
“Industrial Safety Management”.

In Section 1 of this course you will cover these topics:
Safety Movement, Then And Now
Accidents And Their Effects
Theories Of Accident Causation
Roles And Professional Certifications For Safety And Health Professionals
Safety, Health, And Competition In The Global Marketplace
The Osh Act, Standards, And Liability
Workers' Compensation

Topic : Safety Movement, Then And Now

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Occupational Safety and Health

 Understand the National Implementing Legislation

 Learn about the Safety Movement

Definition/Overview:

Safety: Safety is the state of being "safe" (from French sauf), the condition of being protected

against physical, social, spiritual, financial, political, emotional, occupational, psychological,

educational or other types or consequences of failure, damage, error, accidents, harm or any

other event which could be considered non-desirable. This can take the form of being protected

from the event or from exposure to something that causes health or economical losses. It can

include protection of people or of possessions.
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Normative safety: Normative safety is a term used to describe products or designs that meet

applicable design standards.

Substantive safety: Substantive safety means that the real-world safety history is favorable,

whether or not standards are met.

Key Points:

1. Occupational Safety and Health

Occupational safety and health is a cross-disciplinary area concerned with protecting the safety,

health and welfare of people engaged in work or employment. As a secondary effect, it may also

protect co-workers, family members, employers, customers, suppliers, nearby communities, and

other members of the public who are impacted by the workplace environment. It may involve

interactions among many subject areas, including occupational medicine, occupational (or

industrial) hygiene, public health, safety engineering, chemistry, health physics, ergonomics,

toxicology, epidemiology, environmental health, industrial relations, public policy, sociology,

and occupational health psychology. Since 1950, the International Labour Organization (ILO)

and the World Health Organization (WHO) have shared a common definition of occupational

health. It was adopted by the Joint ILO/WHO Committee on Occupational Health at its first

session in 1950 and revised at its twelfth session in 1995. The definition reads: "Occupational

health should aim at: the promotion and maintenance of the highest degree of physical, mental

and social well-being of workers in all occupations; the prevention amongst workers of

departures from health caused by their working conditions; the protection of workers in their

employment from risks resulting from factors adverse to health; the placing and maintenance of

the worker in an occupational environment adapted to his physiological and psychological

capabilities; and, to summarize, the adaptation of work to man and of each man to his job."
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The reasons for establishing good occupational safety and health standards are frequently

identified as:

 Moral - An employee should not have to risk injury or death at work, nor should others

associated with the work environment.

 Economic - many governments realize that poor occupational safety and health performance

results in cost to the State (e.g. through social security payments to the incapacitated, costs for

medical treatment, and the loss of the "employability" of the worker). Employing organisations

also sustain costs in the event of an incident at work (such as legal fees, fines, compensatory

damages, investigation time, lost production, lost goodwill from the workforce, from customers

and from the wider community).

 Legal - Occupational safety and health requirements may be reinforced in civil law and/or

criminal law; it is accepted that without the extra "encouragement" of potential regulatory action

or litigation, many organisations would not act upon their implied moral obligations.

2. National Implementing Legislation

Different states take different approaches to legislation, regulation, and enforcement. In the

European Union, member states have enforcing authorities to ensure that the basic legal

requirements relating to occupational safety and health are met. In many EU countries, there is

strong cooperation between employer and worker organisations (e.g. Unions) to ensure good

OSH performance as it is recognized this has benefits for both the worker (through maintenance

of health) and the enterprise (through improved productivity and quality). In 1996 the European

Agency for Safety and Health at Work was founded. Member states of the European Union have

all transposed into their national legislation a series of directives that establish minimum

standards on occupational safety and health. These directives (of which there are about 20 on a

variety of topics) follow a similar structure requiring the employer to assess the workplace risks

and put in place preventive measures based on a hierarchy of control. This hierarchy starts with

elimination of the hazard and ends with personal protective equipment.
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In the UK, health and safety legislation is drawn up and enforced by the Health and Safety

Executive and local authorities (the local council) under the Health and Safety at Work etc. Act

1974. Increasingly in the UK the regulatory trend is away from prescriptive rules, and towards

risk assessment. Recent major changes to the laws governing asbestos and fire safety

management embrace the concept of risk assessment. In the United States, the Occupational

Safety and Health Act of 1970 created both the National Institute for Occupational Safety and

Health (NIOSH) and the Occupational Safety and Health Administration (OSHA). OSHA, in the

U.S. Department of Labor, is responsible for developing and enforcing workplace safety and

health regulations. NIOSH, in the U.S. Department of Health and Human Services, is focused on

research, information, education, and training in occupational safety and health. OSHA has been

regulating occupational safety and health since 1971. Occupational safety and health regulation

of a limited number of specifically defined industries was in place for several decades before

that, and broad regulations by some individual states was in place for many years prior to the

establishment of OSHA. In Canada, workers are covered by provincial or federal labour codes

depending on the sector in which they work. Workers covered by federal legislation (including

those in mining, transportation, and federal employment) are covered by the Canada Labour

Code; all other workers are covered by the health and safety legislation of the province they

work in. The Canadian Centre for Occupational Health and Safety (CCOHS), an agency of the

Government of Canada, was created in 1978 by an Act of Parliament. The act was based on the

belief that all Canadians had "...a fundamental right to a healthy and safe working environment."

CCOHS is mandated to promote safe and healthy workplaces to help prevent work-related

injuries and illnesses.

In Malaysia, the Department of Occupational Safety and Health (DOSH) under the Ministry of

Human Resource is responsible to ensure that the safety, health and welfare of workers in both

the public and private sector is upheld. DOSH is responsible to enforce the Factory and

Machinery Act 1969 and the Occupational Safety and Health Act 1994.
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3. Safety Movement

Widespread effort to prevent accidents that followed the increasing number of casualties in

industry, traffic and transportation, and homes arising out of the Industrial Revolution and the

growth of cities. Large manufacturing companies, public utilities, railroads, steamship lines, and

insurance companies were particularly concerned with reducing the number of injuries and

deaths as well as with cutting the cost of workmen's compensation, other damage payments, and

litigation arising out of accidents. Humanitarianism and the evolution of an awareness of public

responsibility were other factors in the initiation of the safety movement, which took the form of

educating the public in accident prevention by way of safety clubs, posters, magazines, and other

means. A vital part of the safety movement was the passing of laws, such as those requiring that

buildings be constructed in accord with fire prevention laws, that automobiles meet certain basic

safety requirements, that halls be well lighted in certain classes of buildings, that machinery be

properly guarded, that food conform to specified standards, and that poisonous materials be so

marked. In the United States the National Safety Council, founded in 1913, collects and

distributes information and statistics regarding safety in industry, the home, travel, and schools.

Numerous federal, state and local agencies deal with safety issues. On the federal level, the

Federal Aviation Administration (founded 1958) deals with air travel; the Consumer Product

Safety Commission (1972) protects the public against unsafe products; the Environmental

Protection Agency (1970) regulates toxic chemicals and environmental hazards; the Food and

Drug Administration (1931) regulates food, drugs, and cosmetics; the Occupational Safety and

Health Administration (1970) enforces safety in the workplace; the Federal Highway

Administration (1966) and the National Highway Traffic Safety Administration (1970)

administer programs to increase safety on the nation's highways; the Federal Railroad

Administration (1966) covers rail safety; the Mine Safety and Health Administration (1973)

regulates mines; the National Transportation Safety Board (1966) investigates and regulates

safety issues for all types of transportation; the Nuclear Regulatory Commission (1974) regulates

nuclear power; and the Food Safety and Inspection Service (1981) inspects meat and poultry

products.
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Topic : Accidents And Their Effects

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Accidents

 Understand the Accident Facts

 Learn about the Cost of Accidents

 Understand the Accidental Deaths in the United States

 Learn about the Deaths in Work Related Accidents

Definition/Overview:

Accident: An accident is a specific, identifiable, unexpected, unusual and unintended external

action which occurs in a particular time and place, without apparent or deliberate cause but with

marked effects. It implies a generally negative probabilistic outcome which may have been

avoided or prevented had circumstances leading up to the accident been recognized, and acted

upon, prior to its occurrence.

Key Points:

Accidents

Accidents are the fourth leading cause of death in this country after heart disease, cancer, and

strokes. This ranking is based on all types of accidents including motor vehicle accidents,

drowning, fires, falls, natural disasters, and work -related accidents. There has been a long

history of debate in this country concerning the effect of accidents on industry and the cost of

preventing accidents. Historically, the prevailing view was that accident prevention programs

were too costly. The more contemporary view is that accidents are too costly and that accident
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prevention makes sense economically. As a result, accident prevention, which had been

advocated on a moral basis, is now justified in economic terms. According to National Safety

Council there are 11 accidental deaths and about 2,036 disabling injuries every hour during the

year.

Accident Facts

While you make a 10-minute safety speech, 2 persons will be killed and about 390 will suffer a

disabling injury. Costs will amount to $8,400,000. On the average, there are 11 unintentional-

injury deaths and about 2,360 disabling injuries every hour during the year.

Cost of Accidents

The overall cost of accidents is the United States is approximately $ 150 billion. These costs

include such factors as lost wages, medical expenses, insurance administration, fire related

losses, motor vehicle property damage, and indirect costs.

Accidental Deaths in the United States

Accidental deaths in the United States result from a variety of causes, including motor vehicle

accidents, falls, poisoning, drowning, fire-related injuries, suffocation, firearms, medical

complications, air transport accidents, machinery, and the impact of fallen objects. The National

Safety Council periodically computes death totals and death rates in each of these categories.

The statistics for a typical year are as follows:

In the figure 2.2 above, the term Others includes deaths resulting form medical complications

arising out of mistakes made by health care professionals, air transport injuries, interaction with

machinery, mechanical suffocation, and the impact of falling objects. Motor vehicle accidents

include deaths resulting from accidents involving mechanically or electrically powered vehicles

(excluding rail and air transport).
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Accidents vs. Other Causes of Death

Among people between the ages of 25 and 44, the leading cause of death is work related

accidents. The figure 2.3 below shows that deaths caused by work related accidents are followed

by cancer, motor vehicle and heart diseases.

Figure 2.3: The figure shows the causes of accidental deaths between the ages of (25 and 44)

Deaths in Work Related Accidents

Topic : Theories Of Accident Causation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Human Behavior in Accident Causation

 Understand the Domino Theory

 Learn about the Human factors

Definition/Overview:

Behavior: Behavior or behaviour (see spelling differences) refers to the actions or reactions of

an object or organism, usually in relation to the environment. Behavior can be conscious or

unconscious, overt or covert, and voluntary or involuntary.
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Key Points:

1. Human Behavior in Accident Causation

The direct and indirect causes of the majority of accidents are at-risk behavior. The reason(s) for

the unsafe behavior can be attributed to a number of factors that influenced the errant behavior.

At-risk behavior that results in an accident occurs when the individual:

 is not aware of the hazard

 does not fully understand the potential adverse consequences

 believes the likelihood of the adverse consequences occurring is very low

 is willing to risk the adverse consequences because the perceived benefit is more probable and

more immediate

Extensive training and experience is required to identify the root causes of at-risk behavior. It is

essential however if effective action is to be taken to prevent future accidents and identify

responsible parties. General Health & Safety Services has over 30 years experience in root cause

analysis. Our experts can perform the analysis or train your staff to perform it. We also employ a

process that can proactively identify at-risk behavior before an injury occurs, thus making the

root cause analysis even more beneficial.

2. Domino Theory

The contribution of this theory in increasing rates of accidents is very clear. The domino theory

was a foreign policy theory, promoted by the government of the United States that speculated

that if one land in a region came under the influence of communism, then the surrounding

countries would follow in a domino effect. The domino effect suggests that some change, small

in itself, will cause a similar change nearby, which then will cause another similar change, and so

on in linear sequence, by analogy to a falling row of dominoes standing on end. The domino

theory was used by successive United States administrations during the Cold War to justify

American intervention around the world. The primary evidence for the domino theory is the

communist takeover of three Southeast Asian countries in 1975, following the United States

pulling its troops out of the region at the end of the Vietnam War: South Vietnam (by the Viet

Cong), Laos (by the Pathet Lao), and Cambodia (by the Khmer Rouge). Walt Rostow and Lee

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

9
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Kuan Yew have argued that the U.S. intervention in Indochina, by giving the nations of ASEAN

time to consolidate and engage in economic growth, prevented a wider domino effect. McGeorge

Bundy argues that the prospects for a domino effect, though high in the 1950s and early 1960s,

were weakened in 1965 when the Indonesian communist party was destroyed. However,

proponents ultimately believe that the efforts during the containment (i.e. Domino Theory)

period, ultimately led the demise of the Soviet Union and the end of the Cold War.

Some supporters of the domino theory note the history of communist governments supplying aid

to communist revolutionaries in neighboring countries. For instance, China supplied the

Vietminh, the North Vietnamese army, with troops and supplies, and the Soviet Union supplied

them with tanks and heavy weapons. The fact that the Pathet Lao and Khmer Rouge were both

originally part of the Vietminh, not to mention Hanoi's support for both in conjunction with the

Viet Cong, also give credence to the theory.

3. Human factors

Human factors is a term that covers the science of understanding the properties of human

capability (Human Factors Science). The term "human factors science/research/technologies" is

to a large extent synonymous with the term "ergonomics", having separate origins on either side

of the Atlantic Ocean but covering the same technical areas. In general, a human factor is a

physical or cognitive property of an individual or social behavior which is specific to humans

and influences functioning of technological systems as well as human-environment equilibriums.

In social interactions, the use of the term human factor stresses the social properties unique to or

characteristic of humans. Human factors involves the study of all aspects of the way humans

relate to the world around them, with the aim of improving operational performance, safety,

through life costs and/or adoption through improvement in the experience of the end user.

The terms human factors and ergonomics have only been widely used in recent times; the field's

origin is in the design and use of aircraft during World War II to improve aviation safety. It was
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in reference to the psychologists and physiologists working at that time and the work that they

were doing that the terms "applied psychology" and ergonomics were first coined. Work by Elias

Porter, Ph.D. and others within the RAND Corporation after WWII extended these concepts. "As

the thinking progressed, a new concept developed that it was possible to view an organization

such as an air-defense, man-machine system as a single organism and that it was possible to

study the behavior of such an organism. It was the climate for a breakthrough." Specialisations

within this field include cognitive ergonomics, usability, human computer/human machine

interaction, and user experience engineering. New terms are being generated all the time. For

instance, user trial engineer may refer to a human factors professional who specialises in user

trials. Although the names change, human factors professionals share an underlying vision that

through application of an understanding of human factors the design of equipment, systems and

working methods will be improved, directly affecting peoples lives for the better.

Human factors practitioners come from a variety of backgrounds, though predominantly they are

psychologists (engineering, cognitive, perceptual, and experimental) and physiologists.

Designers (industrial, interaction, and graphic), anthropologists, technical communication

scholars and computer scientists also contribute. Though some practitioners enter the field of

human factors from other disciplines, both M.S. and Ph.D. degrees in Human Factors

Engineering are available from several universities worldwide.

Topic : Roles And Professional Certifications For Safety And Health Professionals

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Overview

 Understand the Occupational Medicine and Nursing

 Learn about the Health Physics

 Understand the Engineering
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 Learn about the Safety Engineering

 Understand the Ergonomics and Human Factors Engineering

 Learn about the Certification, Registration and Professionalism

Definition/Overview:

Ergonomics: Ergonomics is the scientific discipline concerned with designing according to

human needs, and the profession that applies theory, principles, data and methods to design in

order to optimize human well-being and overall system performance. The field is also called

human engineering, and human factors.

Key Points:

1. Overview

The health sciences play an important role in safety. In the industrial workplace it is common

practice to see the safety professionals and the medical professionals working closely together.

Although physicians and nurses treat those who are sick and injured, much of their attention in

safety is on prevention. In recent years new specialties have emerged in the health field, which

includes industrial hygienist, health physicists, toxicologists and others.

2. Occupational Medicine and Nursing

Occupational medicine applies medical science to the prevention and treatment of occupational

injuries, illnesses and diseases. Occupational physicians are fully degreed and licensed medical

doctors. In addition, they have completed postwork in biostatistics and epidemiology, industrial

toxicology, work physiology, radiation, noise and hearing conservation, effects of certain

environmental conditions such as high altitude and high pressures, principles of occupational

safety, fundamentals of industrial hygiene, occupational aspects of dermatology, occupational
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respiratory diseases, ergonomics, record and data collection, governmental regulations, general

environmental health. Occupational nurses often fill the role of health specialists in a company or

plant when an occupational physician is not available. They typically report to an occupational

physician when he or she is part of the on-site safety and health team. In companies that contract

for off-site physician services, occupational nurses report to the overall safety and health

manager.

3. Industrial Hygiene

Industrial hygiene is the science and art devoted to the recognition, evaluation and control of

those environmental factors or stresses arising in or from work situations that may cause sickness

or impaired health. An industrial hygienist is a person having a college or university degree or

degrees in engineering, chemistry, medicine, or related physical and biological sciences who, by

virtue of special studies and training, has acquired competence in industrial hygiene. Industrial

hygienists are primarily concerned about the following types of hazards:

Solvents, particulates, noise, radiation, temperature, ergonomics, toxic substances, biological

substances, ventilation, gas, and vapors. In a safety and health team, the industrial hygienist

typically reports to the safety and health manager.

4. Health Physics

Health physics is a branch of medical physics concerned with protecting humans and their

environments from unwarranted radiation exposure. Health physicist engage in the study of

radiation problems and methods to provide radiation protection as well as study the mechanisms

of radiation damage. They also develop and implement methods necessary to evaluate radiation

hazards and to provide and properly use radiation protective equipment. Health physicists are

employed by companies that generate and/or use nuclear power. Their primary duties include the

following: monitoring radiation inside and outside the facility, measuring the radioactivity levels

of biological samples, developing the radiation components of the company's emergency action

plan, and supervising the decontamination of workers and the workplace when necessary.

Nuclear engineering and nuclear physics are the two most widely pursued fields of study for

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

13
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



health physicists. According to a survey, the following is a breakdown of the academic

preparation of practicing health physicists:

 Associate degree 5.41 %

 Baccalaureate degree 28.4 %

 Master's degree 42.4 %

 Doctorate degree 19.5 %

The remaining practitioners are nondegreed personnel who have completed various types of

noncollege credit training. This breakdown shows that graduate study is particularly important

for health physicists. Professionals in this field may be certified by the American Board of

Health Physics (ABHP).

5. Engineering

Every engineering discipline has important contribution to make to safety and health within its

areas of specialization. Jobs in virtually every engineering discipline include a significant

number of safety-related tasks. Engineers work mainly on the preventive side of safety. In this

role, engineers must identify hazards during design and eliminate or reduce them. They also

prevent unsafe behavior by designing products, workplaces and environments so that unsafe

behavior cannot or is not likely to occur.

6. Safety Engineering

Safety engineering is devoted to the application of scientific and engineering principles and

methods to the elimination and control of hazards. Safety engineers need to know a lot about

many different engineering fields. They specialize in recognition and control of hazards and they

work closely with other engineering and non-engineering disciplines. The title safety engineer is

often a misnomer in the modern workplace. It implies that the person filling the position is a

degreed engineer with formal education and/or special training in workplace safety. Although

this is sometimes the case, typically the title is given to the person who has overall responsibility

for the company's safety program, such as preventing mechanical injuries, heat and temperature

injuries, electrical accidents, fire-related accidents, etc. Persons with academic credentials in
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areas other than engineering, such as industrial technology, industrial engineering technology,

manufacturing technology, engineering technology, industrial management, and industrial safety

technology may also be qualified for safety engineering positions. There are signs that

engineering schools are becoming more sensitive to safety and health issues. Graduate degrees in

such areas as nuclear physics and nuclear engineering often require safety courses. The federal

government sponsors postgraduate studies in safety.

7. Ergonomics and Human Factors Engineering

Ergonomics is the science of conforming the workplace and all of its elements to the worker. The

primary goal of ergonomics is to minimize the physical stress associated with the workplace.

Ergonomics and human factors engineering are very similar. They specialize in the application of

information from the biological and behavioral sciences to the design of systems and equipment.

Their goal is to improve performance and safety. Both types of engineering try to improve the fit

between people and equipment, environment, systems, workplaces or information. Main goal is

to improve performance and safety. Ergonomics has a strong emphasis on physiological and

biomechanical aspects whereas human factors engineering emphasizes the behavioral aspects.

8. Certification, Registration and Professionalism

Safety engineering is recognized as an engineering specialty in very few states. Most engineers

who specialize in safety become registered as engineers in traditional engineering field. In most

engineering registration examination, there are very few questions that deal with safety and

health. As a result, engineering registration does not ensure that an individual can recognize and

control hazards. For disciplines that do not have state licensing, it is becoming commonplace to

establish certification programs. A panel of professionals in the field usually operates the

program. Typically, candidates for certification must meet education and experience standards

and pass one or more professional practice examination. The process for certification is similar

to that for registration. Certified Safety Professionals (CSP), Certified Industrial Hygienist (CIH)

and Certified Health Physicist (CHP) programs began in the 1960s. These programs follow strict

training, education and examination procedures in awarding such designations to applicants.
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Topic : Safety, Health, And Competition In The Global Marketplace

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Total Safety Management

 Understand the Sustainable competitive advantage

 Learn about the Peak Performance

 Understand the Continual Improvement Forever

 Learn about the Safety Management Function

Definition/Overview:

Accident: An event occurring by chance from unknown causes (and therefore unpreventable).

Hazard: The source of energy and the physiological and behavioral factors which, when

uncontrolled, lead to harmful occurrences.

Persuasive methods and information: Discipline, required, punishment, and the power of facts

well marshaled when presented in the way necessary to obtain the desired action.

Risk: The assumed effect of an uncontrolled hazard, appraised in terms of the probability it will

happen, the maximum severity of any injuries or damages, and the public's sensitivity to the

occurrence.
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Safe: Protected against hazard.

Safety: The elimination of hazard, or their control to levels of acceptable tolerance as

determined by law, and institutional regulations, ethics, personal requirements, scientific and

technological capability, experiential knowledge, economics, and the interpretations of cultural

and popular practice.

Key Points:

1. Total Safety Management

Total safety management is a performance-oriented approach to safety and health management

that gives organizations a sustainable competitive advantage in global marketplace by

establishing a safe and health work environment that is conducive to consistent peak

performance and that is improved continually forever. This definition contains several key

elements that must be understood if one is to fully understand TSM. These elements are as

follow.

2. Sustainable Competitive Advantage

Every organization that competes at any level, but especially those that compete at the global

level must have competitive advantages. These are capabilities or characteristics that allow them

to outperform the competition. For example, if the organization in question is a baseball team, it

might have such competitive advantages as an excellent pitching staff, several speedy base

runners, two or three power hitters and/or outstanding fielders in key positions. These

advantages, if exploited wisely, will help make the baseball team a winner. If these advantages

can be sustained over time, they will help make team a consistent winner. This same concept

applies to organizations that compete in the global marketplace. In order to survive and proper,
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they need as many competitive advantages as possible. Traditionally, competitive advantages

have been sought in the key of quality, productive, service, and distribution. However, peak-

performing organization has learned that a safe and healthy work environment is essential to

gaining competitive advantages in these critical areas. In fact, a safe and healthy work

environment is itself a competitive advantage.

3. Peak Performance

The primary driver behind TSM is organizational, team, and individual performance. An

organization's ability to survive and proper in the global marketplace is determined largely by the

collective performance of individuals and teams. Consistent peak performance by all individual

and teams in an organization is essential to long-term success in the global marketplace. The

quality of the work environment is a major determinant of the performance levels that

individuals, teams and organizations are able to achieve. A better work environment promotes

better performance.

4. Continual Improvement Forever

Health care professionals work in an environment, and the quality of that environment affects the

quality of work. The work environment is a major determinant of the quality of an organization's

products, and services. In the age of global competition, quality is an ever-changing

phenomenon. A quality that is competitive today may not be tomorrow. Consequently, continual

improvement is essential. If quality must be improved continually, it follows that the work

environment must also be improved continually.

5. The Safety Management Function

The concept of safety management began when a better description than safety engineer was

needed for the work of the safety specialist. Whether an engineer or not, he or she is concerned

largely with convincing others to follow applicable safety requirements. There are notable

differences usually between managing as carried out by the head of an operating unit and that
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which is noted in a safety management position. Managers of units accomplishing the prime

purposes of an organization have direct authority over the personnel in their unit. Safety

management, however, is conducted generally as a staff assignment. The director or chief of

safety has managerial authority over the professional personnel reporting directly to him or her,

but the powers of line managers are not to be transmitted through the safety specialists.

Topic : The Osh Act, Standards, And Liability

Topic Objective:

At the end of this topic student would be able to:

 Learn about the OSH Act

 Understand the Occupational Safety and Health Review Commission (OSHRC)

 Learn about the National Institute for Occupational Safety and Health (NIOSH)

 Understand the Major Objectives of OSH Act

 Understand the OSHA Standards

Definition/Overview:

Accident: An accident is a specific, identifiable, unexpected, unusual and unintended external

action which occurs in a particular time and place, without apparent or deliberate cause but with

marked effects. It implies a generally negative probabilistic outcome which may have been

avoided or prevented had circumstances leading up to the accident been recognized, and acted

upon, prior to its occurrence.
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Key Points:

1. OSH Act

The federal government entered the safety and health area in 1890 by passing legislation for

safety standards in coal mines. However, no comprehensive effort was made to protect the safety

and health of workers in their workplace until the late 1960s, when an estimated 14,000 workers

were dying annually and 2.2 million were suffering disabling injuries as a result of work-related

accidents. After over 20 years of congressional debate and controversy, in 1970 Occupational

Safety and Health Act was passed by the Congress. OSHA 's activities are organized and

coordinated in a national office in Washington D.C., and regional offices and area offices

throughout the nation. OSHA's major responsibilities include enforcement of all provisions of

the act, setting forth standards and regulations, overseeing state plans, and employer-employee

training. As a result of creation of OSHA within the Department of Labor, two other agencies

were also created:

 Occupational Safety and Health Review Commission (OSHRC)

 National Institute for Occupational Safety and Health (NIOSH)

2. Occupational Safety and Health Review Commission (OSHRC)

The commission is comprised of three members, who are appointed by the president for six-year

terms. The chairperson of the commission is given the power to appoint judges who will hear

and adjudicate any disputes. OSHRC is not a government agency. Rather, it is an independent

board who is given quasi-judicial authority to handle contested OSHA citations. When a citation,

proposed penalty, or abatement period issued by an OSHA area director is contested by an

employer, OSHRC hears the case. OSHRC is empowered to review the evidence, approve the

recommendations of the OSHA area director, reject those recommendations, or revise them by

assigning substitute values. For example, if an employer contests the amount of proposed

penalty, OSHRC is empowered to accept the proposed amount, reject it completely, or change it.
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3. National Institute for Occupational Safety and Health (NIOSH)

NIOSH has two broad functions: research and education. The main focus of the agency's

research is on toxicity levels and human tolerance levels of hazardous substances. NIOSH

prepares recommendations along these lines for OSHA standards dealing with hazardous

substances. NIOSH studies are also published and made available to employers. Each year

NIOSH publishes updated lists of toxic materials and recommended tolerance levels. These

publications represent the educational component of NIOSH's mission. To help establish

priorities in developing research and control of hazards, NIOSH developed a list of the ten

leading work-related diseases and injuries, which are:

 Occupational lung diseases

 Musculoskeletal injuries

 Occupational cancers

 Occupational cardiovascular disease

 Severe occupational traumatic injuries

 Disorders of reproduction

 Neurotoxic disorders

 Noise-induced hearing loss

 Dermatological conditions

 Psychological disorders

4. Major Objectives of OSH Act

A principal objective of the OH Act was to ensure a safe and healthy working environment for

all workers. This goal is accomplished by promulgation and enforcement of safety and health

standards and regulations, by research conducted into occupationally related diseases, and by the

training of employers and employees. The major objectives of the act can be summarized as

follows:

 To encourage identification and elimination of safety and health problems in the workplace.

 To define employer and employee responsibilities and rights in creating a safe and healthy work

environment.
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 To keep track of work related accidents, fatalities, and injuries by enforcing the record keeping

and reporting provisions of the act.

 To set forth and enforce safety and health standards and regulations.

 To encourage states to create their own occupational safety and health programs, which must be

at least as effective as the federal program.

 To make operations more cost-effective by eliminating industrial accidents and lost time injuries.

5. OSHA Standards

OSHA's standards fall predominantly into four major categories.

6. How to Appeal a Standard

Once a standard has been passed, it becomes effective on the date prescribed. This is not

necessarily the final step in the appeals process, however. A standard may be appealed by any

person who is opposed to it. An appeal must be filed with the U.S. Court of Appeals serving the

geographic region in which the complainant lives or does business. Appeal paperwork must be

initiated within sixty days of a standard's approval. Whether one or more appeals have been filed

does not delay the enforcement of a standard unless the court of appeals mandates the delay.

In Section 2 of this course you will cover these topics:

Accident Investigation And Reporting

Product Safety And Liability

Ergonomic Hazards: Musculoskeletal Disorders (Msds) And Cumulative Trauma

Disorders (Ctds)

Stress And Safety

Safety And Health Training

Violence In The Workplace
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Topic : Accident Investigation And Reporting

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Accident Investigation

 Understand the Reportable Accidents

Definition/Overview:

Recordable Accident: Any unintentional or unplanned occurrence that results in an

occupational injury, illness, or disease to an employee requiring medical treatment (defined

below) or involving lost workdays, property damage exceeding $100, or a combination of these

conditions.

Key Points:

1. Accident Investigation

The prime objective of accident investigation is prevention. Finding the causes of an accident

and taking steps to control or eliminate it can help prevent similar accidents from happening in

the future. Accidents can rarely be attributed to a single cause. Work environment, job

constraints, and supervisory or worker experience can all play a part. These factors must be

examined to determine what role each had in causing the accident. Once the causes are

established, precautions must be identified and implemented to prevent a recurrence.

Investigators must always keep in mind that effective accident investigation means fact-finding,

not fault-finding. To explain why and how an accident happened, investigators must collect

information on the events that took place before and during the event. Investigators can then

determine accident conditions by examining physical evidence and interviewing witnesses. Both

of these steps are of equal importance and should be done as soon as possible to ensure complete
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accident investigation. Equally important is the need to document the steps that were taken

immediately after the accident to deal with the emergency and to begin the investigation. It also

identifies the forms to be used and the procedures to be followed within specified time frames. In

order for an investigation to be a valuable tool in accident prevention, three things must take

place:

 the information gathered must be analyzed;

 corrective action must be taken; and

 the action must be monitored for effectiveness.

2. Reportable Accidents

In addition to accidents that result in injury, there are legal requirements to report accidents to

the MOL. These include fatalities, critical injuries, occupational illness and the following

prescribed incidents:

 A worker falling a vertical distance of three metres or more.

 A worker falling and having the fall arrested by a fall arrest system other than a fall restricting

system.

 A worker becoming unconscious for any reason.

 Accidental contact by a worker or by a worker's tool or equipment with energized electrical

equipment, installations or conductors.

 Accidental contact by a crane, similar hoisting device, backhoe, power shovel or other vehicle or

equipment or its load with an energized electrical conductor rated at more than 750 volts.

Structural failure of all or part of falsework designed by, or required by this Regulation to be

designed by, a professional engineer.

 Structural failure of a principal supporting member, including a column, beam, wall or truss, of a

structure.

 Failure of all or part of the structural supports of a scaffold.

 Structural failure of all or part of an earth- or water-retaining structure, including a failure of the

temporary or permanent supports for a shaft, tunnel, caisson, cofferdam or trench.
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 Failure of a wall of an excavation or of similar earthwork with respect to which a professional

engineer has given a written opinion that the stability of the wall is such that no worker will be

endangered by it.

 Overturning or the structural failure of all or part of a crane or similar hoisting device.

There is a legal requirement to not only report what happened, but also the steps taken to prevent

a recurrence. It is wise to investigate these events to see if they were the result of unforeseen,

isolated circumstance or if they resulted from a breakdown or oversight in the company's health

and safety program. Regarding the other key points, the company's program should identify who

should do the investigation, the training requirements (Accident Investigation is part of several

other training programs, such as CSAO's Construction Health & Safety Rep and Basics of

Supervising Programs as well as a separate course). It should also identify who reviews the

investigation report and is responsible for ensuring that follow-up is done regarding any

corrective actions/deficiencies that were found.

Topic : Product Safety And Liability

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Product Safety

 Understand the Product Liability

Definition/Overview:

Warranty: Consumers may sue if advertising or information overstate the benefits of a product,

or if the product does not perform as stated.
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Strict liability: In this action, a consumer is suing because the product in question was defective

before its receipt.

Key Points:

1. Product Safety

It is very important for the entrepreneur to assess whether any product that is to be marketed in

the new venture is subject to any regulations under the Consumer Product Safety Act. The act,

which was passed in 1972, created a five-member commission that has the power to prescribe

safety standards for more than 15,000 types of consumer products. In addition to setting

standards for products, the commission also has a great deal of responsibility and power to

identify what it considers to be substantial hazards and bar products it considers unsafe. It is

especially active in recognizing whether possible product defects may be hazardous to

consumers. When this is the case, the commission will request the manufacturer, in writing, to

take corrective action. The act was amended and signed into law in 1990. The amended law

establishes stricter guidelines for reporting product defects and any injury or death resulting from

such defects. Manufactures could be subject to fines of $1.25 million for failing to report product

liability settlements or court awards. Manufactures have presented their concerns to the

Consumer Product Safety Commission about information in these reports becoming public

prematurely. This information could prove damaging even when the commission may

subsequently find that the firm was not negligent. Any new product that is responsible for the

entrepreneurs entry into a business should be assessed to ascertain whether it falls under the

consumer Product Safety Act. If it does, the entrepreneur will have to follow the appropriate

procedures to ensure that he or she has met all the necessary requirements.

The factor of product safety arises whenever a product is designed. Product safety is therefore a

prime factor in all design decisions. Expert has critiqued existing designs from a safety
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standpoint and designed equipment that required detailed safety considerations. Four principles

apply to product safety: 1) Each possible safety/hazard condition must be identified; 2) Each

hazard must be eliminated if at all possible; 3) If the hazard cannot be eliminated then a suitable

guard and warning must be used to make the product safe to use; and 4) If suitable means for

making the product safe to use cannot be incorporated into the product then the product should

not be made.

2. Product Liability

Product liability problems are complex and continue to be an important consideration for

entrepreneurs. Changes in the legislation thus for unsuccessful were felt to be necessary to

address many longtime concerns of businesses such as the amount of punitive damages allowed

in certain cases and the application of the product liability laws to durable goods that have been

in use for more than 15 years. Changes in the global market have also contributed to the need for

reform. Risk managers claim that without new reform legislation start-up companies that do not

have a product liability track record may have difficulty finding this type of coverage.

Claims regarding product liability usually fall under one of the following categories:

 Negligence. Extends to all parts of the production and marketing process. It involves being

negligent in the way a product is presented to a client, such as using deficient labels, false

advertising, and so on.

 Warranty. Consumers may sue if advertising or information overstate the benefits of a product,

or if the product does not perform as stated.

 Strict liability. In this action, a consumer is suing because the product in question was defective

before its receipt.

 Misrepresentation. This occurs when advertising, labels, or other information misrepresent

material facts concerning the character or quality of the product.
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The best protection against product liability is to produce safe products and to warn consumers

of any potential hazards. It is impossible to expect zero defects, so entrepreneurs should be

sensitive to what kinds of product liability problems may occur.

Topic : Ergonomic Hazards: Musculoskeletal Disorders (Msds) And Cumulative Trauma
Disorders (Ctds)

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Ergonomics Hazards

 Understand the Musculoskeletal Disorders (MSDs)

 Learn about the Cumulative Trauma Disorder

Definition/Overview:

Forceful exertion: Force is the amount of effort required to perform a task or job. The amount of

force one can exert depends on one's posture and the number of exertions performed. The more

force that is exerted, the greater the stress on the body. Lifting, pushing, pulling, and gripping a

tool are examples of activities that require exerting force or muscle effort.

Repetitive movements: Movements performed over and over are described as repetitive

movements. But a repetitive movement can also be an awkward posture held for long periods of

time. These movements can be of risk to the worker because of continual stress placed on one

body part without sufficient muscle recovery time. Nailing a deck, screwing drywall, and tying

rebar are examples of repetitive tasks.
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Awkward postures: Postures are the positions of body parts. Unnatural positions or awkward

postures are those in which joints are held or moved away from the body's natural position. The

closer the joint is to its end of range of motion (for instance, bending the back forward as far as

possible), the greater the stress placed on the soft tissues of that joint, such as muscles, nerves,

and tendons.

Key Points:

1. Ergonomics Hazards

Ergonomics is matching the job to the worker and product to the user. Ergonomics and human

factors are often used interchangeably in workplaces. Both describe the interaction between the

worker and the job demands. The difference between them is ergonomics focuses on how work

affects workers, and human factors emphasizes designs that reduce the potential for human error.

Ergonomic hazards refer to workplace conditions that pose the risk of injury to the

musculoskeletal system of the worker. Examples of musculoskeletal injuries include tennis

elbow (an inflammation of a tendon in the elbow) and carpal tunnel syndrome (a condition

affecting the hand and wrist). Ergonomic hazards include repetitive and forceful movements,

vibration, temperature extremes, and awkward postures that arise from improper work methods

and improperly designed workstations, tools, and equipment.

2. Musculoskeletal Disorders (MSDs)

Musculoskeletal disorders (MSDs) are the most common occupational illness in Great Britain,

affecting 1.0 million people a year. They include problems such as low back pain, joint injuries

and repetitive strain injuries of various sorts. Musculoskeletal disorders (MSDs) are injuries of

the muscles, nerves, tendons, ligaments, joints, cartilage, or spinal discs. MSDs are not typically

the result of any instantaneous or acute event (such as a slip, trip, or fall) but reflect a more

gradual or chronic development. Medical terms used to describe MSDs to various parts of the

body include low back pain, tendinitis, bursitis, carpal tunnel syndrome, epicondylitis, trigger
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finger, thoracic outlet syndrome, carpet layers' knee, and degenerative disc disease. MSDs may

cause a great deal of pain and suffering among afflicted workers. MSDs are among the most

common lost-time injuries. Over a seven-year period, MSDs average approximately 32% of the

total annual lost-time injuries in Ontario construction.

What risk factors contribute to MSDs?

The following are recognized as important risk factors, especially when they occur at high levels

and in combination.

 Forceful exertion - Force is the amount of effort required to perform a task or job. The amount of

force one can exert depends on one's posture and the number of exertions performed. The more

force that is exerted, the greater the stress on the body. Lifting, pushing, pulling, and gripping a

tool are examples of activities that require exerting force or muscle effort.

 Repetitive movements - Movements performed over and over are described as repetitive

movements. But a repetitive movement can also be an awkward posture held for long periods of

time. These movements can be of risk to the worker because of continual stress placed on one

body part without sufficient muscle recovery time. Nailing a deck, screwing drywall, and tying

rebar are examples of repetitive tasks.

 Awkward postures - Postures are the positions of body parts. Unnatural positions or awkward

postures are those in which joints are held or moved away from the body's natural position. The

closer the joint is to its end of range of motion (for instance, bending the back forward as far as

possible), the greater the stress placed on the soft tissues of that joint, such as muscles, nerves,

and tendons.

3. Cumulative Trauma Disorder

Cumulative Trauma Disorder (CTD) of the upper extremity(s) is the result of injuries to one or

more tissues. These tissues may include muscle, tendons, nerves, the fascia, blood vessels, joints,

cartilage, ligaments, and/or bone. Mechanisms of injury in the development of (CTDs) remain

controversial. There appears to be an injurious cycle of events that occurs where repetitive,

excessive force, constant tension and pressure or trauma leads to the development of clinical
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disease. Evaluation of the cumulative trauma disorder requires an integrated approach that

incorporates engineering analysis, ergonomics, clinical medicine, and behavioral medicine on a

case-by-case basis. It is emphasized that the term "cumulative trauma disorder" is not, in itself, a

diagnosis, but refers to various individual diagnoses which are related to the specific mechanisms

of injury listed above. The physician should provide specific diagnoses as possible in order to

most appropriately develop and guide treatment. More than one diagnosis may often be

appropriate in an individual case. Typical symptoms of (CTDs) include persistent pain, swelling,

tingling, numbness, or heat around the affected area, both while working and resting. The most

familiar use of the term (CTDs) is for disorders of the hands, wrists, arms, or shoulders, and this

is the definition used in this paper. However, Cumulative injuries occur often in connective soft

tissues, particularly to tendons and their sheaths. They may irritate or damage nerves and impede

the blood flow through arteries and veins. They are frequent in the hand-wrist forearm area, (for

example, the carpal tunnel syndrome) and in shoulder and neck. Repetitive loadings may even

damage bone, such as the vertebrae of the spinal column. A CTD can affect any part of the body,

including the back.

Topic : Stress And Safety

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Stress

 Understand the General Adaptation Syndrome

 Learn about the Common Sources

 Understand the Safety
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Definition/Overview:

Normative safety: Normative safety is a term used to describe products or designs that meet

applicable design standards.

Substantive safety: Substantive safety means that the real-world safety history is favorable,

whether or not standards are met.

Key Points:

1. Stress

Stress is a biological term which refers to the consequences of the failure of a human or animal

body to respond appropriately to emotional or physical threats to the organism, whether actual or

imagined. It is "the autonomic response to environmental stimulus." It includes a state of alarm

and adrenaline production, short-term resistance as a coping mechanism, and exhaustion. It

refers to the inability of a human or animal body to respond. Common stress symptoms include

irritability, muscular tension, inability to concentrate and a variety of physical reactions, such as

headaches and accelerated heart rate. The term "stress" was first used by the endocrinologist

Hans Selye in the 1930s to identify physiological responses in laboratory animals. He later

broadened and popularized the concept to include the perceptions and responses of humans

trying to adapt to the challenges of everyday life. In Selye's terminology, "stress" refers to the

reaction of the organism, and "stressor" to the perceived threat. Stress in certain circumstances

may be experienced positively. Eustress, for example, can be an adaptive response prompting the

activation of internal resources to meet challenges and achieve goals. The term is commonly

used by laypersons in a metaphorical rather than literal or biological sense, as a catch-all for any

perceived difficulties in life. It also became a euphemism, a way of referring to problems and

eliciting sympathy without being explicitly confessional, just "stressed out". It covers a huge

range of phenomena from mild irritation to the kind of severe problems that might result in a real
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breakdown of health. In popular usage almost any event or situation between these extremes

could be described as stressful.

2. General Adaptation Syndrome

Hans Selye researched the effects of stress on rats and other animals by exposing them to

unpleasant or harmful stimuli. He found that all animals presented a very similar series of

reactions, broken into three stages. In 1936, he described this universal response to the stressors

as the general adaptation syndrome, or GAS. Alarm is the first stage. When the threat or stressor

is identified or realized, the body's stress response is a state of alarm. During this stage

adrenaline will be produced in order to bring about the fight-or-flight response. There is also

some activation of the HPA axis, producing cortisol. Resistance is the second stage. If the

stressor persists, it becomes necessary to attempt some means of coping with the stress. Although

the body begins to try to adapt to the strains or demands of the environment, the body cannot

keep this up indefinitely, so its resources are gradually depleted. Exhaustion is the third and final

stage in the GAS model. At this point, all of the body's resources are eventually depleted and the

body is unable to maintain normal function. At this point the initial autonomic nervous system

symptoms may reappear (sweating, raised heart rate etc.). If stage three is extended, long term

damage may result as the capacity of glands, especially the adrenal gland, and the immune

system is exhausted and function is impaired resulting in decompensation. The result can

manifest itself in obvious illnesses such as ulcers, depression, diabetes, trouble with the digestive

system or even cardiovascular problems, along with other mental illnesses.

Hans Selye published in 1975 a model dividing stress into eustress and distress. Where stress

enhances function (physical or mental, such as through strength training or challenging work) it

may be considered eustress. Persistent stress that is not resolved through coping or adaptation,

deemed distress, may lead to anxiety or withdrawal (depression) behavior. The difference

between experiences which result in eustress or distress is determined by the disparity between

an experience (real or imagined), personal expectations, and resources to cope with the stress.

Alarming experiences, either real or imagined, can trigger a stress response.
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3. Common Sources

Both negative and positive stressors can lead to stress. Some common categories and examples

of stressors include: sensory input such as pain, bright light, or environmental issues such as a

lack of control over environmental circumstances, such as food, housing, health, freedom, or

mobility. Social issues can also cause stress, such as struggles with conspecific or difficult

individuals and social defeat, or relationship conflict, deception, or break ups, and major events

such as birth and deaths, marriage, and divorce. Life experiences such as poverty,

unemployment, depression, obsessive compulsive disorder, heavy drinking, or insufficient sleep

can also cause stress. Students and workers may face stress from exams, project deadlines, and

group projects. Adverse experiences during development (e.g. prenatal exposure to maternal

stress, poor attachment histories, sexual abuse) are thought to contribute to deficits in the

maturity of an individual's stress response systems. One evaluation of the different stresses in

people's lives is the Holmes and Rahe stress scale.

4. Safety

Safety is the state of being "safe" (from French sauf), the condition of being protected against

physical, social, spiritual, financial, political, emotional, occupational, psychological, educational

or other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions. There also are two slightly different meanings of safety.

For example, home safety may indicate a building's ability to protect against external harm

events (such as weather, home invasion, etc), or may indicate that its internal installations (such

as appliances, stairs, etc) are safe (not dangerous or harmful) for its habitants.
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Topic Objective:

At the end of this topic student would be able to:

 Learn about the Occupational Safety and Health Training

 Understand the Occupational Safety and Health Training in Broad Perspective

 Learn about the Worksite Training on Health Protection/Health Promotion

 Understand the Occupational Safety and Health Training in Relation to Other Worksite

Activities

Definition/Overview:

Performance: Performance represents observable actions or behaviors reflecting the knowledge

or skill acquired from training to meet a task demand. With regard to OS&H, performance can

mean signs of complying with safe work practices, using protective equipment as prescribed,

demonstrating increased awareness of hazards by reporting unsafe conditions to prompt

corrective efforts, and executing emergency procedures should such events occur.

Motivation: Motivation refers to processes or conditions that can energize and direct a person's

behaviors in ways intended to gain rewards or satisfy needs. Setting goals for performance

coincident with learning objectives and use of feed-back to note progress have motivational

value. With regard to OS&H, motivation can mean one's readiness to adopt or exhibit safe

behaviors, take precautions, or carry out self-protective actions as instructed. Bonuses, prizes, or

special recognition can act as motivational incentives or rewards in eliciting as well as

reinforcing these behaviors when they are displayed.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

35
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Occupational Safety and Health Training

Occupational safety and health training remains a fundamental element in workplace hazard

control programs. As training objectives, recognition of job hazards, learning safe work practices

and appreciating other preventive measures are expected to contribute to the goal of reducing

occupational risk of injury and disease. More than 100 Occupational Safety and Health

Administration (OSHA) standards for hazard control in the workplace contain requirements for

training aimed at reducing risk factors for injury or disease; others limit certain jobs to persons

deemed competent by virtue of special training. Hazard control and prevention strategies to

assure every working man and woman safe, healthful workplace conditions regard training as an

axiomatic part of all such efforts. To reinforce this point, requirements for worker safety and

health training are found in more than 100 occupational safety and health standards promulgated

by the Occupational Safety and Health Administration (OSHA); others limit certain jobs

assignments to persons judged competent by way of special training. Yet, the merits of training

provisions in worksite hazard control regulations and for hazard control efforts in general have

not been without question. Indeed, instances where training has been shown to be ineffective in

reducing work related disabilities have been reported, and at least one review has raised concerns

about the worth of workplace safety training programs. In its defense, training shortcomings

could reflect use of inadequate instructional techniques or situational factors that confound the

learning process or its objectives. More importantly, however, the notion that training is

somehow exempt from the accountability demands of business operations is no longer tenable.

Moreover, in appreciating that adherence to training rules imposes added costs on responsible

employers and extra burdens on workers too, knowledge of factors that can influence success in

training efforts would be especially important. Indeed, one could argue that faulty or bad training

may have worse consequences than no training at all.

2. Occupational Safety and Health Training in Broad Perspective

OS&H training embodies instructing workers in recognizing known hazards and using available

methods for protection. Worker education, in contrast, prepares one to deal with potential

hazards or unforeseen problems; guidance is given in ways to become better informed and to
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seek actions aimed at eliminating the hazard. As explained in a 1985 Office of Technology

Assessment (OTA) report on preventing illness and injury in the workplace, the distinction

between worker training and education programs is often blurred and depends on the role that the

worker is expected to assume in the process. "The narrower the role, the more the instruction is

training; the broader the role, the more the instruction is education". Much of the information in

this review draws on the narrower training reference, but worker education approaches are also

acknowledged. The OTA report included an analysis of 40 worker training and worker education

programs conducted by business firms, trade associations, unions, hospitals and universities, and

coalitions of OS&H groups. The analysis of activities and objectives suggested four types of

programs: fundamental, recognition, problem-solving, and empowerment programs.

Fundamentals Programs: These programs involve instruction in prevention of work-related

injury and illness through proper use and maintenance of tools, equipment, materials; knowledge

of emergency procedures; personal hygiene measures; needs for medical monitoring; and use of

personal protective equipment for non-routine operations or as an interim safeguard until

engineering controls can be implemented. Training interventions having these objectives

permeate the literature and comprise most of the reports in Appendix A, which offers an

inventory of studies aimed at evaluating the effectiveness of OS&H training for controlling

workplace hazards.

Recognition Programs: These programs include instruction emphasizing awareness of workplace

hazards; knowledge of methods of hazard elimination or control; understanding right-to-know

laws and ways for collecting information on workplace hazards; recognizing symptoms of toxic

exposures; and observing and reporting hazards or potential hazards to appropriate bodies.

Training activities of this type were spurred largely by the OSHA Hazard Communication

Standard. The standard required employers to inform workers of chemical hazards found in their

work areas and of ways to reduce apparent risk. Use of Material Safety Data Sheets and labels

along with training are the three means prescribed for communicating the essential information.
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Problem-Solving Programs: Instruction is aimed at giving workers the information and skills

enabling them to participate in hazard recognition and control activities; to help identify/solve

problems through teamwork, to use union and management means, and to exercise rights to have

outside agencies investigate workplace hazards when warranted. Inviting worker input in

company planning or in design of new operations or processes is recognized as a viable means

for improving productivity, quality of products, and worker motivation. Extending this approach

to hazard control seems reasonable especially since workers, owing to their everyday job work

experience, possess an intimate knowledge of the hazards connected with their jobs and could be

a rich source for corrective ideas. One report in assessing a worker participation approach to

hazard control at a worksite found the overall effort to be successful but at the same time took

note of some gaps of worker knowledge for which added worker instruction would have been of

benefit. This report is listed in Appendix A along with other reports of union-sponsored efforts to

sharpen worker skills in addressing the requirements of specific OS&H standards so that they

could play a more effective role in responding to their workplace needs.

Empowerment Programs: These programs provide instruction to build and broaden worker skills

in hazard recognition and problem-solving skills much like that noted above. Emphasis,

however, is on worker activism with the goal of ensuring their rights to an illness-and injury-free

workplace. Hence, the program aims at enabling workers to effect necessary control measures

through educating co-workers and supervisors, and through use of committee processes or in

health/safety contract negotiations. This approach is in accord with the current "Total Quality

Management" philosophy - having rank-and-file workers along with their supervisors share

greater roles in and be more accountable for addressing workplace hazard control needs. Several

reports of union and university coalitions engaged in furnishing such training and some first

attempts to provide outcome measures are noted in Appendix A.

The above types of training suggest a progression from a workforce learning basic forms of

protection to known hazards, through instruction aimed at enhancing their awareness of potential

problems and problem-solving skills, and then learning how to make it all happen in their
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workplaces. Although treated separately, any given training program may contain elements of

these approaches in varying degrees.

3. Worksite Training on Health Protection/Health Promotion

The aforementioned training and education activities are all directed to worksite health

protection, that is, to controlling occupational/environmental risk factors for disease or injury.

They should not be confused with worksite health promotion programs that also involve

training/education activities but whose objectives are to alter personal lifestyle factors that may

pose risks to one's health and well-being. Instruction here targets smoking, substance abuse,

inadequate diet, poor physical fitness among other problems and the intent is to effect behavior

change for risk reduction. Personal lifestyle and occupational risk factors may interact in ways

that can heighten the potential for adverse outcomes. For example, asbestos workers who smoke

may have a 10-fold greater risk for lung cancer; alcohol or illicit drug use has been implicated in

work accidents in high risk jobs. Alternatively, exercise training for enhancing physical fitness

has been suggested as an added means to limit strains from jobs imposing undue stress on the

musculoskeletal system. For these reasons, training and education activities addressing worksite

health protection and health protection goals in combination may have mutually reinforcing

effects. While health promotion studies are outside the scope of this literature review, some

reports of these worksite activities have been evaluated from the standpoint of reducing

occupational risks and will be so noted.

4. Occupational Safety and Health Training in Relation to Other Worksite Activities

OS&H training as implemented at the workplace rarely has a stand-alone status. For example,

OS&H training may be a natural part of job skills training or a simple add-on. On-the-job type of

training, of necessity, would have to cover both objectives. In some cases, work methods to be

learned and safe work practices prescribed by OSHA standards are much the same. In

occupations such as logging, "poor technique" is widely reported as a cause of injury with

inadequate training cited as the underlying problem. This shortcoming refers to a failure to

develop (learn) proper work methods and the safety precautions that derive from them. OS&H
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training is also an element of hazard control programming. Instruction in hazard recognition and

control methods, knowledge of emergency procedures, and use of personal protective equipment

may or may not be distinctive-the degree depends on what OSHA requirements may dictate. The

Hazard Communication Standard for example, requires a written training plan describing the

nature of instruction to ensure workers understand the chemical hazards to which they might be

exposed, recognition of symptoms of overexposure, safeguards to be taken Other standards

merely acknowledge the need for training but are less explicit as to requiring evidence of a plan

for its implementation. Although not always recognized, OS&H training may also be needed to

cover operational aspects of engineering or physical hazard control systems so that their benefits

are realized to the fullest extent.

OS&H instruction as a component of both regular job training and worksite hazard control

program practices is nested in and representing the overlapping parts of these two types of

activities. Encircling the job training and occupational safety and health program efforts are

factors which can shape the success of these activities and their respective impacts on

productivity and safety/health experience. Indeed, the transferability of training to actual jobsite

demands, use of promotional or motivational efforts to drive the training exercise as well as

boost post-training performance in both productivity and hazard control terms, and

management's commitment to these activities as communicated to the workers can do much to

affect these kinds of outcomes. Encompassing all of the above and shaping the ultimate results

are an employer's goals and objectives. Presumably, management policies and actions that do not

put company productivity and worker safety and health in conflict but rather stress their positive

interrelationships would be ideal. Viewing OS&H training in this context underscores the

difficulty in attempts to treat or evaluate its effects separate from other workplace considerations.

This is especially true if "bottom line" outcomes such as work related injuries and illness are

used in the assessment. As will be noted, many evaluations of OS&H training use measures more

immediate to the learning process itself (e.g., knowledge gained); others may take account of the

instruction plus certain extra- or post-training factors in assessing on-the-job safety performance.

In these instances, surrogate indicators for injury or disease reduction may be used (e.g.,

increased compliance with safe work practices and/or associated changes in exposure levels);
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these indicators can offer more opportunity for discerning effects than injury or illness measures.

It must be remembered that work related injury or disease cases at least at the individual

employer level are rare events which can complicate efforts at evaluating change.

In Section 3 of this course you will cover these topics:

Mechanical Hazards And Machine Safeguarding

Falling, Impact, Acceleration, Lifting, And Vision Hazards

Hazards Of Temperature Extremes

Pressure Hazards

Electrical Hazards

Fire Hazards And Life Safety

Topic : Mechanical Hazards And Machine Safeguarding

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Mechanical Hazards

 Understand the Types

 Learn about the Hazardous Motions

 Understand the Hazardous Actions

 Learn about the Methods of Machine Safeguarding
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Definition/Overview:

Guards: Guards are barriers which prevent access to danger areas.

Safety Device: A safety device may perform one of several functions. It may: stop the machine

if a hand or any part of the body is inadvertently placed in the danger area; restrain or withdraw

the operator's hands from the danger area during operation; required the operator to use both

hands on machine controls, thus keeping both hands and body out of danger; or provide a barrier

which is synchronized with the operating cycle of the machine in order to prevent entry to the

danger area during the hazardous part of the cycle.

Key Points:

1. Mechanical Hazards

A wide variety of mechanical motions and actions may present hazards to the worker. Some

common mechanical hazards are shown in Figure 14.1.

The hazardous motions create the mechanical hazards which include the movement of rotating

members, reciprocating arms, moving belts, meshing gears, cutting teeth, and any parts that

impact or shear. These different types of hazardous mechanical motions and actions are basic to

nearly all machines, and recognizing them is the first step toward protecting workers from the

danger they present.

2. Types

The basic types of hazardous mechanical motions and actions are:

Hazardous Motions

 rotating (including in-running nip points)
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 reciprocating

 transverse

Hazardous Actions

 cutting

 punching

 shearing

 bending

3. Hazardous Motions

Rotating motion can be dangerous; even smooth, slowly rotating shafts can grip clothing, and

through mere skin contact force an arm or hand into a dangerous position. Injuries due to contact

with rotating parts can be severe. Collars, couplings, cams, clutches, flywheels, shaft ends,

spindles, and horizontal or vertical shafting are some examples of common rotating mechanisms

which may be hazardous. The danger increases when bolts, nicks, abrasions, and projecting keys

or set screws are exposed on rotating parts, as shown in Figure 14.2.

In-running nip point hazards are caused by the rotating parts on machinery. There are three main

types of in-running nips. Parts can rotate in opposite directions while their axes are parallel to

each other. These parts may be in contact (producing a nip point) or in close proximity to each

other. In the latter case the stock fed between the rolls produces the nip points. This danger is

common on machinery with intermeshing gears, rolling mills, and calendars. See Figure 14.3.

Another nip point is created between rotating and tangentially moving parts. Some examples

would be: the point of contact between a power transmission belt and its pulley, a chain and a

sprocket, or a rack and pinion. See Figure 14.4.

Nip points can occur between rotating and fixed parts which create a shearing, crushing, or

abrading action. Examples are: handwheels or flywheels, screw conveyors, or the periphery of an

abrasive wheel and an incorrectly adjusted work rest. See Figure 14.5.
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4. Reciprocating Motions

Reciprocating motions may be hazardous because, during the back-and- forth or up-and-down

motion, a worker may be struck by or caught between a moving and a stationary part.

5. Transverse Motion

Transverse motion (movement in a straight, continuous line) creates a hazard because a worker

may be struck or caught in a pinch or shear point by the moving part.

6. Hazardous Actions

Cutting Action:

Cutting action involves rotating, reciprocating, or transverse motion. The danger of cutting

action exists at the point of operation where finger, head, and arm injuries can occur and where

flying chips or scrap material can strike the eyes or face. Such hazards are present at the point of

operation in cutting wood, metal, or other aterials. Typical examples of mechanisms involving

cutting hazards include bandsaws, circular saws, boring or drilling machines, turning machines

(lathes), or milling machines.

7. Methods of Machine Safeguarding

There are many ways to safeguard machinery. The type of operation, the size or shape of stock,

the method of handling, the physical layout of the work area, the type of material, and production

requirements or limitations will help to determine the appropriate safeguarding method for the

individual machine. As a general rule, power transmission apparatus is best protected by fixed

guards that enclose the danger area. For hazards at the point of operation, where moving parts

actually perform work on stock, several kinds of safeguarding are possible. One must always

choose the most effective and practical means available. We can group safeguards under five

general classifications.

 Guards

 Devices

 Location/Distance

 Potential Feeding and Ejection Methods to Improve Safety for the Operator

 Miscellaneous Aids
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Topic : Falling, Impact, Acceleration, Lifting, And Vision Hazards

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Causes of Fall

 Understand the Kinds of Falls

 Learn about the Measuring Surface Traction

 Understand the Impact and Acceleration Hazards

 Learn about the Lifting and Vision Hazards

Definition/Overview:

Head Protection: Each year 120,000 people sustain head injuries on the job each year. Falling

objects are involved in many of theses accidents. Hard hats can help reduce the risk associated

with falling objects or projected objects. American National Standards Institute (ANSI) standard

for hard hats is Z89-1986. OSHA adapted this standard in its head protection standard.

Eye and Face Protection: Eye and face protection typically consists of safety goggles or face

shields. The ANSI standard for face and eye protection devices is Z87.1-1989. OSHA has also

adopted this standard.

Key Points:

1. Causes of Fall

Each year, more than 10,000 workers lose their lives in falls. More than 16 % of all disabling

work-related injuries are the result of falls. In 1995, among the accidents occurred in

construction industry 32 % workers died on the job resulting from falls. Each year falls
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consistently account for the greatest number of fatalities in the construction industry, and are

always a major concern in other industries. Events surrounding these types of accidents often

involve a number of factors, including unstable working surfaces, misuse of fall protection

equipment, and human error. Studies have shown that the use of guardrails, fall arrest systems,

safety nets, covers, and travel restriction systems can prevent many deaths and injuries from

falls. The International Society for Fall Protection states that "in one year, fall-related accidents

account for more than 800,000 injuries and 13,000 fatalities in North America". An estimated

$40 billion was spent as a result of these accidents. Accidents and fatalities involving falls could

be reduced by establishing clear, enforceable, and consistent rules.

2. Kinds of Falls

Fall can be divided into four categories:

 Trip and fall (When a worker encounters an unseen object)

 Stump and fall (when a worker's foot suddenly meets a sticky surface or a defect in the walking

surface)

 Step and fall (when a person's foot encounters an unexpected step down)

 Slip and fall (when a worker's center of gravity is suddenly thrown out of balance)

3. Measuring Surface Traction

An effective way for comparing the surface traction is to use the coefficient of friction. Surfaces

with a coefficient of friction of 0.20 or less are very slippery and very hazardous. On the other

end of the continuum, surfaces with coefficient f friction of 0.40 or higher have a good traction.

As an example, the coefficient of friction of ice is 0.10 and a concrete has a coefficient of friction

of 0.43. The coefficient of friction decreases when the surface is wet, meaning that the hazard

potential increases.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

46
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



4. Impact and Acceleration Hazards

Approximately 25 % of the workplace accidents that occur each year as the result of acceleration

and impact involve objects that become projectiles.

5. Head Protection

Each year 120,000 people sustain head injuries on the job each year. Falling objects are involved

in many of theses accidents. Hard hats can help reduce the risk associated with falling objects or

projected objects. American National Standards Institute (ANSI) standard for hard hats is Z89-

1986. OSHA adapted this standard in its head protection standard.

6. Eye and Face Protection

Eye and face protection typically consists of safety goggles or face shields. The ANSI standard

for face and eye protection devices is Z87.1-1989. OSHA has also adopted this standard.

7. Foot Protection

Foot and toe injuries account for almost 20 % of all disabling workplace injuries in the United

States. Annually, there are over 100,000 foot and toe injuries in the workplace. The OSHA

regulations for foot protection are found in 29 CFR 1910.132 and 126. The major types of

injuries to the foot and toes are from:

Falls/impact from sharp and /or heavy objects (60 % of all injuries)

Puncture through the sole of the foot

Compression when rolled over by or pressed between heavy objects

Punctures through the sole of the foot.

Conductivity of the electricity or heat

Slips on unstable walking surfaces
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8. Lifting and Vision Hazards

Back injuries that result from improper lifting are among the most common in an industrial

setting. Back injuries account for approximately $12 billion in worker's compensation costs

annually. Similarly Vision hazards are supporting element of injuries.

Topic : Hazards Of Temperature Extremes

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Extremes

 Understand the Extreme Heat

 Learn about the Health Impacts

 Understand the Thermal comfort

Definition/Overview:

Conduction: Heat transfer between two bodies that are touching or from one location to another

within a body. (Example: heat transfer in a metal block from one point to another)

Convection: Heat transfer from one location to another by way of moving medium such as a gas

or a liquid. (Example: Heat transfer from a pipe carrying hot water to the air surrounding the

pipe)
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Key Points:

1. Extremes

Extremes of heat and cold have a broad and far-reaching set of impacts on the nation. These

include significant loss of life and illness, economic costs in transportation, agriculture,

production, energy and infrastructure. The 1976 - 1977 winter freeze and drought is estimated to

have cost $36.6 billion in 1980 dollars. In 1980 the nation saw a devastating heat wave and

drought that claimed at least 1700 lives and had estimated economic costs $15 - $19 billion in

1980 dollars. While these are atypical examples, in recent years on average there are about 1200

deaths due to extreme hot and cold weather. While there are numerous case studies of particular

events, little systematic knowledge exists on the impacts across various sectors of the nation. The

most rigorously documented impacts are the health impacts, based to a large part on

epidemiological studies conducted by the U.S. Centers for Disease Control and Prevention

(CDC) and others in the public health arena.

2. Extreme Heat

On average over the last 30 years, excessive heat accounts for more reported deaths annually

than hurricanes, floods, tornadoes, and lightning combined. Much of the literature on extreme

heat impacts combines heat and drought into one climatological event. This is especially true of

the work assessing the economic impacts. It is often unclear if the effects are from a short

duration heat wave or a longer term drought. In many cases the two hazards are inextricably

linked. In the area of health impacts, the focus has been on the temperature as a causal agent of

health impacts.

3. Health Impacts

The July 1995 Heat Wave killed 522 people in Chicago alone. Research by CDC found that on

average 384 people were killed by excessive heat each year during the period 1979 - 1992. (This

is significantly higher that the numbers reported in the National Weather Service's (NWS)

Summary of Natural Hazards Deaths. This is due to the research methodology of local NWS

offices relying on published accounts of events. They do not have access to the death certificates
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used by CDC.) Attributing excessive heat as a cause or contributing factor in mortality has varied

considerable across jurisdictions. This has led to speculation that the actual, as opposed to

reported, death toll is much higher. For example, one study suggests that the actual death toll of

the 1980 heat wave may be 5,000, not the official number of 1700. Other studies indicate that

diagnosis of heat-related deaths have been regularly underestimated by 22% to 100%. A recent

National Oceanic and Atmospheric Administration (NOAA) sponsored Heat Wave Workshop

focused on the health impacts of heat waves, better forecast techniques, and community

preparedness. The health effects were viewed as preventable to a large extent with improved

forecasts, warnings, community preparedness and appropriate community based response.

Officials from CDC referred to heat waves as a known, preventable epidemic.

Those at greatest risk of death in heat waves are the urban-dwelling elderly without access to an

air-conditioned environment for at least part of the day. Thus the issues of prevention and

mitigation combine issues of the aging and of public health. One area not well understood is the

morbidity, or injury and illness, associated with heat waves and excessive heat. The research has

focused on mortality, in part because mortality data was available. This is a critical area for

research in understanding and preventing the deleterious effects of excessive heat. Scientists at

the NOAA Heat Wave Workshop identified this as a high-priority research need.

4. Thermal comfort

Thermal comfort is a function of:

 Temperature

 Humidity

 Air distribution

 Personal preference

Conduction: Heat transfer between two bodies that are touching or from one location to another

within a body. (Example: heat transfer in a metal block from one point to another)
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Convection: Heat transfer from one location to another by way of moving medium such as a gas

or a liquid. (Example: Heat transfer from a pipe carrying hot water to the air surrounding the

pipe)

Metabolic heat: Heat production within a body as a result of activity that burns energy.

Examples: Sleeping (75 Kcal/hr), Tennis (425 Kcal/hr), Swimming (500 Kcal/hr)

Environmental heat: Heat produced by external sources. (Example: Heat radiated by the Sun,

heat generated by a baseboard)

Radiant heat: Heat transfer as a result of electromagnetic nonionizing energy without the

movement of matter in space. (Examples: Ultraviolet rays, Infrared radiation)

Topic : Pressure Hazards

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Pressure

 Understand the Low Pressure Environments

 Learn about the Partial pressure

 Understand the Hazards

 Learn bout the Controls

Definition/Overview:

Performance: Performance represents observable actions or behaviors reflecting the knowledge

or skill acquired from training to meet a task demand.
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Control: Control is used in a variety of contexts to express "mastery" or "proficiency": e.g.

"Music students attending a master class are expected to have full control of basic skills such as

rhythm and pitch" and more generally an ability to purposefully direct (including suppression of)

change.

Key Points:

1. Pressure

Pressure (symbol: p or sometimes P) is the force per unit area applied to an object in a direction

perpendicular to the surface. Gauge pressure is the pressure relative to the local atmospheric or

ambient pressure.

Pressure is an effect which occurs when a force is applied on a surface. The symbol of pressure

is p (lower case).

Pressure: Force exerted against an opposing fluid or thrust distributed over a surface.

Pressure = Force / Area

Atmospheric Pressure: At sea level earth's atmosphere averages 14.7 psi.

Barometer: The instrument used to measure the atmospheric pressure.

As the altitude above the sea level increases, atmospheric pressure decreases in a nonlinear

fashion.

2. Low Pressure Environments

Environments with pressure less than sea level. (High altitudes)
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3. Partial pressure

Partial pressure of a gas in a mixture is given by:

Px = P total x % Gasx

At sea level Ptotal = 760 mmHg = 14.7 psi and the partial pressure of oxygen (21 %) is:

Po2 = 760 x 21 % = 160 mmHg

At a high altitude, if P total = 750 mm Hg, then the partial pressure of oxygen is:

Po2 = 750 x 21 % = 158 mmHg

Partial pressure of oxygen affects the ability of the blood to transport oxygen through the body.

Red cells provide the transportation. At high altitudes, there is less bond between red cells and

oxygen. Therefore, less transportation of oxygen occurs.

4. Hazards

 Hypoxia: Lack of metabolic oxygen, which depends on:

 Lack of coordination

 Drowsiness

 Pressure in the mid ear

 Pain in the sinuses

5. Controls

Increase the total pressure to sea level or increase the oxygen level. (Warning: Oxygen toxicity

may occur. It is a reaction to high level of oxygen for extended periods of exposure. At 60 %

oxygen mixtures, it cause cough)

Note: Commercial jet aircrafts fly at 25,000 to 40,000 ft. Total pressure is increased above that

outside the aircraft. An emergency oxygen system is used when the cabin pressure is lost. A

cabin pressure of 260 mmHg and 60 % oxygen achieves a partial pressure similar to sea level.
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Topic : Electrical Hazards

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Electrical Hazards

 Understand the Definitions

 Learn about the Electrical Injuries

 Understand the Electrical Fires, Prevention and Extinguishing

Definition/Overview:

Voltage: Voltage is the fundamental force or pressure that causes electricity to flow through a

conductor and is measured in volts.

Resistance: Resistance is anything that impedes the flow of electricity through a conductor and

is measured in Ohms.

Key Points:

1. Electrical Hazards

Electrical hazards represent a serious, widespread occupational danger; practically all members

of the workforce are exposed to electrical energy during the performance of their daily duties,

and electrocutions occur to workers in various job categories. Many workers know that the

principal danger from electricity is that of electrocution, but few really understand just how
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minute a quantity of electrical energy is required for electrocution. In reality, the current drawn

by a tiny 7.5 watt, 120-volt lamp, passed from hand to hand or hand to foot across the chest is

sufficient to cause electrocution.

According to NIOSH, between 1980 and 1992, 5,348 workers died from contact with electrical

energy (an average of 411 deaths per year). Electrocutions were the fifth leading cause of death,

accounting for 7% of all workplace fatalities.

2. Definitions

Electricity is the flow of an atom's electrons through a conductor. Electrons, the outer particles of

an atom, contain a negative charge. If electrons collect on an object, that object is negatively

charged. If the electrons flow from an object through a conductor, the flow is called electric

current. Four primary terms are used in discussing electricity: voltage, resistance, current, and

ground.

Voltage is the fundamental force or pressure that causes electricity to flow through a conductor

and is measured in volts. Resistance is anything that impedes the flow of electricity through a

conductor and is measured in Ohms. Current is the flow of electrons from a source of voltage

through a conductor and is measured in amperes (Amps). If the current flows back and forth (a

cycle) through a conductor, it is called alternating current (AC). In each cycle the electrons flow

first in one direction, then the other. In the United States, the normal rate is 60 cycles per second

[or 60 Hertz (Hz)]. If current flows in one direction only (as in a car battery), it is called direct

current (DC). AC is most widely used because it is possible to step up or step down (i.e., increase

or decrease) the current through a transformer. For example, when current from an overhead

powerline is run through a pole-mounted transformer, it can be stepped down to normal

household current.

Ohm's Law (Current=Voltage/Resistance) can be used to relate these three elements

mathematically.

A ground is a conducting connection, whether or not unintentional, between an electrical circuit

or equipment and the earth, or to some conducting body that serves in place of the earth.
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3. Electrical Injuries

Electrical injuries consist of four main types:

 Electrocution (fatal),

 Electric shock,

 Burns,

 Falls caused as a result of contact with electrical energy.

Electrocution results when a human is exposed to a lethal amount of electrical energy. To

determine how contact with an electrical source occurs, characteristics of the electrical source

before the time of the incident must be evaluated (pre-event). For death to occur, the human body

must become part of an active electrical circuit having a current capable of over stimulating the

nervous system or causing damage to internal organs. The extent of injuries received depends on

the current's magnitude (measured in Amps), the pathway of the current through the body, and

the duration of current flow through the body (event). The resulting damage to the human body

and the emergency medical treatment ultimately determine the outcome of the energy exchange

(post-event). Electrical injuries may occur in various ways: direct contact with electrical energy,

injuries that occur when electricity arcs (an arc is a flow of electrons through a gas, such as air)

to a victim at ground potential (supplying an alternative path to ground), flash burns from the

heat generated by an electrical arc, and flame burns from the ignition of clothing or other

combustible, nonelectrical materials. Direct contact and arcing injuries produce similar effects.

Burns at the point of contact with electrical energy can be caused by arcing to the skin, heating at

the point of contact by a high-resistance contact, or higher voltage currents. Contact with a

source of electrical energy can cause external as well as internal burns. Exposure to higher

voltages will normally result in burns at the sites where the electrical current enters and exits the

human body. High voltage contact burns may display only small superficial injury; however, the

danger of these deep burns destroying tissue subcutaneously exists. Additionally, internal blood

vessels may clot, nerves in the area of the contact point may be damaged, and muscle

contractions may cause skeletal fractures either directly or in association with falls from
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elevation. It is also possible to have a low-voltage electrocution without visible marks to the

body of the victim.

Flash burns and flame burns are actually thermal burns. In these situations, electrical current

does not flow through the victim and injuries are often confined to the skin. Contact with

electrical current could cause a muscular contraction or a startle reaction that could be hazardous

if it leads to a fall from elevation (ladder, aerial bucket, etc.) or contact with dangerous

equipment. The National Electric Code (NEC) describes high voltage as greater than 600 volts

AC. Most utilization circuits and equipment operate at voltages lower than 600 volts, including

common household circuits (110/120 volts); most overhead lighting systems used in industry or

office buildings and department stores; and much of the electrical machinery used in industry,

such as conveyor systems, and manufacturing machinery such as weaving machines, paper

rolling machines or industrial pumps.

Voltages over 600 volts can rupture human skin, greatly reducing the resistance of the human

body, allowing more current to flow and causing greater damage to internal organs. The most

common high voltages are transmission voltages (typically over 13,800 volts) and distribution

voltages (typically under 13,800 volts). The latter are the voltages transferred from the power

generation plants to homes, offices, and manufacturing plants.

4. Electrical Fires: Prevention and Extinguishing

Electricity can be a potent fire source. Overloaded wiring can be very dangerous. It is safer and

more efficient to install new circuits. Potential electrical fire hazards can be present everywhere.

Good housekeeping greatly reduces the odds for a fire. Electrical wiring can be hit when drilling

holes or driving nails in walls causing a fire. Many fires result from defects in, or misuse of, the

power delivery system. Wiring often fails due to faulty installation, overloading, physical

damage, aging and deterioration by chemical action, heat, moisture and weather. Such wiring

should be replaced and new circuits installed. Overloading circuits by hooking on more electrical
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devices than they are designed to handle is a typical problem. Do not overload circuits. Dimmed

lights, reduced output from heaters and poor television pictures are all symptoms of an

overloaded circuit. Add up the wattage of electrical devices and lights on each circuit. Keep the

total load at any one time safely below maximum capacity. When using a high wattage device

such as a heater, iron or power tool, switch off all unnecessary lights an devices. Try to connect

into a circuit with little electrical power demand. It is hazardous to overload electrical circuits by

using extension cords and multi-plug outlets. Use extension cords only when necessary and make

sure they are heavy enough for the job. If a fuse blows or circuit breaker trips repeatedly while in

normal use (not overloaded), check for shorts and other faults in the line or devices. Do not

resume use until the trouble is fixed. Use extension cords heavy enough to carry required wattage

to the devices in use. Use grounded extensions for three-prong equipment. Each circuit must be

protected by a fuse or circuit breaker that will blow or break when its safe carrying capacity is

surpassed. Any circuit will take a temporary overload, like when a motor starts. Time delay fuses

will handle this. Circuit breakers provide time delay and are the preferred type of protection for

general use.

In Section 4 of this course you will cover these topics:

Industrial Hygiene And Confined Spaces

Radiation Hazards

Noise And Vibration Hazards

Computers, Automation, And Robots

Bloodborne Pathogens In The Workplace

Preparing For Emergencies And Terrorism

Topic : Industrial Hygiene And Confined Spaces

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Confined Space
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 Understand the Confined Space Entry

 Learn about the Entry Permit

 Understand the Confined Space Training

 Learn about the Unfavorable Natural Ventilation

Definition/Overview:

Entry permit: Entry permit means the written or printed document that is provided by the

employer to allow and control entry into a permit space and that contains the information on the

purpose of the entry, date and the authorized duration of the entry permit, authorized entrants

within the permit space, the hazards of the permit space to be entered, the measures used to

isolate the permit space and to eliminate or control permit space hazards before entry, the results

of initial and periodic tests, etc.

Key Points:

1. Confined Space

A confined space is a space which has any one or more of the following:

 Limited openings for entry and exit,

 Poor ventilation,

 An area that is not designed for continuous employee occupancy, but large enough that a worker

can enter and perform an assigned task.

The following areas are examples for confined spaces:

 Boiler

 Furnace

 Pipeline

 Pumping station
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 Reaction or process vessel

 Septic tank

 Sewage digester

 Sewer

 Silo

 Storage tank

2. Confined Space Entry

Confined space entry means the action by which a person passes through an opening into a

permit required confined space and work will follow.

3. Entry Permit

Entry permit means the written or printed document that is provided by the employer to allow

and control entry into a permit space and that contains the information on the purpose of the

entry, date and the authorized duration of the entry permit, authorized entrants within the permit

space, the hazards of the permit space to be entered, the measures used to isolate the permit

space and to eliminate or control permit space hazards before entry, the results of initial and

periodic tests, etc.

4. Confined Space Training

Training should be provided to each employee:

 Before the employee is first assigned duties,

 Before there is a change in assigned duties,

 Whenever permit space conditions change that expose an employee to a hazard of which they

have not been previously trained.
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The Employee is required to be thoroughly trained in the duties as required by regulations. New

or revised procedures must be discussed for compliance and worker safety. The Employer is

required to certify that the required training has been completed. The certification will contain

each employee's name, signature and the date of training. The certification should also be

available for inspection by employees and their representatives.

5. Unfavorable Natural Ventilation

The air inside a confined space can be very different from the outside because it may not be

moving freely. Deadly gases may be trapped inside the confined space. This is especially true if

the space is used to store or process chemicals or organic substances which may decay. There

may not be enough oxygen inside the confined space to support life. Also, the air could be so

oxygen rich that is likely to increase the chance of a fire or explosion.

Topic : Radiation Hazards

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Radiation

 Understand the Radiation all around us

 Learn about the Ionizing radiation

 Understand the Risks of Exposure to Ionizing Radiation

Definition/Overview:

Radioactivity: Radioactivity is a natural and spontaneous process by which the unstable atoms

of an element emit or radiate excess energy in the form of particles or waves. These emissions

are collectively called ionizing radiations. Depending on how the nucleus loses this excess
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energy either a lower energy atom of the same form will result, or a completely different nucleus

and atom can be formed.

Ionization: Ionization is a particular characteristic of the radiation produced when radioactive

elements decay. These radiations are of such high energy that when they interact with materials,

they can remove electrons from the atoms in the material. This effect is the reason why ionizing

radiation is hazardous to health, and provides the means by which radiation can be detected.

Key Points:

1. Radiation

Radiation is a type of energy that travels in the form of particles or waves in bundles of energy

called photons. Some everyday examples are microwaves used to cook food, radio waves for

radio and television, light, and x-rays used in medicine (see Figure 21.1.).

Radioactivity is a natural and spontaneous process by which the unstable atoms of an element

emit or radiate excess energy in the form of particles or waves. These emissions are collectively

called ionizing radiations. Depending on how the nucleus loses this excess energy either a lower

energy atom of the same form will result, or a completely different nucleus and atom can be

formed.

Ionization is a particular characteristic of the radiation produced when radioactive elements

decay. These radiations are of such high energy that when they interact with materials, they can

remove electrons from the atoms in the material. This effect is the reason why ionizing radiation

is hazardous to health, and provides the means by which radiation can be detected.
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2. Radiation all around us

Humans have been exposed to radiation from natural sources since the dawn of time. The

sources include the ground we walk on, the air we breath, the food we eat and the solar system

on the whole. Everything in our world contains small amounts of radioactive atoms like

Potassium 40, Radium 226 and Radon 222. These are either left over from the creation of the

world (like Uranium and Radium) or made by interactions with cosmic radiation (like Carbon 14

and Tritium). The Earth is constantly receiving cosmic radiation from outer space. These natural

sources of radiation make up approximately 82 percent of the average annual dose to the US

public. The largest contributor to the total, about 55%, is radon, a radioactive gas which

originates in the radium which is a component of practically all soil and rock. The other

exposures from natural radiations are those from cosmic radiations from outer space about 8% ;

terrestrial sources about 8% ; and internal radiation, primarily from radioactive potassium in our

bodies about 11%. The sum of all of these is an average exposure of almost 300 millirem in a

year. Medical x-rays account for an average of about 11%, and nuclear medicine, another 4%, of

the average person's radiation exposure, for a total of about 54 millirem. These medically related

exposures generally have clear-cut benefits to our health.

Radiation exposure from commercial applications of ionizing radiations contributes about 3%, or

11 millirem, to our total exposure. Among the most important of these sources of radiation are

our domestic water supplies, building materials, mining and agricultural products, and fuels

particularly coal. Each of these applications is generally associated with some net health benefit.

The average exposures from these sources are small and are often expressed in microrem (1x10-

6 rem) rather than millirem. There is a wide variety of lesser sources television sets, for example.

Luminous watches and clocks, airport inspection systems, and smoke detectors, contribute to the

average person's exposure less than a hundredth of the radiation from TV receivers. And the

radiation from television sets is, itself, quite small. It is worth noting that the present production

of electricity by nuclear power contributes, on average, only about 1/1000 (.001) of our radiation

exposure; that includes mining, milling, reactor operation, transportation, and waste disposal.

Electricity production from coal-fired power plants, on the other hand, contributes, on average,

up to about 5/1000 (.005) of our radiation exposure. In other words, up to five times as much
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radiation exposure of the population results from coal-fired plants as from nuclear power

generation.

3. Ionizing radiation

Ionizing radiation is the type of radiation with enough kinetic energy so that during an

interaction with an atom, it can remove tightly bound electrons from their orbits, causing the

atom to become charged or Ionized. When most people talk about radiation, they are talking

about ionizing radiation. This type of radiation is sometimes referred to as nuclear radiation.

Atoms that are capable of giving off ionizing radiation are called radioactive.

4. Risks of Exposure to Ionizing Radiation

The risks from occupational radiation exposure depend on the amount of radiation (or dose)

received, the time over which the dose is received, and the part of the body exposed. There are

two types of exposures:

 Chronic Exposure

 Acute Exposure

Topic : Noise And Vibration Hazards

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Noise and Vibration Hazards

 Understand the OSHA regulation: (29 CFR 1910.95)

 Learn about the Vibration Hazards
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Definition/Overview:

Sound: Any change in pressure that can be detected by the ear.

Noise: Unwanted level of sound.

Vibration: Perceived through the sense of touch and non-audible. Sound relates to a sensation

that is perceived by the inner ear as hearing.

Key Points:

1. Noise and Vibration Hazards

Occupational exposure to noise levels in excess of the current OSHA standards places hundreds

of thousands of workers at risk of developing material hearing impairment, hypertension, and

elevated blood pressure levels. Workers in some industries (i.e., construction, oil and gas well

drilling and servicing) are not fully covered by the current OSHA standards and lack the

protection of an adequate hearing conservation program.) Occupationally induced hearing loss

continues to be one of the leading occupational illnesses in the United States. NIOSH estimates

that 15 percent of workers exposed to noise levels of 85 dBA or higher will develop material

hearing impairment. Research demonstrates that construction workers are regularly overexposed

to noise. The extent of the daily exposure to noise in the construction industry depends upon the

nature and duration of the work. For example: rock drilling--up to 115 dBA; chain saw up to 125

dBA; abrasive blasting 105 to 112 dBA; heavy equipment operation 95 to 110 dBA; demolition

up to 117 dBA; and needle guns up to 112 dBA. Exposure to 115 dBA is permitted for a

maximum of 15 minutes for an 8-hour work day. No exposure above 115 dBA is permitted.

Traditional dosimetry measurement may substantially underestimate noise exposure levels for

construction workers since short-term peak exposures which may be responsible for acute and

chronic effects can be lost in lower full-shift time-weighted average measurements.
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A recent study of construction noise found average noise levels ranging from 93.1 dBA to 107.7

dBA. Limited impulse noise sampling indicated that overexposure to this type of noise may also

occur. Tools and equipment were found to be the sources of the noise. For workers other than

heavy equipment operators, the use of electric or pneumatic power tools for short periods

resulted in the overexposure. A study of highway construction using task-based sampling

methods to characterize exposures found wide-spread overexposure to noise and lack of hearing

protection use. Noise exposure and noise-induced hearing loss pose an increased health risk to

the workers. Noise exposure can lead to hearing loss and balance dysfunction. A study found that

occupational noise exposure made iron workers prematurely deaf and impaired their balance.

Serious and deadly falls on construction sites may be related to noise-induced balance

dysfunction and impaired equilibrium. Elevated noise levels pose an additional threat of injury or

death to workers by reducing communication among them and between supervisors and workers

and by reducing the effectiveness of audible warning devices.

There are a variety of control techniques documented in the literature to reduce the overall

worker exposure to noise. Such controls reduce the amount of sound energy released by the noise

source, or divert the flow of sound energy away from the receiver, or protect the receiver from

the sound energy reaching him/her. For example, types of noise controls include proper

maintenance of equipment, revised operating procedures, equipment replacements, acoustical

shields and barriers, equipment redesign, enclosures, administrative controls, and personal

protective equipment. Sound can occur in any medium that has mass and elasticity. It occurs as

elastic waves that cross over above and below a line representing atmospheric pressure.

dBA = Decibel: Represents the smallest difference in the level of sound that can be perceived by

the human ear. It is a unit of measurement used for discussing the level of sound.

Threshold of Hearing: The weakest sound that can be heard by a healthy human ear in a quiet

setting is known as the threshold of hearing which is approximately 10 dBA.
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Threshold of Pain: The maximum level of sound that can be perceived without experiencing pain

is known as the threshold of pain which is 140 dBA.

2. OSHA regulation: (29 CFR 1910.95)

Under OSHA's general industry standard, feasible administrative and engineering controls must

be implemented whenever employee noise exposures exceed 85dBA (8-hour time-weighted

average (TWA)). In addition, an effective hearing conservation program (including specific

requirements for monitoring noise exposure, audiometric testing, audiogram evaluation, hearing

protection for employees with a standard threshold shift, training and education, and

recordkeeping) must be made available whenever employee exposures equal or exceed an 8-hour

TWA sound level of 85 dBA (29 CFR 1910.95). OSHA requires employers to implement

hearing conservation programs, where employees are exposed to an eight -hour time weighted

average of 85 dBA noise and above.

 Monitoring noise levels: Should be on a regular basis, whenever a new process, equipment or

machinery is added. Under this program, employees are entitled to observe monitoring

procedures and they must be notified of the results of exposure monitoring. The method used to

notify employees is left to the discretion of the employers.



 Instruments used for monitoring employee exposures must be carefully checked or calibrated to

ensure that the measurements are accurate. Calibration procedures are unique to specific

instruments. Employers have the duty to ensure that the measuring instruments are properly

calibrated. They may find it useful to follow the manufacturer's instruction to determine when

and how extensively to calibrate.

 Medical surveillance: New employees who are exposed to high noise levels are to be tested upon

being hired and existing employees are to be tested at least once a year.

 Noise controls: If the noise level is below 100 dBA administrative controls are sufficient. For

noise levels above 100 dBA engineering controls are necessary.

 Personal protection: Ear plugs, ear muffs must be used in addition to, rather than instead of

administrative and engineering controls.
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3. Vibration Hazards

Vibration hazards depend on the source of vibration. Workers who operate heavy equipment

often experience vibration over the whole body. This can lead to problems ranging from motion

sickness to spinal injury. The most common vibration related problem is known as Hand-arm

vibration syndrome (HAV) which is an irreversible damage to the nerves and blood vessels.

Exposure to cold, excessive amount of noise, smoking can increase the potential for HAV.

Topic : Computers, Automation, And Robots

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Automation

 Understand the Computer

 Learn about the Robot

Definition/Overview:

Mechanization: Mechanization or mechanisation (BE) is providing human operators with

machinery to assist them with the physical requirements of work. It can also refer to the use of

machines to replace manual labor or animals. A step beyond mechanization is automation. The

use of hand powered tools is not an example of mechanization.

Information Age: The Information Age is an idea that the current age will be characterised by

the ability of individuals to transfer information freely, and to have instant access to knowledge

that would have previously have been difficult or impossible to find. The idea is heavily linked
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to the concept of a Digital Age or Digital Revolution, and carries the ramifications of a shift from

traditional industry that the Industrial Revolution brought through industrialisation, to an

economy based around the manipulation of information. The period is generally said to have

begun within 10 years of 1990, with the development of the internet seen as a key part of this

change.

Key Points:

1. Automation

Automation or industrial automation or numerical control is the use of control systems such as

computers to control industrial machinery and processes, reducing the need for human

intervention. In the scope of industrialization, automation is a step beyond mechanization.

Whereas mechanization provided human operators with machinery to assist them with the

physical requirements of work, automation greatly reduces the need for human sensory and

mental requirements as well. Processes and systems can also be automated. Automation plays an

increasingly important role in the global economy and in daily experience. Engineers strive to

combine automated devices with mathematical and organizational tools to create complex

systems for a rapidly expanding range of applications and human activities. Many roles for

humans in industrial processes presently lie beyond the scope of automation. Human-level

pattern recognition, language recognition, and language production ability are well beyond the

capabilities of modern mechanical and computer systems. Tasks requiring subjective assessment

or synthesis of complex sensory data, such as scents and sounds, as well as high-level tasks such

as strategic planning, currently require human expertise. In many cases, the use of humans is

more cost-effective than mechanical approaches even where automation of industrial tasks is

possible. Specialised hardened computers, referred to as programmable logic controllers (PLCs),

are frequently used to synchronize the flow of inputs from (physical) sensors and events with the

flow of outputs to actuators and events. This leads to precisely controlled actions that permit a

tight control of almost any industrial process.
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Human-machine interfaces (HMI) or computer human interfaces (CHI), formerly known as man-

machine interfaces, are usually employed to communicate with PLCs and other computers, such

as entering and monitoring temperatures or pressures for further automated control or emergency

response. Service personnel who monitor and control these interfaces are often referred to as

stationary engineers. Automation has had a notable impact in a wide range of highly visible

industries beyond manufacturing. Once-ubiquitous telephone operators have been replaced

largely by automated telephone switchboards and answering machines. Medical processes such

as primary screening in electrocardiography or radiography and laboratory analysis of human

genes, sera, cells, and tissues are carried out at much greater speed and accuracy by automated

systems. Automated teller machines have reduced the need for bank visits to obtain cash and

carry out transactions. In general, automation has been responsible for the shift in the world

economy from agrarian to industrial in the 19th century and from industrial to services in the

20th century. The widespread impact of industrial automation raises social issues, among them

its impact on employment. Historical concerns about the effects of automation date back to the

beginning of the industrial revolution, when a social movement of English textile machine

operators in the early 1800s known as the Luddites protested against Jacquard's automated

weaving looms often by destroying such textile machine that they felt threatened their jobs. One

author made the following case. When automation was first introduced, it caused widespread

fear. It was thought that the displacement of human operators by computerized systems would

lead to severe unemployment.

Critics of automation contend that increased industrial automation causes increased

unemployment; this was a pressing concern during the 1980s. One argument claims that this has

happened invisibly in recent years, as the fact that many manufacturing jobs left the United

States during the early 1990s was offset by a one-time massive increase in IT jobs at the same

time. Some authors argue that the opposite has often been true, and that automation has led to

higher employment. Under this point of view, the freeing up of the labour force has allowed

more people to enter higher skilled managerial as well as specialised consultant/contractor jobs

(like cryptographers), which are typically higher paying. One odd side effect of this shift is that
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"unskilled labour" is in higher demand in many first-world nations, because fewer people are

available to fill such jobs.

2. Computer

A computer is a machine that manipulates data according to a list of instructions. The first

devices that resemble modern computers date to the mid-20th century (19401945), although the

computer concept and various machines similar to computers existed earlier. Early electronic

computers were the size of a large room, consuming as much power as several hundred modern

personal computers (PC). Modern computers are based on tiny integrated circuits and are

millions to billions of times more capable while occupying a fraction of the space. Today, simple

computers may be made small enough to fit into a wristwatch and be powered from a watch

battery. Personal computers, in various forms, are icons of the Information Age and are what

most people think of as "a computer"; however, the most common form of computer in use today

is the embedded computer. Embedded computers are small, simple devices that are used to

control other devices for example; they may be found in machines ranging from fighter aircraft

to industrial robots, digital cameras, and children's toys. The ability to store and execute lists of

instructions called programs makes computers extremely versatile and distinguishes them from

calculators. The ChurchTuring thesis is a mathematical statement of this versatility: any

computer with a certain minimum capability is, in principle, capable of performing the same

tasks that any other computer can perform. Therefore, computers with capability and complexity

ranging from that of a personal digital assistant to a supercomputer are all able to perform the

same computational tasks given enough time and storage capacity.

3. Robot

A robot is a virtual or mechanical artificial agent. In practice, it is usually an electro-mechanical

system which, by its appearance or movements, conveys a sense that it has intent or agency of its

own. The word robot can refer to both physical robots and virtual software agents, but the latter

are usually referred to as bots. There is no consensus on which machines qualify as robots, but

there is general agreement among experts and the public that robots tend to do some or all of the
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following: move around, operate a mechanical limb, sense and manipulate their environment,

and exhibit intelligent behavior, especially behavior which mimics humans or other animals.

Stories of artificial helpers and companions and attempts to create them have a long history but

fully autonomous machines only appeared in the 20th century. The first digitally operated and

programmable robot, the Unimate, was installed in 1961 to lift hot pieces of metal from a die

casting machine and stack them. Today, commercial and industrial robots are in widespread use

performing jobs more cheaply or with greater accuracy and reliability than humans. They are

also employed for jobs which are too dirty, dangerous or dull to be suitable for humans. Robots

are widely used in manufacturing, assembly and packing, transport, earth and space exploration,

surgery, weaponry, laboratory research, and mass production of consumer and industrial goods.

People have a generally positive perception of the robots they actually encounter. Domestic

robots for cleaning and maintenance are increasingly common in and around homes. There is

anxiety, however, over the economic impact of automation and the threat of robotic weaponry,

anxiety which is not helped by the depiction of many villainous, intelligent, acrobatic robots in

popular entertainment. Compared with their fictional counterparts, real robots are still benign,

dim-witted and clumsy.

Topic : Bloodborne Pathogens In The Workplace

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Bloodborne Pathogens

 Understand the Means of Transmission

 Learn about the OSHA Steps In

 Understand the Exposure Control Plan

 Learn about the Identifying Dangerous Tasks
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Definition/Overview:

AIDS: Acquired Immune Deficiency Syndrome. AIDS destroys the human immune system and

is the final and most severe stage of the HIV virus.

Key Points:

1. Bloodborne Pathogens

Bloodborne pathogens are microorganisms in the blood or other body fluids that can cause

illness and disease in people. These microorganisms can be transmitted through contact with

contaminated blood and body fluids. When bloodborne diseases are mentioned, most people

think automatically of AIDS, but actually HBV, or the hepatitis B virus, is much more common.

AIDS is usually fatal, though it may take years for symptoms to appear. HIV, the virus that

causes AIDS, is primarily transmitted through sexual contact, though it may also be contracted

through contact with contaminated blood or some body fluids. HBV attacks the liver, and is

sometimes fatal. It is transmitted through saliva, blood and other body fluids. According to the

Center for Disease Control (CDC), as of June 1994, there were 401,749 confirmed cases of

AIDS in the U.S., and approximately 300,000 people become infected with hepatitis B annually.

It is estimated that a further 1.5 million people in the U.S. are infected with HIV and that most

are between the ages of 25 and 49 and are active members of the workforce.

2. Means of Transmission

Bloodborne pathogens are transmitted when contaminated blood or body fluids enter the body of

another person. This can occur through a number of pathways, such as an accidental puncture by

a sharp object contaminated with the pathogen. There are also many ways that these diseases are

not transmitted. For instance bloodborne pathogens are not transmitted by touching an infected

person, through coughing or sneezing or by using the same equipment, materials, toilets, water
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fountains or showers as an infected person. It is important that people are educated as to which

ways are viable means of transmission of these dangerous diseases, and which are not.

3. OSHA Steps In

The number of infected persons in the workplace is staggering, and continues to increase. In

answer to the growing problem, OSHA issued a standard regarding bloodborne pathogens in

December 1991. This standard reaches more businesses than any other standard in that it applies

to any workplace in which workers face potential exposure to human blood or other body fluids

that may carry disease. The Bloodborne Pathogens Standard is composed of a written plan,

entitled the Exposure Control Plan, training requirements and recordkeeping guidelines. The

requirement of this standard applies to all workareas that have potential for exposure to blood or

other body fluids.

4. Exposure Control Plan

Each workarea where employees may be exposed to blood or body fluids must formulate an

Exposure Control Plan. This plan attempts to minimize the risks of infection by bloodborne

pathogens. It covers identification of employees who are covered by the plan and the tasks where

there is a potential for exposure to blood.

5. Identifying Dangerous Tasks

Some tasks are by their nature more apt to involve potential exposure to blood or body fluids. In

the academic environment, these may include any tasks requiring the use of sharp implements

(needles, razor blades, saws, glass), tasks working directly with blood (research, education),

tasks that require a staff member to handle contaminated waste or trash, or tasks that have

someone acting in the role of a first-aid responder. All these, as well as a myriad of other tasks

which could result in exposure, would be covered under the Bloodborne Pathogens Standard.
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In Section 5 of this course you will cover these topics:

Ethics And Safety

Hazard Analysis/Prevention And Safety Management

Promoting Safety

Environmental Safety And Iso 14000

Tsm: Safety Management In A Quality Management Setting

Establishing A Safety-Friendly Corporate Culture

Topic : Ethics And Safety

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Ethics

 Understand the Safety

Definition/Overview:

The topic provides a general overview of the concept of ethics, what are ethics. The topic also

tends to explain the term safety, what is safety and why is it needed.

Applied Ethics: Applied ethics is used in some aspects of determining public policy.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

75
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Ethics

Ethics is a word for a philosophy that encompasses proper conduct and good living. It is

significantly broader than the common conception of ethics as the analyzing of right and wrong.

A central aspect of ethics is "the good life", the life worth living or that is simply satisfying,

which is held by many philosophers to be more important than moral conduct. Socrates was one

of the first Greek philosophers to encourage both scholars and the common citizen to turn their

attention from the outside world to the condition of man. In this view, Knowledge having a

bearing on human life was placed highest, all other knowledge being secondary. Self-knowledge

was considered necessary for success and inherently an essential good. A self-aware person will

act completely within their capabilities to their pinnacle, while an ignorant person will flounder

and encounter difficulty. To Socrates, a person must become aware of every fact (and its context)

relevant to his existence, if he wishes to attain self-knowledge. He posited that people will

naturally do what is good, if they know what is right. Evil or bad actions, are the result of

ignorance. If a criminal were truly aware of the mental and spiritual consequences of his actions,

he would neither commit nor even consider committing them. Any person who knows what is

truly right will automatically do it, according to Socrates. While he correlated knowledge with

virtue, he similarly equated virtue with happiness. The truly wise man will know what is right,

do what is good and therefore be happy.

Aristotle posited an ethical system that may be termed "self-realizationism". In Aristotle's view,

when a person acts in accordance with his nature and realizes his full potential, he will do good

and be content. At birth, a baby is not a person, but a potential person. In order to become a

"real" person, the child's inherent potential must be realized. Unhappiness and frustration are

caused by the unrealized potential of a person, leading to failed goals and a poor life. Aristotle

said, "Nature does nothing in vain." Therefore, it is imperative for persons to act in accordance

with their nature and develop their latent talents, in order to be content and complete. Happiness

was held to be the ultimate goal. All other things, such as civic life or wealth, are merely means

to the end. Self-realization, the awareness of one's nature and the development of one's talents, is

the surest path to happiness. Aristotle asserted that man had three natures: vegetable (physical),
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animal (emotional) and rational (mental). Physical nature can be assuaged through exercise and

care, emotional nature through indulgence of instinct and urges, and mental through human

reason and developed potential. Rational development was considered the most important, as

essential to philosophical self-awareness and as uniquely human. Moderation was encouraged,

with the extremes seen as degraded and immoral. For example, courage is the moderate virtue

between the extremes of cowardice and recklessness. Man should not simply live, but live well

with conduct governed by moderate virtue. This is regarded as difficult, as virtue denotes doing

the right thing, to the right person, at the right time, to the proper extent, in the correct fashion,

for the right reason.

2. Safety

Safety is the state of being "safe" (from French sauf), the condition of being protected against

physical, social, spiritual, financial, political, emotional, occupational, psychological, educational

or other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions. There also are two slightly different meanings of safety.

For example, home safety may indicate a building's ability to protect against external harm

events (such as weather, home invasion, etc), or may indicate that its internal installations (such

as appliances, stairs, etc) are safe (not dangerous or harmful) for its habitants.

Topic : Hazard Analysis/Prevention And Safety Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Safety management

 Understand the Hazard Analysis

 Learn about the Hazard Prevention
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Definition/Overview:

Process engineering: Process engineering is often a synonym for chemical engineering and

focuses on the design, operation and maintenance of chemical and material manufacturing

processes. Process engineering and process engineers are found in a vast range of industries,

such as the petrochemical, mineral processing, material, Information Technology, food and

pharmaceutical and biotechnological industries. Process engineering also involves developing

new processes, project engineering and troubleshooting.

Key Points:

1. Safety management

Safety management is a systematic process that can help States reduce the number and severity

of traffic crashes through highway safety improvement programs. The process provides ways for

planning, implementing, and evaluating safety programs and projects. Through safety

management, all opportunities to improve highway safety are identified, considered,

implemented as appropriate, and evaluated in all phases of highway planning, design,

construction, maintenance, and operations. The term safety management conveys the notion that

managing safety is a managerial process that must be considered at the same level and along the

same lines as any other managerial processes. In order to reinforce the notion of safety

management being a managerial process, the proposal includes a provision for an organization to

establish lines of safety accountability throughout the organization, as well as at the senior

management level. The term safety management, as used by ICAO, includes two key concepts.

First, the concept of a State Safety Programme (SSP), which is an integrated set of regulations

and activities aimed at improving safety. Second, the concept of Safety Management Systems

(SMS) which is a systematic approach to managing safety, including the necessary

organizational structures, accountabilities, policies and procedures.
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States are required to establish a State Safety Programme (SSP) and, service providers, such as,

approved training organizations that are exposed to safety risks during the provision of their

services, aircraft operators, approved maintenance organizations, organizations responsible for

design and/or manufacture of aircraft, air traffic services providers and certified aerodromes are

responsible for establishing an SMS. States are responsible, under the SSP, for the acceptance

and oversight of service providers SMS.

2. Hazard Analysis

A hazard analysis is a process used to assess risk. The results of a hazard analysis is the

identification of unacceptable risks and the selection of means of controlling or eliminating them.

The term is used in several engineering specialties, including avionics, chemical process safety,

safety engineering and food safety. Alternative definitions include: Identification, studies and

monitoring of any hazard to determine its potential, origin, characteristics and behaviour. The

process of collecting and evaluating information on hazards associated with the food under

consideration to decide which are significant and must be addressed in the HACCP plan. An

analysis or identification of the hazards which could occur at each step in the process, and a

description and implementation of the measures to be taken for their control. A hazard is defined

in FAA Order 8040.4 as a "Condition, event, or circumstance that could lead to or contribute to

an unplanned or undesirable event." Seldom does a single hazard cause an accident. More often,

an accident occurs as the result of a sequence of causes. A hazard analysis will consider system

state, for example operating environment, as well as failures or malfunctions. While in some

cases safety risk can be eliminated, in most cases a certain degree of safety risk must be

accepted. In order to quantify expected accident costs before the fact, the potential consequences

of an accident, and the probability of occurrence must be considered. Assessment of risk is made

by combining the severity of consequence with the likelihood of occurrence in a matrix. Risks

that fall into the "unacceptable" category (e.g., high severity and high probability) must be

mitigated by some means to reduce the level of safety risk.
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When software is involved in a system, the development of that software is often governed by

DO-178B. The severity of consequence identified by the hazard analysis establishes the

criticality level of the software. Software criticality levels range from A to E, corresponding to

severities of Catastrophic to No Safety Effect.

3. Hazard Prevention

Hazard prevention is the process of prevention of risks. Second stage in emergency management

when one cannot eliminate risks, is the mitigation, to reduce the effects. Prevention itself means

to stop or cancel something whilst it's going on before it has a chance to go any further.

Topic : Promoting Safety

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Promoting Safety

 Understand the Occupational Medicine and Nursing

 Learn about the Safety Engineering

Definition/Overview:

Safety: Safety is the state of being "safe" (from French sauf), the condition of being protected

against physical, social, spiritual, financial, political, emotional, occupational, psychological,

educational or other types or consequences of failure, damage, error, accidents, harm or any

other event which could be considered non-desirable. This can take the form of being protected

from the event or from exposure to something that causes health or economical losses. It can

include protection of people or of possessions.
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Normative safety: Normative safety is a term used to describe products or designs that meet

applicable design standards.

Substantive safety: Substantive safety means that the real-world safety history is favorable,

whether or not standards are met.

Key Points:

1. Promoting Safety

The health sciences play an important role in safety. In the industrial workplace it is common

practice to see the safety professionals and the medical professionals working closely together.

Although physicians and nurses treat those who are sick and injured, much of their attention in

safety is on prevention. In recent years new specialties have emerged in the health field, which

includes industrial hygienist, health physicists, toxicologists and others. 3M facilities throughout

the world promote safety with regular attention to hazard identification and risk minimization

programs.

 Employees are encouraged to take responsibility and authority for their own health and safety, as

well as that of their peers.

 Facility-wide safety teams are created.

 Ongoing safety training is conducted.

 Knowledge and ideas are exchanged across functions, organizations and nations.

 Any occupational injuries and illnesses are recorded and the appropriate notification carried out

in accordance with United States Department of Labor Occupational Safety & Health

Administration regulations, in addition to country-specific requirements in the communities in

which we operate.
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The Process Hazard Management Policy complements 3M's long-standing safety efforts

worldwide. The policy:

 Addresses the need to reduce risk of chemical and other incidents.

 Includes proper design, operation and maintenance of equipment.

 Promotes systematic management of safety throughout all operations.

 Promotes proper training of employees, including quick and effective response in emergency

situations.

2. Occupational Medicine and Nursing

Occupational medicine applies medical science to the prevention and treatment of occupational

injuries, illnesses and diseases. Occupational physicians are fully degreed and licensed medical

doctors. In addition, they have completed postwork in biostatistics and epidemiology, industrial

toxicology, work physiology, radiation, noise and hearing conservation, effects of certain

environmental conditions such as high altitude and high pressures, principles of occupational

safety, fundamentals of industrial hygiene, occupational aspects of dermatology, occupational

respiratory diseases, ergonomics, record and data collection, governmental regulations, general

environmental health. Occupational nurses often fill the role of health specialists in a company or

plant when an occupational physician is not available. They typically report to an occupational

physician when he or she is part of the on-site safety and health team. In companies that contract

for off-site physician services, occupational nurses report to the overall safety and health

manager.

3. Safety Engineering

Safety engineering is devoted to the application of scientific and engineering principles and

methods to the elimination and control of hazards. Safety engineers need to know a lot about

many different engineering fields. They specialize in recognition and control of hazards and they

work closely with other engineering and non-engineering disciplines. The title safety engineer is

often a misnomer in the modern workplace. It implies that the person filling the position is a

degreed engineer with formal education and/or special training in workplace safety. Although
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this is sometimes the case, typically the title is given to the person who has overall responsibility

for the company's safety program, such as preventing mechanical injuries, heat and temperature

injuries, electrical accidents, fire-related accidents, etc. Persons with academic credentials in

areas other than engineering , such as industrial technology, industrial engineering technology,

manufacturing technology, engineering technology, industrial management, and industrial safety

technology may also be qualified for safety engineering positions. There are signs that

engineering schools are becoming more sensitive to safety and health issues. Graduate degrees in

such areas as nuclear physics and nuclear engineering often require safety courses. The federal

government sponsors postgraduate studies in safety.

Topic : Environmental Safety And Iso 14000

Topic Objective:

At the end of this topic student would be able to:

 Learn about the ISO 14000

 Understand the Environmental Management

 Learn about the Safety

Definition/Overview:

Environmental impact: Environmental impact might refer to environmental degradation and

environmental impact assessment.

Perceived safety: Perceived safety refers to the level of comfort of users. For example, traffic

signals are perceived as safe, yet under some circumstances, they can increase traffic crashes at
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an intersection. Traffic roundabouts have a generally favorable safety record, yet often make

drivers nervous.

Key Points:

1. ISO 14000

The ISO 14000 environmental management standards exist to help organizations minimize how

their operations negatively affect the environment (cause adverse changes to air, water, or land)

and comply with applicable laws and regulations. ISO 14001 is the international specification for

an environmental management system (EMS). It specifies requirements for establishing an

environmental policy, determining environmental aspects and impacts of

products/activities/services, planning environmental objectives and measurable targets,

implementation and operation of programs to meet objectives and targets, checking and

corrective action, and management review. ISO 14000 is similar to ISO 9000 quality

management in that both pertain to the process (the comprehensive outcome of how a product is

produced) rather than to the product itself. The overall idea is to establish an organized approach

to systematically reduce the impact of the environmental aspects which an organization can

control. Effective tools for the analysis of environmental aspects of an organization and for the

generation of options for improvement are provided by the concept of Cleaner Production. As

with ISO 9000, certification is performed by third-party organizations rather than being awarded

by ISO directly. The ISO 19011 audit standard applies when auditing for both 9000 and 14000

compliance at once.

2. Environmental Management

Environmental management is not, as the phrase could suggest the management of the

environment as such, but rather the management of interaction by the modern human societies

with, and impact upon the environment. The three main issues that affect managers are those

involving politics (networking), programs (projects), and resources (money, facilities, etc.). The
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need for environmental management can be viewed from a variety of perspectives. A more

common philosophy and impetus behind environmental management is the concept of carrying

capacity. Simply put, carrying capacity refers to the maximum number of organisms a particular

resource can sustain. The concept of carrying capacity, whilst understood by many cultures over

history, has its roots in Malthusian theory. Environmental management is therefore not the

conservation of the environment solely for the environment's sake, but rather the conservation of

the environment for humankind's sake. This element of sustainable exploitation, getting the most

out of natural assets, is visible in the EU Water Framework Directive. Environmental

management involves the management of all components of the bio-physical environment, both

living (biotic) and non-living (abiotic). This is due to the interconnected and network of

relationships amongst all living species and their habitats. The environment also involves the

relationships of the human environment, such as the social, cultural and economic environment

with the bio-physical environment.

As with all management functions, effective management tools, standards and systems are

required. An 'environmental management standard or system or protocol attempts to reduce

environmental impact as measured by some objective criteria. The ISO 14001 standard is the

most widely used standard for environmental risk management and is closely aligned to the

European Eco Management & Audit Scheme (EMAS). As a common auditing standard, the ISO

19011 standard explains how to combine this with quality management. The UK has developed a

phased standard (BS8555) that can help smaller companies move to ISO 14001 in six

manageable steps.

3. Safety

Safety is the state of being "safe" (from French sauf), the condition of being protected against

physical, social, spiritual, financial, political, emotional, occupational, psychological, educational

or other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include
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protection of people or of possessions. Safety can be limited in relation to some guarantee or a

standard of insurance to the quality and unharmful function of an object or organization. It is

used in order to ensure that the object or organization will do only what it is meant to do. It's

important to realize that safety is relative. Eliminating all risk, if even possible, would be

extremely difficult and very expensive. A safe situation is one where risks of injury or property

damage are low and manageable.

Topic : Tsm: Safety Management In A Quality Management Setting

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Total Safety Management

 Understand the Safety Management

 Learn about the Quality Management

Definition/Overview:

Teamwork: bringing people together to learn with each other and to improve their safety

awareness and practices.

Training and Development: Using individual and team development processes including

formal and informal training.

Quality control: Quality control is a method for ensuring that all the activities necessary to

design, develop and implement a product or service are effective and efficient with respect to the

system and its performance.
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Key Points:

1. Total Safety Management

Most major disasters the Clapham rail crash, the Zeebrugge ferry sinking, the Piper Alpha fire,

the Titanic have all, in part, been the result of the human side of safety falling down. In all of

these situations there were safety policies and procedures that should have prevented the disaster

happening, if they were properly followed. They were not followed, and this points to the need

for change in emphasis in the world of safety training and management. We need to move from

hard side of safety: procedures, policies etc., to soft side of safety: the human skills that make

sure systems work and are followed. In the soft side people are trained in communication,

motivation and problem solving and develop the skills to lead others.

2. Learning from Quality Training

The world of quality training has been through a revolution in recent years with the emphasis

changing from Quality Control and Quality Assurance (QC/QA) to Total Quality Management

(TQM). In QC/QA the emphasis is placed on systems and checks to detect faults, in TQM the

emphasis is placed on preventing faults occuring. It does this by creating a total organisation

attitude of quality. What do you want from people in your organisation? You want them to be

doing the Right Things Right. When something goes wrong, our natural reaction is to assume

that someone has made a mistake, in other words tried to do the Right Thing but got it Wrong.

We check, and set up controls or procedures that will prevent it happening again. This is the

traditional view of quality improvement, and of safety management - inspecting for defects,

investigating incidents when things go wrong and setting controls to assure they do not happen

again. What we don't often see is that the processes that people use in their jobs may have

actually caused the mistakes. Thankfully, there are very few Luddites in business today, most

people don't deliberately make mistakes, they try hard, they follow what has been set out for

them, but something goes wrong. They are doing the Wrong Things Right. Traditional quality

and traditional safety management would increase the number of inspections and checks in the
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process, and take responsibility for quality further away from the individual. In short TQM

focuses on creating a quality orientated culture where everyone in the organisation accepts and

operates a habitual process of continuous improvement. Doing the Right Things Right, First

Time, Every Time.

3. Safety Management

The same principles and processes can be applied to safety management. As we have already

seen, the QC/QA systems are analogous to traditional safety management. Total Quality

Management can be adapted to fit the safety scene. In Total Safety Management the focus is on

creating a safety orientated culture where everyone in the organisation accepts and operates in a

safe manner and looks to make improvements to the safety environment. Just as in TQM,

externally set standards can be derived from the process of competitive benchmarking, where

your own standards are compared with the best in the industry. This process was pioneered by

Rank Xerox when making their response to the Japanese domination of the photocopier market.

In the safety world, many companies have a system of internal comparisons and league tables

between plants and factories, but unless external comparisons are made, a sense of complacency

can develop with disastrous results. Many organisations have found this to their cost in the

quality world, as any study of the automobile and electronics industries will show. A

development of benchmarking as a standard to aim for is the idea of zero defects. The concept

that it is possible to operate a manufacturing or service process without making mistakes. There

is an apocryphal story of Texas Instruments in its early quality management days writing to all

its suppliers with a quality standard of 3 defective parts per 1000. A Japanese supplier wrote

back with its next shipment the following: We do not understand your latest quality demand - we

have supplied the 3 defective parts as requested, but have wrapped them separately. Someone,

somewhere is working to a higher standard than you -- in the safety world, some have adopted

the notion that it is possible to create and work in a zero accidents environment, and have a

different attitude to safety as a result. The DuPont organisation is a case in point. Their safety

record is second to none in the highly sensitive chemical industry, and their processes form the

basis of a successful consultancy operation.
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In a system of Total Safety Management, Safety Committees become action oriented in problem

solving and improvement, not just backward looking or confrontational. Training focuses on

leadership, teamwork, observation and communication skills as much as on legislation and

procedures. Safety management becomes everyone's responsibility, not just the Safety

Manager's. Esso Petroleum began to use Total Quality techniques in the early 1980s (though they

weren't called that then) in their safety programme, and the results can still be seen through one

of the best safety records in the oil industry. They regularly achieve well in excess of 12 months,

often several years, between time losing injuries across the whole company. A board in their

Head Office at Leatherhead, Surrey proudly relays the total numbers of days registered in each

department between time losing injuries, and over 1000 is not unusual, even in the hazardous

areas such as refining, distribution and marine transportation.

4. Quality Management

Quality control is a method for ensuring that all the activities necessary to design, develop and

implement a product or service are effective and efficient with respect to the system and its

performance. Quality management can be considered to have three main components: quality

control, quality assurance and quality improvement. Quality management is focused not only on

product quality, but also the means to achieve it. Quality management therefore uses quality

assurance and control of processes as well as products to achieve more consistent quality.

Quality management is a recent phenomenon. Advanced civilizations that supported the arts and

crafts allowed clients to choose goods meeting higher quality standards than normal goods. In

societies where art and craft (and craftsmanship) were valued, one of the responsibilities of a

master craftsman (and similarly for artists) was to lead their studio, train and supervise the work

of their craftsmen and apprentices. The master craftsman set standards, reviewed the work of

others and ordered rework and revision as necessary. One of the limitations of the craft approach

was that relatively few goods could be produced, on the other hand an advantage was that each

item produced could be individually shaped to suit the client. This craft based approach to

quality and the practices used were major inputs when quality management was created as a

management science. During the industrial revolution, the importance of craftsmen was

diminished as mass production and repetitive work practices were instituted. The aim was to
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produce large numbers of the same goods. The first proponent in the US for this approach was

Eli Whitney who proposed (interchangeable) parts manufacture for muskets, hence producing the

identical components and creating a musket assembly line. The next step forward was promoted

by several people including Frederick Winslow Taylor a mechanical engineer who sought to

improve industrial efficiency. He is sometimes called "the father of scientific management." He

was one of the intellectual leaders of the Efficiency Movement and part of his approach laid a

further foundation for quality management, including aspects like standardization and adopting

improved practices. Henry Ford also was important in bringing process and quality management

practices into operation in his assembly lines. In Germany, Karl Friedrich Benz, often called the

inventor of the motor car, was pursuing similar assembly and production practices, although real

mass production was properly initiated in Volkswagen after world war two. From this period

onwards, North American companies focused predominantly upon production against lower cost

with increased efficiency.
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