather.

¢ Avoid wearing pants or overalls that are too long. They will tend to
catch heels and cause falls. Avoid cuffs because they can collect
debris such as sawdust and metal shavings.

¢ Clothing should not be so loose that it catches on nails or dangles
near power tools. Keep the sleeves of shirts or jackets buttoned, or
roll them up.

e Wear work boots with thick, sturdy soles. When working on a roof,
wear boots with slip-resistant soles. Boots with safety toe caps pro-
tect feet from injuries caused by falling tools and materials.

¢ Tie back long hair in place, or cut it short.

¢ Rings, watches, neck chains, and other jewelry can catch on tools
or materials. Avoid wearing them.

¢ Always use appropriate, approved personal protective equipment
for your eyes, ears, face, head, and feet. Respirators must be
approved by the National Institute for Occupational Safety and
Health (NIOSH). Other personal protective equipment must meet
standards set by the American National Standards Institute (ANSI).

Hardhat

Hearing Protector

Safety Goggles

Safety-Toe Footwear

Copyright © Glencoe/McGraw-Hill



Responding to Emergencies

For additional information, refer to OSHA regulations 1926.23 and
1926.50.

Even when everyone on a job site is careful, accidents can happen.
If someone is injured, first aid can reduce the possibility of perma-
nent disability or death. OSHA requires employers to have an emer-
gency response plan for every worksite. Make sure you know how to
get help. A first-aid kit and at least one trained first-aid responder
must be on site if a medical facility that can treat injured workers is
not “reasonably accessible.”

GENERAL FIRST-AID ACTIONS

Listed below are steps you can take if you're the first person on
the scene of an injury, until trained first responders or medical per-
sonnel arrive. When dealing with an injured person, remember that
the first rule is to do no harm. Careless or incorrect treatment can
worsen the injury.

e Call 911 or the nearest medical facility.

¢ Examine the victim carefully to evaluate injury.

¢ Keep the injured person lying down.

¢ Do not give liquids to someone who is unconscious.

¢ Treat for traumatic shock. (See page 17.)

¢ Keep pressure on a wound to control bleeding.

¢ For eye injuries, pad and bandage both eyes.

¢ If the person is not breathing, administer CPR, if you are qualified.
(See below.)

¢ Keep checking and assisting the victim until medical help arrives.

CARDIOPULMONARY RESUSCITATION
(CPR)

CPR is a procedure designed to help a victim breathe and to restart
the heart. It’s a skill everyone should learn, especially those whose
work may involve even moderately hazardous materials or duties.

Copyright © Glencoe/McGraw-Hill
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Responding to Emergencies (Continued)

NOTES

CAUTION: To learn CPR, you need to be trained by qualified pro-
fessionals. Injury can be caused if CPR is administered incorrectly.
Never attempt CPR on a person who is breathing. Contact your
local American Heart Association, American Red Cross, or hospital
for information about classes.

Lay Rescuer

Association

American Heart ”
CPR for Adult Fighting Heart Disease and Sioke

If you find an unresponsive adult, place flat on back on a firm surface. If the

adult is injured, move only if necessary, and turn head, neck, and body as a unit.

1. Phone 911 or your local emergency response
number (or send someone to phone)

® Get the AED if available
® Return to victim

2. A Open the Airway

® Head tilt—chin lift
® If head or neck injury is suspected, use jaw thrust

3. B Check for Breathing (Look, Listen, Feel)
If the victim is not breathing normally, provide
2 slow rescue breaths (2 seconds each)

® Be sure the chest rises with each breath

* |f chest does not rise, reopen airway, try again
® Use barrier device if available

Check for Signs of Circulation
(normal breathing, coughing, or movement)
* Signs of circulation present but no breathing:
provide rescue breathing (1 breath every 5 seconds)
* No signs of circulation present:
perform chest compressions*
— Compress lower half of breastbone (at nipple line)
— Rate of about 100 times per minute
— 15 compressions, then 2 rescue breaths (repeat)
*If AED is available: POWER ON, attach electrodes, follow prompts

5. CPR: Provide 15 compressions and 2 breaths (repeat)
Check for response every 1to 2 minutes. Continue until
rescue personnel arrive.

TSt RAO 000711 w20 Amarsn Hean Assoaton

Reproduced with permission
Lay Rescuer Adult CPR Poster
© 2000, Copyright American Heart Association

(Continued on next page)
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Responding to Emergencies (Continued) @

SHOCK NOTES

A person can go into shock when the body fails to supply enough
blood to the brain and other vital organs. Shock can result from
injury, dehydration, sudden impact, or allergic reactions, and it can
be fatal. Symptoms include nausea, weak or rapid pulse, dizziness,
chills, shallow or labored breathing, pale skin, confusion, thirst, and
unconsciousness.

In case of shock:
¢ Keep the person warm, lying on the back if possible.
¢ Elevate legs higher than the heart to keep blood flowing to the
organs.

BLOODBORNE PATHOGENS

Bloodborne pathogens are microorganisms, such as viruses and
bacteria, which are present in human blood and can cause disease in
humans. They can be passed from one person to another through
blood and other fluids. Although OSHA does not have specific stan-
dards that relate to construction workers, the “general duty” clause
covers anyone who might be exposed to these pathogens. Employers
should make available personal protective equipment, such as gog-
gles and disposable gloves, so that workers assisting the injured will
be protected from possible exposure.

FALLS

Falls are the most common cause of injury on a construction site,
but determining the extent of injuries is difficult. The person may
have broken bones or spinal or internal injuries. To avoid injuring
the victim further:
¢ Do not move the person at all, unless he or she would be in further
danger.

* Keep the person from moving by surrounding both the head and
the body with folded clothes or blankets.

e Treat any bleeding.

¢ Keep the person warm and treat for shock.

CUTS AND SCRAPES

Minor scrapes and cuts usually will not require professional med-
ical treatment. You can:
¢ Stop the bleeding with gentle pressure applied directly to the
wound, using a clean cloth or bandage.

(Continued on next page)
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@ Responding to Emergencies (Continued)

NOTES

(Continued on next page)

18

¢ Clean the wound with clear water (not soap).

¢ Apply an antibiotic to keep the surface moist and to discourage
infection.

¢ Cover the wound with a bandage to keep it clean.

¢ Elevate the wound higher than the heart to slow bleeding.

BURNS

For minor burns (first degree and second degree up to an area no
larger than 2 or 3 inches):
e Cool the burn under cold running water for 15 minutes or by
immersing in cold water.
e Cover loosely with a sterile gauze bandage.
¢ Have the person take an over-the-counter pain reliever.

For major (third-degree) burns:
e Call 911.
¢ Don’t remove burnt clothing.
¢ If necessary and you are trained to do so, clear the person’s airway
and do CPR.
e Cover the burn with a sterile bandage.
e Treat for shock.

ELECTRICAL SHOCK

In case of electrical shock:

¢ Examine but do not touch the person—he or she might still be in
contact with the electrical source. Remember, you can’t help the
person by becoming a victim yourself.

e Turn off the source of electricity if possible and if it can be done
safely. High power will require professionals.

¢ If unable to disconnect power, break the contact if possible by
using a nonconductive item, such as a piece of dry wood, to push
the electrical source away from the victim.

¢ Check breathing. If breathing has stopped, begin CPR immediately
if you are qualified to do so.

¢ Treat for shock.

¢ Treat major burns as described above.

HEAT STRESS

When the body becomes so hot that it produces more energy
(heat) than it can lose, a person suffers heat stress, or hyperthermia.
There are three stages: heat cramps, heat exhaustion, and heat
stroke. See the table on the next page.

Copyright © Glencoe/McGraw-Hill



Responding to Emergencies (Continued) @

Heat Stress

Stage

Symptoms

First Aid

Heat cramps

‘.

Muscle cramps or spasms, espe-
cially in legs and abdomen

+ Rest.

+ Drink small amounts of cool
water or sports drink.

+ Gently stretch muscle and hold
for 20 seconds, then gently
massage. Repeat as needed.

Heat exhaustion

¢

¢

‘.

Cool, moist, pale or flushed skin
Headache, nausea

Heavy sweating, slightly elevated
body temperature

Dizziness and weakness or
exhaustion

+ Get the person to a cooler place.

+ Give the person small amounts
of cool water, about 1/2 glass
every 15 minutes. (No alcohol or
caffeine.)

+ Remove or loosen tight clothing.

+ Apply cool, wet cloths.

Heat stroke

Vomiting

Decreased alertness, confusion,
loss of consciousness

Extremely high body
temperature

Convulsion

Skin can be moist or (if sweating
has stopped), red, hot, and dry

Rapid, weak pulse
Rapid, shallow breathing

¢+ Life-threatening. Get medical
help immediately. Call 911.

+ Get person to a cooler place.

¢+ Quickly cool body by wrapping
in wet sheets and fanning.

+ Put ice packs or cold packs
wrapped in cloth on wrists,
ankles, armpits, and neck to cool
large blood vessels.

+ Check for breathing problems.

+ Keep person lying down.

COLD STRESS

When the body becomes so cold that it loses more energy (heat)
than it produces, a person suffers cold stress, or hypothermia. This
can happen even when temperatures are above freezing, particularly
if the person gets wet, is exposed to wind, or is fatigued. There are

three stages:
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@ Responding to Emergencies (Continued)

Cold Stress
Stage Symptoms First Aid
Mild + Shivering + Be gentle with the person.
+ Grogginess, poor judgment, + Keep exertion to a minimum.
disorientation
+ Move the person to a warm, dry
+ Normal breathing and pulse environment.

+ Remove wet clothing, and get the
person into warm, dry clothing
and warm blankets. Cover the
head.

+ Put something warm and dry
under the person.

+ Do not suppress shivering—it
helps warm the body.

+ Do not massage the extremities.

+ Do not get the person into a
warm bath or shower.

Moderate Violent shivering or shivering For both moderate and severe
has stopped stages, do all of the above plus the

. i following:
Inability to think and under-
stand, irrational behavior + Life-threatening—call 911.
Slow, shallow breathing + Check for airway obstruction or
breathing problems.
Slow, weak pulse mngp
+ Do not give food or liquids,

Slurre_d speech, poor which might induce vomiting.
coordination

+D t t iti

Severe Shivering has stopped t © not massage extremities or

runk.

Unconsciousness + Continue treatment even if the

Little or no breathing person appears lifeless or tries
to resist help.

Wealk, irregular, or nonexistent

pulse

Dilated (wide open) pupils
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Drug-Free Workplace

For additional information, refer to the U.S. Substance Abuse and
Mental Health Services Administration website at www.samhsa.gov.

The U.S. Drug Enforcement Administration defines drug abuse as
“any activity involving illegal drugs, chronic or improper use of alco-
hol, and misuse of over-the-counter and prescription medications.”

EFFECTS OF ALCOHOL AND DRUG
ABUSE

* On-the-job substance abuse costs employers 100 billion dollars a
year in accidents, theft, health-care costs, and lowered productivity.

* Employees who test positive for drug use tend to be responsible for
more accidents, to use more sick leave, and to have more unex-
cused absences than others.

e The highest rate of illicit drug use across all occupational groups is
that of construction workers—15.6 percent. The same group has the
highest above-average rate of heavy alcohol use. Substance abuse
and construction work make a dangerous mix.

e The inability to concentrate, altered reaction time, and poor judg-
ment—all common effects of substance abuse—endanger your
safety and the safety of others.

e The emotional effects of substance abuse strain personal relation-
ships and can lead to such feelings as irritation, anxiety, and
depression. These feelings can, in turn, affect job performance and
safety.

¢ Addiction takes its toll psychologically and physically. Dependence
on these substances can lead to violence, illness, and even death.

EMPLOYERS’ RESPONSIBILITIES

Many employers adopt federal guidelines for maintaining a drug-
and alcohol-free workplace to ensure the safety of their employees.
These guidelines suggest establishing drug testing, employee educa-
tion and training, and employee assistance and treatment programs.
The American National Standards Institute (ANSI) includes substance
abuse prevention in their construction standards.
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Workplace Violence

For additional information, refer to OSHA’s website page at
www.osha.gov/oshinfo/priorities/violence.html.

Workplace violence includes not only homicide, which the media
cover extensively, but also other, more frequently committed acts of
aggression. The Workplace Violence Research Institute names all
types of physical or verbal assaults, threats, coercion, intimidation,
and harassment in its definition: “any act against an employee that
creates a hostile work environment and negatively affects the
employee, either physically or psychologically.”

EFFECTS OF WORKPLACE VIOLENCE

¢ Homicide is the second leading cause of fatal occupational injury.
Fortunately, the construction industry has the next to lowest homi-
cide rate across all industries.

¢ More than one million workers are victims of workplace violence
each year.

¢ Aside from the direct results of violence, victims also can suffer
from emotional trauma that may affect job performance.

e Coworkers, too, can experience feelings of fear and anxiety after
witnessing workplace violence.

¢ Economic losses due to workplace violence, such as medical and
legal costs, increased absenteeism, and less productivity, are enor-
mous to both the public and the private sectors.

PREVENTING WORKPLACE VIOLENCE

An employer’s responsibility falls under OSHA’s “general duty”
clause to provide a workplace that is “free from recognized hazards
that are causing or are likely to cause death or serious physical
harm.” OSHA encourages employers to create prevention programs
that include pre-employment screening, employee training to recog-
nize signs of stress and potential violence, and carefully planned
termination procedures.
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Accidents Happen m
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PROTECT
YOURSELF

Keeping Yourself and Others Safe

It was a typical construction site. A carpenter was building
plywood forms in preparation for pouring a concrete wall. He
was using a powder-actuated tool to drive nails into the form.
Because the form was hollow, the nail passed completely
through it. The nail traveled 27 feet before striking a 22-year-
old apprentice in the head, killing him.

Several factors played a role in this fatal accident:

e The tool operator had never received training in the
proper use of the powder-actuated tool.

e Neither worker was wearing any personal protective
equipment.

e There had been no worksite inspections.

e There was nobody on the job site who had been trained to
identify hazards and who was authorized to take prompt
action to eliminate them.

e There was no safety training and education program for
employees.

Never operate power tools without proper training and the
correct personal protective equipment. Know and observe all
safety rules. Stay aware of others who are working nearby so
that your actions don’t put them at risk.

Help keep your coworkers safe.

Accidents such as this one could be avoided by following
OSHA regulations 1926.20 (safety program and inspections),
1926.100 and 1926.102 (personal protective equipment), and
1926.302 (training).
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Musculoskeletal Disorders

NOTES

OSHA currently has no regulations addressing musculoskeletal dis-
orders and other ergonomic issues. However, some states do have
their own ergonomics standards. (For a definition of ergonomics,
see the glossary in this guidebook.)

Carpenters and construction workers are at high risk for develop-
ing musculoskeletal disorders. A musculoskeletal disorder (MSD) is a
problem with muscles, tendons, ligaments, joints, cartilage, or spinal
discs.

WRISTS AND ELBOWS

Doing a task over and over can cause irritation to nerves and tis-
sues at or near joints. Damage caused in this way is called repetitive
stress injury (RSI). Wrists and elbows are especially prone to RSI.
Repeatedly using a tool such as a hammer, for example, can cause
RSI.

A common RSI is carpal tunnel syndrome (CTS). The carpal
tunnel consists of eight bones in the wrist, called
carpals. These bones are held in place by a band of
connective tissue called a ligament. Between the
bones (that is, through the carpal tunnel) pass ten-
dons, which control finger movement, and the
median nerve that eventually separates into hand
and finger nerves. Repeatedly and forcefully using
hands to grip and apply pressure (such as when
using tools) or performing tasks that require
repeated bending of the wrist can irritate
the thin membrane covering on the ten-
dons. The membrane swells and puts Median Nerve
pressure on the median nerve, causing
carpal tunnel syndrome. Symptoms
include tingling in the hand, weakness
in the fingers, and/or pain that goes up
the arm.

Carpal Ligamen

(Continued on next page)
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@ Musculoskeletal Disorders (Continued)

26

NOTES

Follow these guidelines to minimize the risk of developing carpal

tunnel syndrome or other arm and wrist RSIs:

¢ Use ergonomically “friendly” tools designed with cushioned grips
and properly angled handles.

¢ When hammering nails or tightening screws, use power tools.
However, try to avoid excessive vibrations.

¢ Minimize wrist movement as much as possible.

¢ Avoid using awkward wrist and arm positions to perform tasks,
especially when applying force.

¢ Rest hands and wrists frequently when doing repetitive work.

BACKS

Back injuries are the most common ailments of carpenters and
construction workers. Back muscles can become strained. More seri-
ously, discs that cushion vertebrae (bones) in the spine can weaken
under stress and herniate (balloon out at a weak point), pressing on
nerves. To minimize the risk of back injury, follow these guidelines:
e Strengthen your abdominal muscles with exercise. Strong abdomi-
nal muscles help protect your back when lifting.

¢ When lifting loads, always lift with your legs, not your back. Bend
knees and keep your back straight as you lift. Avoid twisting move-
ments.

¢ Do not attempt to lift a load if you have no idea of its actual
weight. Get help from coworkers or use mechanized lifters to lift
heavy or stacked loads.

¢ Always lift and move long objects with another person. Lift at the
same time and carry the object at the same level.

¢ When cutting, support stock at a comfortable level. Use sawhorses
if necessary.

¢ Avoid working in awkward or twisted positions.

KNEES

Knee problems are an occupational hazard for all workers who
must kneel as they do their jobs. Common disorders are bursitis
(inflammation of the bursa, sacs that cushion joints) and fluid
buildup on the knee. To minimize risk of knee injury, follow these
guidelines:
¢ Always wear protective knee pads.
¢ Never use your knees as backing. For example, when nailing a brace

to a stake, don’t use your knee to steady the stake.
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Personal Protective Equipment

NOTES

For additional information, refer to OSHA regulations 1910.94,
1910.95, 1910.134, 1926.52, 1926.100-1926.104, and 1926.501.

Construction workers wear a variety of special clothing and gear
on the job to work safely and prevent injury. Training is required to
be sure equipment is used properly.

PROTECTING THE HEAD AND FACE

A hardhat provides construction workers the most basic protection
for the head. In any work environment in which falling objects are a
possibility—however remote—a hardhat is indispensable.
Additionally, note the following:
¢ A hardhat can be either uninsulated or insulated. An insulated hard-

hat protects against electrical shock.
¢ An orange hardhat identifies the safety monitor on a construction
site.

PROTECTING EYES

Eye protection is needed for most construction tasks. On the job,
wear eye protection appropriate to the task. The following chart
shows safety eyewear for selected jobs:

See Table E-1 in
OSHA 1926.102 for
more details about
safety eyewear.

Sanding, Sawing Machining Welding

Goggles

Welding
Helmet
with
Eye
Protection
Under It

Face Shield
with Plastic Screening

Glasses

(Continued on next page)
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NOTES PROTECTING HEARING

Loud noise can cause irreversible hearing loss. The effect is inten-
sified by the duration (length of time) of the noise. Noise is measured
in decibels (dB).

Threshold of Potential Harm to Hearing

\ 4

Normal
Conversation

Circular
Sander

Router

Miter
Saw

Chain Saw

Hammer
Drill

Decibels (dB) 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120

To preserve your hearing, always wear earplugs or acoustic ear-
muffs when working with any noisy tool. Earplugs fit inside the ear;
earmuffs cover the ears. Generally speaking, earmuffs provide the
most protection. For noise levels over 100 dB, both should be worn.

PROTECTING THE RESPIRATORY
SYSTEM

A dust mask is a simple protective covering over the lower part of
the face. It filters out relatively large particles, such as dust from
sanding, and does not require a filter cartridge.

A respirator is a facepiece, hood, or helmet designed to protect
against harmful airborne agents. “Respirator” usually means face gear
with a replaceable filter cartridge. A medical exam is needed before
using a respirator. Follow these guidelines for using respirators:
¢ Use a respirator when work may expose you to fumes, oxygen defi-
ciency, or particulates that a dusk mask cannot filter.

¢ Use a certified respirator with a cartridge designed for the particu-
lar contaminate. Certified respirators carry the term NIOSH on their
label. The manufacturer’s name and type of cartridge are also indi-
cated on the label.

¢ Before beginning the work, do a fit test of the respirator. The
required procedures are given in Appendices A and B-1 of OSHA
regulation 1910.134.
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Protection from the Environment

For additional information, refer to OSHA regulation 1910.151. I

On many construction jobs, workers face challenges from heat,
cold, and the sun’s ultraviolet (UV) radiation.

HEAT HAZARD

Probably the most serious threat to construction workers from the
natural environment is heat. Heat can build up to dangerous levels in
closed-in, uninsulated spaces and on surfaces exposed to full sun-
shine, such as roofs.

Conditions that may develop as a result of too much heat are heat
cramps, heat exhaustion, and heat stroke. A detailed table describing
symptoms and first-aid treatment for these heat-related conditions is
given in Safety Sheet 1-6 of this guidebook.

Heat cramps are painful muscle spasms caused by the body’s loss
of salt through sweating. Symptoms of heat exhaustion include
extreme weakness, nausea, and headache. Persons with either of
these conditions should rest in a cool place and drink small amounts
of water or sports drink.

Heat stroke is the most dangerous hazard for people who work in
hot places. The body of a victim of heat stroke can no longer regulate
its core temperature, which can rise rapidly to 106°F [41.1°C] or
higher. (Normal is considered to be 98.6°F [37.0°C].) The person may
suffer mental confusion or delirium and may lose consciousness. Heat
stroke can cause death. It requires immediate medical attention.

Follow these general guidelines to avoid overheating:

¢ If possible, limit your exposure to heat when you’re just starting the
job. Increase your exposure gradually so that your body can get
used to the heat.

e Wear suitable lightweight clothing.

¢ Use portable fans when working indoors.

¢ Drink plenty of water—as much as a quart per hour.

¢ Alternate work with rest periods in a cool place.

¢ Schedule heavy work in the cooler parts of the day.
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@ Protection from the Environment (Continued)

NOTES

COLD HAZARD

In some climates and at certain times of the year, cold can pose a
hazard to construction workers, causing hypothermia or frostbite.
Hypothermia is the most dangerous hazard confronting people who
work in the cold. In hypothermia, the body is no longer able to main-
tain normal body temperature. This condition requires immediate
medical attention. The table below describes cold-related conditions.
(For more information, see Safety Sheet 1-6.)

Condition

Symptoms

Treatment

Hypothermia

Shivering, confusion, slurred
speech, irrational behavior

Seek immediate medical help; wrap
victim in blankets and keep warm.

Frostbite

Freezing of exposed skin, espe-
cially of the ears, fingers, toes,
cheeks, and nose; tingling, sting-
ing, or aching of affected area, fol-
lowed by numbness; skin appears
white and is cold to the touch

Shelter or remove victim from
exposure to cold winds and seek
immediate medical help.

30

sure to UV radiation:
e Limit direct sun exposure.

Follow these general guidelines to prevent overchilling:

¢ When evaluating cold, take windchill into account. Wind on exposed
skin has the same effect as a lower still-air temperature. For exam-
ple, a temperature of 30°F (-1°C) would feel like 17°F (-8°C) if the
wind blows at 20 miles per hour. The U.S. Weather Bureau issues
windchill data in wintertime weather forecasts.

¢ Pay special attention to protecting feet, hands, ears, face, and head.
Use thermal socks and gloves. Wear insulated hats, earmuffs, and
hoods. In extreme cold, wear a thermal mask.

e Wear multiple layers of clothing to insulate the body.

¢ Take frequent breaks in a warm place.

ULTRAVIOLET (UV) RADIATION HAZARD

UV radiation in sunlight poses dangers to people who work out-
side. It can damage eyesight and cause skin cancer. One type of skin
cancer, called melanoma, can be deadly. People with fair skin are at
higher risk than others. Follow these guidelines to minimize expo-

e Wear UV-blocking glasses or goggles.

¢ Cover up. Wear clothing that does not transmit visible light.
e Wear a broad-brimmed hat to protect face, ears, and neck.

e Use sunscreen with a protection factor of 15 or higher.
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32

SITE

No Way Out

A laborer was working in a trench 4' wide and 7' deep. About
30' away a backhoe was straddling the trench. When the back-
hoe operator noticed a large chunk of dirt falling from the side
wall behind the worker in the trench, he called out a warning.
Before the worker could climb out, 6' to 8' of the trench wall
had collapsed on him and covered his body up to his neck. He
suffocated before the backhoe operator could dig him out.

There were no exit ladders in the trench.

No sloping or shoring had been done to keep the trench
from caving in.

There was no safety monitor on the worksite.

No safety and health program was in effect.

The worksite was not inspected regularly.

Training and education were inadequate.

Employers must teach workers how to recognize and avoid
unsafe conditions. Because the trench was more than 5' deep,
its sides should have been supported. Any trench more than 4'
deep should have a means of exit, such as a ladder or steps.

Be alert to hazardous conditions at the worksite.

Accidents such as this one could be avoided by following
OSHA regulations 1926.21 (safety training and education) as
well as 1926.651 and 1926.652 (excavations).
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CONSTRUCTION
SITE

Housekeeping, Illumination, Sanitation

For additional information, refer to OSHA regulations 1926.25,
1926.26, 1926.51, and 1926.56.

Employers must provide safe and sanitary working conditions that

conform to OSHA’s standards. All employees are responsible for main-

taining the worksite.

HOUSEKEEPING

¢ Keep walkways, stairways, storage areas, and work surfaces clear of
tools, materials, debris, and clutter.

¢ Whenever you see nails protruding from work surfaces, walkways,
or form and scrap material, remove them or bend them down
immediately.

¢ Remove nails and fasteners when opening crates and cartons or
when stripping forms.

¢ Dispose of scraps and rubbish daily.

¢ Put oily rags and other highly flammable (able to catch fire easily)
waste in approved containers.

¢ Dispose of hazardous wastes in approved containers with covers.

¢ Keep walkways and work surfaces dry and free from grease and oil.

* Remove oil, grease, and other liquid spills at once, or cover them
with sand or other absorbent material until they can be cleaned up.

e When working above other people, place tools and materials where
they will not fall and cause injuries.

¢ Do not throw materials, waste, or tools from buildings.

e Remove or flag objects protruding at head height.

ILLUMINATION

¢ Make certain that all construction areas, aisles, stairways, ramps,
and storage areas where work is in progress are either naturally or
artificially illuminated.

® Report or replace burned out lightbulbs.
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SANITATION

¢ There must be potable (suitable for drinking) water available.
Containers must be clearly marked as drinking water and must
be equipped with a tap.

¢ Non-potable water (to be used for industrial or firefighting purposes)
must be clearly marked.

¢ Toilet facilities must be available at all worksites and must be kept
clean and sanitary.

e Washing facilities must be available and kept sanitary for employ-
ees who apply paints, herbicides or insecticides, or other harmful
contaminants.

¢ Lavatories with hot and cold or tepid running water must be avail-
able at all worksites.

e Hand soaps or other cleaning agents must be provided.

¢ Individual cloth or paper hand towels, warm air blowers, or clean
continuous cloth toweling must be provided near lavatories.

¢ If showers are required, they shall be provided for employees, with
hot and cold running water, body soap, and individual clean towels.

¢ Changing rooms must be provided if standards require employees
to wear protective clothing because of possible exposure to toxic
materials. Storage facilities for street clothes and protective cloth-
ing must be separate.

¢ Eating and drinking areas shall not be near toilet areas or areas
exposed to toxic materials.

¢ Enclosed workplaces
shall be built to prevent
rodents, insects, and
other vermin from enter-
ing. If necessary, an
extermination program
shall be used.
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Electrical Safety

CONSTRUCTION
SITE

For additional information, refer to OSHA regulation 1926.400. I

Electricity poses hazards on the worksite. Understanding the char-
acteristics of electricity will help you avoid them.

CHARACTERISTICS OF ELECTRICITY

e Current is the flow of electric charge. The rate of the flow is meas-
ured in amperes (amps).

¢ Voltage is the electrical force that causes the current to flow in a
circuit.

¢ Resistance is anything that causes opposition to, or slows down, the
flow of the current.

It is the current, or amperage, moving through the body that
causes electrical shock, not the voltage. Even 1- to 2-ampere shocks
can be fatal, depending on resistance factors, such as wetness of the
skin, duration of the contact (which is why it’s important to separate
a person from the source of electricity), and whether the person is
well grounded. Remember that even household current (120 volts)
can produce dangerous shock if other factors are in play. See Safety
Sheet 1-6 for more information on electrical shock.

POWER LINES

Both underground and overhead power lines can pose hazards on
construction sites. Many states now use 811 as the phone number
that enables users to reach a “call before you dig” center. The location
of utility lines will be marked for no charge.

UNDERGROUND LINES

¢ The local utility company should be contacted to locate and mark
underground lines. Signs should be posted to show these locations.

¢ If you must use tools, such as a jackhammer or hand tools, in an
area where underground lines have not been located, your employer
must provide you with insulated gloves.
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@ Electrical Safety (Continued)

NOTES OVERHEAD LINES

Contact with overhead power lines is the most common cause of
electrocutions on construction sites.

* Before work begins, the employer should contact the local utility
company to identify and insulate, turn off, or de-energize overhead
power lines. If this isn’t possible, stay at least 10' away from the
lines. If the voltage is over 50,000, keep 35' away.

¢ Equipment such as backhoes and cranes must have signals to warn
operators when the machine is getting too near overhead power
lines.

¢ Do not use metal ladders or wooden ladders that are damp or wet
near power lines.

¢ Be careful when lifting long pieces of material, such as siding, by
hand when under power lines.

¢ If equipment comes into contact with a power line, stay on the
equipment until the utility company shuts down the line and the
power is off.

¢ If you must leave the equipment, jump clear so that no part of your
body is touching the equipment at the same time you are touching
the ground. Keep your feet together, landing on both at the same
time.

POWER SUPPLIES AND EQUIPMENT
ON SITE

¢ All electrical conductors and equipment (electric panels, circuit
breakers, fuses) shall be installed and maintained by an electrician
or a qualified person.

¢ The employer must ensure that electrical equipment is free from
recognized hazards likely to cause death or serious injury. Many
factors, such as voltage, current capacity, mechanical strength, and
insulation, must be considered to determine whether equipment is
safe. All equipment should be used according to the instructions.

¢ There must be enough clear working space—at least 3' from live
equipment—to allow equipment to be operated safely.

e Live parts of electrical equipment must be in enclosures (cabinets
or separate rooms) or within barricades or at least 8' high. High-
voltage equipment (over 600 volts) must be in an area open only
to qualified persons.

¢ All electrical equipment, tools, and machinery must be clearly
labeled. A way to disconnect the power also must be clearly
labeled.

(Continued on next page)
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Electrical Safety (Continued) @

¢ Ground-fault circuit interrupters (GFCIs) must be provided for all NOTES
permanent wiring and for all temporary 120-volt, 15- and 20-
ampere receptacle outlets used during the construction process.
They act as circuit breakers to protect against electrical shock,
particularly in areas with moisture.

LOCKOUT/TAGOUT

Lockout/tagout is an OSHA procedure required in all workplaces.
This procedure is designed to prevent electrical equipment and other
hazardous energy sources from being started while being repaired or
maintained, and potentially injuring or killing employees. With lock-
out/tagout, all of the energy sources must be turned off or discon-
nected, and the energy-isolating devices (such as circuit breakers or
disconnect switches) must be locked out if possible and/or labeled
with a warning tag.

Only authorized persons may perform the lockout/tagout proce-

dure. The procedure must follow these steps:

¢ Prepare for shutdown.

¢ Shut down the equipment.

¢ [solate the equipment from the energy source.

¢ Apply the lockout/tagout device(s) to the energy-isolating device.
OSHA recommends using durable locks and tags that indicate the
identity