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INTRODUCTION TO OSHA

INTR ODUCTION:

More than 90 million Americans spend their days on the job. Until 1970, no uniform
and comprehensive provisions existed for their protection against workplace safety

and health hazards.

The Occupational Safety and Health Act (OSH ACT) was appriwyeCongress in
1970, to assure so far as possible every working man and woman safe and healthfu

working conditions.

In general, coverage of the Act extends to all employers in the 50 states, the District
of Columbia, Puerto Rico, and all other terrigariunder Federal Government.

DEFINITION:

OSHA:

Employers:

A competent pemn:

CFR:

Occupational Safety and Health Administration US
Department of Labor.

As defined by t he Act , an
engaged in a business affecting commerce who has
employees.

S defined as none who I S c

and predictable hazards in the surroundings or working
conditions which are unsanitary, hazardous, or dangerous
to employees, and who has authorization to take prompt
corrective measurestomli nat e t hemo

Code of Federal Regulations is a codification of the
general and permanent rules published in the Federal
Register by Executive departments and agencies of the
Federal Government. The code is divided into 50 titles
which represent broadreas subject to Federal regulations.
Each title is divided into chapters which usually bear

the name of the issuing agency. Each chapter is further
subdivided into parts covering specific regulatory areas.
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Based on this breakdown, OSHA is designatdd 29
Labor, Chapter XVII.

Safety and Health Standards)
For example:
Part 1910: General Industry Standards

Part 1926: Construction Safety Standards

l
l

Under each part, such asrPd910, major blocks information are broken into

subparts.
The major subparts in the 1910 standards include:

l
l
l

E B e I R E e

=A =4 =4 =

Each subpart is further broken down into sections. Let us look at one subpart in

Subpart Di
Subpart B
Subpart A

Subpart G
Subpart Hi
Subpart I

Subpart J

Subpart Ki
Subpart Li
Subpart M1
Subpart Ni
Subpart O
Subpart H

Subpart Q
Subpart R
Subpart 9
Subpart Z

Walking i Working Surfaces

Means of Egress

Powered Platforms, Manlifts, and Vehid#ounted
Work Platforns

Occupational Health and Environmental Control
Hazardous Materials

Personal Protective Equipment

General Environmental Controls

Medical and First Aid

Fire Protection

Compressed Gas and Compressed Air Equipment
Materials Handling and Storage

Machinery and Machine Guarding

Hand and Portable Powered Tools and Other Hand
Held Equipment

Welding, Cutting and Eazing

Special Industries

Electrical

Toxic and Hazardous Substances

detail: Subpart O Walkingi Working Surfaces.
The index of Supart D is shown below:
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SUBPARTD i WALKING 7 WORKING SURFACES

1910.21 Definitions

1910.22 General requirements

1910.23 Guarding floor and wall openings and holes

1910.24 Fixed industrial stairs

1910.25 Portable wood ladders

1910.26 Portable metal ldders

1910.27 Fixed ladders

1910.28 Safety requirements for scaffolding

1910.29 Manually propelled mobile ladder stands and scaff
(towers)

1910.30 Other working surfaces

1910.31 Sources of standards

1910.32 Standards organizations

OSHA PURPOSE:

Under the OSH ACT (1970), the Occupational Safety and Health Administration

(OSHA) was created within the Department of Labor in 1971 to:

1-  Encourage employers and employees to reduce workplace hazards and
to implement new or improve existing safety andithe@rograms.

2-  Provide for research in occupational safety and health to develop
innovative ways of dealing with occupational safety and health
problems.

3 Establish Aseparate but dependant

employers and employees for the aekiment of better safety and
health conditions.

4- Maintain a reporting and recokeeping system to monitor jalelated
injuries and ilinesses.

5- Establish training programs to increase the number and competence of
occupational safety and health personnel.

6- Dewelop mandatory job safety and health standards and enforce them
effectively

7- Provide for the development, analysis, evaluations and approval of state
occupational safety and health programs.
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OSHA STANDARDS:

In carrying out its duties, OSHA is responsifite promulgating legally enforceable
standards. OSHA standards may require conditions, or the adoption or use of of
more practices, means, methods or processes reasonably necessary and approprig
to protect workers on the job. It is the responsibilitgwiployers to become familiar

with standards applicable to their establishments and to ensure that employees hav
and use personal protective equipment when required for safety.

Employees must comply with all rules and regulation which are applicableito the
own actions and conduct.

The OSHA standards were taken from three sources: consensus standards
proprietary standards, and federal laws in effect when the Occupational Safety and
Health Act become law.

1-  Consensus Standards: are developed by industwyide standard
developing organizations and are discussed and substantially agreed
upon through consensus by industry. OSHA has incorporated the
standards of the two primary standards groups, the American National
Standards Institute (ANSI) and the NationakRProtection Association
(NFPA), into its set of standards.

2-  Proprietary Standards: are prepared by professional experts within
specific industries, professional societies, and associations. The
proprietary standards are determined by a straight mempessta, not
by consensus. (An example is the Compressed Gas Association)

3- Federal Law: Some preexisting federal laws are enforced by
OSHA, including the Federal Supply Contracts; the Federal Service
Contracts Act; the Contract Work Hours and Safety Stasdaot; and
the National Foundation on the Arts and Humanities Act. Standards
issued under these Acts are now enforced in all industries where they

apply.

Horizontal and Vertical Standards:

Standar ds ar e someti mes ref evrerrdead ctad 0 a ¢

application. Mo s t standards are hori z¢
any employer in any industry. Standards relating to fire protection, working surfaces
and first aid are examples of horizontal standards.

Some standardghough, are relevant only to a particular industry, and are called
vertical, or Aparticul aro standar ds.
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longshoring industry or the construction industry, and to the special industries
covered in Subpart R of 1910.

WORKPLACE INSPECTIONS

Authority to Inspect

To enforce its standards, OSHA is authorised under the Act to conduct workplace

inspections. Every establishment covered by the Act is subject to inspection by

OSHA compliance safety and health officers.

Under theAc t Aupon presenting p

agent in chargeo, an OSHA com

i ARENt er without del ay and at reasao
establishment, construction site or other areas, waskplaor
environment where work is performed by an employee of an employer;
and to

1 Al nspect and il nvestigate during re
reasonable times, and within reasonable limits and in a reasonable
manner, any such place of employment ail pertinent conditions,
structures, machines, apparatus, devices, equipment and materials
therein, and to question privately any such employer, owner, operator,
agent or employeeo.

Inspection Priorities

OSHA has established a system of inspectiorriggs:

1-  Imminent Danger
Imminent danger situations are given top priority. An immenent danger is any
condition where there is reasonable certainty the a
danger exists that can e expected to cause death or serious physical harn
immediately, or before the adiger can be eliminated through normal
enforcement procedures.
Serious physical harm is any type of harm that could cause permanent or
prolonged damage to the body or which, while not damaging the body on a
prolonged basis, could cause such temporary iitgads to require ifpatient
hospital treat ment . OSHA considers
has occurred when, for example, a part of the body is crushed or severed; an
arm, leg or finger is amputateed; or sight in one or both eyes is lost
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Catastrophes and Fatal Accidents

Second priority is given to investigation of fatalities and catastrophes resulting
in hospitalization of three or more employees. Such situations must be
reported to OSHA by the employer within 8 hours. Investigations are head
determine if OSHA standards were violated and to avoid recurrence of similar
accidents.

Employee Complaints

Third priority is given to employee complaints of alleged violation of
standards or of unsafe or unhealthful working conditions.

Programmed Hih-Hazard Inspections

Next in priority are programmed, or planned, inspections aimed at specific
high-hazard industries, occupations or health substances.

Follow-up Inspections
A follow-up inspection determines whether previously cited violations have
corrected.

Citations issued by the Area Director

After the compliance officer reports findings, the area director determines what
citations, if any will be issued, and what penalties, if any, will be proposed.

Citations inform the enipyer and employees of the regulations and standards

alleged to have been violated and of the proposed length of time set for their
abatement. The employer will receive citations and notices of proposed penalties by
certified mail. The employer must postapy of each citation at or near the place a

violation occurred, for three days or until the violation is abated, whichever is
longer.

Penalties:

1-  Other Than Serious Violation: A violation that has a direct relationship
to job safety and health, but prdihawould not cause death or serious
physical harm. A proposed penalty of up to $7.000 for each violation is
discretionary. A penalty for an oth#ran serious violation may be
adjusted downward by as much as 95 percent, depending on the
e mp | oy e rathgdergoostrated &fforts to comply with the Act).
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Serious Violationi A violation where there is substantial probability
that death or serious physical harm could result and that the employer
knew, or should have known, of the hazard. A mandatory yeoflip

to $ 7.000 for each violation is proposed. A penalty for a serious
violation may be adjusted downwa
faith, history of previous violations, the gravity of the alleged violation,
and size of business.

Willful Violation 7 A violation that the employer knowingly commits

or commits with plain indifference to the law. The employer either
knows that what he or she is doing constitutes a violation, or is aware
that a hazardous condition existed and made no reasonable effort

to eliminate it.

Penalties of up to $ 70.000 may be proposed for each willful violation,
with a minimum penalty of $ 5.000 for each violation. A proposed
penalty for a willful violation may be adjusted downward, depending
on the size of the bustss and its history of previous violations.
Usually, no credit is given for good faith.

If an employer is convicted of a willful violation of a standard that has
resulted in the death of an employee, the offense is punishable by a
courtimposed fine or bymprisonment for up to six months, or both. A
fine of up to $ 250.000 for an individual, or $ 500.000 for a
corporation, may be imposed for a criminal conviction.

Repeated Violation A violation of any standard, regulation, rule, or
order where, upon fmspection, a substantially similar violation can
bring a fine of up to $ 70.000 for each violation. To be the basis of a
repeated citation, the original citation must be final; a citation under
contest may not serve as the basis for a subsequent repiatiod.

Failure to Abate Prior Violatioin Failure to abate a prior violation may

bring a civil penalty of up to $ 7.000 for each day the violation
continues beyond the prescribed abatement date.
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Additional violations for which citations proposednaédties may be issued
upon conviction:

a

b.

Falsifying records, reports or applications can bring a fine
of $ 10.000 or up to six months in jail, or both.

Violations of posting requirements can bring a civil
penalty of up to $ 7.000.

Assaulting a compliance dadker, or otherwise resisting,
opposing, intimidating, or interfering with a compliance
officer while they are

engaged in the performance of their duties is a criminal offense,
subject to a fine of not more than $ 5.000 and imprisonment for
not more tharhree years.

SERVICES AVAILABLE BY OSHA

A.

Consultation Assistance

Consultation assistance is available to employers who want help in
establishing and maintaining a safe and healthful workplace. Largely
funded by OSHA, the service is provided at no coshéoemployer. No
penalties are proposed or citations issued for hazards identified by the
consultant.

This process begins with the emp
the commitment to correct any serious job safety and health identified
by the consultat. Possible violations of OSHA standards will not be
reported to OSHA enforcement staff unless the employer fails or
refuses to eliminate or control worker exposure to any identified serious
hazard or imminent danger situation.

Consultation assistance Indes an appraisal of all mechanical,
physical, work practice, and environmental hazards of the workplace
and all aspects of the employer s

Voluntary Protection Programs

The Voluntary Protection Programs (VPPs) repré one part of
OSHAOGS effort t o extend wor ker
required by OSHA standards. These programs, along with others such
as expanded onsite consultation services anesdumlice area offices,

are cooperative approaches which, whmupled with an effective
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enforcement program, expand worker protection to help meet the goals
of the Occupational Safety and Health Act of 1970.

Training and Education

OSHAOGSs area esérvice centers @ffering af varlety of
informational sendges such as availability for speaking engagements,
publication, audiovisual aids on workplace hazards, and technical
advice.

The OSHA Training Institute in Des Plaines, IL, provide basic and
advanced training and education in safety and health for fedacal
state compliance officers; state consultants; other federal agency
personnel; and private sector employees, employees and their
representatives. Institute courses cover areas such as electrical hazards
machine guarding, ventilation and erognomics.
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Industrial Hygiene

A- Introduction:
Industrial hygiene is the science of anticipating, recognizing, evaluating, and
controlling workplace conditions that may cause worker injury or iliness.
Industial Hygienists use environmental monitoring and analytical methods to
detect the extent of worker exposure and employ engineering, work practice
controls, and other methods to control potential health hazards.

By recognizing and applying the principles industrial hygiene to the work
environment, most workplaces will become more healthful and safer.

B- Worksite Analysis:
A workplace analysis is an essential first step that helps an industrial hygienist
determine what jobs and work stations are the ceowf potential problems.
During the worksite analysis, the industrial hygienist measures and identifies
exposures, problem tasks, and risks.

The mosteffective worksite analysis include all jobs, operations, and work
activities. The industrial hygienishspects, researches, or analyzes how the
particular chemicals or physical hazards at that worksite affect worker health. If
a situation hazardous to health is discovered, the industrial hygienist
recommends the appropriate corrective actions.

RecognizingAnd Controlling Hazards:
Industrial hygienists recognize that engineering, work practice, and
administrative controls are the primary means of reducing employee exposure
to occupational hazards.

Engineering controls minimize employee exposure by eithexducing or
removing the hazard at the source or isolating the worker from the hazard.
Engineering controls include eliminating toxic chemicals and substituting non
toxic chemicals, enclosing work processes or confining work operations, and
the installatbn of general and local ventilation systems.
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Work practice controls alter the manner in which a task is performed. Some
fundamental and easily implemented work practice controls include (1)
changing existing work practices to follow proper procedures rthaimize
exposures while operating production and control equipment; (2) inspecting and
maintaining process and control equipment on a regular basis; (3) implementing
good housekeeping procedures; (4) providing good supervision; and (5)
mandating that eatg, drinking, smoking, chewing tobacco or gum, and
applying cosmetics in regulated areas be prohibited.
Administrative controls i ncl ude controlling e mp
scheduling production and tasks, or both, in ways that minimize exposure
levels. Forexample, the employer might schedule operations with the highest
exposure potential during periods when the fewest employees are present.
When effective work practices or engineering controls are not feasible or
while such controls are being institutedppeopriate personal protective
equipment must be used. Examples of personal protective equipment are gloves,
safety goggles, helmets, safety shoes, protective clothing, and respirators. To be
effective, personal protective equipment must be individualBcsed, properly
fitted and periodically refitted; conscientiously and properly worn; regularly
maintained; and replaces, as necessary.

Examples Of Job Hazards
To be effective in recognizing and evaluating-thejob hazards and
recommending controls, imds t r i a | hygienists must be
characteristics. Potential hazards can include air contaminants, and chemical,
biological, physical, and ergonomic hazards.

Air Contaminants

These are commonly classified as either particulate gas and vapor
contaminants. The most common particulate contaminants include dusts, fumes,
mists, aerosols, and fibers. Dusts are solid particles generated by handling,
crushing, grinding, colliding, exploding, and

heating organic or inorganic matesauch as rock, ore, metal, coal, wood, and
grain. Any process that produces dust fine enough to remain in the air long
enough to be inhaled or ingested should be regarded as hazardous until provet
otherwise. Fumes are formed when material from a voladilzolid condenses

-
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in cool air. In most cases, the solid particles resulting from the condensation
react with air to form an oxide. The term mist is applied to liquid suspended in
the atmosphere. Mists are generated by liquids condensing from a vapao back

a liquid or by a liquid dispersed by splashing or atomizing. Aerosols are also a
form of a mist characterized by highly respirable, minute liquid particles. Fibers
are solid particles whose length is several times greater than their diameter, such
as abestos. Gasses are formless fluids that expand to occupy the space ot
enclosure in which they are confined. They are atomic, diatomic, or molecular
in nature as opposed to droplets or particles which are made up of millions of
atoms or molecules. Throughlaporation, liquids change into vapors and mix
with the surrounding atmosphere. Vapors are the volatile form of substances
that are normally in a solid or liquid state at room temperature and pressure.
Vapors are gases in that true vapors are atomic araulalr in nature.

Chemical Hazards

Harmful chemical compounds in the form of solids, liquids, gases, mists, dusts,
fumes, and vapors exert toxic effects by inhalation (breathing), absorption
(through direct contact with the skin), or ingestion (eatingddnking).
Airborne chemical hazards exist as concentrations of mists, vapors, gases,
fumes, or solids. Some are toxic through inhalation and some of them irritate
the skin on contact; some can be toxic by absorption through the skin or through
ingestion,and some are corrosive to living tissue. The degree of worker risk
from exposure to any given substance depends on the nature and potency of th
toxic effects and the magnitude and duration of exposure. Information on the
risk to workers from chemical hazts can be obtained from the Material Safety
Data Sheet (MSDS) be supplied by the manufacturer or importer to the
purchaser of all hazardous materials. The MSDS is a summary of the important
health, safety, and toxicological information on the

chemical ort he mi xXtureods Il ngredient s. Ot
Communication Standard require that all containers of hazardous substances in
the workplace have appropriate warning and identification labels.

Biological Hazards

These include bacteria, virusésngi, and other living organisms that can cause
acute and chronic infections by entering the body either directly or through
breaks in the skin. Occupations that deal with plants or animals or their products
or with food and food processing may exposekeos to biological hazards.

www.biz.com.sa
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Laboratory and medical personnel also can be exposed to biological hazards.
Any occupations that result in contact with bodily fluids pose a risk to workers
from biological hazards. In occupations where animals are involveldgmal
hazards are dealt with by preventing and controlling diseases in the animal
population as well as properly caring for and handling infected animals. Also,
effective personal hygiene, particularly proper attention to minor cuts and
scratches espedly on the hands and forearms, helps keep worker risks to a
minimum. In occupations where there is potential exposure to biological
hazards, workers should practice proper personal hygiene, particularly hand
washing. Hospitals should provide proper vetibla, proper personal
protective equipment such as gloves and respirators, adequate infectious wastsé
disposal systems, and appropriate controls including isolation in instances of
particularly contagious diseases such as tuberculosis.

Physical Hazards

These include excessive levels of ionizing and -Hmmmzing electromagnetic
radiation, noise, vibration, illumination, and

temperature. In occupations where there is exposure to ionizing

radiation, time, distance, and shielding are important tools in egswurorker
safety. Danger from radiation increases with the amount of time one is exposed
to it; hence, the shorter the time of exposure the smaller the radiation danger.
Distance also is a valuable tool in controlling exposure to both ionizing and
norrionizing radiation. Radiation levels from some sources can be estimated by
comparing the squares of the distances between the worker and the source. Fo
example, at a reference point of 10 feet from a source, the radiation is 1/100 of
the intensity at 1 fodirom the source. Shielding also is a way to protect against
radiation. The greater the protective mass between a radioactive source and the
worker, the lower the radiation exposure. Similarly, shielding workers from
nontionizing radiation can also be anfextive control method. In some
instances, however, limiting exposure to or increasing distance from certain
forms of norionizing radiation, such as lasers, is not effective. For example, an
exposure to laser eradiation that is faster than the blinkirgnhodéye can be
hazardous and would require workers to be miles from the laser source before
being adequately protected. Noise, another significant physical hazard, can be
controlled by various measures. Noise can be reduced by installing equipment
and systms that have been engineered, designed, and built to operate quietly;
by enclosing or shielding noisy equipment; by making certain that equipment is
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in good repair and properly maintained with all worn or unbalanced parts
replaced; by mounting noisy equient on special mounts to reduce vibration;
and by installing silencers, mufflers, or baffles. Substituting quiet work methods
for noisy ones is another significant way to reduce rioifee example, welding
parts rather than riveting them. Also, treatiitgprs, ceilings, and walls with
acoustical material can reduce reflected or reverberant noise. In addition,
erecting sound barriers at adjacent work stations around noisy operations will
reduce worker exposure to noise generated at adjacent work stétisnalso
possible to reduce noise exposure by increasing the distance between the sourc
and the receiver, by isolating work
exposure time to noise, and by providing hearing protection. OSHA requires
that workes in noisy surroundings be periodically tested as a precaution against

hearing loss. Another physical hazard, radiant heat exposure in factories such as

steel mills, can be controlled by installing reflective shields and by providing
protective clothing.

Ergonomic Hazards

The science of ergonomics studies and evaluates a full range of tasks including,
but not limited to, lifting, holding, pushing, walking, and reaching. Many
ergonomic problems result from technological changes such as increased
assemblyihe speeds, adding specialized tasks, and increased repetition; some
problems arise from poorly designed job tasks. Any of those conditions can
cause ergonomic hazards such as excessive vibration and noise, eyestrain
repetitive motion, and heavy liftingrgblems. Improperly designed tools or
work areas also can be ergonomic hazards. Repetitive motions or repeated
shocks over prolonged periods of time as in jobs involving sorting, assembling,
and data entry can often cause irritation and inflammation aietion sheath

of the hands and arms, a condition known as carpal tunnel syndromes.
Ergonomic hazards are avoided primarily by the effective design of a job or

j obsite and by better designed tool s

terms of physicalenvironment and job tasks. Through thorough worksite
analyses, employers can set up procedures to correct or control ergonomic
hazards by using the appropriate engineering controls (e.g., designing or
redesigning work stations, lighting, tools, and equiptheteaching correct
work practices (e.g., proper liftingnethods); employing proper administrative
controls (e.g., shifting workers among several different tasks, reducing
production demand, and increasing rest breaks); and, if necessary, providing
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and nandating personal protective equipment. Evaluating working conditions
form an ergonomics standpoint involves looking at the total physiological and
psychological demands of the job on the worker. Overall, the benefits of-a well
designed, ergonomic work emanment can include increased efficiency, fewer
accidents, lower operating costs, and more effective use of personnel.
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Hearing Conservation Program
The Occupational NoiseExposure Standard
29 CFR 1910.95

Introduction:
Occupational noise exposure is the most significant health hazard present in the
modern industrial workplace.
Noise is generally defined as unwanted or undesired sound we are all expose tc
noise every daytdhome, at work and in traffic.

If the noise level gets high enough it can cause problenctuding loss of hearing.

The Occupational Noise Exposure Standard is located in the code of Federal
Regulations (CFR) , title 29, part 1910.95.

Purpose:
Conservéion of hearing is an important preventive measure. To reduce occupational

hearing loss, all employees, who work in potentially noisy areas, are provided
hearing protection, training and annual hearing tests.

Function of the Human Ear:

The huma ear is an extremely complex organ, it consists of three parts, the outer
ear, the middle ear and the inner ear.

1- The Outer Ear:
It gathers the sound waves (vibrations) and passes them through the auditory cana
to the ear drum.
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|




¢

Yool duwaim
BUSINESS ENGINEERING

2- The Middle Ear:

Conssts of three small bones (Hammer , Anvil and Stirrup). The hammer is
connected to the eardrum and the stirrup is connected to the inner ear.

The eardrum is affected by the sound vibration and those three bones (hammer
anvil, and stirrup) passes these raifions to the inner ear. The middle ear is
connected to the mouth by Eustachian tube which allowgragsure on both sides

of the eardrum to equalize.

3- The Inner Ear:

It consists of the semicircular canals and Cochlea which are connected to the
acousic nerve (which transmits chemically generated electrical impulses to the
brain.

The cochlea contains tiny nerves which communicate with the brain. And it is the
part of human ear which is the most vulnerable to permanent injury by noise levels.
Within this area the nerves cells are damaged and finally destroyed by continual
subjection to high noise levels.

Sound Measurements:

Sound pressure levels are measured in Decibels (commonly abbreviated to dB)
which is a logarithmic measure of sound pressureldeVeis a scale of ratios and

not units of measurements.

Sound level meters measure the sound pressure waves in decibels, and to relate th
to the hearing response of the human ear, a filter is introduced to compensate fot
natural protection factor fouhin the organs of the against low and high frequencies.
An (A) weighted filter is that which most closely resembles the human ear
responses, and it is now accepted practice to express industrial noise levels in
dB(A)'s.

OSHA identifies 90 decibels based an eight hour time weighted average (TWA)

as the absolute "safe" level of noise exposure. (PEL).

OSHA also recognizes an 85 dB TWA as its action level.

www.biz.com.sa
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Permissible Noise Exposures:

Duration Per Day, Sound Level dBA
Hours
8 90
6 92
4 95
3 97
2 100
1% 102
1 105
Y 107
Yo 110
Y 115

When the daily noise exposure is composed of 2 or more periods of noise exposure
of different levels, their combined effect shall be considered, rather than the
individual effect of each. If the sum of thesectrans: G/T,+ CJ/T,+ é é . J/T+ C
exceed unity (1), then the mixed exposure shall be considered to exceed the limit.
(C: time of the exposed noise) & (T: time of the same noise level from the table)

Decibel Values For Some Typical Sound:

Decibels Exampe
20 Studio for sound pictures
30 Soft whisper (5 feet)
40 Quiet office
50 Average residence
60 Conversation speech (3 feet)
70 Freight Train (100 feet)
74 Average automobile (30 feet)
80 Very noisy restaurant
80 Average factory
90 Subway
90 Printing press plant
100 Looms in textile mill
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100 Electric furnace area
110 Woodworking
120 Hydraulic press
120 50 hp siren (100 feet)
140 Jet plane
180 Rocket launching pad

Hearing Conservation Program

Introduction:

Exposure to high levels of re@ causes hearing loss and may cause other harmful
health effects as well. The extend of damage depends primarily on the intensity of
the noise and the duration of the exposure. Nimidaced hearing loss can be
temporary or permanent. Temporary hearirggleesults from short term exposures

to noise, with normal hearing returning after a period of rest. Generally, prolonged
exposure to high noise levels over a period of time gradually causes permanent
damage.

OSHA's hearing conservation program is designe protect workers with
significant occupational noise exposures from suffering material hearing impairment
even if they are subject to such noise exposures over their entire working lifetimes.

The following summarizes the required component of OSHA&iIhg conservation
program:

Monitoring:
The hearing conservation program requires employers to monitor noise exposure
levels in a manner that will accurately identify employees who are exposed to noise
levels at or above 85 decibels (dB) averaged ovewgking hours, or an-8our
time-weighted average (TWA).

The exposure measurement must include all continuous, intermitted, and impulsive
noise within an 80 dB to 130 dB range and must be taken during a typical work
situation.

Two basic types of instrumentre available to monitor noise levels: Sound Level
Meters and Noise Dosemeters.
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Sound Level Meters: are direct reading instruments that provide a "snap shot"

measurement of noise levels at a particular time. They do not average noise levels to

provide tle eighthour TWA on which OSHA bases its exposure levels.

Noise Dosemetersmeasure employee's TWA exposure, they are physically worn
by employees for an entire work shift in order to record exposure levels.

Instruments used for monitoring employee expesunust be carefully checked or
calibrated to ensure that measurements are accurate.

After the initial noise monitoring, OSHA requires that additional monitoring be
performed whenever there is a change in the production process that may increas
noise expeure.

Audiometric Testing:
Should the noise level monitoring determine that employees are being subjected tq
levels equaling or exceeding a TWA of 85 dBA, the next step is to establish an
audiometric testing program for those exposed at no cost to tHeyemap
The important elements of an audiometric testing program include baseline
audiograms, annual audiograms, training, and follow up procedures.

Baseline Audiograms:
The baseline audiogram is the reference audiogram against which future audiograms
are compared.Baseline audiograms must be provided within 6 months of an
employee's first exposure at or above aro8r TWA of 85 dBA.

Baseline audiograms must be preceded by 14 hours without exposure to workplace

noise.

Annual Audiograms:

After a baselineaudiogram has been taken, each employee exposed to noise at the 8%

dBA TWA level or above shall have an annual examination.

Annual audiogram must be conducted within 1 year of the baseline. It is important to
test hearing on an annual basis to identifyedetation in hearing ability so that
protective measures can be initiated before hearing loss progresses.

Annual audiograms must be routinely compared to baseline audiograms to determing
whether an employee has experienced any recordable hearing Ieaskedhng loss
Is reffered to in the OSHA standard astandard threshold shift (STS).

OSHA defines an STS as "a change in hearing threshold relative to the baseling
audiogram of an average of 10 dB or more at 2000, 3000, and 4000 Hz in either ear"
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If a STS has occurred, employees must be fitted with adequate hearing protectors
shown how to use them, and required to wear them. Employees must be notified
within 21 days, the employee may be retested within 30 days if the professional
determines that theiest results are questionable or if they have an ear problem of a
medical nature that is thought to be caused or aggravated by wearing hearing
protectors. If the suspected medical problem is not thought to be related to wearing
hearing protection, employsenust be informed that they should see a physician. If
subsequent audiometric tests show that the STS identified on a previous audiogran
IS not persistent, employees whose exposure to noise is less than a TWA of 90 dBA
may discontinue wearing hearing potors.

Control:
The standard states that if the 90 dB PEL is being exceeded, "feasible administrative
or engineering controls shall be utilized. If such controls fail to reduce sound levels
within the permissible limits, personal protective equipmentl &i®aprovided and
used to reduce sound levels.

Administrative Controls:
Are defined as, " Methods of controlling employee exposures by job rotation, work
assignment, or time periods away from the hazard.

Engineering Controls:

Are defined as, "Methods afontrolling employee exposures by modifying the
source or reducing the quantity of contaminants released into the workroom
environment”.

Examples: installing noisabsorbing acoustical foam or baffles to capture and
deaden reverberating noise.

Hearing Protectors:
Hearing protectors shall be made available and shall be worn by all employees
exposed to an-Bour TWA of 85 dBA or greater.

1- Ear muffs

2- Ear plugs

3- Ear canal

Hearing protectors will always have an assighkmse Reduction Rating(NRR),
which shoull be printed on the packaging for each hearing protector.
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NRR is the amount of decibels by which a given device will reduce noise exposure,
by subtracting the NRR value from the noise exposure levels.

OSHA requires that 7 dB must be subtracted first froedNRR and the remaining
figure will be subtracted from the noise exposure level.

Training:
Employees training is very important. All employees exposed to noise at a TWA of
85 dBA or greater shall participate in a hearing conservation training program.

Recordkeeping:
An accurate records shall be maintained of all employee exposure measurements.
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RADIATION SAFETY
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Radiation

Introduction

1 Radiaton is in every part of our lives. It occurs naturally in the earth and can

reach us through cosmic rays from outer space.

1 Radiation may also occur naturally in the water we drink or the soils in our
backyard.
It even exits in food, building materials, amdour own human bodies.
Radiation is used for scientific purposes, medical reasons, military; we can
also come into contact with radiation through amaade sources such as X
rays, nuclear power plants, and smoke detectors.

l
l

What is Radiation?
1 The processf emitting energy in the form of particles or waves.
T Matterdéds is composed of very, very
1 Radiation comes from atoms that are in the process changing.

Structure of An Atom

5

Onucleus:

L \
\_/ o electrons (-)

—

Sources of Radiation:
1 Scientists estimate that the average person ib/tiked States receives a dose
of about 360 millirem of radiation per year.
1 Eighty percent of human exposure comes from natural sources: radon gas, the
human body, outer space, and rocks and soil.
1 The remaining twenty percent comes from rmmagade radiationsources,
primarily medial xrays.
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1- Nor+lonizing Radiation.
2- lonizing Radiation.

Non-lonizing Radiation:

l
l
l

l

Hazards of Nonlonizing Radiation:

Has enough energy to move atoms but not enough to alter them chemically.

It is all part of the electromagnetic spectrum, or eleatrgnetic radiation.
Electromagnetic exists as waves with both an electric field and a magnetic
field.

Ultra Violet, Infra Red, Microwave, Laser.

l
l

)l
)l

Protection:

1
1

1
1

lonizing Radiation:

Its energy is transformed into thermal and chemical energy.

Thermal energygenerates heat, and chemical energy can cause reactions
which may damage the molecule in our tissues.

Some energy can cause burns (IR), and can cause cataracts and can burn th
cornea and injure the retina.
UV can cause blindness.

Appropriateengineering controls and safe work practices.

Apparatus are designed to prevent the escape of harmfuliliggitow the
manufactureré6s instructions for rep
Make sure all shields and guards are in place whenever the karlengized.

Use the proper eye protection.

1
1

= =

Is radiation that has sufficient energy to remove electrons from atoms.

The major types of radiation emitted as a result of spontaneous decay are
Alpha and Beta particles, and Gamma rays. Xsranother major type of
radiation, arise from processes outside the nucleus.

Alpha particles are energetic, positively charged particles that rapidly lose
energy when passing through matter and do not penetrate so far.

They can cause damage over theirrsipath through tissue. (Not a hazard
outside the body).

They can be very harmful if they are ingested or inhaled.

Alpha particles can be stopped completely by a sheet of paper.
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Beta Particles:

Beta particles are fast moving negatively charged particles.
Beta particles are more penetrating than Alpha particles.
Some Beta particles are capable of penetrating the skin and causing radiation
damage.

They can be very harmful when they are inhaled or ingested.

Can be stopped by a layer of clothing or by a fewirméters of aluminum.

= = = =4 =

Gamma Rays:
1 Gamma rays are weightless packets of energy called photons.
1 They have neither a charge nor a mass and are very penetrating.
1 Gamma rays can easily pass completely through the human body or be
1

absorbed by tissue, thus canging a radiation hazard for the entire body.
Several feet of concrete or a few inches of lead may be required to stop the
more energetic gamma rays.

Paper Wood
Alpha

X-Rays:

1 X-rays are higkenergy photons produced by the interaction of charged
particles with matr.

1 X-rays and gamma rays have essentially the same properties, but differ in
origin.

1 X-rays are lower in energy and less penetrating than gamma rays.

1 A few millimeter of load can stop medicalrays.
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Risk from Exposure to Radiation:

9 Radiation is carcinoge can cause cancer.

1 It may also cause other adverse health effects, including genetic defects in the
children of exposed parents or metal retardation in the children of motors
exposed during pregnancy.

1 Knowledge about risks from radiation is based onistu@f over 100,000
survivors of the atomic bombs at Hiroshima and Nagasaki.

9 Effects of wide range of radiation doses.

Radiation Protection Concepts:
1 There are three concepts in basic radiation protection. They are:
1- Time.
2- Distance.
3- Shielding.

Time:
If you decrease the amount of time you spent near the source of radiation, you
will decrease the amount of radiation exposure you receive.

Distance:
1 The farther away you are from a radiation source, the less the exposure.

1 The intensity of radiation from source varies inversely as the square of the
distance from the source.

_ distance
4— 0 —p
20Ug151p
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Shielding:
If you increase the shielding around a radiation source, it will decrease your
exposure.

1 Red
1 Roentgen
1 Curie
 Rem

1 Sievert
1 Becquerel

Radiaion Absorbed Dose (RAD)
The unit of absorbed dose, a dose of one RAD means the absorption of 100 ergs
of radiation energy per gram of absorber or 10 j/kg of absorbing materials.

Roentgen
Is a unit of exposure and represents the amountralyx or gammaadiation

required to produce ions carrying one electrostatic unit of charge of either in 1 cc
or dry air under standard conditions.

Curie (Ci)

Unit of radioactivity defined as the quantity of any substance in which the
number of disintegration per secoagluals 3.700 x 101°

Roentgen Equivalent Man (REM)

The unit of dose equivalent. The dose equivalent in REMs is numerically equal to
the aborbed dose in RADs multiplied by the quality factor, the distribution factor,
and other necessary modifying factors.
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Sievert (Sv)

l
l

Special name for the Sl unit of dose.
One Sievert = 100 REM

Permissible Dosage:

REMs per calendar year

Whole body: head and trunk; active blefudming organs; lensg 5

eyes or gonads

Hand and forearms, feet and ankles 75

Skin of whole bdy 30

Laboratory Safety Rules:

T
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No individual is to undertake work with radioactive materials or radiation
sources without prior knowledge and understanding of the possible exposure
to be incurred and the means available to control this exposure.

Eating, drinking, smoking and the application of cosmetics are forbidden in
workrooms and labs where radioactive material is stored or used.

Proactive gloves are required for all operations involving radioactivity in the
laboratory.

Laboratory coats, safety glassand closedoed shoes shall be worn and are
required when working with unsealed radioactive materials.

Solutions containing radioactive materials shall not be pipetted by mouth.

A catch pan of noibreakable material must be used under any vessel or
egupment which may leak, burst, or spill a radioactive material.

Personal effects shall not be stored in radioactive materials work areas.
Workers should monitor themselves for contamination before leaving work
areas.

Portable and fixed instruments for useradioisotope monitoring must be
used.

Food and beverages are not to be stored in the laboratory, and refrigerators
labeled for radioactive materials.

Radioactive sources should not be manipulated with the fingers, but rather
with suitable forceps or tongs

Possible contaminated hands should be carefully washed and monitored
before touching the face, body, or other individuals.

All radioisotopes must be stored in approved areas.
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1 Return unused radioactive materials and radiation sources to proper storage
when not in use.

1 No containers normally used for food or beverages shall be used for storing or
handling radioactive materials.

Labeling of Radioactive Materials
1 All primary containers in which radioactive materials is used or stored must
be labeled with aapproved label showing the following:
o The magenta radiation sample.
The words fACaution Radioactive Ma
Identification of the radioactive substance.
The amount or radioactivity.
The date labeled.

o)
0]
0]
0]

Warning Signs:
1 Radiation area.
1 Itis possible for amdividual to receive a wholbody exposure in excess of 5
merm in any one hour.
High radiation area.
Exposure in excess of 100 mrem in any one hour.

CAUTION* ADIATONARE
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Subpart ET Personal Protective and Life Saving Equipment
29 CFR 1926.95 29 CFR 1926.107

Introduction:

The Occupational Safety and Health Administration (OSHA) requires employers to
protect their employees from workplace hazards such as machinésprwoedures,

and hazardous substances that can cause injury. The preferred way to do this i
through engineering controls or work practice and administration controls, but when
these controls are not feasible or do not provide sufficient protectiontesnadive

or supplementary method of protection is to provide workers with personal

protection equipment (PPE) and the kAb@w to use it properly.

Purpose:

The Personal Protective Equipment (PPE) program has been developed to provide

employees and workerwith the necessary information to identify work situations
that require the use of PPE, the proper selection and use of PPE, and documentatio
of this information.

What is Personal Protective Equipment?

Personal protective equipment, or PPE, includearety of devices and garments to
protect workers from injuries. PPE includes:

Goggles.

Face Shields.

Safety Glasses.

Hard Hat.

Safety Shoes.

Gloves.

Safety Belt, Harness.

Earplugs and Ear Muffs.

Respirators.

Aprons, and Body Protection.

PPE should be udein conjunction with permanent protective measures, such as
engineered guards, substitution of less hazards chemicals, and prudent work
practices.

A=A -2="
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Identifying Potential Hazards in the Workplace: (Hazard Assessment)

OSHA requires that employers shoulcemtify and assess the risks to health and
safety present in the workplace, so enabling the most appropriate means of reducing
those risks to an acceptable level to be determined.

Training:
Prior to conducting work requiring the use of personal protectigaipment,
employees must be trained to know:

1 When PPE is necessary;,

1 What type is necessary;

1 How it is to be worn;

1 What its limitations are; and,

1 Proper care, maintenance, useful life, and disposal.

Employers should provide appropriate PPE and trainintg ise to its employees.
No charge can be made to employee for the provision of PPE which is used only at
work.

Selection, Use and Maintenance of PPE:

A- _ Head Protection:

Prevention of head injuries is an important factor in every safety program. Head
injuries are caused by falling or flying objects, or by bumping the head against a
fixed object.

Head protection, in the form of protective hats, must do two things:

Resist penetration;

Absorb the shock of the blow.

This is accomplished by making the sheflthe hat of a material hard enough to
resist the blow, and by utilizing a sheaksorbing lining composed of headband and
crown straps to keep the shell away fr
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Vertial
dearonce

Level of —
op of head

Sweathand

Harmess Fastening

Selection:

Each type and class of head protector is intended teidergorotection against
specific hazardous conditions. An understanding of these conditions will help in
selecting the right hat for the particular situation.

Protective hats are made in the following types and classes:

Type 1:
Helmets with full brim, notess than 1 and ¥ inches wide.
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Type 2:
Brimless helmets with a peak extending forward from the crown.

For industrial purposes, three classes of helmets are recognized:

Class A:

These helmets are for general service. They provide goodcinmatection but
limited voltage protection. They are used mainly in mining, building construction,
shipbuilding, and manufacturing.

Class B:

Choose Class B helmets if your employees are engaged in electrical wohesy
protect against falling objectsn@ highvoltage shock and burns. (They are used
extensively by electrical workers.

Class C:

Designed for comfort, these light weight helmets offer limited protection. They
protect workers from bumping against fixed objects but do not protect agaimsg falli
objects or electric shock. (This class is usually manufactured from aluminum and
offers no dielectric protection).
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B: Eye and Face Protection:
Suitable eye protectors must be provided where there is a potential for injury to the
eyes for face fronilying particles, molten metal, liquid chemicals, acids or caustic
liquids, chemical gases or vapors, potentially injurious light radiation or a
combination of these.
Protectors must meet the following minimum requirements:

1 Provide adequate protection ags the particular hazards for which they are
designed.
Be reasonably comfortable when worn under the designated conditions.
Fit snugly without interfering with the movements or vision of the wearer.
Be durable.
Be capable of being disinfected.
Be easilycleanable and kept clean and in good repair.

=A =222

Types of Eye and Face Protection:
Safety Glasses

Safety Goggles

Face Shields

Welding Goggles

Laser Safety Glasses
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Each eye, face, or fa@ndeye protector is designed for a particulazdrd. In

selecting the protector, consideration should be given to the kind and degree of

hazard, and protector should be selected on that basis.

Table 1. Eye and Face Protector Selection Guide:

Operation Hazards Recommended Protecto
numbers refer to Gil

Acetyleneburning, Sparks, harmful rayg 7,8,9

acetylenecutting, molten metal, flying

Acetylenewelding particles.

Chemical handling

Splash, acid burns, fumes

2,10 (for severe exposure add
over 2)

Chipping

Flying particles

1,3,4,5,6,7A,8A

Electric (Arc) welding

Sparks, intense ray
molten metal

9,11 (11 in combination with 4,5,
in tented lenses advisable)

Furnace operations

Glare, heat, molten metal

7,8,9 (for severe exposure add 10)

Grinding - light

Flying particles

1,3,4,5,6,10

Grinding - heavy

Flying particles

1,3,7A,8A (for severe exposure aj
10)

Laboratory Chemical splash, glag2 (10 when in combination wit
breaking 4,5,6)
Machining Flying particles 1,3,4,5,6,10
Molten metal Heat, glare, sparks, splasl 7,8 (10 in combination witi,5,6 in
tinted lenses)
Spot welding Flying particles, sparks | 1,3,4,5,6,10
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