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INTRODUCTION

Occupational Health (OH) is generally defined as the science of the
anticipation, recognition, evaluation and control of hazards arising in or
from the workplace that could impair the health and well-being of
workers, taking into account the possible impact on the surrounding
communities and the general environment. This domain is necessarily
vast, encompassing a large number of disciplines and numerous
workplace and environmental hazards. A wide range of structures, skills,
knowledge and analytical capacities are needed to coordinate and
implement all of the “building blocks” that make up national
Occupational Safety and Health (OSH) systems so that protection is
extended to both workers and the environment.

The scope of occupational health has evolved gradually and
continuously in response to social, political, technological and economic
changes. In recent years, globalization of the world’s economies and its
repercussions have been perceived as the greatest force for change in the
world of work, and consequently in the scope of occupational safety and
health, in both positive and negative ways. Liberalization of world trade,
rapid technologica progress, significant developments in transport and
communication, shifting patterns of employment, changes in work
organization practices, the different employment patterns of men and
women, and the size, structure and life cycles of enterprises and of new
technologies can all generate new types and patterns of hazards,
exposures and risks. Demographic changes and population movements,
and the consequent pressures on the global environment, can also affect
safety and health in the world of work.

It is no coincidence that the protection of workers against sickness,
disease and injury related to the working environment, as embodied in
the Preamble to the Constitution of the ILO, has been a central issue for
the Organization since its creation in 1919, and continues to be so today.
Occupational safety and hedlth is a key element in achieving sustained
decent working conditions and strong preventive safety cultures. Close
to 80 per cent of al ILO standards and instruments are either wholly or
partly concerned with issues related to occupational safety and health. A
large number of areas of ILO activity include an OSH or OSH-related
component, among them employment, child labour, the informal
economy, gender mainstreaming, labour statistics, labour inspection and
maritime safety, HIV/AIDS and the world of work, and international
migration. This breadth of penetration gives a clear indication of the
continued importance of occupational safety and heath as a core
element of ILO activity and of the Decent Work Agendain particular. In
November 2000 the Governing Body of the ILO decided to apply on an
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experimental basis an integrated approach to ILO standards-related
activities in order to increase their coherence, relevance, impact and
currency. OSH was selected as the first area to benefit from this
approach, and at its 91% Session (2003) the International Labour
Conference (ILC) held a general discussion to this end (ILO, 2003a).
The ILC adopted conclusions defining the main elements of a global
strategy to bring about measurable improvements in safety and health in
the world of work and recommending the development of a new
instrument aimed at establishing a promotional framework for
occupational safety and health.

This course guide tells you what to expect from reading this course
material.

WHAT YOU WOULD LEARN IN THIS COURSE

Occupational Health (PHS 817) is designed to introduce students to
occupational health and safety principles and methods as they prepare to
enter the workplace. Students learn the required skills, knowledge and
attitudes in problem-solving and decision making regarding their
occupational health and safety and that of others. The Occupational
health course emphasizes occupational skills development across the
lifespan with multiple opportunities for students to experience/
appreciate the impact of contextual factors on adaptive processes and
role transition. Students are expected to acquire the tools to not only
assist clients with adaptive processes across the lifespan but also to
enable client participation in valued occupations. Through the course of
their education, students are expected to develop the knowledge, skills
and adaptive capacity needed to address occupational challenges
inherent to the role of occupationa therapist and the reflective skills
needed to sustain life-long learning.

COURSE AIMS
The programme aims of this course are to:

> Provide a coherent body of theoretical and applied professional
knowledge relevant to the area of occupational safety, health and
environment.

> Develop a holistic, multi-disciplinary understanding of the
scientific, legislative, policy, technical and managerial skills on
which to base professional competence in relation to occupational
safety, health and environment.

> Provide students with a criticd awareness of the inter-
relationship between organisational psychology and culture; the

\"
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workplace environment; health and the natural environment
based on risk management principles and methods.

Facilitate the development of competence through professional
practice through alignment with competency requirements for
occupational safety, health and environment, specifically those
from the Ingtitute of Occupational Safety & Hedth and their
requirements for Initial Professional Development.

Respond positively and effectively to the chalenges of
occupational safety, health and environment with a minimum of
supervision.

Develop an informed, critical and imaginative attitude towards
professional practice of occupational health.

Enhance abilities to critically appraise risk in a variety of
complex dSituations and design and implement management
solutions to reduce risk.

Provide skills in design and conduct of occupational health
research.

COURSE OBJECTIVES

After going through this course, student should be able to have
knowledge and understanding of:

1.

vi

Detailed legidative, technical and scientific knowledge to effect
decision making and problem solving for OHSE interventions in
awide range of complex situations.

A wide range of management strategies, methods and techniques
to create, implement, review, use and control safe systems of
work.

Risk management including hazard analysis, risk assessment, risk
modelling and risk acceptability.

Organisational Culture and Psychology including the relationship
to management functions; and influence on health, safety and
environmental performance.

The chemical, physical and biological hazards in the workplace,
together with their potential to act synergistically to impact
detrimentally on health and the natural environment.

Individua and group behavioural issues in improving safety,
health and environmental practice.

Comprehensive application of occupational health, safety and
environmental management personally and within practice.

The application of research approaches, techniques and
methodology in the work place.
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WORKING THROUGH THIS COURSE

This course has been carefully put together bearing in mind that you
might be new to the course. However, efforts have been made to ensure
that adequate explanation and illustrations were made to enhance better
understanding of the course. You are therefore advised to spend quality
time to study this course and ensure that you attend tutorial sessions
where you can ask questions and compare your knowledge with that of
your course mates.

COURSE MATERIALS

This course comprises of seven modules broken down into 23 units.
They are aslisted below:

I A course guide
ii. Study units

STUDY UNITS

This course comprises of six modules broken down into 21 units. They
are aslisted below:

Modulel Introduction to Occupational Health
Unit 1 Concept of Occupational health

Unit 2 Definition of terms in Occupational Health
Unit 3 Classification of Workplace Environment
Module2 Industrial Hygiene and Safety

Unit 1 Industry: Concept, Classification and Type
Unit 2 Industrial Hygiene

Unit 3 Workplace Safety

Unit 4 Types and Application of Safety Equipment
Module3 Hazard Recognition, Evaluation and Control
Unit 1 Sources of Hazards

Unit 2 Types of Hazards

Unit 3 Control of Hazards

Module4 Risk Management Framework

Unit 1 Exposure Routes and Assessment

Vii
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Unit 2 Risk Assessment and Communication
Unit3 Healthy-Worker Effect

Module5 Clinical Occupational Health and Safety

Unit 1 Occupational and Other Work-Related Diseases
Unit 2 Surveillance of Workers’ Health (Pre-employment
& Periodic Medical Examinations)
Unit 3 Occupational Accidents and Injuriesin the Workplace
Unit 4 Workman Compensation

Module 6 Legidation and Policies of Occupational Health Practice

Unit 1 Workplace Health Audit

Unit 2 Occupational Health Policy

Unit 3 Occupationa Health Code of Conduct
Unit 4 Guide to Occupational Health Practice

Module 1

In Unit 1, you will be taken through the meaning and concept of
Occupation health. The unit also tells you why the need for occupational
health and importance of occupational health in our work environment.
In Unit 2, you will be taken through the various definitions of terms or
terminologies used in the field of occupational health. In Unit 3, you
will be exposed to the various types of working environment and a
classification system to categorize the entire domain of workplace
factors impacting performance and health.

Module 2

In Unit 1, you will be introduced to the concept and classification of
industry; industrial revolution; and the importance of industry to the
modern society. In Unit 2, you will learn about the concept and history
of occupational/industrial hygiene; and the job duties of an Industrial
Hygienists in an occupational setting. In Unit 3, you will learn about the
definition of workplace safety; measures to ensure occupational safety
and heath of workers and the importance of appropriate workplace
safety measures. In Unit 4, you will be taken through a broad overview
of PPEs; types and maintenance of PPE.

Module 3

In Unit 1, you will be taken through the definition, concept and sources
of hazards in an occupational setting. In Unit 2, you will be exposed to

viii
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the ranges of workplace hazards that workers are daily exposed to. In
Unit 3, you will be introduced to the various control measures against
workplace hazards.

Module 4

In Unit 1, you will be taken through the principal routes by which a
substance can enter the body; quantification of the contaminants, and
relevant statistics about the activities that can lead to an exposure. In
Unit 2, will provide you a genera background on the topic of risk
analysis, and how it can be used in the problem solving process. In Unit
3, you will learn about the concept of healthy worker effect and the
sources, components, magnitude, effect modifiers and strategies for
reducing the HWE.

Module5

In Unit 1, you will learn about occupational diseases and work-related
diseases with their clinical manifestations and prevention strategies. In
Unit 2, you will be taken through the workers’ health surveillance;
ethics and legal issues surrounding it. In Unit 3, you will be introduced
to occupational accidents and injuries; their causative factors and
preventions. You will also be acquainted with first aid techniques on
several occupational injuries. In Unit 4, you will be taken through the
concept of workman compensation and its laws. Y ou will also be taken
through the various forms of workers compensation fraud by workers
and employers, with a review of the Nigeria’s Employee Compensation
Act.

Module 6

In Unit 1, you will be taken through the general framework of workplace
health audit; purpose, objectives and strategies of workplace
surveillance. In Unit 2, you will be made to understand the key features
and objectives of a national OSH policy; and the strategies areas focus
of such policy. In Unit 3, you will be introduced to the principle of
ethics, values and obligations of the occupational health professionals.
In Unit 4, you will be exposed to occupational health practice guide and
its components.
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TEXT BOOKSAND REFERENCES

The following are list of textbooks, journals and website addresses that
can be consulted for further reading:

Benjamin O. Alli (2008). Fundamental principles of occupational health
and safety.

International Labour Office — Geneva: ILO 2008. Page 1 — 221. ISBN
978-92-2- 120454-1

Fedotov, I.A.; Saux, M.; Rantanen, J. (Eds). 1998. “Occupational health
services”, in Encyclopaedia of occupational health and safety, 4th
ed., Vol. | (Geneva, ILO), pp. 161-62.

Harrington JM et al., (1998). Occupational Headlth, 4" ed. Oxford,
Blackwell Science.

ILO (2003a). Standards-related activities in the area of occupational
safety and health, Report VI, International Labour Conference,
Olst Session. Available at:
http://www.ilo.org/public/english/protection/safework/integrap/su

rvindex.htm.

ILO/WHO. 2005. Joint ILO/WHO guidelines on health services and
HIV/AIDS (Geneva). Available at:
http://www.ilo.org/public/english/dial ogue/sector/
techmeet/tmehs05/guidelines.pdf.

World Health Organization (2001). Occupational Health. A manual for
Primary Healthcare Workers. WHO/OCH/85/E/L. World Health
Organization Regional Office for the Eastern Mediterranean
Cairo. Page 1 - 168.

ASSESSMENT

There are two components of assessment for this course. They are the
tutor-marked assignment and the final examination.
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TUTOR-MARKED ASSIGNMENT

The Tutor-Marked Assignment (TMA) is the continuous assessment
component of your course. It accounts for 30 per cent of the total score.
The TMAs will be given to you by your facilitator and you will return it
after you have done the assignment.

FINAL EXAMINATION AND GRADING

The examination concludes the assessment for the course. It constitutes
70 per cent of the whole course. Y ou will beinformed of the time for the
examination.

SUMMARY

This course intends to provide you with the knowledge of occupational
health framework and its implication on the workplace environment as
they affect man’s productive capacity, health and ability to manage the
working environment for sustainable devel opment. We wish you success
in this course and hope that you will apply the knowledge gained in the
recognition, evaluation and control of workplace hazards arising that
could impair the health and well-being of workers; and ensure safety in
the work environment. It is also our expectation that you will be
equipped with the skills to prevent and control workplace accidents and
injuries, carried out risk analysis and communication.

Xi
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MODULE 1 INTRODUCTION TO OCCUPATIONAL

HEALTH
Unit 1 Concept of Occupational Health
Unit 2 Definition of Termsin Occupational Health
Unit 3 Classification of Workplace Environment

UNIT 1 CONCEPT OF OCCUPATIONAL HEALTH

CONTENTS

1.0  Introduction
2.0 Objectives
3.0 Main Content
3.1 What is Occupational Health?
3.2 Interaction between work and Health
3.2.1 Positive Health Effects of Work
3.2.2 Negative Working Conditions Effects on Worker
Health
3.3  Why isoccupational health importance?
3.4  Occupational Health and Sustainable Development
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The word occupational hedlth is a household even among the illiterate
artisan in the rural setting to professionals in the urban industries.
However, many a people take the application of this discipline less than
a pinch of salt. The importance of occupational heath in nationa
development and economy progression cannot be over emphasised.
Over the years, with the advancement of knowledge, occupational health
has gradually developed from a mono-disciplinary risk-oriented activity
to a multi-disciplinary and comprehensive approach that considers an
individual’s well-being, general health, persona and economy
development. At the end of this unit, you will probably become fully
aware of what occupational health is and how it applies to the health of
the working populations and sustainable devel opment.
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2.0 OBJECTIVES
At the end of this Unit, you will be able to:

define occupational health

explain the interaction between work and environment

explain the positive hedth effects of work and the negative
impact of poor working condition on worker health

explain why occupational health isimportance

explain how occupational health lies at the pivot of sustainable
development.

3.0 MAIN CONTENT
3.1 What isOccupational Health?

Occupational hedlth is a discipline that deals with all aspects of health
and safety in the workplace. It has a strong focus on primary prevention
of hazards. It has broad scope involving many specialised fields. It is
concerned with:

the promotion and maintenance of the highest degree of physical,
mental and social well-being of workersin all occupations;

the prevention among workers of adverse effects on 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 workers in an occupational
environment adapted to physical and mental needs;

the adaptation of work to humans.

In other words, occupational health and safety encompasses the “whole
person”, that is the social, mental and physical well-being of workers.

Successful occupational health and safety practice requires the
collaboration and participation of both employers and workers in health
and safety programmes, and involves the consideration of issues relating
to occupational medicine, industrial hygiene, toxicology, education,
engineering safety, ergonomics, psychology, etc.

Occupational headthissues are often given less attention than
occupational safety issues because the former are generaly more
difficult to confront. However, when health is addressed, so is safety,
because a healthy workplace is by definition also a safe workplace. The
converse, though, may not be true - a so-called safe workplace is not
necessarily also a healthy workplace. The important point is that issues

2
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of both health and safety must be addressed in every workplace. By and
large, the definition of occupational health and safety given above
encompasses both health and safety in their broadest contexts.

3.2 Interaction between Work and Health

The social and economic importance of work receives considerable
attention because a primary function of work in any society is to
produce goods and services. Far less attention is paid to the importance
of work to the individual, yet it is clear from recent research that work
plays a crucial and perhaps unparaleled psychological role in the
formation of self-esteem and a sense of order. Work is a powerful force
in shaping a person’s of identity. It can lend vitality to existence and
establishes the cyclical patterns of day, week, month and year. It is
believed that work for which no economic gain, such as child care, care
for the aged and voluntary work, aso has its rewards and contributes to
personal gratification.

3.2.1 Positive Health Effects of Work
Two-way interaction

There is a continuous two-way interaction between a person and the
physicak and psychological working environment: the working
environment may influence the person’s health either positively and
negatively and productivity is, in turn, influenced by the worker’s state
of physical and mental well-being. Work, when it is well-adjusted and
productive, can be important factor in health promotion, e.g. partially
disabled workers may be rehabilitated by undertaking tasks suited to
their physical and mental limitations and, in this way, may substantially
increased their working capacity. However, the fact that work can have
positive influence on health has not yet been fully exploited; knowledge
of work physiology and ergonomics needs to be further developed and
applied to benefit worker’s health.

3.2.2Negative Working Conditions Effectson Worker Health

Poor working conditions of any type have the potential to affect a
worker's health.Unhealthy or unsafe working conditions are not limited
to factories — they can be found anywhere, whether the workplace is
indoors or outdoors. For many workers, such as agricultural workers or
miners, the workplace is “outdoors” and can pose many health and
safety hazards.Poor working conditions can also affect the environment
workers’ live in, since the working and living environments are the same
for many workers. This means that occupational hazards can have

3
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harmful effects on workers, their families, and other people in the
community, as well as on the physica environment around the
workplace. A classic example is the use of pesticides in agricultural
work. Workers can be exposed to toxic chemicals in a number of ways
when spraying pesticides: they can inhale the chemicals during and after
spraying, the chemicals can be absorbed through the skin, and the
workers can ingest the chemicals if they eat, drink, or smoke without
first washing their hands, or if drinking water has become contaminated
with the chemicals. The workers families can also be exposed in a
number of ways. they can inhale the pesticides which may linger in the
ar, they can drink contaminated water, or they can be exposed to
residues which may be on the worker's clothes. Other people in the
community can al be exposed in the same ways as well. When the
chemicals get absorbed into the soil or reach groundwater supplies, the
adverse effects on the natural environment can be permanent.

Overadll, efforts in occupational health and safety must am
to prevent industrial accidents and diseases, and at the same time
recognise the connection between worker health and safety, the
workplace, and the environment outside the workplace.

3.3 Why isOccupational Health Important?

Work plays a central role in people's lives, since most workers spend at
least eight hours a day in the workplace, whether it is on a plantation, in
an office, factory, etc. Therefore, work environments should be safe and
healthy. Y et thisis not the case for many workers. Every day workers all
over the world are faced with a multitude of health hazards, such as:

dusts;

gases;

Noi se;

vibration;

extreme temperatures;

chemicals and fumes;

biological agents viz virus, bacteria, fungi, nematodes, protozoa
efc.

Unfortunately some employers assume little responsibility for the
protection of workers' health and safety. In fact, some employers do not
even know that they have the moral and often legal responsibility to
protect workers. As aresult of the hazards and a lack of attention given
to health and safety, work-related accidents and diseases are common in
all parts of the world.
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3.4 Occupational Health and SustainableDevelopment

The most successful economies have demonstrated that workplaces
designed according to good principles of occupational health, safety and
ergonomics are also the most suitable and productive. In addition,a
healthy economy, high quality of products or services, and long-term
productivity are difficult to achieve in poor working conditions where
workers are exposed to health and safety hazards.

Principle 1 of the Rio Declaration on Environment and Development
(United Nations Conference on Environment and Development, Rio de
Janeiro, 1992) states:” Human beings are the centre of concern for
sustainable development. They are entitled toa healthy and productive
life in harmony in nature”. Sustainable Development is defined as a
strategy “to meet needs of the present world population without causing
adverse effect on health and the environment, and without depleting or
endangering the global resource base, hence without compromising the
ability of future generations to meet their needs”.

In terms of occupational health, the above principle means satisfaction
of material needs through work and other production processes without
causing danger to human health, the ecosystem, resource base or the
health of the community,either in the short term or long term.
Occupation health is a basic element and constitutes a social and health
dimension of the principle of sustainable development.

Occupational hedlthis at the centre of sustainable development in the

following ways:

X The prevention of occupational accidents, injuries and diseases
and the protection of workers against physical and psychological
overload, imply appropriate use of resources, minimizing
unnecessary loss of human and material resources.

X The objective of healthy and safe work environments calls for the
use of safe, low-energy, low-toxic emission, low-waste (green)
technology and in many countries occupational health legislation
requires the use of the best available production technol ogy.

X The occupational health approach may facilitate undisturbed
production that increase the quality of products, productivity and
process management and helps to avoid unnecessary loss of
energy and materials and to prevent unwanted impact on the
environment.
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*,

D)

Most environmental health hazards that have later been found to
affect the health of the general population were first detected in
the work environment. The occupational environment provides
an early warning system for certain environmental health hazards
just asit also provides effective models for preventive action.

For many adults, the work environment is the most demanding
environment in terms of physical, psychological, ergonomic or
psychological stresses and physical workload. The principle of
Rio Declaration with regard to a healthy and productive life is
particular relevant to the work environment and calls for
occupational health action.

The state of the genera environment and the ecosystem has an
impact on the health of the workers either directly or indirectly in
several occupations, e.g. agriculture, mining, fishery and
manufacturing. There is a two-way relationship between
occupational health and safety on the other hand, and
occupational health and sound environmental development on the
other.

Equally important for personal well-being and for socio-
economic development of communities and countries is an
employment policy that ensures access to work for everyone and
enables individuals sustain themselves and their families. Highest
possible employment is also a key factor in the safe, stable and
sustainable social development of countries, while high
unemploymentrate and other associated problems endanger such
development.

In developing countries, the health and well-being of the family is
critically dependent on the health and productivity of its working
members, thus making severa members of the community
dependent on the health of the worker. In a situation where
organised social protection is lacking, the loss of health, life and
working capacity of such a key member of the family often
means severe crisis for the rest of the family, affecting indirectly
the well-being, health and economy of the communitiesat large
and of future generations.

Occupational health is a basic element and constitutes a social and
health dimension of the principle of overall development. Occupational
health practices constitute a set of key activities for such development.
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40 CONCLUSION

In this unit, we have learnt that occupational health is a multidisciplinary
activity aimed at the protection and promotion of the health of workers
by preventing and controlling occupational accidents and diseases and
by eliminating occupational factors and conditions hazardous to health
and safety at work. Work and health are intertwined; a safe and sound
working condition promotes good health; while the sound health of
workers enhances productivity and economy of any nation.

Hence we can say occupational health lies at the centre of sustainable
development; as it facilitate uninterrupted production that increases the
quality of products, productivity and process management and helps to
avoid unnecessary loss of human resource and materials. It aso helps to
mitigate negative impact on the environment.As we can see from our
discussion so far, that rapid economic growth and technological
development await the developing nations, if they can improve on their
occupational health practice.

50 SUMMARY

In this unit we have learnt that:

Occupational health is concern with the well-being and safety of
the working populations.It involves the consideration of issues
relating to occupational medicine, industrial hygiene, toxicology,
education, engineering safety, ergonomics, psychology, etc.

There is a continuous two-way interaction between a person’s
health and the working environment: occupational setting may
influence the person’s health either positively and negatively and
productivity is, in turn, influenced by the worker’s state of
physical, socia and mental well-being. Work, when it is well-
adjusted and productive, can be important factor in health
promotion.

Apathy towards occupational health practices are responsible for
alot of occupational-related accidents, injuries and diseases.. As
aresult of the hazards and a lack of attention given to health and
safety, work-related accidents and diseases are common in all
parts of the world.

Occupational health is a basic element and constitutes the social
and health dimensions of the principle of overall development.

7
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Occupational health practices constitute a set of key activities for
such development.

Developing nations can improve on their economy and
technologica development, if they can re-engineer their
occupational health practices in line with sustainable
development.

6.0 TUTOR-MARKED ASSIGNMENT

1. Give a concise definition of occupational health.
2. Explain succinctly the interaction between work and health.

3. Why is occupation health important in the workplace
environment?

4, Explain in detail the statement “Occupational health is at the
centre of sustainable development.”

5. How can developing nations attain full economic productivity
and technological development using sound occupational health
practices?

7.0 REFERENCESFURTHER READING

Benjamin O. Alli (2008). Fundamental principles of occupational health
and safety.

International Labour Office — Geneva: ILO 2008. ISBN 978-92-2-
120454-1

Harrington JM et al., (1998). Occupational Headlth, 4" ed. Oxford,
Blackwell Science.

Ladou J. (1990). Occupational Medicine. New Y ork, Appleton & Lange.

World Health Organisation (2001). Occupational Health. A manual for
Primary

Healthcare Workers. WHO/OCH/85/E/L. World Health Organisation
Regional Office for the Eastern Mediterranean Cairo. Page 13 -16.
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UNIT2  DEFINITION OF TERMS IN OCCUPATIONAL
HEALTH

CONTENTS

1.0 Introduction

20 Objectives

3.0 Main Content
3.1 Glossary of Termsin Occupational Health
3.2  Definition of Terms

4.0 Conclusion

50 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

This unit will expose students to the various terminologies used in the
field of occupational health. Thisis a dictionary of terms for "personnel
involved in the broad scope of activities that are carried out in the field
of occupationa health”. This would be a useful addition to a standard
reference textbook on occupational health. At the end of this chapter,
students would understand the abbreviations, terms and definitions of
words used in the occupational health to enhance their professional
knowledge and skills in the working environment.

2.0 OBJECTIVES
At the end of this Unit, you will be able to:

define the various terms used in occupational health
understand the applications of various terms in occupationa
setting.

3.0 MAIN CONTENT

3.1 Glossary of Termsin Occupational Health.

The following are the terms used in an occupationa setting to enhance
professional communication among students'young occupational health

practitioners and promote saf ety among workers. These include:

> Accident

> Core Competencies
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Damage

Danger

Harm

Hazards

Health and Safety Representative
Health Care Provider

Hierarchy of Controls

Infection Prevention and Control
Internal Responsibility System
Joint Health and Safety Committee(JHSC)
Occupational Accident
Occupational Health
Occupational IlIness
Occupational Injury
Occupational Safety

Provincial Infectious Diseases Advisory Committee
Risk

Routine Practices

Safe Behaviour

Safety

Safety Professional

Staff

vV V V V V V V V VYV V V V V V V YV V V V V V VY

3.2 Dé€finition of Terms
Term Definition
Accident a sudden event that results in an undesired
outcome such as property damage, bodily injury
or death.

Core Competencies | Basic(core) knowledge elements or
competencies related to infection prevention and
control that are required by al Headth Care
Workers.

10
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Damage

The loss of inherent quality suffered by an entity
(physical or biological).

Danger

The degree of exposure to a hazard.

Harm

The loss to a person (or people) as a
consequence of damage.

Hazards

Any existing or potential condition in the
workplace which, by itself or by interacting with
other variables, can result in death, injury,
property damage or loss. Simply, hazard is a
potential source of harm. An occupationa
hazard is athing or situation with the potential to
harm a Worker. A safety hazard causes accidents
that physically injure Workers. A health hazard
resultsin the development of disease.

Health and Safety
Representative

A non-management individua chosen by
Workersin aworkplace that has less than 20 but
greater than 5 employees, who is responsible for
inspecting the workplace at least once per month
to identify situations that may be a source of
danger or hazard to Workers.

Headth Care Provider

Any person deivering care to a
client/patient/resident. This includes, but is not
limited to, the following: emergency service
workers, physicians, dentists, nurses, respiratory
therapists and other hedth professionals,
personal support workers, clinical instructors,
students and home health care workers. In some
non-acute settings, volunteers might provide
care settings, volunteers might provide care and
would be included as health care providers.

Hierarchy of

Controls

The hierarchy of controls is a ‘model” for hazard
control. The hierarchy of controls describes
control measures for any hazard as being
directed either at the source of the hazard, along
the path to the workers, or at the workers
themselves. The use of the hierarchy of controls
for any hazard is considered a best practice when
dealing with the hazards of infectious agents.

Infection Prevention

Practices and procedures that help prevent or

11
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and Control reduce the risk of transmission of
microorganisms to staff,
clients/patients/residents or visitors.

Injury Physical damage to body tissues caused by an
accident or by exposure to environmental
stressors. This injury may lead to death and is
then called a “fatal accident” or may cause
partial disability or lead to sick leave for a
period of time.

Interna A system in which every individua is

Responsibility r&epons_ble apd accountable for hgalth and
safety, including Employers, Supervisors and

System Workers

Joint Health and A committee composed of Workers and

Sefety management required at any workplace that

_ employs 20 or more Workers, to identify

Committee(JHSC) | situations that may be a hazard and to make
recommendations for improvements in health
and safety.
Occupational Accident occurring at the workplace which may
Accident cause damage to machinery, tools or people.

Occupational Health

Health services for employees in the workplace
provided by trained occupational health nurses
and physicians.

Occupational lliness

A condition that results from exposure to a
physical, chemical or biological agent to the
extent that the health of the Worker is impaired,
including occupational disease recognised under
the Workplace Safety and Insurance Act.

Occupational Injury

Aninjury that arises out of, and in the course of,
employment.

Occupational Safety

Risk identification at the workplace and
preventive measures taken to reduce or eliminate
the hazard which may lead to accidents.

Provincia Infectious

A multidisciplinary, scientific advisory body that
provides evidence-based advice regarding

12
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Diseases Advisory | multiple aspects of infectious disease
. identification, prevention and control.
Committee
Risk The likelihood of harm (in  defined

circumstances).

Routine Practices

The infection prevention and control practices
that must be used routinely during all activities
to reduce the infection risks to you and to
clientg/patients/residents and to control the
transmission of microorganisms in al health
care settings.

Safe Behaviour Acting in such a way that no risk of injury is
caused by one’s behavior.

Safety The absence of danger.

Safety Professional | A person whose basic job function and
responsibility is to prevent accidents and other
harmful exposures and the persona injury,
disease or property damage that may ensue.

Staff Anyone conducting activities in settings where
health care is provided, including but not limited
to, health care providers. See also, Health Care
Providers.

Workplace hedth | Theremoval of the causative factors of disease.

surveillance

40 CONCLUSION

In this unit, we have learnt the various terms used in occupational health
and their definitions. Proper understanding of this glossary of terms and
its relevance are important for efficient occupational health practices.
Without knowledge of these terminologies it becomes impossible for
you as young practitioners to apply theoretical knowledge of
occupational healthinreal life situation.

13
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50 SUMMARY
In this unit we have learnt that:

Occupationa health like other multidisciplinary courses make
use of different terminologies that must fully understood by any
person who wants to make a successful career in thefield.

The definitions of the various terms used in occupational health.

6.0 TUTOR-MARKED ASSIGNMENT

1. Give aconcise definition of the following occupational health
terminologies:
a Hazard
b. Harm
C. Core Competencies
d. Hierarchy of Controls
e Infection Prevention and Control

Occupational illness
Danger

Occupational Safety
Occupational diseases
Near miss

Accident

Injury

AT T ma
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1.0 INTRODUCTION

In today's working environment, worker performance is affected by a
large number of work factors that span across the job, process, and
organisational levels. The identification and evaluation of the entire
domain of work factors are, thus, crucial to developing integrated and
long-term solutions to employee performance problems. A classification
system is, therefore, warranted to characterise and assess this complex
system. Workplace environment can be classified into physical and non-
physical environment. In summary, there is an urgent need to develop a
classification system for the characterisation of the synergistic effects of
work place environment upon the worker. This unit deas with the
various types of working environment and a classification system to
categorise the entire domain of workplace factors impacting
performance.

2.0 OBJECTIVES
At the end of this Unit, you will be able to:

explain the concept of workplace environment

list the types of Workplace environment

classify the various workplace environment factors
explain the various physical environment factors
explain the various non-physical environment factors
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3.0 MAINCONTENT
3.1 Concept of Workplace Environment

A workplace environment is a location where someone works for his or
her employer, a place of employment. Such a place can range from a
home office to a large office building or factory. For industrialised
societies, the workplace is one of the most important social spaces other
than the home, constituting "a central concept for severa entities. the
worker and his/her family, the employing organisation, the customers of
the organisation, and the society as a whole". The development of new
communication technologies have led to the development of the virtua
workplace, aworkplace that is not located in any one physical space.

The design, arrangement and orientation of the work environment
should reflect the full range of personnel. This requires an awareness of
potential differences in physical dimensions such as stature and forward
functional reach (anthropometric) and strength capabilities and
limitations (biomechanical). If these factors are not considered, the
workplace design may increase the likelihood for human error.
Additional training, operations and maintenance manuals, aong with
more detailed written procedures, cannot adequately compensate for
human errors caused by poor design.

Elements of Habitability Influenced by the Design Process

To produce suitable living and working conditions within design and
budget constraints, habitability should be incorporated during design.
When it is not possible to strictly adhere to habitability criteria, design
aternatives are used to improve environmental conditions. Examples of
aternatives are dampening noise transmission with acoustic insulation
and aleviating vibration by applying resilience techniques.

Workplace ergonomics is a major aspect of designing for habitability.
Ergonomics is the design, placement and arrangement of the
components and spaces on board where crewmembers live and work.
Design and ergonomics can be improved if addressed early in the
planning stages. For example, the decision to locate crew berthing away
(or suitably protected) from spaces containing noisy or vibrating
equipment is easier before construction starts.

The ambient environmental conditions that impact habitability are:

Noise levels

Vibration

Thermal comfort (temperature, humidity and ventilation)
[llumination

16
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3.2 Typesof Workplace Environment

There are many different types of workplace environment. Several
attempts have been made to quantify the different types in an organised
way, as seen with the Holland Codes proposed by John Holland, a
psychologist with an interest in matching people with work
environments that suit their personalities. They can be broken down by
the type of work done, the physical environment, or the social and
situational factors that can play a role in shaping the workplace.
Matching employees with the right environment can result in better
performance and more satisfaction.

Holland’s approach to the types of work environment looked at the
nature of the work done. He identified six different environments:

realistic,

socidl,
enterprising,
artistic,
investigative, and
conventional.

ok~ wbdpE

Some workplaces use this model to assess prospective employees to
determine if they would be a good fit and to find the best department for
their skills and interests.

In realistic environments, work is more hands on, while investigative
environments place a high priority on thinking and theoretica
discussions. Enterprising environments involve more self initiative to
start and innovate projects. Conventional work environments use set
protocols and routines, such as data basing customer information, while
artistic environments promote creativity and the production of works
of art. Social work environments involve a high degree of interaction,
as seen in customer service and teaching.

3.3 Workplace Environment Factor Classification System

A workplace environment factor is defined as aload acting upon the
worker in the business environment to produce an output required by the
organisation. A load may be classified according to its effect into either
"energy expenditure” or "energy replenishment.” An energy expenditure
load results in energy depletion; an energy replenishment load works as
a stimulus that increases human energy reserves.

Workplace environment factor can be classified into two (2) broad
categories namely:

17
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1. The Physical Environment Factor

2. The Non-Physical Environment Factor

These two interacts together to determine the efficiency of workers at a
given occupational setting.

The physical environment factors are physical conditions in the
workplace (e.g., noise, heat stress) that expend the three resources of
human energy (i.e., physical, mental, and emotional). Also, the chemical
(e.g., dust, fumes), biologica (e.g., bacteria, viruses), and radiological
(e.g., X-rays) factors are part of the physical environment conditions that
drain all three resources of energy.

The non-physical or socia environment loads are demands imposed
upon the worker due to work situations and conditions that require
interaction with others in the organisation (e.g., social conflict with the
supervisor or co-workers). The organisational loads are demands in the
work environment defined by how work is organised and structured
(e.g., working night shift or long hours). The technical workplace
environment conditions deal with the adequacy of equipment, tools,
skills, knowledge, and supervision required to ater materials or
information in some specified or anticipated way to achieve a desired
end result. The social, organisational, and technical environment
conditions primarily influence the emotional energy exertion.

3.3.1Physical Environment Factors

Physical environment conditions are classified according to sources,
such as:

1. Physical,
2. Chemical,

3. Radiological or
4. Biological.

Physical factors include noise (exposure to constant or intermittent
sounds of a pitch or level); vibration (exposure to a shaking object or
surface that causes strain on the whole body or extremities); illumination
(amount of light at work surfaces, objects, general area); thermal stress
(exposure to heat, cold, wind, humidity); changes in barometric pressure
(effects of pressure due to dltitude effects); kinetic hazards (due to
falling or accelerating objects); mechanical hazards (e.g., hazards due to
contact with sharp edges, contact with shearing devices, body part
caught between two surfaces); fall hazards (e.g., trip and fall such as
when a worker encounters an unseen foreign object, stump and fall such
as when a worker's foot suddenly meets a sticky surface or a defect in
the walking surface); immediately dangerous to life and health
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environments (e.g., electrical hazards, pressure hazards, fire arms):
awkward or confining work space (i.e., conditions in which the body is
cramped or uncomfortable); and hindrance of freedom of motion due to
protective equipment, safety guard use, and awkward clothing.

Chemical factor s refer to the presence of metals, metal fumes, solvents,
pesticides, plastics, gases, and dusts (i.e., particulate matter) in the
physical work environment. They include non-toxic chemicals (e.g.,
dust and fumes) and toxic chemicals (e.g., solvents, carcinogens, carbon
monoxide or other gases, metal fumes, heavy metals such as lead,
arsenic).

Radiological factors include ionizing and non-ionizing radiation.
Examples of ionizing radiation are X-rays, alpha, beta, gamma particles.
Non-ionizing radiation includes such things as ultraviolet light, infrared,
and lasers.

Biological factors are classified into infectious agents (e.g., bacteria,
viruses, parasites), blood borne agents (e.g., medical worker exposed to
needle-sticks), exposure to plant sap (e.g., poison ivy), exposure to
insect bites (e.g., bees, wasps), and animal bites or stings (e.g., dog
bites, snakes).

3.3.2 Non-Physical Environment Factors

The non-physical environment factors can be grouped into three (3)
categories namely:

1. Socia environmentconditions
2. Organisationa environment conditions
3. Technica environment conditions

Social environment conditions

The social factors are subdivided into social conflict (with individuals
inside or outside the organisation), interpersonal closedness (i.e., the
way members of the organisation do not relate to one another their ideas
and feelings); freedom from prejudice (i.e., acceptance of the worker for
work-related traits, skills, abilities, and potential without regard to race,
creed, and nationa origin, or to life styles and physical appearance);
mobility (i.e., existence or non-existence of upward mobility as
reflected, e.g., by the percentage of employees at any level who qualify
for higher levels); and fairness of complaints and disciplinary actions.

The socia environment contributes to energy replenishment via social
support (from members inside the organisation), sense of community,
interpersonal openness, socia rewards, and knowledge of results (Figure
10). Sociad rewards include praise (i.e., opportunities to receive
recognition for successful completion of work, aside from financial
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incentives); nurturing (i.e., opportunities to recelve guidance for
successful completion of work); and participation in decision-making
(i.e., opportunities to get involved in important organisational
decisions). Knowledge of results is centered around feedback
information provided by managers and co-workers.

Organisational environment conditions

Organisational environment classification that impacts energy
expenditureconsists of eight sub-categories. time organisation (e.g.,
working night shifts), work responsibility (e.g., responsibility for lives
and safety of others), compensation and income security (e.g., fairness
and adequacy of base salary), logical sequence of work activities (for
efficiency and effectiveness purposes), resource factors at the job,
organisation, and process levels (eg., time avallability for job
performance), interface factors (i.e., collaboration between various
functions), organisational design factors (e.g., organisational structure),
process design factors (e.g., flow of information between jobs).

The organisational environment factors that impact energy
replenishment are subdivided into autonomy, task organisation,
individual growth, reward, and knowledge of results. Those factors are
distinct and different from those influencing energy expenditure.

Technical environment conditions

Factors in the technical environment determine whether the technology

employed in the business enterprise is adequate with respect to the
achievement of work goals (described in terms of work productivity,
guality, and safety). Inadequate technical equipment, procedures, and
expertise may severely compromise job performance because they
contribute to added physical and mental task demands. The technical
environment conditions are classified into resource and skill and
knowledge factors. Resource factors include the availability of right
tools, equipment, machinery, and the quality of information received for
job performance. Skill and knowledge factors assess the degree to which
the necessary items are provided: (@) skills and knowledge (i.e.,
technical expertise required for job performance); (b) technica
procedures (provision of technical procedures required to transform
work inputs to outputs); and (c) technical supervision (presence of
technically competent supervisor).

40 CONCLUSION
The work system (i.e, company or organisation) is considered a

complex system because it consists of a large number of work factors.
An evauation of factors is an important task for optimizing human
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performance in the workplace. A workplace environment refer to the
working space where an employee or labour works for his employer.
This work environment is influenced by a lot of factors. In this unit, a
methodology was described to manage the complexity of the entire
domain of work factors by developing the architecture for a work-factor
classification system. In this system, work factors are defined as loads
acting upon the worker in the business environment. According to its
effect, a load is classified into either energy expenditure or energy
replenishment load. An energy expenditure load results in energy
depletion; an energy replenishment load works as a stimulus that
Increases human energy reserves

The workplace environment which comprises physical and non-physical
conditions works synergistically to affect either positively or negatively
the productivity and well-being of workers. It is therefore important that
all these conditions should be put in place when designing a workplace
environment.

50 SUMMARY
In this unit we have learnt that:

I A workplace environment is a location where a person/worker is
employed and works for his or her employer. Such a place can
range from a home office to a large office building or factory or
industry.

ii. According to Holland there are six different workplace
environments namely: redlistic, social, enterprising, artistic,
investigative, and conventional. Some workplaces use this model
to assess prospective employees to determine if they would be a
good fit and to find the best department for their skills and
interests.

iii. A workplace environment factor is defined as aload acting upon
the worker in the business environment to produce an output
required by the organisation. A load may be classified according
to its effect into either "energy expenditure” or "energy
replenishment.” An energy expenditure load results in energy
depletion; an energy replenishment load works as a stimulus that
increases human energy reserves.

iv.  Workplace environment factors can be classified into two (2)
broad categories namely: the Physical Environment factors
(physical, chemical, biological and Radiological factors); and the
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Non-Physical Environment factors which include (Social
environment conditions, Organisational environment conditions
and Technical environment conditions).

6.0 TUTOR-MARKED ASSIGNMENT

=

What do you understand by a “Workplace Environment”?
2. Explain the different types of Workplace Environment using the
Holland’s Model Or Codes

3. How can a work load acts as “energy expenditure “or” energy
replenishment.

4, Explainin detail all the components of a physical environment
factors.

5. Explainin detail all the components of a non-physical
environment factors.

6. How do the physical and non-physical workplace environment
factors interact to affect worker’s health?
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1.0 INTRODUCTION

In an industrial society, a magor part of the population is employed by
industries. This occurs typicaly in the manufacturing sector.
Manufacturing industry became a key sector of production and labour in
European and North American countries during the Industrial
Revolution, upsetting previous mercantile and feudal economies. This
came through many successive rapid advances in technology, such as
the production of steel and coal. A labour union is an organisation of
workers who have banded together to achieve common goals in key
areas such as wages, hours, and other working conditions. The trade
union, through its leadership, bargains with the employer on behalf of
union members (rank and file members) and negotiates labour contracts
with employers. This movement first rose among industrial workers.

In this unit, you will be introduced to the concept of industry in terms of
conversion or production of goods and services, and its business
activity. Also, you will be taken through a brief history of the industrial
revolution and how it trandates to economic growth across Europe.
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Finally, the unit gave a broad insight into the various types of industries
and their relevance in the society.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

explain the concept of industry

give a brief history of the Industrial Revolution and its relevance
to economic growth in Europe

classify industry based on various factors

explain the various types of industry

explain the Colin Clark’s sector model.

3.0 MAIN CONTENT
3.1 What IsIndustry? Meaning

Industry refers to the production of goods and services by converting the
inputs into outputs and or creation of utilities to customers. Goods
produced by an industry are used either by consumers to satisfy their
wants and needs or by other industries for further production. An
industry may refer to an extraction, generation, conversion or production
of goods and services or construction of building products for a certain
price. Industry is the production of goods or related services within an
economy. The major source of revenue of a group or company is the
indicator of its relevant industry. When a large group has multiple
sources of revenue generation, it is considered to be working in different
industries.

The production side of business activity is referred as industry. It is a
business activity, which is related to the raising, producing, processing
or manufacturing of products. The products are consumer's goods as
well as producer's goods. Consumer goods are goods, which are used
finaly by consumers. E.g. Food grains, textiles, cosmetics, VCR, etc.
Producer's goods are the goods used by manufacturers for producing
some other goods. e.g. Machinery, tools, equipment, etc. Expansion of
trade and commerce depends on industrial growth. It represents the
supply side of market.

3.2 Industrial Revolution

The Industrial Revolution led to the development of factories for large-
scale production, with consequent changes in society. Originally the
factories were steam-powered, but later transitioned to electricity once
an eectrical grid was developed. The mechanized assembly line was

24



PHS817 MODULE 2

introduced to assemble parts in a repeatable fashion, with individual
workers performing specific steps during the process. This led to
significant increases in efficiency, lowering the cost of the end process.
Later automation was increasingly used to replace human operators.
This process was accelerated with the development of the computer and
the robot.

The main features involved in the Industria Revolution were
technological, socioeconomic, and cultural. The technological changes
included the following: (1) the use of new basic materials, chiefly iron
and stedl, (2) the use of new energy sources, including both fuels and
motive power, such as coal, the steam engine, electricity, petroleum, and
the internal-combustion engine, (3) the invention of new machines, such
as the spinning jenny and the power loom that permitted increased
production with a smaller expenditure of human energy, (4) a new
organisation of work known as the factory system, which entailed
increased division of labour and specialisation of function, (5) important
developments in transportation and communication, including the steam
locomotive, steamship, automobile, airplane, telegraph, and radio, and
(6) the increasing application of science to industry. These technological
changes made possible a tremendously increased use of natural
resources and the mass production of manufactured goods.

Following the Industrial Revolution, possibly a third of the world's
economic output are derived that is from manufacturing industries.
Many developed countries and many developing/semi-developed
countries (People's Republic of China, India etc.) depend significantly
on manufacturing industry. Industries, the countries they reside in, and
the economies of those countries are interlinked in a complex web of
interdependence.

3.3 Classfication of Industry

Industries can be classified in a variety of ways. At the top levdl,
industry is often classified according to the three-sector theory into
sectors: primary (extractive), secondary (manufacturing), and tertiary
(services). Some authors add quaternary(knowledge) or even quinary
(culture and research) sectors. Over time, the fraction of a society's
Industry within each sector changes.

Below the economic sectors there are many other more detailed industry
classifications. These classification systems commonly divide industries
according to similar functions and markets and identify businesses
producing related products.
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Industries can also be identified by product, such as. construction
industry, chemical industry, petroleum industry, automotive industry,
electronic industry, power engineering and power manufacturing (such
as gas or wind turbines), meatpacking industry, hospitality industry,
food industry, fish industry, software industry, paper industry,
entertainment industry, semiconductor industry, cultural industry, and
poverty industry.

Market-based classification systems such as the Globa Industry
Classification Standard and the Industry Classification Benchmark are
used in finance and market research. The International Standard
Industrial Classification (ISIC) of al economic activities is the most
complete and systematic industrial classification made by the United
Nations Statistics Division. ISIC is a standard classification of economic
activities arranged so that entities can be classified according to the
activity they carry out. The categories of 1SIC at the most detailed level
(classes) are delineated according to what is, in most countries, the
customary combination of activities described in statistical units,
considering the relative importance of the activities included in these
classes.

34 Types/Categoriesof Industry

According to the process of production and the nature of the products,
an industry can be divided into the following categories

PRIMARY INDUSTRY

Primary industries refer to the creation of utilities by extracting
materials form natural resources or the growth and development of
vegetation and animals by means of reproduction process, Primary
industries are further classified as extractive and genetic industries.

Extractive industry: Extractive industry is concerned with
extraction or drawing out goods from the soil, air or water.
Generally, products of extractive industries come in raw form and
they are used by manufacturing and construction industries for
producing finished products. E.g. mining industry, coal mineral,
oil industry, iron ore, extraction of timber and rubber from
forests, etc.

Genetic industry: Genetic industries are engaged in re
production and multiplication of certain spices of plants and
animals with the object of sale. The main aim is to earn profit
from such sale. It is related to the growth and development of
flora and fauna by multiplying a certain species of plants and
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breeding of animals. Plant nurseries, forestry, farming, animal
husbandry, poultry etc. are the examples of genetic industry.

In developed countries primary industry has become more
technologically advanced, for instance the mechanisation of farming as
opposed to hand picking and planting. In more developed economies
additional capital is invested in primary means of production. As an
example, in the United States corn belt, combine harvesters pick the
corn, and spray systems distribute large amounts of insecticides,
herbicides and fungicides, producing a higher yield than is possible
using less capita-intensive techniques. These technological advances
and investment allow the primary sector to require fewer workforces
and, this way, developed countries tend to have a smaller percentage of
their workforce involved in primary activities, instead having a higher
percentage involved in the secondary and tertiary sectors.

Developed countries are allowed to maintain and develop their primary
industries even further due to the excess wealth. For instance, European
Union agricultural subsidies provide buffers for the fluctuating inflation
rates and prices of agricultural produce. This allows developed countries
to be able to export their agricultural products at extraordinarily low
prices. This makes them extremely competitive against those of poor or
underdevel oped countries that maintain free market policies and low or
non-existent tariffs to counter them. Such differences also come about
due to more efficient production in developed economies, given farm
machinery, better information available to farmers, and often larger
scale.

SECONDARY INDUSTRY

The industries, which produce finished goods by the use of materials
and supplies taken from the primary industries are known as secondary
industries. Such industries convert raw materials and semi raw materials
into finished products by way of processing the materials, assembling
components, constructing building products etc.

According to the process applied and the nature of the product, these
industries are divided into the following two types.

Manufacturing industry

Generdly, the term industry refers to the manufacturing industry.
It is concerned with the production of goods by using raw
materials or semi raw materials as input and also creates from
utility in them. Production of sugar from sugarcane, petroleum
products from the crude oil, manufacturing vehicles by
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assembling various components, etc. are some of the examples of
this sort of industry. It isagain divided into four types.

0 Analytical industry: Thisindustry relates to the analyzing
and separating different components from a single
material. For example, crude oil processed and separated
into petrol, diesel, kerosene etc.

0 Synthetic industry: This industry relates to the putting of
various raw materials together to make afinal product. For
examples, cement is produced by mixing concrete,
gypsum, coal etc. together.

0 Processing industry: An industry, which produces the
fina products by using raw materias and semi raw
materials through different stages of production is known
as processing industry. Textile industry, paper and sugar
mills, etc. are some of the examples of this sort of
industry.

0 Assembling industry: It refers to that industry which
assembles various component parts that are aready
manufactured to make a new product. Manufacturing
vehicles, electric equipment etc. are some of the examples
of thistype of industry.

Construction industry

The industries, which are concerned with the engineering, erecting
and construction of building products are known as construction
industries. They use materials produced by other industries like
cement, iron rods, concrete, bricks etc. Their distinctive
characteristic is that the products of such industries are not generally
sold in the ordinary market but built at a certain place and transferred
its ownership or it is constructed as the order of the customer at
particular site/place. Constructions of bridges, roads, dams, canals,
building, etc. are the examples of construction industry.

TERTIARY/SERVICE INDUSTRY

Service industries are those industries, which do not produce physical
goods but create utility services and sell them for a price. In modern
times service sector plays an important role in the development of the
nation and therefore it is named as service industry. The tertiary sector
of industry involves the provision of services to other businesses as well
as final consumers. Services may involve the transport, distribution and
sadle of goods from producer to a consumer, as may happen in
wholesaling and retailing, or may involve the provision of a service,
such as in pest control or entertainment. The goods may be transformed
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in the process of providing the service, as happens in the restaurant
industry. However, the focus is on people interacting with people and
serving the customer rather than transforming physical goods.

Examples of tertiary industries may include the following:

Entertainment

Government
Telecommunication
Hospitality industry/tourism
Mass media
Healthcare/hospitals

Public health

Information technology

Waste disposal

Consulting

Gambling

Retail sales

0 Fast-moving consumer goods (FMCQG)
Franchising

Red estate

Education

Financial services

0 Banking

0 Insurance

0 I nvestment management
Professional services

0 Accounting

0 Legal services

0 Management consulting

QUATERNARY INDUSTRY

The quaternary sector of the economy is a way to describe a
knowledge-based component of the economy, which typically includes
services such as information technology, information-generation and -
sharing, media, and research and development, as well as knowledge-
based services like consultation, education, financial planning, blogging,
and designing.

The quaternary sector is based on knowledge and skill. It consists of
intellectual industries providing information services, such as computing
and ICT (information and communication technologies), consultancy
(offering advice to businesses) and R&D (research, particularly in
scientific fields). According to some definitions, the quaternary sector
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includes other pure services, such as the entertainment industry, and the
term has been used to describe media, culture, and government.

"Quaternary sector" is a further delineation of the three-sector
hypothesis of industry in the sense that the quaternary sector refers to a
part of the third or tertiary sector aong with the quinary economic
sector. It has been argued that intellectual services are distinct enough to
warrant a separate sector and not be considered merely as a part of the
tertiary sector. This sector evolves in well-developed countries and
requires a highly educated workforce.

QUINARY INDUSTRY

A fifth or quinary sector is sometimes identified as the human services
sector, providing services otherwise provided at home. Thisincludes the
hospitality industry.

3.5 Deindustrialisation

Historically certain manufacturing industries have gone into a decline
due to various economic factors, including the development of
replacement technology or the loss of competitive advantage. An
example of the former is the decline in carriage manufacturing when the
automobile was mass-produced.

A recent trend has been the migration of prosperous, industrialised
nations towards a post-industrial society as explained in Figure 1. Thisis
manifested by an increase in the service sector at the expense of
manufacturing, and the development of an information-based economy,
the so-called informational revolution. In a post-industrial society,
manufacturers relocate to more profitable locations through a process of
off-shoring.

Measurements of manufacturing industries outputs and economic effect
are not historically stable. Traditionally, success has been measured in
the number of jobs created. The reduced number of employees in the
manufacturing sector has been assumed to result from a decline in the
competitiveness of the sector, or the introduction of the lean
manufacturing process. Related to this change is the upgrading of the
guality of the product being manufactured. While it is possible to
produce a low-technology product with low-skill labour, the ability to
manufacture high-technology products well is dependent on a highly
skilled staff.
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Figure 1. Colin Clark's sector model of an economy undergoing
technological change. In later stages, the quaternary sector of the
economy grows - shown in red

40 CONCLUSION

Since the advent of the industrial revolution in Europe, there has been a
lot of social, economic and technological advancement across the globe.
This revolution led to the process of change from an agrarian and
handicraft economy to one dominated by industry and machine
manufacturing. Industrialisation has led to efficient utilisation of raw
materials or products (primary sector) to finished goods and services
(tertiary sector) for economic development. The industries play a key
role in the wealth generation of any countries by engaging the
productive minds of the teeming population.

Some economists contrast weal th-producing sectors in an economy such
as manufacturing with the service sector which tends to be wealth-
consuming. Examples of services may include retall, insurance, and
government. These economists contend that an economy begins to
decline as its wealth-producing sector shrinks. Manufacturing is an
important activity to promote economic growth and development.
Nations that export manufactured products tend to generate higher
marginal GDP growth which supports higher incomes and marginal tax
revenue needed to fund the quality of life initiatives such as health care
and infrastructure in the economy. The field is an important source for
engineering job opportunities. Among developed countries, it is an
important source of well paying jobs for the middle class to facilitate
greater social mobility for successive generations on the economy.
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5.0 SUMMARY

In this unit we have learnt that:

32

An industry may refer to an extraction, generation, conversion or
production of goods and services or construction of building
products for a certain price. Industry is the production of goods or
related services within an economy. In an industrial society,
industry employs a maor part of the population. This occurs
typically in the manufacturing sector.

The Industrial Revolution led to the development of factories for
large-scale production, with consequent changes in society. The
main features involved in the Industria Revolution were
technological, socioeconomic, and cultural. These technological
changes made possible a tremendously increased use of natural
resources and the mass production of manufactured goods.

Industries can be classified in a variety of ways. At the top level,
industry is often classified according to the three-sector theory
into sectors: primary (extractive), secondary (manufacturing), and
tertiary (services). Some authors add quaternary (knowledge) or
even quinary (culture and research) sectors.

Primary industries refer to the creation of utilities by extracting
materials form natural resources or the growth and development
of vegetation and animals by means of reproduction process,
Primary industries are further classified as extractive and genetic
industries.

Secondary industries convert raw materials and semi raw
materials into finished products by way of processing the
materials, assembling components, constructing building
products etc.

The tertiary sector of industry involves the provision of services
to other businesses as well as final consumers. Services may
involve the transport, distribution and sale of goods from
producer to a consumer, as may happen in wholesaling and
retailing, or may involve the provision of a service, such as in
pest control or entertainment.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the concept “Industry”.

2. Give abrief history of the Industrial Revolution in Europe and
how it led to economy transformation and technol ogical
advancement of the continent.

3. Write a concise note on the International Standard Industrial
Classification (1SIC).

4, With the aid of an example, explain the relationship between the
various types of industry.

5. Use the Colin Clark’s Model to explain how economy and
technological growth can occur in any society.
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1.0 INTRODUCTION

Industrial hygienists (IH) are at the forefront of heath and safety in
today’s industrial workplaces. Their focus runs deeper than the everyday
safety issues that involve hard hats, safety glasses, fall protection, and
lockout/tagout scenarios. Their emphasis is toward the promotion of
health and general well-being of all workers. They spend considerable
effort ensuring workers in their environment are protected from hazards
that may represent immediate and long-term effects on their general
health and well-being. They study and work to control worker exposure
to hazards such as noise, dust, and, of course, gas and vapors. As part of
being responsible for controlling the hazards themselves, the IH
becomes responsible for managing the programs and tools used to
monitor the hazards. In this unit, you will learn the definition of
occupational/industrial hygiene, who is an industrial hygienist, history
of the practice of occupational hygiene and the job
responsibilities/duties of an Industrial Hygienists in an occupational
setting.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

define Occupational/Industrial hygiene
discuss who an Industrial Hygienistsis
give abrief history of the Industrial hygiene
classified industry based on various factors
explain the roles of an Industrial Hygienists.
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3.0 MAIN CONTENT
3.1 What IsIndustrial Hygiene?

Industrial hygiene has been defined as “that science and art devoted to
the anticipation, recognition, evauation, and control of those
environmental factors or stresses arising in or from the workplace,
which may cause sickness, impared health and well-being, or
significant discomfort among workers or among the citizens of the
community.” This is the practice of assessment and control of
environmental factors and stresses arising in and from workplace, which
may cause injury, sickness, impaired health and well-being or significant
discomfort and inefficiency among workers or among the citizens of the
community.

It encompasses the study of:
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toxicology

industrial Processes

the chemical and physical behavior of air contaminants
environmental sampling techniques and statistics

the design and evaluation of ventilation system

noise control

radiation protection

the health effects of occupation hazards
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3.2 Whatisan Industrial Hygienist?

Industrial hygienists are scientists and engineers committed to protecting
the health and safety of people in the workplace and the community. A
professional industrial hygienist is a person possessing either a
baccalaureate degree in engineering, chemistry, or physics or a
baccalaureate degree in a closely related biological or physical science
from an accredited college or university, who aso has a minimum of
three years of industrial hygiene experience. A completed doctoral in a
related physical, biological or medical science or in related engineering
can be substituted for two years of the three-year requirement. A
completed master's degree in a related physical or biological science or
in related engineering can be substituted for one year of the three-year
requirement. Under no circumstances can more than two years of
graduate training be applied toward the three-year period.

Occupation/Industrial hygienists use environmental monitoring and
analytical methods to detect the extent of worker exposure and employ
engineering, work practice controls, and other methods to control
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potential health hazards. Occupation/Industrial hygienists must work
with Occupational Hedth physicians to develop comprehensive
occupational health programmes and with occupational and
environmental epidemiologists to perform research on health effects.
Industrial hygienists analyze, identify, and measure workplace hazards
or stresses that can cause sickness, impaired hedth, or significant
discomfort in workers through chemical, physical, ergonomic, or
biological exposures. Two roles of the OSHA industrial hygienist are to
spot those conditions and help eliminate or control them through
appropriate measures.

3.3 History of Occupational/lndustrial Hygiene

There has been an awareness of industrial hygiene since antiquity. The
environment and its relation to workers’ health was recognised as early
as the fourth century BC when Hippocrates noted lead toxicity in the
mining industry. In the first century AD, Pliny the Elder, a Roman
scholar, perceived health risks to those working with zinc and sulfur. He
devised a face mask made from an animal bladder to protect workers
from exposure to dust and lead fumes. In the second century AD, the
Greek physician, Gaen, accurately described the pathology of lead
poisoning and also recognised the hazardous exposures of copper miners
to acid mists. In the Middle Ages, guilds worked at assisting sick
workers and their families. In 1556, the German scholar, Agricola,
advanced the science of industrial hygiene even further when, in his
book De Re Metallica, he described the diseases of miners and
prescribed preventive measures. The book included suggestions for mine
ventilation and worker protection, discussed mining accidents, and
described diseases associated with mining occupations such as silicosis.

Industrial hygiene gained further respectability in 1700 when Bernardo
Ramazzini, known as the "father of industrial medicine,” published in
Italy the first comprehensive book on industrial medicine, De Morbis
Artificum Diatriba (The Diseases of Workmen). The book contained
accurate descriptions of the occupational diseases of most of the workers
of his time. Ramazzini greatly affected the future of industrial hygiene
because he asserted that occupational diseases should be studied in the
work environment rather than in hospital wards. Industrial hygiene
received another major boost in 1743 when Ulrich Ellenborg published a
pamphlet on occupational diseases and injuries among gold miners.
Ellenborg also wrote about the toxicity of carbon monoxide, mercury,
lead, and nitric acid.

In England in the 18th century, Percival Pott, as a result of his findings
on the insidious effects of soot on chimney sweepers, was a mgjor force
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in getting the British Parliament to pass the Chimney-Sweepers Act of
1788. The passage of the English Factory Acts beginning in 1833
marked the first effective legidative acts in the field of industrial safety.
The Acts, however, were intended to provide compensation for
accidents rather than to control their causes. Later, various other
European nations developed workers compensation acts, which
stimulated the adoption of increased factory safety precautions and the
establishment of medical services within industrial plants.

In the early 20th century in the U.S., Dr. Alice Hamilton led efforts to
improve industrial hygiene. She observed industrial conditions first hand
and startled mine owners, factory managers, and state officials with
evidence that there was a correlation between worker illness and
exposure to toxins. She aso presented definitive proposals for
eliminating unhealthful working conditions. At about the same time,
U.S. federal and state agencies began investigating health conditions in
industry. In 1908, public awareness of occupationally related diseases
stimulated the passage of compensation acts for certain civil employees.
States passed the first workers' compensation laws in 1911. And in
1913, the New York Department of Labor and the Ohio Department of
Health established the first state industrial hygiene programs. All states
enacted such legidation by 1948. In most states, there is some
compensation coverage for workers contracting occupational diseases.
Today, nearly every employer is required to implement the elements of
an industrial hygiene and safety, occupational hedth, or hazard
communication program and to be responsive to the Occupational Safety
and Health Administration (OSHA) and its regulations.

3.4 Rolesof Industrial/Occupational Hygienist

The goa of the industrial hygienist is to keep workers, their families,
and the community healthy and safe. They play a vital part in ensuring
that federal, state, and local laws and regulations are followed in the
work environment.

Typical rolesof theindustrial hygienist include:

Investigating and examining the workplace for hazards and
potential dangers

Making recommendations on improving the safety of workers
and the surrounding community
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Conducting scientific research to provide data on possible
harmful conditions in the workplace

Developing techniques to anticipate and control potentially
dangerous situations in the workplace and the community
Training and educating the community about job-related risks
Advising government officials and participating in the
development of regulations to ensure the health and safety of
workers and their families

Ensuring that workers are properly following health and safety
procedures

Industrial Hygienists Work with the I ssues that Concern Us All

Industrial hygienists deal with the health and safety challenges facing
people everywhere including:

3.5

Indoor air quality (sick building syndrome, second-hand tobacco
smoke)

Evaluating and controlling environmental 1ead exposure
Emergency response planning and community right-to-know
Occupational disease (AIDS in the workplace, tuberculosis,
silicosis)

Potentially hazardous agents such as asbestos, pesticides, and
radon gas

Cumulative Trauma Disorders (repetitive stress injuries, carpa
tunnel syndrome)

Radiation (electromagnetic fields, microwaves)

Reproductive health hazards in the workplace

Setting limits on exposure to chemical and physical agents
Detection and control of potential occupational hazards such as
noise, radiation, and illumination

Hazardous waste management

Excerptsfrom Case Study: Industrial Hygiene

Background Information

A large new Orlean hospital has been affected by Katrina disaster,
which has contributed to the evacuation of staffsto Baton Rouge. Six (6)
weeks after the effect, | have been mandated with responsibility of
supervising a team that will return to the hospital since | am an
Industrial Hygienist. This team will aso be responsible for evaluating
the situation and engaging in a plan to re-estaiblish basic medical needs
for the staffs involved in the recovery initiative. While the team
comprises various leaders of the hospital, the incident commander or
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person in-charge of recovery islooking for guidance on safe entry, safe
clean-up procedures, suitable PPE for al recovery employees, and a
hazard assessment for the most crucial items. He aso needs an
assessment of operations that can contribute to acute or chronic health
effects, diseases or illness. This process of supervising the team in the
recovery effort and providing guidance to the Incident Commander will
require the use of industrial hygiene concepts.

Suggestions and Recommendationsto the Incident Commander

As previously mentioned, the Incident Commander is looking for
guidance from the Industrial Hygienist regarding safe-entry, suitable
PPE for all recovery staffs, safe clean-up processes, hazard assessment
for critical items, and operation that cause health effects. The guidance
is vital because such disaster are usually accompanied by septic system
collapse, structural destruction, and chemical explosion. The first
recommendation to the Incident Commander in handling the recovery
and clean-up is to ensure that no one works alone. This helps to ensure
that there is another person to rescue the other in case something happen
during the clean-up or recovery process. Secondly, each of these
workers should be adequately trained on important procedures to take
extreme caution when entering the building. Third, they should wear
robust shoes since cut feet is the most common injury in the aftermath of
a natural disaster or incident. In addition, these individuals should be
armed with flash lights and other types of lights when carrying out their
operations. Fourth, the clean-up team should be granted HEPA rated
respirators during their initial entry into the building. Finaly, the
windows, floors, doors and walls, should be critically assessed to ensure
the safety of the team and experts before entry of the whole team. It is
important for the Incident Commander to work with the organisation’s
managers and supervisors in conducting an assessment of specific
conditions at the site and implement safety and health controls based on
the OSHA standards (Occupational Safety and Health Administration,
2013).

4.0 CONCLUSION

We have learnt in this unit that industrial hygiene is a discipline that
involved the assessment and control of occupational hazards which can
impaired the health of workers or community members. This field
involved the broad knowledge of toxicology, occupational safety and
health, environmental monitoring and statistics; and knowledge of study.
We have seen that there has been an awareness of industrial hygiene
since antiquity; even before the modern man have knowledge of
epidemiology and occupational health. The industrial hygienists play a
crucia role in the occupational health and safety of workers and
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members of the community. We can therefore conclude that industry
hygieneisavita tool in any occupational setting.

5.0 SUMMARY

In this unit, you have been acquainted with the practice of industrial
hygiene in an occupational setting and who an industrial hygienist is.
You have also learnt about the historical development of industrial
hygiene as early as the fourth century BC when Hippocrate noted lead
toxicity in the mining industry to the early 20th century, when the
Occupational Safety and Headth Administration (OSHA) and its
regulations came to existence. We conclude in this Unit that the goal of
the industrial hygienist is to keep workers, their families, and the
community heathy and safe. They play a vital part in ensuring that
federal, state, and local laws and regulations are followed in the work
environment.

6.0 TUTOR-MARKED ASSIGNMENT

1. Outline and briefly explain the importance of an industrial
hygiene in relation to its application in modern occupational
setting.

2. Explain the statement: Industrial hygienists deal with issues that
concern everyone.

3. Write an essay on the Occupational Safety and Heath
Administration (OSHA) and its regulations.

4, As an occupational hygienist, you are employed by a tobacco
manufacturing industry. How would you investigate the
workplace hazard and protect the workers from potential
dangers?
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1.0 INTRODUCTION

In the last unit, you learnt about industrial hygiene, history of industrial
hygiene from antiquity and job descriptions of industrial hygienists. In
this unit, we will learn about the definition and concept of workplace
safety, measures that must be put in place to ensure occupational safety
and heath of workers and the importance of appropriate workplace
safety measures by employers towards their workers.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

discuss the concept of workplace safety
explain the various workplace saf ety measures
discuss the benefits of workplace safety.

3.0 MAINCONTENT
3.1 Concept of Workplace Safety

Workplace Safety, also commonly referred to as occupational health and
safety (OHYS), is a multidisciplinary field concerned with the safety,
health, and welfare of people at work. The goals of workplace safety
programs include fostering a safe and healthy work environment. OSH
may also protect co-workers, family members, employers, customers,
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and many others who might be affected by the workplace environment.
A safe work environment is a productive one. No matter the size or type
of the business, workplace safety procedures are a necessity for all staff.
Safety measures protect employees as well as equipment and business
property. Avoiding or minimising injuries and damage to equipment and
facilitieswill result in fewer expenses and more profit for a business.

Workplace health and safety procedures are necessary for the well-being
of both employers and employees. Violence in the workplace is an ever-
growing concern in today’s business community. According to the U.S.
Occupational Safety and Health Administration (OSHA), “homicide is
the fourth leading cause of fatal occupational injury in the United
States.” Diseases and other health concerns also affect a worker's ability
to effectively perform his job duties. It is important for employers to
take the necessary steps to protect employees from the health and safety
concerns of today’s corporate community.

In common-law jurisdictions, employers have a common law duty to
take reasonable care of the safety of their employees. Statute law may in
addition impose other general duties, introduce specific duties, and
create government bodies with powers to regulate workplace safety
issues. details of this vary from jurisdiction to jurisdiction.

3.2 Workplace Safety M easures

Worker safety is a primary focus in any industry. Workplace safety
procedures are designed to keep employees, visitors and customers safe
while helping to reduce the stress associated with the work area
Company management should take the time to develop safety
procedures at work that get the entire staff involved in making company
safety a priority. Occupational Safety Health Administration provides
standards to assist employers in eliminating hazards that may cause
injuries or fatalities. Some of the measures/quidelines to ensure
workplace safety are:

3.2.1 Hazard I dentification

Identifying workplace safety issues is the first step in protecting
employees. Common work safety concerns can include ergonomics,
presence of hazardous chemicals, mechanical problems, noise pollution,
restricted visibility, dangers of falling and weather-related hazards.
Issues with non-ergonomic equipment may cause human health
problems, including sore backs and carpal tunnel syndrome. Chemicals
can explode, causing burns, or pose the danger of poisoning. Mechanical
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safety issues can occur related to the operation of any machine in the
workplace. Noise and visibility issues can compromise an employee’s
hearing and sight. Falls resulting from poor housekeeping or negligence
can cause serious injury and death; procedures should be in place to
prevent them. lce, snow and rain can create hazards of their own;
employees need to be trained how to operate equipment safely when
weather conditions are bad.

3.2.2 Workplace Safety Policies

Each business should have a safety policy in place, created either by
management or in a joint effort between management and staff. Every
employee has a role in carrying out the safety policies. A safety
handbook should be created identifying safety issues and spelling out
consequences of not following the appropriate safety procedures.

3.2.3 Safety Training

Training is necessary so that employees will know how to practice
safety in the workplaces. Depending on the type of equipment used, the
training may be required by a federal mandate. For example, any
workplace that operates a forklift must provide training for employees
for its safe operation. Training can come from outside experts hired to
teach classes or employees specially trained to perform safety
instruction.

3.2.4 Protective Equipment

Appropriate personal protective equipment (PPE) must be available to
anyone who comes in contact with a potential work hazard. This can
include hard hats, protective eyewear, earplugs, shoes, gloves and
clothing. Even an office worker who delivers a message to a work area
near a potential hazard must put on the appropriate PPE.

3.25 Provision of Ergonomic Workstation

Although sitting or standing in one place to perform job duties may not
seem as if it is an exposure risk, the repetitive nature of some jobs can
lead to serious musculoskeletal disorders (MSDs). In addition to the
muscles, ligaments and tendons, the nerves and blood vessels are also
affected by this type of injury. MSDs include carpal tunnel syndrome,
arthritis, neck and spinal injuries and others.

An ergonomic workstation is particularly important in reducing the

threat of repetitive motion injuries. The principles of ergonomics
involve creating a work environment that is unique to the person who
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must work in it. This may include a station with a desk chair, keyboard
and computer screen that are at the right height for an individual office
worker to prevent strain on the back, hips, knees, wrists and hands.

3.2.6 Reporting Process

One of the ways to help get employees and management involved
together in the safety procedures of your company is to implement a
reporting process. When employees see potential safety problems, they
should be trained to avoid trying to handle the problems on their own.
Employees should be aware of the safety reporting process, and report
safety issues immediately. When the staff knows how to report safety
concerns, it will keep everyone more vigilant on looking out for
problems. This creates a culture of safety within the company that can
help the company maintain a safe work environment.

3.2.7 Evacuation

When an emergency happens within your facility, such as a fire or
explosion, it is important for everyone in the company to know the
evacuation procedure. Develop an evacuation procedure that covers
everyone in the company. Point out the closest emergency exit to each
department, and develop a set of procedures for the safe evacuation of
the building. Those procedures would include what personal items to
bring when evacuating, the route each person should take and how to
report to a member of the management team once an employee is
outside the building. Post evacuation maps throughout the building, and
check emergency exits regularly to make sure they remain accessible.

3.2.8 First Aid Kit

Well-stocked first aid kits should be a part of any company safety
program. Place first aid kits in each work room, and have a small first
aid kit in every manager's office. A first aid kit should contain sterilised
bandages, medical adhesive tape, headache medication, antibacterial
ointment, surgical gauze and over-the-counter pain medication. It should
also include any site-specific emergency items, such as an eye wash for
areas that use potent chemicals.

3.3 Importance/Benefits of Workplace Safety

1. Workplace safety results in fewer accidents, which results in
fewer costs for worker’s compensation, less down time for
employees, and less retraining time for workers otherwise needed
to replace an injured worker.
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2. Avoiding damage to equipment will result in fewer repair costs.

3. Worker performance is improved when workers know how to
prevent injuries and have confidence in management's active role
In protecting their safety.

4, Health and safety programs are an important part of preventing
injury and illness in the workplace. Health programs help
employers and employees understand the potential hazards they
are exposed to on adaily basis.

5. Effective health and safety programs educate workers on the
benefits of practicing proper workplace behaviors. For example,
the “Safety Pays” program helps employers determine the cost
workplace injuries and illness have on a company’s profit
margin. When companies understand the impact injuries have on
their bottom line, they are more inclined to implement programs
to keep their workers healthy and safe.

6. Workplace health and safety practices are important because they
help prevent inter-office violence and raise employee awareness
of the potential dangers they face. Violent acts and behaviors of
employees and other individuals within the workplace are cause
for concern because they threaten a company’s overall well-
being.

Companies must take an active approach in educating workers on the
importance of practicing safe habits in order to maintain a healthy and
safe working environment.

3.4 Case Study on Health and Safety Workplace

Ribbonwood and Arbuckle Ltd was established in 2000, with the
company changing its name to RAL Logging Ltd in May 2011. During
that time Director Danny Arbuckle owned and operated up to three
forestry crews that specialised in logging in steep terrain. Following
company restructure in May 2012, the company now only operates the
one fully mechanised swing yarder hauler crew, RAL 86, which was the
crew interviewed for this case study.

As part of their commitment to Health and Safety Rayonier place
contractual obligations on contractors who, pre-contract, are required to
confirm that they are working to health safety standards, are maintaining
an effective health and safety management system, have the appropriate
health and safety equipment and a good record of health and safety. The
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contract that is signed between Rayonier and contractors has explicit
health and safety requirements, including:

> compliance with health and safety legislation and codes of
practice

> health and safety management system requirements including

drug and acohol management and associated testing and

rehabilitation

minimum standards of training and worker competency

hazard identification and sharing of hazard information

accident and incident reporting and investigation

forest specific work rules (e.g., forestry road use, firearms)

mobile plant fit for purpose

attendance at safety training sessions.

YVVVVVYY

Compared to other sectors that are involved with outside work, forestry
has the highest fatality rate with around four people dying in forestry
accidents each year. While about half of these happen outside
commercial forests, most occur in the high risk activities of tree felling
and breaking out. In addition to fatalities forestry has the highest rate of
serious harm incidents with around 18 for every 1000 workers.

The company has developed a high media profile through winning
regional and national awards for their approaches to and practices of
health and safety. In 2007 they won Best Overal Contribution to
Improving Workplace Health and Safety in the New Zealand Workplace
Health & Safety Awards.

Sources

http://www.matarikiforests.co.nz and

http://www.rayoni er.com/getattachment/Home/Fact-Sheets/New-
Zedand-(1).pdf.aspx

Forest Owners Association. New Zealand Forest Bulletin. Autumn
2012.

Forest crew wins top prize for workplace safety initiative.

http://www.saf eguard.co.nz/events/awards/finalists-2007.asp

40 CONCLUSION

Regardless of the type of work environment an employee spends time
in, he or she may face exposure to various workplace hazards. They may

be visible in nature, or they may involve airborne toxins or other hazards
that are not readily visible. As stated, today’s employers are required to
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create a safe work environment free from hazards to the fullest degree
possible, and a number of different laws exist to ensure this happens
across al industries. Among employer obligations in regard to
workplace exposure is the fact that business owners must, by law,
inform employees of any existing known dangers. Often, this
information comes in the form of a Material Safety Data Sheet (MSDS).
The MSDS may contain a wealth of information, from the possible
health concerns associated with a particular toxin to what employees
should wear (for example, protective clothing or glasses) to minimise
their risk of exposure. Employers are obligated to create hazard-free
work spaces for their employees to the fullest extent possible. Any
employer who fails to do so runs the risk of fines or lawsuits.

50 SUMMARY

In this unit, you have learnt that workplace safety involves provision of
safe working environment for workers and ensuring that the working
environment is congenia to the health of the workers. You have aso
learnt that there are various measures to be put in place to ensure
workplace safety for employee viz: hazard identification, formulation of
workplace safety policies, periodic safety training, provision of personal
protective equipment (PPEs) and ergonomic workplace station,
reporting process, evacuation and first aid kits.

Finally, we showed the various benefits attached to workplace safety if
properly implemented. One of the aspects of maintaining a productive
workplace is making sure that there is effective health, safety and
security procedures in place. Effective procedures protect your
employees, customers, guests and facilities from harm and damage.
Review your health and safety procedures regularly with your
management team to see if any changes need to be made to make the
policies more effective.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the importance of workplace safety in the context of
occupational health.
List the objectives of workplace safety.
3. Briefly explain the terms:
a Hazard Identification, b. Ergonomic Workstation, c.
Safety Training, d. Exposure and Employee Right,
e. Toxic Labeling.
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4, Some work environments, such as factories or food-production
facilities, are more prone to damaging substances or toxins
simply due to the nature of the business. Explain in details the

workplace safety measures you will put in place.
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1.0 INTRODUCTION

The Occupational Safety and Health Administration (OSHA) require
that employers protect their employees from workplace hazards that can
cause injury. Controlling a hazard at its source is the best way to protect
employees. Depending on the hazard or workplace conditions, OSHA
recommends the use of engineering or work practice controls to manage
or eliminate hazards to the greatest extent possible. When engineering,
work practice and administrative controls are not feasible or do not
provide sufficient protection, employers must provide persona
protective equipment (PPE) to their employees and ensure its use.
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Personal protective equipment, commonly referred to as “PPE”, is
equipment worn to minimise exposure to a variety of hazards.

In this unit, you will learn about the definition of PPE, when to use PPE
and suitability of PPEs. You will aso be taken through information,
instruction and training on PPES use. Finaly, this unit will end, with the
various types of PPE, how to maintain and store PPE.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

define PPE

discuss the suitability and when to use PPE

provide information, instruction and training on the use of PPE
discuss the various type of PPE and their relevance

discuss the maintenance and storage of PPE.

3.0 MAIN CONTENT
3.1 What isPersonal Protective Equipment (PPE)?

The term personal protective equipment, or ssimply PPE, refersto alarge
group of products designed to protect workers from workplace hazards.
PPE is defined in the Personal Protective Equipment at Work
Regulations as “all equipment (including clothing affording protection
against the weather) which is intended to be worn or held by a person at
work and which protects him against one or more risks to his health or
safety’. PPE is used in environments in which all hazards have not been
designed out of processes. A risk assessment should aways be carried
out before PPE is chosen and work commences.

Personal Protective Equipment, are the tools that ensure the basic health
protection and safety of users. PPE is any device or appliance designed
to be worn by an individual when exposed to one or more health and
safety hazards. PPE includes all clothing and other work accessories
designed to create a barrier against workplace hazards, and using PPE
requires hazard awareness and training on the part of the user.
Employees must be aware that the equipment does not eliminate the
hazard; if the equipment fails, exposure will occur. To reduce the
possibility of failure, equipment must be properly fitted and maintained
in a clean and serviceable condition.
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3.2 Whentouse PPE

PPE must always be regarded as a ‘last resort’ to protect against risks to
safety and health. Engineering controls and safe systems of work must
aways be considered first. For example, it may be possible to do the job
using methods that will not require the use of PPE. If this is not
possible, more effective safeguards should be put in place. For example,
fixed screens could be provided rather than individual eye protection.

There are a number of reasons why PPE must be considered as a ‘last
resort’:

PPE only protects the person wearing it, whereas measures
controlling the risk at source protect everyone in the workplace.
Theoretical maximum levels of protection are difficult to achieve
and the actual level of protection is difficult to assess. Effective
protection is only achieved by selecting suitable PPE and if it is
correctly fitted, maintained and used.

PPE may restrict the wearer to some extent by limiting mobility
or visibility, or by requiring additional weight to be carried. Thus
creating additional hazards.

3.3  Suitability of PPE

To be able to choose the right type of PPE, the hazards involved in the
task or work environment must be considered carefully. PPE must also
meet the needs of the individual.

The following factors should be considered when assessing the
suitability of PPE:

is the PPE appropriate for the risk involved and conditions at the
place where exposure may occur? e.g. goggles are not suitable
when full-face protection is required.

does the PPE prevent or adequately control the risks involved
without increasing the overall risk? e.g. gloves should not be
worn when using a pillar drill, due to the increased risk of
entanglement.

can the PPE be adjusted to fit the wearer correctly? e.g. if a
person wears glasses, ear defenders may not provide a proper seal
to protect against noise hazards

has the state of health of those using it been taken into account?
what are the needs of the job and the demands it places on the
wearer? How long will the PPE need to be worn? What are the
requirements for visibility and communication?
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iIf more than one item of PPE is being worn, are they compatible?
For example, does a particular type of respirator make it difficult
for eye protection to fit properly?

3.4 Information and instruction on PPE use

Where PPE is provided, employees must be provided with adequate
information, instruction and/or training on its use. The extent of
information, instruction and/or training will vary with the complexity
and performance of the kit. For example, a full Breathing Apparatus kit
will require more training to use properly than a disposable face mask.

Information and instruction should cover:

the risk(s) present and why the PPE is needed

the operation (including demonstration), performance and
limitations of the equipment

use and storage (including how to put it on, how to adjust and
remove it)

any testing requirements before use

any user maintenance that can be caried out (eg.
hygiene/cleaning procedures)

factors that can affect the performance of the equipment (e.g.
working conditions, personal factors, defects and damage)

how to recognise defects in PPE, and arrangements for reporting
them

where to obtain replacement PPE.

In addition to initial training, refresher training may be required from
time to time. Supervisor checks on the use of PPE may help determine
when refresher training is required.

3.5 Training Employeesin the Proper Use of PPE

Employers are required to train each employee who must use PPE.
Employees must be trained to know at |east the following:

When PPE is necessary.

What PPE is necessary?

How to properly put on, take off, adjust and wear the PPE.
The limitations of the PPE.

Proper care, maintenance, useful life and disposal of PPE.
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Employers should make sure that each employee demonstrates an
understanding of the PPE training as well as the ability to properly wear
and use PPE before they are alowed to perform work requiring the use
of the PPE. If an employer believes that a previoudy trained employeeis
not demonstrating the proper understanding and skill level in the use of
PPE, that employee should receive retraining. Other situations that
require additional or retraining of employees include the following
circumstances: changes in the workplace or in the type of required PPE
that make prior training obsolete.

The employer must document the training of each employee required to
wear or use PPE by preparing a certification containing the name of
each employee trained, the date of training and a clear identification of
the subject of the certification.

3.6 Duties of employeesregarding PPE

The Personal Protective Equipment at Work Regulations place duties on
employees to take reasonable steps to ensure that PPE provided is
properly used.

The Regulations also place the following duties on employees:

PPE must be worn and used in accordance with the instructions
provided to them

Employees must take all reasonable steps to ensure that PPE is
returned to the accommodation provided for it after it has been
used (unless the employee may take PPE away from the
workplace e.g. footwear or clothing)

PPE must be examined before use

Any loss or obvious defect must be immediately reported to their
supervisor

Employees must take reasonable care for any PPE provided to
them and not carry out any maintenance unless trained and
authorised.

3.7 Typesof PPE

3.7.1 Eyesand Face Protection

Employees can be exposed to a large number of hazards that pose
danger to their eyes and face. OSHA requires employers to ensure that
employees have appropriate eye or face protection if they are exposed to
eye or face hazards from flying particles, molten metal, liquid
chemicals, acids or caustic liquids, chemical gases or vapors, potentially
infected material or potentially harmful light radiation.
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Many occupational eye injuries occur because employees are not
wearing any eye protection while others result from wearing improper or
poorly fitting eye protection. Employers must be sure that their
employees wear appropriate eye and face protection and that the
selected form of protection is appropriate to the work being performed
and properly fits each employee exposed to the hazard.

Prescription Lenses

Everyday use of prescription corrective lenses will not provide adequate
protection against most occupationa eye and face hazards, so employers
must make sure that employees with corrective lenses either wear eye
protection that incorporates the prescription into the design or wear
additional eye protection over their prescription lenses. It is important to
ensure that the protective eyewear does not disturb the proper
positioning of the prescription lenses so that the employee’s vision will
not be inhibited or limited. Also, employees who wear contact lenses
must wear eye or face PPE when working in hazardous conditions.

Eye Protection for Exposed Employees

OSHA suggests that eye protection be routinely considered for use by
carpenters, electricians, machinists, mechanics, millwrights, plumbers
and pipefitters, sheet meta employees and tinsmiths, assemblers,
sanders, grinding machine operators, sawyers, welders, laborers,
chemical process operators and handlers, and timber cutting and logging
workers. Employers of employees in other job categories should decide
whether there is a need for eye and face PPE through a hazard
assessment.

Examples of potential eye or face injuriesinclude:

> Dust, dirt, metal or wood chips entering the eye from activities
such as chipping, grinding, sawing, hammering, the use of power
tools or even strong wind forces.

> Chemical splashes from corrosive substances, hot liquids,
solvents or other hazardous solutions.

> Objects swinging into the eye or face, such as tree limbs, chains,
tools or ropes.

> Radiant energy from welding, harmful rays from the use of lasers
or other radiant light (as well as heat, glare, sparks, splash and
flying particles).
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Typesof Eye Protection

Selecting the most suitable eye and face protection for employees should
take into consideration the following elements:

Ability to protect against specific workplace hazards.
Should fit properly and be reasonably comfortable to wear.
Should provide unrestricted vision and movement.

Should be durable and cleanable.

VV V V

Should allow unrestricted functioning of any other required PPE. An
employer may choose to provide one pair of protective eyewear for each
position rather than individual eyewear for each employee. If this is
done, the employer must make sure that employees disinfect shared
protective eyewear after each use. Protective eyewear with corrective
lenses may only be used by the employee for whom the corrective
prescription was issued and may not be shared among employees.

Some of the most common types of eye and face protection include the
following:

> Safety spectacles. These protective eyeglasses have safety
frames constructed of metal or plastic and impact-resistant lenses.
Side shields are available on some models.

> Goggles. These are tight-fitting eye protection that completely
cover the eyes, eye sockets and the facia area immediately
surrounding the eyes and provide protection from impact, dust
and splashes. Some goggles will fit over corrective lenses.

> Welding shields. Constructed of vulcanised fiber or fiberglass
and fitted with a filtered lens, welding shields protect eyes from
burns caused by infrared or intense radiant light; they also protect
both the eyes and face from flying sparks, metal spatter and slag
chips produced during welding, brazing, soldering and cutting
operations. OSHA requires filter lenses to have a shade number
appropriate to protect against the specific hazards of the work
being performed in order to protect against harmful light
radiation.

> Laser safety goggles. These speciaty goggles protect against
intense concentrations of light produced by lasers. The type of
laser safety goggles an employer chooses will depend upon the
eguipment and operating conditions in the workplace.

> Face shields. These transparent sheets of plastic extend from the
eyebrows to below the chin and across the entire width of the
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employee’s head. Some are polarised for glare protection. Face
shields protect against nuisance dusts and potential splashes or
sprays of hazardous liquids but will not provide adequate
protection against impact hazards. Face shields used in
combination with goggles or safety spectacles will provide
additional protection against impact hazards.

Each type of protective eyewear is designed to protect against specific
hazards. Employers can identify the specific workplace hazards that
threaten employees’ eyes and faces by completing a hazard assessment
asoutlined in the earlier section.

3.7.2 Head Protection

Protecting employees from potential head is a key of any safety
program. A head injury can impair an employee for life or it can be
fatal. Wearing a safety helmet or hard hat is one of the easiest way to
protect an employee’s head from injury. Hard hats can protect
employees from impact and penetration hazards as well as from
electrical shock and burn hazards.

Employers must ensure that their employees wear head protection if any
of the following apply:

> Objects might fall from above and strike them on the head;
> They might bump their heads against fixed objects, such as
exposed pipes or beams; or

> There is a possibility of accidental head contact with electrical
hazards.

Some examples of occupations in which employees should be required
to wear head protection include construction workers, carpenters,
electricians, linemen, plumbers and pipefitters, timber and log cutters,
welders, among many others. Whenever there is a danger of objects
falling from above, such as working below others who are using tools or
working under a conveyor belt, head protection must be worn. Hard hats
must be worn with the bill forward to protect employees properly.

In general, protective helmets or hard hats should do the following:

> Resist penetration by objects.
> Absorb the shock of ablow.
> Be water-resistant and slow burning.
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» Have clear instructions explaining proper adjustment and
replacement of the suspension and headband.

Hard hats must have a hard outer shell and a shock-absorbing lining that
incorporates a headband and straps that suspend the shell from 1to 1 1/4
inches (2.54 cm to 3.18 cm) away from the head. This type of design
provides shock absorption during an impact and ventilation during
normal wear.

Typesof Hard Hats

There are many types of hard hats available in the marketplace today. In
addition to selecting protective headgear that meets OHSA standard
requirements, employers should ensure that employees wear hard hats
that provide appropriate protection against potential workplace hazards.
It is important for employers to understand all potential hazards when
making this selection, including electrical hazards. This can be done
through a comprehensive hazard analysis and an awareness of the
different types of protective headgear available.

Hard hats are divided into three industrial classes:

> Class A hard hats provide impact and penetration resistance
along with limited voltage protection (up to 2,200 volts).

> Class B hard hats provide the highest level of protection against
electrical hazards, with high-voltage shock and burn protection
(up to 20,000 volts). They also provide protection from impact
and penetration hazards by flying/falling objects.

> Class C hard hats provide lightweight comfort and impact
protection but offer no protection from electrical hazards.

Another class of protective headgear on the market is called a “bump
hat,” designed for use in areas with low head clearance. They are
recommended for areas where protection is needed from head bumps
and lacerations. These are not designed to protect against falling or
flying objects. It is essential to check the type of hard hat employees are
using to ensure that the equipment provides appropriate protection. Each
hat should bear alabel inside the shell that lists the manufacturer and the
class of the hat.
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Size and Care Consider ations

Head protection that is either too large or too small is inappropriate for
use, even if it meets al other requirements. Protective headgear must fit
appropriately on the body and for the head size of each individual.
Periodic cleaning and inspection will extend the useful life of protective
headgear. A daily inspection of the hard hat shell, suspension system
and other accessories for holes, cracks, tears or other damage that might
compromise the protective value of the hat is essential. Paints, paint
thinners and some cleaning agents can weaken the shells of hard hats
and may eliminate electrical resistance. Consult the helmet manufacturer
for information on the effects of paint and cleaning materials on their
hard hats. Never drill holes, paint or apply labels to protective headgear
as this may reduce the integrity of the protection. Do not store protective
headgear in direct sunlight, such as on the rear window shelf of a car,
since sunlight and extreme heat can damage them.

3.7.3 Foot and L eg Protection

Employees who face possible foot or leg injuries from falling or rolling
objects or from crushing or penetrating materials should wear protective
footwear. Also, employees whose work involves exposure to hot
substances or corrosive or poisonous materials must have protective gear
to cover exposed body parts, including legs and feet. If an employee’s
feet may be exposed to electrical hazards, non-conductive footwear
should be worn. On the other hand, workplace exposure to static
electricity may necessitate the use of conductive footwear

Examples of situations in which an employee should wear foot and/or
leg protection include:

> When heavy objects such as barrels or tools might roll onto or
fall on the employee’s feet;

> Working with sharp objects such as nails or spikes that could
pierce the soles or uppers of ordinary shoes,

> Exposure to molten metal that might splash on feet or legs;
> Working on or around hot, wet or dlippery surfaces; and
> Working when electrical hazards are present.

Foot and leg protection choices include the following:

> L eggings protect the lower legs and feet from heat hazards such
as molten metal or welding sparks. Safety snaps allow leggings to
be removed quickly.
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> Metatarsal guards protect the instep area from impact and
compression. Made of aluminum, steel, fiber or plastic, these
guards may be strapped to the outside of shoes.

> Toe guards fit over the toes of regular shoes to protect the toes
from impact and compression hazards. They may be made of
steel, auminum or plastic.

> Combination foot and shin guards protect the lower legs and
feet, and may be used in combination with toe guards when
greater protection is needed.

> Safety shoes have impact-resistant toes and heat-resistant soles
that protect the feet against hot work surfaces common in roofing,
paving and hot metal industries. The metal insoles of some safety
shoes protect against puncture wounds. Safety shoes may also be
designed to be electrically conductive to prevent the buildup of
static electricity in areas with the potentia for explosive
atmospheres or nonconductive to protect employees from
workplace electrical hazards.

Special Purpose Shoes

Electrically conductive shoes provide protection against the buildup of
static electricity. Employees working in explosive and hazardous
locations such as explosives manufacturing facilities or grain elevators
must wear conductive shoes to reduce the risk of static electricity
buildup on the body that could produce a spark and cause an explosion
or fire. Foot powder should not be used in conjunction with protective
conductive footwear because it provides insulation, reducing the
conductive ability of the shoes. Silk, wool and nylon socks can produce
static electricity and should not be worn with conductive footwear.
Conductive shoes must be removed when the task requiring their use is
completed. Note: Employees exposed to electrical hazards must never
wear conductive shoes.

Electrical hazard, safety-toe shoes are nonconductive and will prevent
the wearers’ feet from completing an electrical circuit to the ground.
These shoes can protect against open circuits of up to 600 volts in dry
conditions and should be used in conjunction with other insulating
equipment and additional precautions to reduce the risk of an employee
becoming a path for hazardous electrical energy. The insulating
protection of electrical hazard, safety-toe shoes may be compromised if
the shoes become wet, the soles are worn through, metal particles
become embedded in the sole or heel, or employees touch conductive,
grounded items. Note: Nonconductive footwear must not be used in
explosive or hazardous locations.

61



PHS817 OCCUPATIONAL HEALTH

Foundry Shoes

In addition to insulating the feet from the extreme heat of molten metal,
foundry shoes keep hot metal from lodging in shoe eyelets, tongues or
other shoe parts. These snug-fitting leather or leather-substitute shoes
have leather or rubber soles and rubber heels. All foundry shoes must
have built-in safety toes.

Car e of Protective Footwear

As with all protective equipment, safety footwear should be inspected
prior to each use. Shoes and leggings should be checked for wear and
tear at reasonable intervals. This includes looking for cracks or holes,
separation of materials, broken buckles or laces. The soles of shoes
should be checked for pieces of metal or other embedded items that
could present electrical or tripping hazards. Employees should follow
the manufacturers’ recommendations for cleaning and maintenance of
protective footwear.

3.7.4 Hand and Arm Protection

If a workplace hazard assessment reveals that employees face potential
injury to hands and arms that cannot be eliminated through engineering
and work practice controls, employers must ensure that employees wear
appropriate protection. Potential hazards include skin absorption of
harmful substances, chemical or thermal burns, €electrical dangers,
bruises, abrasions, cuts, punctures, fractures and amputations. Protective
equipment includes gloves, finger guards and arm coverings or el bow-
length gloves.

Employers should explore all possible engineering and work practice
controls to eliminate hazards and use PPE to provide additional
protection against hazards that cannot be completely eliminated through
other means. For example, machine guards may eliminate a hazard.
Installing a barrier to prevent employees from placing their hands at the
point of contact between a table saw blade and the item being cut is
another method.

Typesof Protective Gloves

There are many types of gloves available today to protect against a wide
variety of hazards. The nature of the hazard and the operation involved
will affect the selection of gloves. The variety of potential occupational
hand injuries makes selecting the right pair of gloves chalenging. It is
essential that employees use gloves specifically designed for the hazards
and tasks found in their workplace because gloves designed for one
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function may not protect against a different function even though they
may appear to be an appropriate protective device.

The following are examples of some factors that may influence the
selection of protective gloves for aworkplace.

Type of chemicals handled.

Nature of contact (total immersion, splash, etc.).
Duration of contact.

Arearequiring protection (hand only, forearm, arm).
Grip requirements (dry, wet, aily).

Thermal protection.

Size and comfort.

Abrasion/resistance requirements.

VVVVYVYYVYYVYY

Gloves made from a wide variety of materials are designed for many
types of workplace hazards. In general, glovesfall into four groups:

Gloves made of leather, canvas or metal mesh;
Fabric and coated fabric gloves,

Chemical- and liquid-resistant gloves;
Insulating rubber gloves

VVVYY

Leather, Canvasor Metal Mesh Gloves

Sturdy gloves made from meta mesh, leather or canvas provide
protection against cuts and burns. Leather or canvass gloves aso protect
against sustained heat.

> Leather gloves protect against sparks, moderate heat, blows,
chips and rough objects.

> Aluminised gloves provide reflective and insulating protection
against heat and require an insert made of synthetic materials to
protect against heat and cold.

> Aramid fiber gloves protect against heat and cold, are cut- and
abrasive-resistant and wear well.

> Synthetic gloves of various materials offer protection against
heat and cold, are cut- and abrasive-resistant and may withstand
some diluted acids. These materials do not stand up against
alkalis and solvents.

Fabric and Coated Fabric Gloves
Fabric and coated fabric gloves are made of cotton or other fabric to
provide varying degrees of protection.
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>

Fabric gloves protect against dirt, slivers, chafing and abrasions.
They do not provide sufficient protection for use with rough,
sharp or heavy materials. Adding a plastic coating will strengthen
some fabric gloves.

Coated fabric gloves are normally made from cotton flannel
with napping on one side. By coating the unnapped side with
plastic, fabric gloves are transformed into general-purpose hand
protection offering slip-resistant qualities. These gloves are used
for tasks ranging from handling bricks and wire to chemical
laboratory containers. When selecting gloves to protect against
chemical exposure hazards, always check with the manufacturer
or review the manufacturer’s product literature to determine the
gloves’ effectiveness against specific workplace chemicals and
conditions.

Chemical- and Liquid-Resistant Gloves

Chemical-resistant gloves are made with different kinds of rubber:
natural, butyl, neoprene, nitrile and fluorocarbon (viton); or various
kinds of plastic: polyvinyl chloride (PVC), polyvinyl acohol and
polyethylene. These materials can be blended or laminated for better
performance. As a genera rule, the thicker the glove material, the
greater the chemical resistance but thick gloves may impair grip and
dexterity, having a negative impact on safety.

Some examples of chemical-resistant gloves include:

>
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Butyl gloves are made of a synthetic rubber and protect against a
wide variety of chemicals, such as peroxide, rocket fuels, highly
corrosive acids (nitric acid, sulfuric acid, hydrofluoric acid and
red-fuming nitric acid), strong bases, alcohols, adehydes,
ketones, esters and nitro compounds. Butyl gloves also resist
oxidation, ozone corrosion and abrasion, and remain flexible at
low temperatures. Butyl rubber does not perform well with
aliphatic and aromatic hydrocarbons and halogenated solvents.
Natural (latex) rubber gloves are comfortable to wear, which
makes them a popular general-purpose glove. They feature
outstanding tensile strength, elasticity and temperature resistance.
In addition to resisting abrasions caused by grinding and
polishing, these gloves protect employees’ hands from most
water solutions of acids, akalis, salts and ketones. Latex gloves
have caused alergic reactions in some individuals and may not
be appropriate for all employees. Hypoallergenic gloves, glove
liners and powderless gloves are possible aternatives for
employees who are allergic to latex gloves.
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> Neoprene gloves are made of synthetic rubber and offer good
pliability, finger dexterity, high density and tear resistance. They
protect against hydraulic fluids, gasoline, alcohols, organic acids
and akalis. They generally have chemical and wear resistance
properties superior to those made of natural rubber.

> Nitrile gloves are made of a copolymer and provide protection
from chlorinated solvents such as trichloroethylene and per-
chloroethylene. Although intended for jobs requiring dexterity
and sensitivity, nitrile gloves stand up to heavy use even after
prolonged exposure to substances that cause other gloves to
deteriorate. They offer protection when working with oails,
greases, acids, caustics and alcohols but are generally not
recommended for use with strong oxidizing agents, aromatic
solvents, ketones and acetates.

Care of Protective Gloves

Protective gloves should be inspected before each use to ensure that they
are not torn, punctured or made ineffective in any way. A visua
inspection will help detect cuts or tears but a more thorough inspection
by filling the gloves with water and tightly rolling the cuff towards the
fingers will help reveal any pinhole leaks. Gloves that are discolored or
stiff may also indicate deficiencies caused by excessive use or
degradation from chemical exposure.

Any gloves with impaired protective ability should be discarded and
replaced. Reuse of chemical-resistant gloves should be evaluated
carefully, taking into consideration the absorptive qualities of the gloves.
A decision to reuse chemically-exposed gloves should take into
consideration the toxicity of the chemicals involved and factors such as
duration of exposure, storage and temperature.

3.7.5 Body Protection

Employees who face possible bodily injury of any kind that cannot be
eliminated through engineering, work practice or administrative
controls, must wear appropriate body protection while performing their
jobs. In addition to cuts and radiation, the following are examples of
workplace hazards that could cause bodily injury:

Temperature extremes;

Hot splashes from molten metals and other hot liquids;
Potential impacts from tools, machinery and materials,
Hazardous chemicals.

V'V VY
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Types of Body Protection

There are many varieties of protective clothing available for specific
hazards. Employers are required to ensure that their employees wear
personal protective equipment only for the parts of the body exposed to
possible injury.

Types of body protection include:

overalls, aprons and coveralls (protection against hazardous
substances)

|aboratory coats

surgical gowns

clothing for cold, heat and bad weather

clothing to protect against machinery, e.g. chainsaws
high visibility clothing (e.g. jackets, vests)

harnesses

back supports

life jackets

full body suits.

If a hazard assessment indicates a need for full body protection against
toxic substances or harmful physical agents, the clothing should be
carefully inspected before each use, it must fit each employee properly
and it must function properly and for the purpose for which it is
intended.

Protective clothing comes in a variety of materials, each effective
against particular hazards, such as:

> Paper-like fiber used for disposable suits provide protection
against dust and splashes.

> Treated wool and cotton adapts well to changing temperatures,
is comfortable, and fire-resistant and protects against dust,
abrasions and rough and irritating surfaces.

> Duck is a closely woven cotton fabric that protects against cuts
and bruises when handling heavy, sharp or rough materials.

> L eather is often used to protect against dry heat and flames.

> Rubber, rubberised fabrics, neoprene and plastics protect
against certain chemicals and physical hazards. When chemical
or physical hazards are present, check with the clothing man-
ufacturer to ensure that the material selected will provide
protection against the specific hazard.
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3.7.6 Torso Protection

Many hazards can threaten the torso: heat, splashes from hot metals and
liquids, impacts, cuts, acids, and radiation. A variety of protective
clothing is available, including vests, jackets, aprons, coveralls, and full
body suits. Fire retardant wool and specialy treated cotton clothing
items are comfortable, and they adapt well to a variety of workplace
temperatures. Other types of protection include leather, rubberised
fabrics, and disposable suits such as those made from tyvek.

3.7.7 Hearing Protection

Determining the need to provide hearing protection for employees can
be challenging. Employee exposure to excessive noise depends upon a
number of factors, including:

The loudness of the noise as measured in decibels (dB).

The duration of each employee’s exposure to the noise.

Whether employees move between work areas with different
noise levels.

Whether noise is generated from one or multiple sources.

vV VYVYVY

Generdly, the louder the noise, the shorter the exposure time before
hearing protection is required. For instance, employees may be exposed
to a noise level of 90 dB for 8 hours per day (unless they experience a
Standard Threshold Shift) before hearing protection is required. On the
other hand, if the noise level reaches 115 dB hearing protection is
required if the anticipated exposure exceeds 15 minutes.

If engineering and work practice controls do not lower employee
exposure to workplace noise to acceptable levels, employees must wear
appropriate hearing protection. It is important to understand that hearing
protectors reduce only the amount of noise that gets through to the ears.
The amount of this reduction is referred to as attenuation, which differs
according to the type of hearing protection used and how well it fits.
Hearing protectors worn by employees must reduce an employee’s noise
exposure to within the acceptable limits. Occupational Noise Exposure,
for detailed information on methods to estimate the attenuation
effectiveness of hearing protectors based on the device’s noise reduction
rating (NRR). Manufacturers of hearing protection devices must display
the device’s NRR on the product packaging. If employees are exposed
to occupational noise at or above 85 dB averaged over an eight-hour
period, the employer is required to institute a hearing conservation
program that includes regular testing of employees’ hearing by qualified
professionals.
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Typesof Hearing Protection
Some types of hearing protection include:

> Single-use earplugs are made of waxed cotton, foam, silicone
rubber or fiberglass wool. They are self-forming and, when
properly inserted, they work as well as most molded earplugs.

> Pre-formed or molded ear plugs must be individually fitted by a
professional and can be disposable or reusable. Reusable plugs
should be cleaned after each use.

> Earmuffs require a perfect seal around the ear. Glasses, facial
hair, long hair or facial movements such as chewing may reduce
the protective value of earmuffs.

> Semi-inserts (also called canal-caps), which cover the entrance
to the ear canal.

3.7.8 Respiratory Protection

These are devices that help to control the development of occupational
diseases caused by breathing air contaminated with harmful dusts, fogs,
fumes, mists, gases, smokes, sprays, and vapors.

There are two main types of respiratory protective equipment:

respirators that filter contaminated air or clean it asit is breathed
in
respirators that supply clean air from an independent source.

Work with harmful dusts, fumes, vapours can require respiratory
protective equipment. Tasks where respiratory protection may be
required include; welding, work with harmful substances, work in areas
where large amounts of nuisance dust is present, work that creates dust
(e.g. disc cutters).

3.8 Maintaining PPE

An effective system of maintenance of PPE is essential to make sure the
eguipment continues to provide the degree of protection for which it is
designed. Therefore, the manufacturer’s maintenance schedule
(including recommended replacement periods and shelf lives) must
aways be followed. Maintenance may include; cleaning, examination,
replacement, repair and testing. The wearer may be able carry out smple
maintenance (e.g. cleaning), but more intricate repairs must only be
carried out by competent personnel. The costs associated with the
mai ntenance of PPE are the responsibility of the employer.
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3.9 Storagefor PPE

Where PPE is provided, adequate storage facilities for PPE must be
provided for when it is not in use, unless the employee may take PPE
away from the workplace (e.g. footwear or clothing). Accommodation
may be simple (e.g. pegs for waterproof clothing or safety helmets) and
it need not be fixed (e.g. a case for safety glasses or a container in a
vehicle). Storage should be adequate to protect the PPE from
contamination, loss, damage, damp or sunlight. Where PPE may
become contaminated during use, storage should be separate from any
storage provided for ordinary clothing.

3.10 Provision and replacement of PPE

Some organisations and departments operate central stores that deal with
the provision of PPE. In most cases, individual units/service areas are
responsible for arranging the supply of required PPE to staff.
Regardless of the arrangements for supply, it is a management
responsibility to ensure the provision of correct PPE. When considering
arrangements for providing replacement PPE it must be remembered
that unless atask requiring PPE can be stopped, avoided or delayed until
new PPE is obtained, replacement PPE must always be readily available.

3.11 Case Studieson Application and Use of PPE

Case Study 1: This matter of Marshall and Queensland Rehabilitation
Services involved an Assistant in Nursing who sustained an injury
whilst trying to transfer a patient. The plaintiff alleged that the defendant
breached its duty of care including allegations that the employer had
failed to provide adequate instruction, training and assistance to enable
her to perform her duties safely. The employer was able to demonstrate
that it had implemented control measures and training to address
essentially what was the risk in this case of manua handling risks. The
employer was able to show that the claimant was provided with
instructions and training in manual handling tasks and the content of that
training included patient transfers, how to roll a patient and the use of a
sling and a hoist. Evidence that the plaintiff signed a manual handling
competency form for that training was also submitted. Now as Terry
was saying previously, the reinforcement and retraining and updating of
training, so within 10 months of the initial training, further training
instruction in manual handling was provided by a Physiotherapist and a
further acknowledgement and competency form was signed by the
plaintiff. The plaintiff had also received instruction in respect of the care
of dementia patients and under cross examination she accepted that she
received instruction that if aresident resisted the process of being rolled,
she was to stop that procedure. The evidence provided by the employer
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in that case was, was of an appropriate system of work and the court
found in favour of the employer.

Case Study 2: Briefly, the plaintiff was employed as a
Slaughterman for Queensand Abattoir Corporation. He was
experienced, having worked for other abattoirs for 21 years. He cut his
left wrist and hand with a knife. There were two aspects of the
employer's operations which were an issue: whether the employer
provided a safe system of work on the slaughter line and the supply of
cut-resistant gloves to workers to minimise that very real risk of injury
when performing the specific task. So briefly just looking at the facts,
the plaintiff alleged his employer was negligent because they failed to
provide him with cut-resistant gloves, failed to instruct him to wear
gloves and provided — and failed to provide him with training on how to
perform these duties wearing gloves. The employer counter argued —
counter argued saying that the cut-resistant gloves were provided and it
was the injured worker that was at fault, essentially a contributory
negligence argument, for not wearing them. The evidence — the court
proved that the cut-resistant gloves were available at the time of the
worker's injury and if the worker had been wearing the glove it would
have avoided the injury. However, further evidence established that the
employer did not direct or insist that workers employed in the same area
as the injured worker, actually wear cut-resistant gloves. Rather, they
informed these workers that they didnt need to wear them while
performing their duties, although it was compulsory for workersin other
areas within the business to use them. The employer couldn't establish it
had enforced the use of gloves. The evidence, was that they did not
enforce the slaughterman wear cut-resistant gloves as they were resistant
to change, they were not averse to taking industrial action and the
employer was reluctant to carry out any action which might provoke
industrial conflict and wanted to be seen as a considerate employer. The
court found that the employer failed to provide a safe system of work
and although the worker was supplied with cut-resistant gloves, he was
not actually instructed or forced to wear them. So there was no
contributory negligence found.

40 CONCLUSION

Employers are required to assess the workplace to determine if hazards
that require the use of head, eye, face, hand, or foot protection are
present or are likely to be present. If hazards or the likelihood of hazards
are found, employers must select, and have affected employees use,
properly fitted PPE suitable for protection from these hazards. Before
doing work requiring the use of PPE, employees must be trained to
know when PPE is necessary, what type is necessary, how it is to be
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worn, and what its limitations are, as well as its proper care,
maintenance, useful life, and disposal.

5.0

SUMMARY

In this unit, you have learnt that:

Vi.

6.0

PPE is equipment worn to minimise exposure to a variety of
hazards. They are intended to be worn or held by a person at
work which protects them against one or more risks to their
health and safety.

PPE must always be regarded as a ‘last resort’ to protect against
risks to safety and health. Engineering controls and safe systems
of work must always be considered first.

To be able to choose the right type of PPE, the hazards involved
in the task or work environment must be considered carefully.
PPE must also meet the needs of the individual.

Where PPE is provided, employees must be provided with
adequate information, instruction and/or training on its use. The
extent of information, instruction and/or training will vary with
the complexity and performance of the kit.

There are several PPE that offers protection to the delicate and
vital body’s organs such as the head, eyes and face, ear, body,
torso, hand and arm etc. These include items as gloves, foot and
eye protection, protective hearing devices (earplugs, muffs) hard
hats, respirators and full body suits.

Lastly, the provision, maintenance, storage and replacement of
PPE are the responsibility of the employer.

TUTOR-MARKED ASSIGNMENT

Discuss in detail the term “PPE” and why it must be considered
as a ‘last resort’ in occupation health and safety.

Explain lucidly the various factors to be considered when
assessing the suitability of PPE

Write a short and concise note on the responsibilities of
“employers” and “employees” as regarding PPE.

Discussin detail the use of PPE in followings:

Ear protection

Eyes and face protection

Head protection

Nose protection

Hand and arms protection

Body protection

Tonsi| protection.

VVVVVYVYYY
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1.0 INTRODUCTION

In the last module we learnt about the concept and importance of
workplace safety. Specifically, you learnt the importance of personal
protective equipment (PPEs) in the protection of workers from
environmental and occupational hazards. How the proper and prompt
use of PPEs can safeguard and ensure the wellbeing of the workers. In
this unit, you will learn about the definition, concept and sources of
hazards in an occupational setting.
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2.0 OBJECTIVES
At the end of this unit, you will be ableto:

explain the definition and concept of hazard
classify hazards based on their sources
discuss the status and marking of a hazard.

3.0 MAIN CONTENT

3.1 Definition and Concept of Hazards

A hazard is an agent which has the potentia to cause harm to a
vulnerable target. The terms "hazard® and "risk" are often used
interchangeably. However, in terms of risk assessment, these are two
very distinct terms. A hazard is any agent that can cause harm or
damage to humans, property, or the environment. Risk is defined as the
probability that exposure to a hazard will lead to a negative
consequence, or more simply, a hazard poses no risk if there is no
exposure to that hazard. Hazards can be dormant or potential, with only
atheoretical probability of harm. An event that is caused by interaction
with a hazard is called anincident. The likely severity of the
undesirable consequences of an incident associated with a hazard,
combined with the probability of this occurring, congtitute the
associated risk. If there is no possibility of a hazard contributing towards
an incident, there is no risk.

Kates (1978) defines environmental hazard as "the threat potential posed
to man or nature by events originating in, or transmitted by, the natural
or built environment". This definition includes a broader range of
hazards ranging from long term environmental deterioration such as
acidification of soils and build-up of atmospheric carbon dioxide to
communal and involuntary social hazards such as crime and terrorism to
voluntary and personal hazards such asdrug abuse and mountain
climbing. Environmental hazards usually have defined or common
characteristics including their tendency to be rapid onset events meaning
they occur with a short warning time, they have a clear source of origin
which is easily identified, impact will be swift and losses suffered
quickly during or shortly after on-set of the event, risk of exposure is
usually involuntary due to location or proximity of people to the hazard
and the "disaster occurs with an intensity and scale that justifies an
emergency response”

Hazards may be grouped according to their characteristics. These factors
are related to geophysical events which are not process specific:
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Areal extent of damage zone
Intensity of impact at a point
Duration of impact at a point
Rate of onset of the event
5. Predictability of the event

In defining hazard Keith Smith argues that what may be defined as
hazard is only a hazard if there is the presence of humans to make it a
hazard and that it is otherwise merely an event of interest. In this sense
the environmental conditions we may consider hostile or hazardous can
be seen as neutral in that it is our perception, human location and actions
which identify resources and hazards within the range of natural events.
In this regard human sensitivity to environmental hazards is a
combination of both physical exposure (natural and/or technological
events at a location related to their statistical variability) and human
vulnerability (in regard to social and economic tolerance of the same
location).

~owbdpE

3.2 Classification of Hazards

Hazards can be classified as different types in several ways. One of
these ways is by specifying the origin of the hazard. One key concept in
identifying a hazard is the presence of stored energy that, when released,
can cause damage. Stored energy can occur in many forms: chemical,
mechanical, thermal, radioactive, electrical, etc. Another class of hazard
does not involve release of stored energy; rather it involves the presence
of hazardous situations. Examples include confined or limited egress
spaces, oxygen-depleted atmospheres, awkward positions, repetitive
motions, low-hanging or protruding objects, etc.

Hazards may aso be classified asnatural, anthropogenic,
or technological. They may also be classified as health or safety hazards
and by the populations that may be affected, and the severity of the
associated risk. In most cases a hazard may affect a range of targets, and
have little or no effect on others. Identification of hazards assumes that
the potential targets are defined.

3.3 Origin/Sourcesof Hazards

3.3.1 Natural Hazards

Natural hazards may be defined as "extreme events that originate in the
biosphere, hydrosphere, lithosphere or atmosphere "or" a potential threat
to humans and their welfare® which include earthquake, landslide,
hurricane and tsunamis.
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Smith states that natural hazards are best seen in an ecological
framework in order to distinguish between natural events and natural
hazards. He says "natural hazards, therefore, result from the conflict of
geophysical processes with people and they lie at the interface what has
been called the natural events system and the human interface system."
He says that "this interpretation of natural hazards gives humans a
central role. Firstly, through location, because it is only when people and
their possessions get in the way of natural processes that hazard exists.”

A natural hazard can be considered as a geophysical event which when
it occurs in extremes and a human factor is involved that may present a
risk. In this context we can see that there may be an acceptable variation
of magnitude which can vary from the estimated norma or average
range with upper and lower limits or thresholds. In these extremes the
natural occurrence may become an event that presents risk to the
environment or people. Smith says "most social and economic activities
are geared to some expectation of the 'average’ conditions. As long as
the variation of the environmental element remains fairly close to this
expected performance, insignificant damage occurs and the element will
be perceived as beneficial. However, when the variability exceeds some
threshold beyond the normal band of tolerance, the same variable starts
to impose a stress on society and become a hazard." Thus above average
wind speeds resulting in a tropical depression or hurricane according to
intensity measures on the Saffir—-Simpson scale will provide an extreme
natural event which may be considered a hazard.

Natura hazards such as earthquakes, floods, volcanoes
and tsunami have threatened people, society, the natural environment,
and thebuilt environment, particularly more vulnerable people,
throughout history, and in some cases, on a day-to-day basis. According
to the Red Cross, each year 130,000 people are killed, 90,000 are injured
and 140 million are affected by unique events known as natural
disasters. Recent policy-oriented work into hazard management began
with the work of Gilbert White, the first person to study engineering
schemes as a means of mitigating flooding in the US. From 1935 to
1967, White and his colleagues led the research into flood defences, and
further collaboration on investigation was undertaken at the University
of Chicago.

In December 1989, after several years of preparation, the United Nations
General Assembly adopted resolution 44/236 proclaiming the 1990s as
the International Decade for Natural Disaster Reduction. The objective
of that decade was stated in the annex of Resolution 44/236 as follows:
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"...to reduce through concerted international action, especially in
developing countries, the loss of life, property damage, and socia
and economic disruption caused by natural disasters, such as
earthquakes, wind-storms, tsunamis, floods, landslides, volcanic
eruptions, wildfire, grasshopper and locust
infestations, drought and desertification and other calamities of natural
origin."

Methods to reduce risk from natural hazards include construction of
high-risk facilities away from areas with high risk, engineering
redundancy, emergency reserve funds, purchasing relevant insurance,
and the development of operational recovery plans.

3.3.2 Anthropogenic Hazards

These are hazards due to human behaviour and activities. The social,
natural and built environment are not only at risk from geophysica
hazards, but aso from technologica hazards including
industrial explosions, release of chemical hazards and major accident
hazards (MAHs). Technological and man-made hazards include
explosions, release of toxic materials, episodes of severe contamination,
structural  collapses, and transportation, construction and
manufacturing accidents, etc.

3.4 Statusof aHazard

Hazards are sometimes classified into three modes or statuses:

Dor mant—The situation environment is currently affected. For
instance, a hillssde may be unstable, with the potential for
alanddlide, but there is nothing below or on the hillside that
could be affected.

Armed—People, property, or environment is in potential harm's
way.

Active—A harmful incident involving the hazard has actually
occurred. Often thisis referred to not as an "active hazard" but as
an accident, emergency, incident, or disaster.

3.5 Marking of Hazards

Hazard symbols or warning symbols are easily
recognisable symbols designed to warn about hazardous materials,
locations, or objects, The use of hazard symbols is often regulated by
law and directed by standards organisations. Hazard symbols may
appear with different colors, backgrounds, borders and supplemental
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information in order to specify the type of hazard and the level of threat
(for example, toxicity classes). Warning symbols are used in many
places in lieu of or addition to written warnings as they are quickly
recognised (faster than reading a written warning) and more universally
understood, as the same symbol can be recognised as having the same
meaning to speakers of different languages.

Figure 1. Skull and crossbones, a common symbol for poison and other
sources of lethal danger (GHS hazard pictograms)

3.6 Case Study of Hazard I dentification/Sour ce

District Judge sets bigger fine for tripping hazards than for food hygiene
offences saying that “The safety of employees is imperative.” & the
conditions were “An accident waiting to happen.” An Environmental
Health Officer from South Derbyshire District Council has prosecuted a
restaurant proprietor after tripping hazards were found during a routine
visit and again on enforcement re-visit. A very congested storeroom,
which is unsuitable for purpose electrical cable laying across astep. An
initial inspection by a local authority resulted in the service of
Improvement Notice for tripping hazards in a restaurant storage area.
The notice was subsequently complied with and the proprietor was
given advice at that time about ensuring that the premises were kept free
from such hazards. A subsequent visit undertaken by the EHO again
revealed tripping hazards. Although no tripping accidents had occurred,
the prosecution was taken after the previous advice was apparently
ignored.

An electrical cable was seen trailing across a step. A storeroom, which

had to be regularly accessed by staff to obtain items such as toilet paper
and the highchair provided for customer use, was almost completely
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obstructed and virtually inaccessible because of the clutter of things
being haphazardly stored there. A prosecution for the tripping hazards
was taken aongside various food hygiene offences. The proprietor
pleaded guilty to not keeping floors free from articles which may cause
a person to trip, contrary to Regulation 12(3) of the Workplace (Health,
Safety and Welfare) Regulations 1992.

The case was heard by a District Judge who said that ‘the safety of
employees is imperative’. He said the tripping hazards, particularly the
trailing cable, were “an accident waiting to happen’. The proprietor was
fined £1000 for this offence, compared to fines of £500 for non-
compliance with Food Safety Improvement Notices and £250 for the
food hygiene offences, showing the significance that the Judge gave to
the tripping hazard. Full costs were also awarded to South Derbyshire
District Council.

The problems in the storeroom were sorted out and the trailing cable
was re-routed after the visit. The local authority’s decision to take the
prosecution was influenced by the impact that it would have on other
duty holders through raising awareness of simple tripping hazards such
as electrical cables and the importance of avoiding them.

40 CONCLUSION

A hazard is an agent that can cause harm or damage to humans,
property, or the environment. Risk is the probability that exposure to a
hazard will lead to a negative consequence, or more simply, a hazard
poses no risk if there is no exposure to that hazard. A hazard may occur
from natural events or anthropogenic sources. Identification of hazards
assumes that the potential targets are defined, and is the first step in
performing arisk assessment.

5.0 SUMMARY

In this unit, you have been acquainted with the definition and concept of
hazards. Y ou learnt that a hazard is an agent which has the potential to
cause harm to a vulnerable target be it person, thing or place. Hazards
can be classified in several ways viz: based on energy source
(biological, chemical, mechanical, radioactive, physical, psychosocial,
etc.); based on origin (natural and anthropogenic); and based on effect
(health, safety, economic and environmental). The status of a hazard
may be dormant, armed or active. The threats posed by a hazard are:

1. Hazards to people — death, injury, disease and stress
2. Hazards to goods — property damage and economic loss
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3. Hazards to environment —|oss of floraand fauna, pollution and
loss of amenity!

To safe guard people in the environment or workers in occupational
setting warning symbols are often put in designated places to warn about
hazardous materials, locations, or objects. The use of hazard symbols is
often regulated by law and directed by standards organisations. In the
next unit, we shall discuss concisely on the various types of hazards
found in occupational setting.

6.0 TUTOR-MARKED ASSIGNMENT

1. Write a short and concise note on the following terminol ogies:
Hazard

Risk

Vulnerability

Disaster

Incident

Natural environment

YV V V V V V V

Built environment

2. Write an essay to illustrate a global disaster arising from:

> natural hazard
> anthropogenic hazard.
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1.0 INTRODUCTION

Most workers are faced with a combination of these hazards at work.
For example, it is not difficult to imagine a workplace where you are
exposed to chemicals, unguarded and noisy machines, hot temperatures,
dlippery floors, etc. all at the same time. To be effective in recognising
and evaluating on-the-job hazards and recommending controls,
industrial hygienists must be familiar with the hazards' characteristics.
Potential hazards can include air contaminants, and chemical, biological,
physical, and ergonomic hazards. In this unit, you will be exposed to the
ranges of hazards that exist in workplaces that workers are daily exposed
to.

2.0 OBJECTIVES
At the end of this unit, you will be ableto:
recognised the various ranges of hazards that workers are

exposed to in the workplace.
discussed the potential health hazards in occupational exposure.
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3.0 MAINCONTENT

3.1 Rangesof Hazards

There are an unlimited number of hazards that can be found in almost
any workplace. There are obvious unsafe working conditions, such as
unguarded machinery, dlippery floors or inadequate fire precautions, but
there are also a number of categories of insidious hazards (that is, those
hazards that are dangerous but which may not be obvious) including:

> chemical hazards, arising from liquids, solids, dusts, fumes,
vapours and gases;

physical hazards, such as noise, vibration, unsatisfactory lighting,
radiation and extreme temperatures,

biological hazards, such as bacteria, viruses, infectious waste and
infestations;

psychological hazards resulting from stress and strain;

hazards associated with the non-application of ergonomic
principles, for example badly designed machinery, mechanical
devices and tools used by workers, improper seating and
workstation design, or poorly designed work practices.

vV ¥V V¥V

3.2 Potential Health Hazar ds

3.2.1 Air Contaminants

These are commonly classified as either particulate or gas and vapor
contaminants. Themost common particulate contaminants include dusts,
fumes, mists, aerosols, and fibers.

Dusts are solid particles generated by handling, crushing, grinding,
colliding, exploding, and heating organic or inorganic materials such as
rock, ore, metal, coal, wood, and grain.

Fumes are formed when material from a volatilised solid condenses in
cool air. In most cases, the solid particles resulting from the
condensation react with air to form an oxide.

The term mist is applied to liquid suspended in the atmosphere. Mists
are generated by liquids condensing from a vapor back to aliquid or by
aliquid being dispersed by splashing or atomizing. Aerosols are also a
form of a mist characterised by highly respirable, minute liquid
particles.

Fibers are solid particles whose length is several times greater than their
diameter, such as asbestos.
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Gases are formless fluids that expand to occupy the space or enclosure
in which they are confined. They are atomic, diatomic, or molecular in
nature as opposed to droplets or particles which are made up of millions
of atoms or molecules. Through evaporation, liquids change into vapors
and mix with the surrounding atmosphere. Vapors are the volatile form
of substances that are normaly in a solid or liquid state at room
temperature and pressure. Vapors are gases in that true vapors are
atomic or molecular in nature.

3.2.2 Chemical Hazards

Harmful chemical compounds in the form of solids, liquids, gases,
mists, dusts, fumes, and vapors exert toxic effects by inhalation
(breathing), absorption (through direct contact with the skin), or
ingestion (eating or drinking). Airborne chemical hazards exist as
concentrations of mists, vapors, gases, fumes, or solids. Some are toxic
through inhalation and some of them irritate the skin on contact; some
can be toxic by absorption through the skin or through ingestion, and
some are corrosive to living tissue.

The degree of worker risk from exposure to any given substance
depends on the nature and potency of the toxic effects and the
magnitude and duration of exposure. Information on the risk to workers
from chemica hazards can be obtained from the Material Safety Data
Sheet (MSDS) that OSHA's Hazard Communication Standard requires
be supplied by the manufacturer or importer to the purchaser of all
hazardous materials. The MSDS is a summary of the important health,
safety, and toxicological information on the chemical or the mixture's
ingredients. Other provisions of the Hazard Communication Standard
require that all containers of hazardous substances in the workplace have
appropriate warning and identification labels.

3.2.3 Biological Hazards

These include bacteria, viruses, fungi, and other living organisms that
can cause acute and chronic infections by entering the body either
directly or through breaks in the skin. Occupations that deal with plants
or animals or their products or with food and food processing may
expose workers to biological hazards. Laboratory and medical personnel
also can be exposed to biological hazards. Any occupations that result in
contact with bodily fluids pose a risk to workers from biological
hazards.
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In occupations where animals are involved, biological hazards are dealt
with by preventing and controlling diseases in the animal population as
well as properly caring for and handling infected animals. Also,
effective persona hygiene, particularly proper attention to minor cuts
and scratches especially on the hands and forearms, helps keep worker
risks to a minimum. In occupations where there is potential exposure to
biologica hazards, workers should practice proper personal hygiene,
particularly hand washing. Hospitals should provide proper ventilation,
proper personal protective equipment such as gloves and respirators,
adequate infectious waste disposal systems, and appropriate controls
including isolation in instances of particularly contagious diseases such
astuberculosis.

3.2.4 Physical Hazards

These include excessive levels of ionizing and non-ionizing
electromagnetic radiation, noise, vibration, illumination, and
temperature. In occupations where there is exposure to ionizing
radiation, time, distance, and shielding are important tools in ensuring
worker safety. Danger from radiation increases with the amount of time
one is exposed to it; hence, the shorter the time of exposure the smaller
the radiation danger.

Distance aso is a valuable tool in controlling exposure to both ionizing
and non-ionizing radiation. Radiation levels from some sources can be
estimated by comparing the squares of the distances between the worker
and the source. For example, at a reference point of 10 feet from a
source, the radiation is 1/100 of the intensity at 1 foot from the source.

Shielding also is a way to protect against radiation. The greater the
protective mass between a radioactive source and the worker, the lower
the radiation exposure. In some instances, however, limiting exposure to
or increasing distance from certain forms of non-ionizing radiation, such
as lasers, is not effective. For example, an exposure to laser radiation
that is faster than the blinking of an eye can be hazardous and would
require workers to be miles from the laser source before being
adequately protected. Shielding workers from this source can be an
effective control method.

Noise, another significant physical hazard, can be controlled by various
measures. Noise can be reduced by installing equipment and systems
that have been engineered, designed, and built to operate quietly; by
enclosing or shielding noisy equipment; by making certain that
equipment is in good repair and properly maintained with all worn or
unbalanced parts replaced; by mounting noisy equipment on special
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mounts to reduce vibration; and by installing silencers, mufflers, or
baffles. Substituting quiet work methods for noisy ones is another
significant way to reduce noise-for example, welding parts rather than
riveting them. Also, treating floors, ceilings, and walls with acoustical
material can reduce reflected or reverberant noise. In addition, erecting
sound barriers at adjacent work stations around noisy operations will
reduce worker exposure to noise generated at adjacent work stations. It
Is aso possible to reduce noise exposure by increasing the distance
between the source and the receiver, by isolating workers in acoustical
booths, limiting workers exposure time to noise, and by providing
hearing protection. OSHA requires that workers in noisy surroundings
be periodically tested as a precaution against hearing loss. Another
physical hazard, radiant heat exposure in factories such as steel mills,
can be controlled by instaling reflective shields and by providing
protective clothing.

3.2.5 Ergonomic Hazards

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

Ergonomic hazards are avoided primarily by the effective design of a
job or jobsite and by better designed tools or equipment that meet
workers' needs in terms of physical environment and job tasks. Through
thorough worksite analyses, employers can set up procedures to correct
or control ergonomic hazards by using the appropriate engineering
controls (e.g., designing or redesigning work stations, lighting, tools,
and equipment); teaching correct work practices (e.g., proper lifting
methods); employing proper administrative controls (e.g., shifting
workers among severa different tasks, reducing production demand, and
increasing rest breaks); and, if necessary, providing and mandating
personal protective equipment. Evaluating working conditions from an
ergonomics standpoint involves looking at the total physiological and
psychological demands of the job on the worker.
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40 CONCLUSION

Workers do not create hazards — in many cases the hazards are built
into the workplace. The trade union position on occupational health and
safety is to ensure that work is made safer by modifying the workplace
and any unsafe work processes. This means that the solution is to
remove the hazards, not to try to get workers to adapt to unsafe
conditions. Requiring workers to wear protective clothing which may
not be suited or designed for the climate of your region is an example of
forcing workers to adapt themselves to unsafe conditions, which is also
shifting the responsibility from management to the worker.

It is important for unions to maintain this position because many
employers blame workers when there is an accident, claiming that the
workers were careless. This attitude implies that work can be made safer
If workers change their behaviour or if employers only hire workers who
never make mistakes. Everyone makes mistakes — it is human nature,
but workers should not pay for mistakes with their lives. Accidents do
not stop ssimply by making workers more safety conscious. Safety
awareness may help but it does not remove unsafe work processes or
conditions.

50 SUMMARY
In this unit, you have learnt that:

I There is an unlimited number of hazards that can be found in
amost every workplace. These include both obvious unsafe
working conditions and insidious, less obvious hazards.

ii. Hazards in the workplace can be found in a variety of forms,
including chemical, physical, biological, psychological, non-
application of ergonomic principles, etc.

lii.  Hazards often are built into the workplace. Therefore, trade
unions must ensure that hazards are removed, rather than trying
to get workers to adapt to unsafe conditions.

iv.  The most effective accident and disease prevention begins when
work processes are till in the design stage, when safe conditions
can be built into the work process.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Describe extensively the health effects of exposure of workers to
the following occupational hazards:
> Noise from a heavy machine

Dust

Sulphuric acid mist

Allergens

Lifting of heavy loads

YV V V VYV V

Mycotoxins
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1.0 INTRODUCTION

Occupational health problems arise largely from hazardous factors in the
working environment. Since most hazardous conditions at work are in
principle preventable, efforts should be concentrated on primary
prevention at the workplace, as this offers the most cost-effective
strategy for their elimination and control. The planning and design of
workplaces should be aimed at establishing working environments that
are conducive to physical, psychological and social well-being. This
means taking all reasonable precautions to avoid occupational diseases
and injuries. In this unit, you will be exposed to the various control
measures against workplace hazards.

2.0 OBJECTIVES
At the end of this unit, you will be able to:

mention the various ways of controlling occupationa hazard
explained the importance of each of the control measures.
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3.0 MAINCONTENT

3.1 Recognising and Controlling Hazards

Industrial hygienists recognise that engineering, work practice, and
administrative controls are the primary means of reducing employee
exposure to occupational hazards. Below are some of the control
measures against exposure to physical, chemical and biological hazards:

3.1.1 Engineering control and housekeeping

Engineering control involves controlling the hazard at the source. The
competent authority should ensure that exposure to hazardous
substances (such as asbestos, for instance), is prevented or controlled by
prescribing engineering controls and work practices which afford
maximum protection to workers. One type of engineering control
involves built-in protection as part of the work process concerned. These
engineering controls should be built in during the design phase; they
may be implemented later, but this tends to be more costly. Engineering
controls may be more expensive to implement than methods which
depend on continual vigilance or intervention by the worker, but they
are safer. Examples include erecting guards around machines to prevent
accidents or encasing a noise source with a muffler.

Another form of engineering control is the mechanisation process. This
involves the use of a machine to do dangerous work rather than
exposing a worker to the hazard. An example is the use of an automatic
parts dipper on a vapour degreaser rather than having dipped parts into
the tank by hand. Where the elimination of hazardous substances is not
practicable in existing plants and processes, employers or managers
should apply technical measures to control the hazard or risk by
changing the process, so that the job is done in a completely different
and safer way, or by enclosing the process completely to keep the hazard
from reaching the worker. If the problems still cannot be solved by these
methods, then methods such as local exhaust ventilation could be used
to control the hazard.

These and other appropriate measures should be taken so that the
exposure level is reduced to a level which, in the light of current
knowledge, is not expected to damage the health of workers, even if
they should go on being exposed at the same level for the duration of
their working lives. Good work practices and working methods can
ensure that hazardous materials are contained before they become a
problem. Where complete containment has not been achieved, strict
housekeeping and personal hygiene are absolutely essential to ensure
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workplace and personal safety. In the presence of toxic chemicals, for
instance, strict persona hygiene must always be observed so as to
prevent local irritations or the absorption of such chemicals through the
skin. Where hazardous substances such as lead dust in a storage battery
plant or asbestos dust in brake shoe manufacture are involved,
inadequate housekeeping can result in toxic materials circulating in the
air. There are severa ways of maintaining good housekeeping; for
example:

. vacuuming is the best way of cleaning up dust, as dry sweeping
often makes the problem worse by pushing dust particles back
into the air; and

. regular and thorough maintenance of machines and equipment
will reduce dust and fumes.

3.1.2 Substitution

Where necessary for the protection of workers, the competent authority
should require the replacement of hazardous substances by substitute
materials, in so far as this is possible. For example, in the case of
asbestos or products containing asbestos, national laws or regulations
must provide for its replacement, if technically practicable, by other
materials and products, or for the use of alternative technology,
scientifically evaluated by the competent authority as harmless or less
harmful. The use of asbestos, or of certain types of asbestos, or of
products containing asbestos, may be totally or partially prohibited in
certain work processes. It is, however, necessary to ensure that the
substitute isreally safer.

3.1.3 Work practices and organisational methods

Where the evauation of the working environment shows that
elimination of risk and total enclosure of machinery are both
impracticable, employers should reduce exposure to hazard as much as
possible, through administrative or organisational measures, so as to:

. reduce the source of the hazard, so that risks are confined to
certain areas where engineering control measures can be applied
effectively;

. adopt adequate work practices and working-time arrangements so
that workers’ exposure to hazardsis effectively controlled; and

. minimise the magnitude of exposure, the number of workers

exposed and the duration of exposure, e.g. carry out noisy
operations at night or during the weekend, when fewer workers
are exposed.
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3.1.4 Personal protective equipment

When none of the above approaches is feasible, or when the degree of
safety achieved by them is considered inadequate, the only solution isto
provide exposed persons with suitable personal protective equipment
and protective clothing. This is the final line of defence and should be
used only as a last resort, since it entails reliance on active cooperation
and compliance by the workers. Moreover, such equipment may be
heavy, cumbersome and uncomfortable, and may restrict movement.

Employers should consult workers or their representatives on suitable
personal protective equipment and clothing, having regard to the type of
work and the type and level of risks. Furthermore, when hazards cannot
be otherwise prevented or controlled, employers should provide and
maintain such equipment and clothing as are reasonably necessary,
without cost to the workers. The employer should provide the workers
with the appropriate means to enable them to use the individual
protective equipment. Indeed, the employer has a duty to ensure its
proper use. Protective equipment and clothing should comply with the
standards set by the competent authority and take ergonomic principles
into account. Workers have the obligation to make proper use of and
take good care of the personal protective equipment and protective
clothing provided for their use.

3.1.5 Technological change

Technological progress can play an important role in improving working
conditions and job content, but it can also introduce new hazards. Great
care should therefore be taken in both the choice and the international
transfer of technology in order to avoid potential hazards and ensure that
the technology is adapted to local conditions. Management should
consult with workers’ representatives whenever new technology is
introduced.

The hazards associated with technologies (equipment, substances and
processes) used at the work site must be identified and effective
measures taken to eliminate or control them. This means that safety
factors should be built in, and that working conditions, organisation and
methods should be adapted to the characteristics and capacities of
workers.

The introduction of new technology should be accompanied by adequate
information and training. Furthermore, potentially dangerous machinery,
equipment or substances should not be exported without adequate
safeguards being put in place, including information on safe use in the
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language of the importing country. It is the duty of the governments of
importing countries to review national legislation to make sure that it
includes provisions to stop the import of technology detrimental to
occupational safety and health or working conditions.

3.1.6 Administrative controls

These include controlling employees exposure by scheduling
production and tasks, or both, in ways that minimise exposure levels.
For example, the employer might schedule operations with the highest
exposure potential during periods when the fewest employees are
present.

3.1.7 Protection of the general environment

The importance of protecting workers, the general public and the
environment from materials containing hazardous substances cannot be
overemphasised. To this end, the competent authority should ensure that
criteria consistent with national or international regulations regarding
disposal of hazardous waste are established. Procedures to be followed
in the disposal and treatment of hazardous waste products should also be
established, with a view to ensuring the safety of workers, and the
protection of the general public and the environment. Employers must
therefore dispose of waste containing hazardous materials, such as
asbestos, in a manner that does not pose a health risk to the workers
concerned, including those handling the waste material, or to the general
population. Furthermore, it is up to the competent authority and
employers to take measures to prevent pollution of the general
environment by dust or other pollutants released from the work site.

3.2 Case Study of Hazard Control —A Scenarioin a Catering
Industry

The problem

A femae employee working in a