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Introduction

NSS 306: Environmental Healthis a two-credit course for nursing
students and related disciplines

The course is broken into four modules and 13 studys. It will
introduce the students to concepts of health, enumient and variables
of environmental health. Specifically, it will imiluce students to
concepts of relationship between environment amdtiheenvironmental
health hazards, environmental health hazards: rotitdansmission,
health and air pollution, water pollution and rdigia. Finally, it will
focus on certain environmental management techsigeech as
environmental health education, hazardous wastposi#, pollution
prevention and environmental management in Niggrablems and
prospects

At the end of this course, it is expected that etusl should be able to
understand, explain and be adequately equippeedb with issues of
environmental health, and also be able to applynthe everyday
experiences.

The course guide, therefore, tells you briefly witat course: NSS 306:
Environmental Health, is all about, the types ofirse materials to be
used, what you are expected to know in each und, l'ow to work
through the course material. It suggests the gegerdelines and also
emphasizes the need for self assessment and tatdedrassignment.
There are also tutorial classes that are linketthigocourse and students
are advised to attend.

What You will Learn in this Course

The overall aim of this course, NSS 306: Environtakhealth is to
introduce students to the variables associated emhironment and
health. During this course, you will learn abouhoepts and forms of
environmental health as well as its management.

Course Aims

This course aims to give students an in-dept utaledsg of
environmental health. It is hoped that the know&edgould equip
students with the conceptual issues of environnéetalth.
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Course Objectives

Note that each unit has specific objectives. Sttgdlehould read them
carefully before going through the unit. You maynivéo refer to them
during your study of the unit to check on your pess. You should
always look at the unit objectives after completangnit. In this way,
you can be sure that you have done what is reqoirgdu by the unit.

However, below are overall objectives of this ceur®n successful
completion of this course, you should be able to:

. define environment;

. define health and diseases;

. define environmental health;

. ascertain the relationship between health and emwient;

. identify environmental health hazards and routesasfsmission;
. describe air and water pollution;

. describe radiation and its health implications;

. discuss environmental health education;

. describe hazardous waste disposal methods;

. discuss methods of pollution prevention; and

. discuss the problems and prospects of environmental

management in Nigeria.
Working through this Course

To complete this course, you are required to reaa wnits, the

recommended textbooks, and other relevant materigsch unit

contains some self-assessment exercises and taredassignments,
and at some point in this course, you are requioedubmit the tutor
marked assignments. There is also a final exanoimati the end of this
course. Stated below are the components of thissecand what you
have to do.

Course Materials
The major components of the course are:

Course Guide

Study Units

Text Books
Assignment File
Presentation Schedule

arwpdE
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Study Units

ENVIRONMENTAL HEALTH AND DISEASE

There are 13 study units and four modules in thigge. They are:

Module 1 Environment and Health: An Introduction

Unit 1 Defining Environment

Unit 2 Defining Health and Diseases

Unit 3 Conceptualizing Environmental Health

Module 2  Relationship between Environment and Healt,
Environmental Health Hazards and Routes of
Exposure

Unit 1 Relationship between Environment and Health

Unit 2 Environmental Health Hazards

Unit 3 Environmental Health Hazards: Route of Brarssion

Module 3  Environmental Health — Air, Water and Radiation

Unit 1 Environment: Health and Air Pollution

Unit 2 Environment: Health and Water Pollution

Unit 3 Environment: Health and Radiation Pollution

Module 4  Environmental Health Education, Waste Dispsal,
Problems and Prospects of Environmental
Management in Nigeria

Unit 1 Environmental Health Education

Unit 2 Hazardous Waste Disposal

Unit 3 Pollution Prevention in Industries

Unit 4 Environmental Management in Nigeria: Probterand

Prospects

Each wunit contains self-assessment exercise andr tatarked
assignments, which students are required to attelinist believed that
these exercises will assist you to achieve theniegrobjectives of the
units.

Textbooks and References
These texts will be of immense benefit to this seur
Anijah-Obi, F. (2000). Environmental Management in Nigeria:

Problems and Prospectk H. I. Ajaegbu, B. J. Matthew-Daniel
and O. E. Uya (Eds). Nigeria: A people United, a Future
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Assured Vol 1(A Compendiuntederal Ministry of Information:
Gubabo Pub. Co.

Anijah-Obi (1996). Environmental Crisis: An Ovemwieln P. Alozie
(ed), Technology, Science and Environment: A Current Qeer
of Nigeria Aba: Vitalis Press.

Olaniran, N. S., Akpan, E. A., Ikpeme, E. E. andbfia G. A. (1995).
Environment and Health. (Module elevelhagos: Macmillan
Nigeria Pub.

Uchegbu, S. N. (2002)Environmental Management and Protection
(second edition). Enugu: Spotlite Publishers.

Assignment File

The assignment file will be given to you in due is&u In this file, you
will find all the details of the work you must sultirto your tutor for
marking. The marks you obtain for these assignmeiltgount towards
the final mark for the course. Altogether, there 48 tutor marked
assignments for this course.

Presentation Schedule

The presentation schedule included in this coursdegprovides you
with important dates for completion of each tutoarked assignment.
You should therefore try to meet the deadlines.

Assessment

There are two aspects to the assessment of thisecokirst, there are
tutor marked assignments; and second, the writtammation. You are
thus expected to apply knowledge, comprehensioiornration and
problem solving gathered during the course. Theortutmarked
assignments must be submitted to your tutor fom&drassessment, in
accordance with the deadline given. The work suieahitvill count for
40 percent of your total course mark.

At the end of the course, you will need to sit #owritten examination.
This examination will account for 60 percent of ytatal score.

Tutor-Marked Assignment

There are 13 TMAs in this course. You need to stlathithe TMAs.
The best four will therefore be counted. When yauehcompleted each
assignment, send them to your tutor as soon asbpmssd make sure



NSS 306 ENVIRONMENTAL HEALTH AND DISEASE

that it gets to your tutor on or before the statieddline. If for any
reason you cannot complete your assignment on tiorgact your tutor
before the assignment is due, to discuss the pliysif an extension.
Extension will not be granted after the deadlingless on exceptional
cases.

Final Examinations and Grading

The final examination of NSS 306 will be of two hsuwluration and
have a value of 60 percent of the total course egrathe examination
will consist of questions which reflect the selsessment exercise and
tutor marked assignments that you have previousigoentered.
Furthermore, all areas of the course will be exawohirt is also better to
use the time between finishing the last unit antdingi for the
examination, to revise the entire course. You mighnd it useful to
review your TMAs and comment on them before thema@ration. The
final examination covers information from all paofsthe course.

Course Marking Scheme

The following table includes the course markingesob

Table 1 Course Marking Scheme

Assessment Marks

Assignment 1-13 13 assignments, 40% for the best 4
Total = 10% X 4 = 40%

Final Examination 60% of overall course marks

Total 100% of Course Marks

Course Overview

This table indicates the units, the number of waeksiired to complete
them and the assignments.
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Table 2: Course Organizer

Unit Title of Work Weeks | Assessment
Activity | (End of Unit)

Course Guide Week 1

Module 1

Unit 1 Defining Environment Week 1| Assignment 1

Unit 2 Defining  Health andWeek 2 | Assignment 2
Disease

Unit 3 Conceptualizing Week 3 | Assignment 3
Environmental Health

Module 2

Unit 1 Relationship betweenWeek 4 | Assignment 4
Environment and Health

Unit 2 Environmental HealthWeek 5 | Assignment 5
Hazards

Unit 3 Environmental HealthWeek 6 | Assignment 6
Hazards: Routes of
Transmission

Module 3

Unit 1 Environment: Health andWeek 7 | Assignment 7
Air Pollution

Unit 2 Environment: Health andWeek 8 | Assignment 8
Water Pollution

Unit 3 Environment: Health andWeek 9 | Assignment 9
Radiation Pollution

Module 4

Unit 1 Environmental HealthWeek 10| Assignment 10
Education

Unit 2 Hazardous Waste Disposal Week|11 Assignr&nt

Unit 3 Pollution Prevention inWeek 12| Assignment 12
Industries

Unit 4 Environmental Week 13| Assignment 13
Management in Nigeria:
Problems and Prospects

How to Get the Most Out of this Course

In distance learning, the study units replace thigarsity lecture. This
is one of the huge advantages of distance leammiode; you can read
and work through specially designed study mateaalgour own pace
and at a time and place that suits you. Think akiteading the teacher,

Vi
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the study guide tells you what to read, when taraad the relevant
texts to consult. You are provided exercises at@ppate points, just as
a lecturer might give you an in-class exercise.

Each of the study units follows a common formate Tinst item is an

introduction to the subject matter of the unit dwaav a particular unit is
integrated with the other units and the course wbae. Next to this is

a set of learning objectives. These learning objestare meant to guide
your studies. The moment a unit is finished, yousimgo back and
check whether you have achieved the objectivehidfis made a habit,
then you will significantly improve your chances pdssing the course.
The main body of the units also guides you throulé required

readings from other sources. This will usually ibex from a set book
or from other sources.

Self-assessment exercises are provided throughwutunit, to aid

personal studies and answers are provided at tlle oérthe unit.

Working through these self-tests will help you thiave the objectives
of the unit and also prepare you for tutor markedignments and
examinations. You should attempt each self-testoaisencounter them
in the units.

The following are practical strategies for working through this
course

1. Read the course guide thoroughly.

2. Organize a study schedule. Refer to the coursevigverfor more
details. Note the time you are expected to spendamh unit and
how the assignment relates to the units. Importhetails, e.g.
details of your tutorials and the date of the fitay of the semester
are available. You need to gather together allethefrmation in
one place such as a diary, a wall chart calendamnoorganizer.
Whatever method you choose, you should decide dnwarte in
your own dates for working on each unit.

3. Once you have created your own study schedule,veoyiing
you can to stick to it. The major reason that stisldail is that
they get behind with their course works. If you oo difficulties
with your schedule, please let your tutor know befib is too late
for help.

4. Turnto Unit 1 and read the introduction and obyes for the unit.
5. Assemble the study materials. Information abouttwia need for

a unit is given in the table of content at the hagig of each unit.

vii
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10.

11.

You will almost always need both the study unit yave working
on and one of the materials recommended for funbadings, on
your desk at the same time.

Work through the unit. The content of the unit litdeas been
arranged to provide a sequence for you to follow. ydu work
through the unit, you will be encouraged to reashfryour set
books.

Keep in mind that you will learn a lot by doing ajour
assignments carefully. They have been designeel you meet
the objectives of the course and will help you ghssexamination.

Review the objectives of each study unit to confihat you have
achieved them. If you are not certain about anthefobjectives,
review the study material and consult your tutor.

When you are confident that you have achieved tsurijectives,
you can start on the next unit. Proceed unit by thmough the
course and try to pace your study so that you esp kourself on
schedule.

When you have submitted an assignment to your fotamarking,

do not wait for its return before starting on thextnunit. Keep to
your schedule. When the assignment is returned, gaadcular

attention to your tutor's comments, both on theortutmarked

assignment form and also written on the assignraesiver sheet.
Consult your tutor as soon as possible if you rewequestions or
problems.

After completing the last unit, review the coursedaprepare
yourself for the final examination. Check that yleave achieved
the unit objectives (listed at the beginning of reamit) and the
course objectives (listed in this course guide).

Facilitators/Tutors and Tutorials

There are eight hours of tutorial provided in suppd this course. You
will be notified of the dates, time and locatiométher with the name
and phone number of your tutor as soon as you lleated a tutorial

group.

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywight encounter and
your tutor will provide assistance to you during tbourse. You must
mail your tutor marked assignment to your tutor Iwmdfore the due

viii
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date. At least two working days are required fas furpose. They will
be marked by your tutor and returned to you as ssqgoossible.

Do not hesitate to contact your tutor by telephaeail or discussion
board if you need help. The following might be aimtstances in which
you would find help necessary: contact your tutor i

* You do not understand any part of the study unitthe assigned
readings.

*  You have difficulty with the self test or exercise.

* You have questions or problems with an assignmeith your
tutor's comments on an assignment or with the gadf an
assignment.

You should try your best to attend the tutorialsisTis the only chance
to have face to face contact with your tutor andgestions which are
answered instantly. You can raise any problem emeoed in the
course of your study. To gain the maximum benebit the course
tutorials, prepare a question list before attendimegn. You will learn a
lot from participating in discussion actively. GOODCK!
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MODULE 1 ENVIRONMENT AND HEALTH: AN
INTRODUCTION

Unit 1 Defining Environment
Unit 2 Defining Health and Diseases
Unit 3 Conceptualizing Environmental Health

UNIT 1 DEFINING ENVIRONMENT
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definitions of Environment
3.2 Types of Environment
3.2.1 Natural Environment
3.2.2 Man-made Environment
3.2.3 Social Environment
3.3 Major Components of the Environment
3.4 Inter-relationship of Environmental Components
3.5  Why should we Care for our Environment?
3.6  Global Environmental Problems
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References /Further Readings

1.0 INTRODUCTION

Our environment affects our health. The quality esfvironment in
which a person lives, is thus, inextricably linkedh the quality of life
he or she enjoys especially his/her health andosembnomic status.
Therefore, if people are to enjoy good health,ghme requisite is that
they should live in a clean, safe and healthy emirent that is
conducive.

Man’s seemingly unlimited power to dominate his iemvment and
exploit the natural resources therein for selfigasons, needs and
desires has obscured his appreciation of the fatthte or she is but one
unit, a part of ‘a comprehensive system of dynaimier-dependencies
that is more than the sum of its parts’ (Benard¥®,3). Thus, human
activities may affect the environment while manyctéas in the
environment may also have negative or positive chma people’s
health and welfare.



NSS 306 ENVIRONMENTAL HEALTH AND DISEASE

In this unit, we will provide a working definitioaf the ‘environment’,
its components and inter-relationship of such emrental
components. We will also look at global environnagéngroblems and
the need to care for our environment. Happy redding

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. examine definitions of environment;

. identity and describe types of environment;

. identify major components of environment;

. ascertain the inter-relationship of environmentahponents;
. discuss the need to care for our environment; and

. describe global environmental problems.

3.0 MAIN CONTENT
3.1 Definitions of Environment

In everyday use, the word ‘environment’ commonlyamse the
'surroundings’. We generally observe that, evegamism lives amidst
various living and non living things. The term ‘@m@nment’, thus
encompasses many variables and parameters whidrnde¢ the
existence, survival and continuance of the organidinough the
simplest meaning of the term refers only to physaad biological
surroundings, its broader meaning has much widanatations and
includes social, cultural, economic, political antellectual activities of
man which affect the physical and biological comgras. One may
conveniently regard the environment as encompassingoasic facets
the biological and the socio-cultural.

Definition 1: The Longman's dictionary defines 'environment' Hse
physical and social conditions in which people lespecially as they
influence their feelings and development. It alsoludes the natural
conditions such as air, water, land and energyhithvorganisms live.

Definition 2: “Environment,” in this context, means things lnre thatural
environment like air, water and solil, and alsatladl physical, chemical,
biological and social features of our surroundings.

Definition 3: In other words: environment is the sum total df a
conditions and influences that affect the develamnoé all living things
including man. It includes the positive and negateffects of human
intervention and creation of assets or capital.
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Definition 4: A conventional definition of the term ‘environntens

‘immediate surroundings; all the conditions, ciratamces and
influences surrounding and affecting all organism a group of
organism’ (McKechnie, 1983).

Definition 5: All of which that is external to individual humdrost. It
can be divided into physical, biological, socialtetal, any or all of
which can influence health status in a population.

Definition 6: To an environmentalist, environment comprises |#mel,
water, air and other physical structures observabdeind an organism
or a group of organisms.

Definition 7: From an ecological viewpoint, environment is siyngn
ecosystem. An ecosystem is the basic functiondlinrthe ecology and
the term refers to any natural or artificial enuwineent where living
things (i.e., biotic components) are interactinghwnon-living things
(abiotic components). Thus, man as a unit withireeosystem interacts
with, and is dependent on other living things agdl \ae the physical,
chemical and socio-cultural factors in the ecosystsuffice to note that
an ecological definition of the environment is resay for a clearer and
better understanding of the relationship of envimnent to human health
(Olaniran, Akpan, Ikpeme and Udofia, 1995).

The following illustration is a good representatafrenvironment:

Environment = Natural Environment + Man-made Environment +
Social Environment

SELF-ASSESSMENT EXERCISE

Define environment.

3.2 Types of Environment

3.2.1 Natural Environment

The natural environment, commonly referred to syn@s the

environment, is a term that comprises all livingl aron-living things

thatoccurnaturally on earth or some part of it. This terrludles a few

key components:

1. Complete landscape units that function as natusetems
without massive human intervention, including allangs,

animals, rocks, etc. and natural phenomena thair @athin their
boundaries.
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2. Universal natural resources and phenomena that daes=k-cut
boundaries, such as air, water and climate.

3. Natural features which occur within areas heawvilfyjuenced by
man (such as wild birds in urban gardens), (Wikipe2i006).

3.2.2 Man-made Environment

The natural environment is contrasted with thetl®nlvironment, which

comprises the areas and components that are haalignced by man.

The man-made, or “built,” environment includes pbgbk structures

where people live and work such as homes, offiselspols, farms and
factories, as well as community systems such a$sraad transportation
systems, land use practices and waste managememsequences of
human alteration to the natural environment, swlaia pollution, are

also parts of the man-made environment.

3.2.3 Social Environment

The social environment encompasses lifestyle factike diet and
exercise, socioeconomic status, and other sodmflaknces that may
affect health. (Medline, 2006).

3.3 Major Components of Environment
Major components include:

Air

Water

Land

Energy

Living Organism

3.4 Inter-relationship of Environmental Components

All major components of the environment viz., AWater, Land,
Energy and Living beings including man are intdated and
inter-connected in one way or the other.

. Living beings are dependent upon their physicalrenment- the
land, water, air and energy for their existencethst same time
they also affect the physical components just a&s dhanged
physical conditions again have a direct impactiand beings.

. One of the fundamental aspects in ecology that shelp,
understand the inter-relationship between plantd animals,
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animals and animals, animals and human beings &r th
requirement of food. Green plants are the primaodgpcers of
food. They make simple carbohydrates during thecgs® of
photosynthesis with the help of carbon dioxide aader by the
utilization of energy received from the sun. Wheerlivore
animals eat plants, they get energy through thosl.félerbivores
are eaten by carnivores for their food and eneeguirement and
life activities. These inter-linkages account fdnav we callfood
chains An interconnected network of different food cleathat
occur among the inhabitants of a particular natbhadditat makes
a food-web The food-web is a delicate network of inter-
relationships between the species involved, reptege a
balanced and self-contained living system. Destiaatf any one
link in this food-web has an adverse impact ondtieer or the
entire system itself.

. Inter relationships in nature take many forms, f@amand
vegetation provide home for animals, insects amdsbpollinate
flowers, animals help the dispersal of seed of tglaparasites
infest plants or animals.

. There is also the nature's clean-up crew- the ctibaveagle, the
hyena and others who act as scavengers. The lzacteriin
decomposing the dead which play an important noleeturning
the organic and inorganic components of dead asianadl plants
back to nature, to be used and reused by subseduarg
organisms.

. Plants take nature's raw material of earth, watierand sunlight
and organize them into living substance. But withibwe help of
animals, plants would long ago have organized tlebras out of
existence, for they would have locked up in theretre world's
available supply of carbon and then died of staowat
Fortunately, the animals came along in time totleatplants and
thus release the carbon and thus, keep the cyrietibning. The
carbon not released in this way is still availaleis today in the
form of coal. (Cited from,
http://www.education.nic.in/cd50years/q/6J/AY /[tdoi

3.5 Why should we Care for our Environment?

In ancient times, most human settlements used @doey river banks.
People lived in rural areas, the economy was agraand the basic
needs of humans could be met directly from nattesburces. Most of
the human activities were in harmony with naturel and not affect
natural environment adversely. With the passagéinoé, the human
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knowledge increased and man started making effortieading a more
comfortable life. The area of human activity expaohchnd trade and
commerce also occupied a prominent place in hunmaleas/ors. This
resulted in the formation of towns. Further on, doening of thinkers
and philosophers in different parts of the worldmged human thinking
from superstitious beliefs to a scientific and aa#l outlook.

Enhancement in scientific knowledge resulted in hibetogical

advancements and hence industrial growth. Vast ropptes at

industrial places have accelerated the migratiompexple from rural
areas to big cities. The advancements in the miefigtd have lowered
infant mortality rate and increased life expectan¥yorld human

population thus increased at a rapid rate.

Growing urbanization, rapid industrialization, ingg&ve cultivation,
population explosion and the human desire to liveaae comfortable
life have degraded the 'biosphere’. The story @ketler increasing needs
of materials and energy has transformed man froidweller' of the
environment in his early stage to it's 'mouldar'dbing so., man has not
only brought in unprecedented environmental crisig has also
heightened the possibility of his own extinctioorfr the scene. (Cited
from, http://www.education.nic.in/cd50years/q/6J/AY/tdoah  Thus,
the strong need to care for our environment is natobnger now than
ever to avoid unprecedented havoc around the glmhe& ensure
continued existence of man and other living andlhong organisms.

3.6 Global Environmental Problems

The progress of man from the primitive stage totduhinological stage,
has brought him face to face with the global emnental problems of:

. ecological decay
. resource depletion
. environmental pollution

Some of the major environmental concerns facing woeld today
include:

0] Greenhouse effect and global warming
(i)  Ozone depletion

(i) Urbanization and its associated problems
(iv) Degradation of land

(v)  Air and water pollution

(vi)  Loss of biological diversity

(vii) Large scale deforestation

(viii) Depletion of natural resources

(ix) Disposal of waste
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Most of these environmental problems are the carmsmes of the
changes brought about by man's intervention wighahvironment for
the satisfaction of his basic needs as well as puissuit of more
ambitious goals.

4.0 CONCLUSION

In this unit, the term ‘environment was describext natural
environment like air, water and soil, and alsctladl physical, chemical,
biological and social features of our surroundingdso, types of
environment were broadly categorized as naturah-made and social.
The inter-relationship of the environmental compusewas further
analyzed. It was also observed that growing urlzdioz, rapid
industrialization, intensive cultivation, populaticexplosion and the
human desire to live a more comfortable life hawgrdded the
'biosphere’, so stories of the ever increasing siegdmaterials and
energy has transformed man from a 'dweller' ofeh@ronment in his
early stage to its 'moulder'. In doing so, man hasonly brought in
unprecedented environmental crisis but has alsghtemed the
possibility of his own extinction from the scene.

5.0 SUMMARY

| hope you enjoyed this unit. Remember, we stamaith different
definitions of environment, to types of environmem@&jor components
of environment and its inter-relationship. Finalye looked at the need
to care for the environment and also highlightedneo global
environmental problems. Now let us attempt the tjoies below.

ANSWER TO SELF-ASSESSMENT EXERCISE

“Environment,” in this context, means things in tegural environment
like air, water and soil, and also all the physiaemical, biological
and social features of our surroundings. All of evhthat is external to
individual human host. It can be divided into plogsi biological, social
cultural, any or all of which can influence headthtus in a population.

6.0 TUTOR-MARKED ASSIGNMENT

1. Identify the major components of the environment
2. lllustrate the inter-relationship between composemi the
environment
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1.0 INTRODUCTION

Granted that we are all well, we are likely to assuve do not need to
take any special actions to keep healthy. We afialy to think of
ourselves as ill when we have minor discomfort eduby colds or
headaches, or when we feel tired or depressed. voweve all,
knowingly or unknowingly, have different conceptshealth that guide
our behaviours. This unit, therefore, seeks toenevihe WHO definition
of health as well as different concepts of heattth disease.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. summarize the who perspective of health;

. distinguish between holistic, positive and negatoancepts of
health;

. define disease; and

. determine transmission of Disease.

3.0 MAIN CONTENT
3.1 Whatis Health
The Constitution of WHO, in conformity with the Gter of the United

Nations declares that the following principles hesic to the happiness,
harmonious relations and security of all people:
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Health is a state of complete physical, mental sowal well-being and
not merely the absence of disease or infirmity.

The enjoyment of the highest attainable standardeadth is one of the
fundamental rights of every human being withoutidgion of race,
religion, and political belief, economic and socsgalation.

The health of all people is fundamental to theiattent of peace and
security and is dependent upon the fullest cooeranf individual
states. The achievement of any State in the protecf health is of
value to all.

Unequal development in different countries in prdom of health,
control of disease, especially communicable dise&sea common
danger.

Healthy development of the child is of basic impade; the ability to
live harmoniously in a changing total environmentessential to such
development.

The extension to all people of the benefits of roaldipsychological and
related knowledge is essential to the fullest att@nt of health.
Informed opinion and active cooperation on the pathe public are of
the utmost importance in the improvement of thdthed the people.

Governments have a responsibility for the healththefr people which
can be fulfilled only by the provision of adequdtealth and social
measures.

SELF-ASSESSMENT EXERCISE 1

Give a summary of the WHO perspective of Health.

3.2 Components of Health

A researcher once asked a sample of participastyour health good,
average or poor?” When a respondent gave the angwed’, the

researcher asked, ‘When you say your health is ,gadt do you
mean?’ The answers could be extracted from these himensions of
health. They are:

. A holistic dimension
. A positive dimension
. A negative dimension

10
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You might also be wondering whether there is anyaathge or

disadvantage in holding one or other of these vie®slow are

explanations to the three perceptual dimensiorfseafth as well as the
advantages and disadvantages.

3.2.1 A Holistic Dimension of Health

A Holistic Concept of health is the belief that being healthy means
being without any physical disorders or diseaseskming emotionally
comfortable. For example, a person who feels amsxmuwho has low
self-esteem would, according to this concept, reowell. Likewise, a
person with malaria or chickenpox is likely to labemself/herself ill.
Generally, people with this view are likely to laldbemselves as |ll
when they experience a wide range of unpleasanindse not just
physical discomfort or pain.

Advantage of Holistic Dimension of Health

. One advantage of having the holistic concept i$ itheends to
make people sensitive about their health. This &&n an
advantage because it can help them to notice syngptmore
quickly than other people. They notice when sonmgtldoes not
feel right and pay more attention to their bodies.

. It can spur people to eat healthy and live healthy.

Disadvantage of Holistic Dimension of Health
. It can lead to oversensitivity to signs and sympsaoh illness.

Thus, oversensitivity can lead people to beliews they are ill
when they are not.

. It can lead to unnecessary worry and result in |geosting
their Doctor’s time.
. It can also result in people not leading a lifestylat is good for

their health, such as going to work, taking strersuexercise and
going on holiday.

3.2.2 A Positive Dimension of Health

A positive dimensionof health is the belief that being healthy is atest
achieved only by continuous effort. People withsthelief take active
steps to maintain their health for example, throtighr choice of food,
by taking exercise and other activities they beiewll keep them well.
Such people are likely to feel responsible forrtiogn health. They will
take credit for the continued absence of diseadedblme themselves if
they develop symptoms. According to this view, geapho do not take
action to maintain their own health (for examplg, ‘bealthy eating’)

11
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cannot be healthy — even if, at any one time, thereothing wrong
with them (Cockerham, 2003).

Advantages of Positive Dimension of Health

. One result of having a positive concept of headtlhiat people
tend to take plenty of exercise, avoid smoking amdessive
intake of alcohol, and eat a balanced diet. Thiskely to be
advantageous to them.

. Another advantage is that if such people becomethty are
likely to adopt attitudes and behaviour that cdntie to getting
better. There is some evidence that the chancesuwfiving
cancer are influenced by the attitude of the patieeople who
believe they can recover and avoid feeling defedigdtheir
iliness tend to do better than those who beliexa they are
doomed to die.

. People with positive dimensions to health tenddabtive rather
than passive in relation to their own health.

Disadvantage of Positive Dimensions of Health

One disadvantage of this concept is that, by takegponsibility for
their own health, people might blame themselvegHeir illnesses and
feel guilty when they become ill.

3.2.3 A Negative Dimension of Health

A negative dimensionof health is the view that being healthy is the
absence of illness — for example, not having amgpms of disease,
pain or distress. People with this view are likédybelieve that good
health is normal and to take it for granted.

Advantage of Negative Dimension of Health

A person with this perspective may be less anxatagit his/health.
Disadvantage of Negative Dimension of Health

A person with negative health concept believes beang healthy is by
chance, while those with positive concepts takeasteps to stay well.
He/she may think less of healthy habits as wellnm@sasures to live
healthy.

He/she may engage in self medication because gealihhis taken for
granted.

12
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SELF-ASSESSMENT EXERCISE 2

Read the following replies from different peopletbe question ‘Are you
healthy’? And decide which dimension of health bi#steach answer.

Answer A: ‘There’s nothing wrong with me, as far as | know
Answer B: ‘I look after myself, stay fit and that sort thiing.’

Answer C: ‘I feel well balanced. My body and my mind ar@nking
well together.’

Now try to decide which concept of health is clegeshe way you think
about your health.

3.3 Defining Disease

When we think of physical infirmities that we halied, we most often
think in terms of what is wrong with our bodies Ibgically; for instance, a
virus producing disease such as chicken pox offltheor a failure of the
body to produce needed substances such as ingulsiabetes, or an
abnormal growth as in cancer. In other words, wellg think in terms of
some type of disease. This unit thus provides wdiffe definitions of
disease. This will also aid the appreciation o tourse. Happy reading!
Pathology is the study of diseases. The subjeslystematic classification
of diseases is referred to mssology The broader body of knowledge about
human diseases and their treatmentseslicine Many similar (and a few
of the same) conditions or processes can affeatasi(wild or domestic).
The study of diseases affecting animals is vetgyingedicine.

Definition 1 A disease is a change away from a normal stabeaith to an
abnormal state in which health is diminished

Definition 2 Disease is also a medical condition. It is an atmadity of the
body or mind that causes discomfort, dysfunctidsiress, or death to the
person afflicted or those in contact with the parssometimes the term is
used broadly to include injuries, disabilities, atders, syndromes,
infections, symptoms, deviant behaviours, and atfpivariations of
structure and function, while in other contextssthenay be considered
distinguishable categories.

Definition 3 Cole (1970), defined disease as specific kind$iological
reactions to some kind of injury or change affegtithe internal
environment of the body.

Disease thus alters the normal functioning of tbdyband creates a lot of

anxiety for the sick person. It is also a univegganomenon, constitutes a
threat to survival and disrupts socio-economicdifg@people.

13
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Definition 4 In biology, diseaserefers to any abnormal condition of an
organism that impairs function. The termdisease is often used
metaphorically for disordered, dysfunctional, ostrBssing conditions of
other things, as idisease of society

3.4 Transmission of Disease

Some diseases, such as influenza, are contagion$ectious, and can be
transmitted by any of a variety of mechanisms,udtlg aerosols produced
by coughs and sneezes, by bites of insects or atreiers of the disease,
from contaminated water or food, etc.

Other diseases, such as cancer and heart diseas®taconsidered to be
due to infection, although micro-organisms may manple, and cannot be
spread from person to person.

4.0 CONCLUSION

When thinking about your own health, you might hagalized that you

use more than one of the three concepts of healtherhaps you use all
three. Do not be surprised by this. The fact thedra are different

perceptual dimensions of health does not meanythatattitude to health
necessarily belongs to just one of them. You witiiqably find that you

apply one concept in some situations and otherdifd@rent occasions.

Also, health is only possible where resources aadable to meet human
needs and where the living and working environmsnrotected from

life-threatening and health-threatening pollutapethogens and physical
hazards (WHO, 1992a)

5.0 SUMMARY

We have been able to define health as well as ifgtenlifferent
components of health. We have also learnt diffedefinitions of disease,
as well as syndromes, transmission and social feignce of disease. |
hope you find them quite interesting and insightful

ANSWER TO SELF-ASSESSMENT EXERCISE 1
A Negative dimension of health

B Positive dimension of health
C Holistic dimension

14
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ANSWER TO SELF-ASSESSMENT EXERCISE 2

The Constitution of WHO, in conformity with the Gter of the United
Nations declares that the following principles hesic to the happiness,
harmonious relations and security of all people:

Health is a state of complete physical, mental soxlal well-being and
not merely the absence of disease or infirmity. Empyment of the
highest attainable standard of health is one offtinelamental rights of
every human being without distinction of race, gign, political, belief,
economic and social isolation. Also, the health af people is
fundamental to the attainment of peace and secanty is dependent
upon the fullest cooperation of individual stat€ése achievement of any
State in the protection of health is of value o @dhequal development in
different countries in promotion of health, contadl disease, especially
communicable disease, is a common danger. Heaéihgladpment of the
child is of basic importance; the ability to livarimoniously in a changing
total environment is essential to such developméné extension to all
people of the benefits of medical, psychological axlated knowledge is
essential to the fullest attainment of health. tnfed opinion and active
cooperation on the part of the public are of theasdt importance in the
improvement of the health of the people. Governsiehave a
responsibility for the health of their people whicdin be fulfilled only by
the provision of adequate health and social measure

6.0 TUTOR-MARKED ASSIGNMENT

1. Define Disease.
2. Identify and briefly describe the 3 componerthealth. Identify
the advantages and disadvantages of each component.
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1.0 INTRODUCTION

‘If you want to learn about the health of a populaton, look at the air
they breath, the water they drink, and the places Hey live’
(Hippocrates, the father of medicine, in the fifthCentury BC).

For many, the topic of environmental health prompistures of smoke
stacks, pipelines, and illegal dumps polluting aut water and soil. But
environmental health involves more than just paluthat can affect one's
health. So, what is environmental health? To anghisrquestion one has
to realize that environmental health can be defiadmhg a series of
interacting continuums. In the broad sense enviemtal health is the study
of the interactions between living beings (humammals, plants, bacteria,
etc.) and the environment (air, water, soil, sug,)eand the subsequent
impact on health and quality of life. In this unite will try to provide in-
dept define ‘environmental health’ as well as thiendependence between
environment and health.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define environmental health;

. identify goals of environmental health;

. illustrate factors that contribute to environmeri@alth problems;

. identify the group of classes of people affectedenyironmental
health;
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. describe why environmental health is important; and
. identify how to make a difference on environmeaatadl health.

3.0 MAIN CONTENT
3.1 Whatis Environmental Health?

Within this framework as illustrated in the figubelow, health can be
viewed from one end of the continuum, an ecologieakpective, to the
other end of the continuum, which focuses only amméns. The
definition can also be limited to chemical, physicand biological

agents found in our air, water, food and soil ocan include social
iIssues created by the manmade environment (violemoae, poverty,

housing, and land use planning). It is within tlusntext that one
develops a definition of environmental health.

Environmental Health Context

Human Health

Chemical/Physical/” Social Factors
EBiological Factors |

Adr guality Crimea

WETET QUANLY  — Environmental — FCVET Y

Soil quality Health Housing

Food safety Viclancs

eotors Land Usea Flanning
Exposura to the elemeants I

Health of the Environment
(Ecology)

Environmental health is thus seen as the area bfidQommunity
health that is primarily concerned with evaluatitige relationship
between environment and health. It thus seeks &vept, control,
disrupt or eliminate environmental conditions octéas inimical to
human health or the environment. It includes suteiities like water
supply and sanitation, solid waste (refuse) managénair pollution,
water pollution, environmental toxicology, enviroemal epidemiology,
radiation, health, toxic and hazardous waste managg occupational
health and safety, food sanitation, noise polluteord environmental
health administration. Environmental health us ¢fee a multifaceted
and multi-disciplinary field (Olaniran et al, 1994)

The term ‘environmental health’ is also used tocdes problems that

arise in the relationship of the environment andltheof populations
within the environment.
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Environmental healtlks also viewed the field of science that studies ho
the environment influences human health and disease

Environmental health comprises those aspects of ahurhealth,
including quality of life, that are determined bwygical, biological,
social and psychological factors in the environméralso refers to the
theory and practice of assessing, correcting cthimigoand preventing
those factors in the environment that can potdptefect adversely the
health of present and future generations (WHO, 4293

According to definitions of environmental health inthe web, it is
defined as:

. Well-being based on the health of the surroundingirenment.
(www.pbs.org/strangedays/glossary/E.Html

. Characteristics of health that result from the aggte impact of
both natural and man-made surroundings, includegjth effects of
air pollution, water pollution, noise pollution, IEbwaste disposal,
and housing; occupational disease and injuries;thode diseases
related to unsanitary surroundings.
(www.dph.state.ct.us/OPPE/sha99/glossary)htm

. The interrelationships between people and theirenment that
promote human health and well-being and foster fa sad
healthful environmentnfapp.naccho.org/MAPP_Glossary.asp

. Environmental health is defined by the World He&ttganisation as
the theory and practice of assessing and contgofiactors in the
environment that can potentially affect health.
(en.wikipedia.org/wiki/Environmental _heajth

. Environmental health comprises those aspects ofahunealth,
including quality of life, that are determined byhygical,
chemical, biological, social, and psychosocial destin the
environment. It also refers to the theory and pcaaf assessing,
correcting, controlling, and preventing those fastan the
environment that can potentially affect adversélg health of
present and future generatiqhstp://www.who.int/phe/en/
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3.2 Goal of Environmental Health

The goal of environmental health is to prevent thegroblems by
studying these relationships in order to:

. Identify what in the environment s causing health
concerns/problems.

. Identify how and where in the environment people being
exposed to these contaminants or conditions.

. Identify what can be done to eliminate or minimike exposure
to these contaminants or conditions.

. Monitor these environmental hazards over time tcusn

continued safety of the public.

The result of these activities can lead to reconttagons or policy
decisions that help protect both the human andogal elements of
the environment (Butler, 2003).

3.3 Factors that Contribute to Environmental Health
Problems

Environmental health problems experienced today ban largely

attributed to human activity and/or nature. Foriemmental health
professionals, one of the main focus areas has cedne materials and
processes used to manufacture products, whethbe ifood, agro-

chemicals, automobiles, or household goods. Duthey process of
converting raw materials into so many different ducts, many
hazardous materials are used. A poorly designeduptacan often result
in hazardous materials "accidentally" entering ¢hgironment through
accidents, improper handling, storage, transportatand disposal.
Human behavior and the lack of environmental healilareness can
result in trash burning, illegal dumping, impropeod preparation,
contamination of drinking water, etc. In additidhere is an emerging
trend that includes social issues as environmdmwalth concerns. This
could include how a community grows (i.e. spravdffic, noise, crime,

etc.) and the breakdown of social interactions agne@ighbors and/or
communities.

While many of the above factors can be directlyirmlirectly tied to

human behaviors, it should also be noted that thezemany naturally
occurring substances found in nature such as meratsenic, lead, and
uranium, all of which are commonly found in watéir quality is

affected by naturally occurring pollen, dust, andlan Exposure to the
elements such as the sun can affect health. Intiaddithere are
numerous biological factors that affect health. Moges are a very
common vector for the spread of disease and mast bwrn illnesses
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are the result of naturally occurring pathogens. (isalmonella,
shigellosis, giardia, etc.). The following tableptires many of the
environmental health factors mentioned that coutebto these
environmental health problems.

Water quality |Hazardous materials
. T drinking/ground/surface Handling Dispose
ﬁ:{jS:tillIt};ilrndgtljllrjlt(i)grgd?'?ar\sh/woc Industrial water pollutio [Storage Transportatic
burnin y P Dust (fielc Agricultural pesticides ar|Food safet
Iowing/roa ds) Buming (fielc fertilizers Sewage dispos|Restaurants Hon
gnd 9 gditches (septic systems) Chemic|Wildlife - fish/game
. spills Supply
zgilc)egobﬁgd mals C'ge?([]e;he‘ Water treatment Gas store|Social issuesViolence
VOC “land tank leakage Natui|Crime Land us
Soil quality Salts Oil and aut|SCUTceS such as Fluori(planning  Recreatio
roduqcts y Arsenic, and Salt Automobi|Urban sprawl Hasing
Erosion Industrial ollutan (oil, radiator fluid, etc) Transportation
(heavy metals, etc) P Pesticide exposure Work
Waste disposal Sewage Soli place Home
i . |Other  Vectors  Roden
waste Access to facility Locatiori . i
Insects (mosquitoes, flie
etc)

3.4 Who is affected by Environmental Health?

. Everyone is affected by environmental health issnesne way
or another, but some groups are more sensitivedtiears.
. For example, environmental health hazards poseuserisks to

unborn fetus because they can disrupt the developwiethe
baby in-uterus.

. Young children are also affected more than adwtsabse their
organs are not fully developed and they breatheaed drink
larger amounts per body weight than adults.

. The elderly are also at increased risk to envirartalenfluences
because overall, their systems do not function het $ame
capacity as they did when they were younger.

. Also, depending on the type of job that a persddd)dhere are
certain groups that are exposed to a lot more Hamarmaterials
than the general public (i.e. mining, farming, domstion).
Unfortunately, since the beginning of the post WdNar 1l era,
there has been a growing number of individuals wiave
developed multiple chemical sensitivity, or sevsusceptibility
to any contact with chemicals agents in the enwvirent (Butler,
2003).

SELF-ASSESSMENT EXERCISE

I Define environmental Health
. Identify goals of environmental health
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3.5 Why is Environmental Health Important?

. The study of environmental health has improved our
understanding of the role that we play in the lnealtthe planet.

. For instance, as a result of environmental heaftbrte and
several catastrophic events, numerous materiald ws@rocess
goods and services have been completely removed fhe
market.

. In other cases handling and disposal techniques Haeen
improved to reduce environmental contamination angdrove
worker safety.

. In Nigeria, knowledge of environmental health isatal because
there are many environmental health hazards cre&tea
decades-old mining activities; oil explorations,nt@minated
water and solid waste and disposal of nuclear aamhrdous
waste; pesticide exposure to farm workers and tfeginilies;
solid and hazardous waste dumps, and other das#uctiustries
(Butler, 2003).

3.6 How to Make a Difference

. As community members it may feel overwhelming tokhabout
all of the existing and potential environmental Ittedhazards
around us, but there are things we can do. BelaMist of some
of the steps that can be taken to improve the enmental status
of our communities.

. Become familiar with the environmental health issuby
contacting environmental health groups in your atethere are
not any, consider starting one up.

. Identify potential polluters in and around your coomity and
develop ways to monitor their activities.

. Learn about the common hazards found where youweek and
play.
. Learn about and use of safe alternatives to comhaaardous

household products.
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. Learn about how to protect your family from food rive®
ilinesses, indoor air quality problems, fire hazartiousehold
hazardous materials, etc.

. Read safety labels and Material Safety Data Shedézarn about
health hazards and proper handling and disposakptoes.

. Keep polluting industries accountable to the publianonitoring
their activities.

. Monitor the public notices in your community to ars that all
proposed business activity in your area receives phblic
scrutiny early in the process.

. Elect Public officials that will support legislafie that protect the
health of communities and the environment (Bu2€Q3)

4.0 CONCLUSION

In this unit, we conceptualized environmental Healtas

public/community health that is primarily concerneath relationship

between the environment and health. Thus, the gbahvironmental
health is to prevent problems by studying thesatiogiships in order to
identify environmental hazard, as well as routesxgfosure. In looking
at factors that contributes to environmental healte observed that
several human activities as well as natural factonsld be viewed as
risk factors. We also saw that everyone is affedigdenvironmental
health problems but a special category of peojke ¢hildren, unborn
babies, elderly, etc., could be more vulnerableutth health hazards.

5.0 SUMMARY

In this unit, we gave a broad overview of environtaé health,
identified its goal and factors that could conttéuo environmental
health problems. We further attempted to identifg group of people
most vulnerable to environmental health problemfystrate the
importance of environmental health and lastly, dbschow to make a
difference on environment and health. Now let wsnapt the following
tutor marked assignment.

ANSWER TO SELF-ASSESSMENT EXERCISE

1. Environmental health is thus seen as the area of
Public/Community health that is primarily concernadth
evaluating the relationship between environment hedlth. It
thus seeks to prevent, control, disrupt or elingretvironmental
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conditions of factors inimical to human health ohet
environment. It includes sub-specialties like wasepply and
sanitation, solid waste (refuse) management, dlutpmn, water
pollution, environmental toxicology, environmental
epidemiology, radiation, health, toxic and hazaslowaste
management, occupational health and safety, foautasian,
noise pollution and environmental health adminigira
Environmental health us therefore a multifaceted anulti-
disciplinary field.

2. The goal of environmental health is to prevesdltn problems
by studying these relationships in order to: Idgntvhat in the
environment is causing health concerns/problemesntity how
and where in the environment people are being egts these
contaminants or conditions. lIdentify what can benaloto
eliminate or minimize the exposure to these comamnis or
conditions. Monitor these environmental hazardsr aume to
ensure continued safety of the public.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define Environmental health
2. lllustrate factors that contribute to environnatihealth problems
3 Describe how to make a difference on environmaedthealth
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1.0 INTRODUCTION

Childhood and maternal underweight, high blood sfues high

cholesterol, unsafe water sanitation and hygiendpor smoke from
solid fuels, tobacco and alcohol are the leadingsesa of the global
burden of disease. It is estimated that 25-33% wifhsdisease is
attributable to environmental factors (WHO, 200@pugh this varies
considerably between regions of the world (Lanc2902), with

'lifestyle’ factors such as tobacco, high bloodspuee, alcohol, high
cholesterol and physical inactivity dominating theveloped regions. In
this unit, we will look at the relationship betweenvironment and
health. Specifically, we will look at the impact wdrious environmental
components like air, water, radiation, food, ett health.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. illustrate the relationship between air pollutiorddealth;

. illustrate the relationship between water pollutaord health;
. describe food borne diseases and it effects orheal

. ascertain the relationship between radiation armdtie

. ascertain the health effects of electromagnetlddie

. describe the effect of chemicals of health;

. explain the effect of poor waste management ortlineshd

. describe the influence of climatic change on health

3.0 MAIN CONTENT
3.1 Relationship between Environment and Health

3.1.1 Air Pollution and Health

Air pollution is a major concern for all age groupsiree major groups
of air pollutants are:

. Particulates
. Ozone
. Heavy metals.

Air pollution is described as changes in the swfaic temperature,
referred to as the global temperature, brought abguhe greenhouse
effect which is induced by emission of greenhouaseg into the air.
This leads to allergies and asthma, skin cancertlamaontribution to

global warming. Global warming is thus describedchanges in the
surface-air temperature, referred to as the gltdralperature, brought
about by the greenhouse effect which is induced ebyission of

greenhouse gases into the air.

Transport is the dominant source of air pollutiorurban areas, with a
large part of the urban population still being esgub to excesses of
ambient quality levels for one or more pollutantsirticulate matter
(PM), nitrogen dioxide, benzene and ozone (EEA2200

3.1.2 Water and Health
Worldwide, insufficient water quality and supplgmstation and hygiene

are believed to be the second biggest cause,raftiewutrition, of loss of
potentially healthy years of life due to death dimess.
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A number of serious infectious diseases, such patitis A, cholera and
typhoid fever, can be spread via contaminated drgqhkvater, as can
more common intestinal diseases such as gastraentkris estimated
that there are about 4 billion cases worldwide @irrtioea per year,
resulting in 2.2 million deaths (WHO, 2002).

The linkage between water supply, sanitation, hygiand health is
important. In a household without tap water it ifficllt to make a
flushing toilet work properly, if at all, and it B demanding exercise to
keep personal hygiene, the cleanliness of the adwelind clothes at a
satisfactory level. Hygiene, well-being, and conssdly health, are at
serious risk.

Recreational water environments have a diverseerasighazards to
human health. These include factors associatedmiithobial pollution,
accidents, exposure to toxic algae products, oogakiexposure to
chemical solution and sunburn.

3.1.3 Foodborne Diseases and Health

Disease

Food-borne diseases caused by microbial hazarda grewing public
health problem. Most countries with systems fororépg food-borne
diseases have documented significant increaseglaanh period in the
incidence of diseases caused by micro-organismiod including

Salmonella and Campylobacter.

New hazards have emerged in the food chain such as
enterohaemorrhagic E.coli, multi-drug-resistant  n®adella
typhimurium and bovine spongiform encephalopathigdd to exposure

to BSE.

3.1.4 Radiation and Health

It is generally (and cautiously) assumed that tiiece of radiation on
health is proportional to the dose received.
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Health and Electro Magnetic Fields
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Electro Magnetic Fields

Electromagnetic fields (EMF) can be broadly dividetb: static and
low-frequency electric and magnetic fields (ELFpn@mon sources of
ELF include: High-frequency or radio-frequency diel(RF). Exposure
to the public to EMF is large and increasing, seresmall health
impacts could be of significant public health ietsr

3.1.5 Chemicals and Health

Chemicals, whether anthropogenic, from differenifgalong the life
cycle of a product or in foods, or naturally preserthe environment at
high concentrations, can have many different hesffercts.

The trends in health effects from chemicals ardicdift to gauge,
although many scientific papers on their potentiakards to human
health have been published during recent decades.

3.1.6 Waste and Health

Efficient disposal of wastes is one of the basgumements for people’s
well being. Waste disposal (including collectiomartsport, treatment
and final disposal) is therefore an important emvwinental health issue.

3.1.7 Climate Change and Health

Some characteristics of global environmental issaks their multi-
causality and their extensive and delayed diredtiadirect effects. The
potential consequences of climate change includeanges in
ecosystems may affect the growth, transmissionaatigtity of vector-
borne or infectious diseases, such as malaria andug fever. Human
health is likely to be adversely affected, eith@ectly or indirectly,
through complex interactions of ecological systems.

The direct effects may result from changes in expogo thermal
extremes, and be expressed by an increase in dlatder disease and
death, but also by a decrease in cold-related sksea
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4.0 CONCLUSION

This unit took a broad look at relationship betweswvironment and
health. Observations indicate that a healthy enwrent is a healthy
nation, while unhealthy man-made or natural adgisithave impact on
the health and well-being of people in a given snent.

5.0 SUMMARY

Specifically, this unit had a cursory look of tl@lédwing environmental
variables vis a vis its impact of health: air ptba, water, food-borne
diseases, radiation, chemical, waste and climat@&nge. Hope you
enjoyed reading through this unit. Now, let us rafté the questions
below.

6.0 TUTOR-MARKED ASSIGNMENT

lllustrate the relationship between air, water yidn and the
environment
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1.0 INTRODUCTION

Examples of human activities presented in modutelicate that, man’s
ability to tinker with or dominate his or her eruiment has obvious
consequences. One of such is the creation of emeatal agents
capable of impacting on human and the environmenthis unit, we

will look at environmental hazards, it definitiongypes and

classifications.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define environmental hazard;

. ascertain the misconceptions about the meaningzsdris;

. describe environmental media; and

. illustrate different classifications of environmahhealth hazard.

3.0 MAIN CONTENT

3.1 Environmental Hazards: Definition

‘Environmental hazard' is a generic term for any situation or state of
events which poses a threat to the surroundingr@mwvient. This term
incorporates topics like pollution and natural hrdsasuch as storms and
earthquakes.

An environmental hazard is also any substance, tagauipment,
object, human behaviour or factor that is capabblenjorry, disability,
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disease or death in humans or has the potentialp&diuting or
degrading the environment (Olaniran et al, 1995).

3.2 Misconception about the Meaning of Hazard

Some misconceptions about the meaning of ‘hazdmollsl be cleared.
The word ‘*hazard’ is not synonymous with injurydisease. A hazard is
only capable of causing injury if and only if centaenvironmental

conditions exist. Few examples are given to ilatstithis point.

. A parked vehicle is a hazard but will not causerhantil it is
recklessly driven by a drunk driver or there isedk failure.

. Injury from a sharp, pointed object (a knife) camyooccur of
there is an accident through misuse or carelessness

. A big polythene bag appears harmless but very damar to
children if they are left unchecked. It can leadstdfocation and
death.

. Human faeces (excreta) a very hazardous wasteptaause ill-
health unless a person ingest water and food camddea with
faeces.

It must therefore be emphasized that hazard ismanjury or a disease
although the terms are usually erroneously use@rdhangeably
(Olaniran, et al, 1995).

SELF-ASSESSMENT EXERCISE
Complete the following:

A needle is a hazard but will not cause harm usati-----------------—----
A stone is a hazard but will not cause harm uptit—---------------------
A fuel is a hazard but will not cause harm untd-—-----------=====---————-
Try to come up with other examples.

3.3 Environmental Media

Exposure by individuals to environmental healthdrdg is normally
through a medium. Exposure can be by inhalatioouiin the nose,
ingestion by mouth or absorption through the sKimus, the pathway in
the environment through which hazards must passréefmpacting on
human health are collectively known as environnlemtdia (Olaniran,
et al, 1995).The environmental media are:

. The air we breath
. The food we eat
. The water we drink
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. The soil which we cultivate
. Inanimate objects in our environment
. Occupation and Socio-cultural events

3.4 Classifications of Environmental Health Hazards

Environmental health hazards can be classified thtbroad groups
depending on nature and type. The groups are:

. Physical

. Biological

. Chemical

. Socio-cultural/Psychosocial

Most of the physical hazards are easily observatiétectable and
measurable and are found in our immediate surrogsdibut mainly in
the occupational and home environment.

Some of the biological hazards cannot be seen éynhétked eyes, but
most are present in all components of environmBrogical hazards
are detectable and measurable using microbiologaralbiological
techniques.

Chemical hazards are the most numerous and comylest are found
in the workplace and are measurable using sopéisticlabouratory
techniques.

Socio-cultural hazards are the most difficult totedé and measure

because they are usually ill-defined attributesnwin. Examples of
hazards in each of the 4 groups are thus presésted:
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Table 1
Classification of Environmental Health Hazards
Socio-Cultural/Psychosocid
Physical Biological Chemical
: 1 Pathogens(bacterig,1 Pesticides
1| Noise ' . 1 Povert
Virus, protozoa) Fungicides d
Herbicides and _
2 | Dust Inorganic fertilizer 2 Cultural beliefs and
Practices
2 Sewage 2 Heav Religious beliefs and
y metals (lead, .
3 | Heat mercury) Practices
4 | Cold . 3 Education
3 Disease Vectors | 3 Acids
(Mosquitoes,tsetsefly
blackfly)
5 | Vibration 4 Vemon snakes 4 Occupation
4 Bases
5 Asbestors
6 | Pressure 5 Bees 5 Lifestyle
7 | lonizing Radiation 6 Unhealthy habits
6 Scorpions (smoking, sexual
6 Gases carbon promiscuity,
8 | Open Refuse Dump monoxide, sulphur 7D b
dioxide, ammonia) rug abuse
7 man
9 | Motor Vehicle 8 Stress, marital problems

4.0 CONCLUSION

This unit looked at environmental health hazardsl associated
variables. In this unit, we conceived hazard as ‘generic term for any
situation or state of events which poses a threathé surrounding
environment’. We also illustrated that a hazardordy capable of
causing injury if and only if certain environmentainditions exist. This
unit also identified various environmental mediaickhis generally
perceived as the pathway in the environment throwgich hazards
must pass before impacting on human health. Finalhvironmental
health hazards were further classified into: phalsicbiological,
chemical and socio-cultural/psychosocial.

5.0 SUMMARY
Hope you enjoyed reading through this unit. Thig took a broad look
at the meaning and misconceptions of environmdraaard, as well as

environmental media and classifications of envirental health
hazards. Now let us attempt the questions below.
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6.0 TUTOR-MARKED ASSIGNMENT

Identify the four main classes of environmentalltiehazard and give
examples of each.
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1.0 INTRODUCTION

We all know what it means to be “exposed” to sonmethike a cold or
flu. Everyday our bodies are exposed to all softsemvironmental
hazards such as bacteria, viruses, and the suméwuiblet (UV) rays.
Some of these hazards exist naturally and somleeof fare the result of
human activities. There are many possible souotdsazards such as
cars, industry, even volcanic eruptions. In ordar ds to be exposed,
however, the hazard has to get from the sourcestola do this, it
travels along an environmental pathwdg this unit, we will first
identify environmental pathways, then the 3 maintes of exposure,
dose, duration and frequency of exposure.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. identify environmental pathways and routes of expes,

. describe dose/response in relation to environméiatzdrds;

. determine individual susceptibility to environmdnthealth
hazards; and

. illustrate risk and benefits of environmental hazar
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3.0 MAIN CONTENT

3.1 Environmental Pathway

Pathways include the air we breathe, the water mekdthe food we
eat, and even the soil we work in, play in, and tasgrow much of our
food.

3.2 Environmental Hazard: Routes of Exposure

Environmental healtlscientists use the term exposure to describe the
total amount of a hazard that comes in direct aintath your body.
Once you have come into contact with a hazardait get into your
body through different routes.

You can breathe it inirfhalation). You can eat or drink itirfgestion).
You can get it directly on your skin or in your eyddermal
absorption). You can also get it directly into your body thgh an
injection. Inhalation, ingestion, and dermal absiorpare the three main
routes ofexposure

. Inhalation: breathing — When chemicals enter thdybihrough
this route of exposure, they can get stucked irithg and/or be
taken up into the blood stream.

. Ingestion: swallowing — (usually by eating or diimd). When
chemicals enter the body through this route of exps, they can
easily be taken up into the blood stream (Jack2005)

. Dermal Absorption: Absorbing a chemical through gayt of
the skin, including the eyes. When chemicals come&antact
with the skin, they can sometimes enter the bloedst through
this route of exposure. However for many chemictig, skin
provides good protection of the body.

SELF-ASSESSMENT EXERCISE

Environmental healtscientists use the term exposure to describe ......

3.3 Dose/Response

This is described as the total amount of chemlwat gets into human or
other living things relative to the individual’s ¢y weight. Imagine that
someone has been exposed to a hazardous chemaagtihone of the
three possible routes of exposure. They have nogived adoseof that

chemical. Dose is the amount of the hazard thatadlgt enters your
body. The amount someone gets into their bodyr(these) depends on
many factors, including how long you are exposeny loften you are
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exposed and how big or small you are. For instarfcepmeone is
exposed over a long period of time to a hazardr, twese will be larger.
For example, 30 minutes spent under the bright semsun would give
you a much smaller dose of UV rays than 4 hoursitspeder the sun.
This is called theluration of exposure

The frequency of exposurecan also influence the dose. If someone
works in a factory and is exposed to a chemicafeday at work, their
dose might be larger than someone who is only eegposce.

Dose can also depend on how big or small you areenMa doctor
prescribes a medication for you, he or she calesl#te amount of the
medicine you should have based on your body size.dbctor can then
give you the correct dose of the medicine for yioanly weight. While a
teaspoon of medicine might be right for an adulnay be far too large
of a dose for an infant. The dose you receive cdlaence how your
body responds to a hazard. For most hazards, therléghe dose, the
more extreme theesponsewill be. The smaller the dose, the more mild
the response will be. Drinking one can of a cafigad soda might be
fine. Drinking three cans in a row may make yotejyj. Drinking five
cans of soda might make you feel light-headed atd(8ackson, 2005).

3.4 Individual Susceptibility

Some people are more likely than others to get siblen they are
exposed to environmental hazards. This might beause of their
genetics, body size, age, gender or general he@his is called their
individual susceptibility. For example, some people are more likely
than others to get sick when they are exposed ttainekinds of
pesticides, just because of their genes. We alivktitat genes help
determine things like hair color and eye color, ity also lead to some
important (and invisible) differences in the waydles work. It turns out
that some people have a more extreme responserteincpesticides
because of their genes. These people are said moobe “individually
susceptible” to pesticide poisoning. Someone wheslior works on a
farm where pesticides are sprayed might want tankhow susceptible
he or she is in order to avoid exposure and staltthe(Jackson, 2005)

3.5 Environmental Health Hazards: Risks and Benefg

We live in an industrial society that depends om tise of both natural
and human-made chemicals to function. The use esethchemicals
results inbenefits to society as well agsks. Pesticides, for example,
make it easier to grow fruits. Unfortunately, innms® cases, pesticides
can make people sick. Most of us have heard thatamaeduce the risk
of getting sick without giving up the health betefihat fruit offers by

washing or peeling the fruit before we eat it. 8tfec researchers and
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government officials measure the risks and bend#dias we face when
we manufacture or use certain products. They wokkxplain what they
have learned to the public and create safety stdadhat help people
protect themselves from unnecessary risk. Theit igaample — to help
us enjoy the greatest benefits from the producs wWe manufacture,
while exposing ourselves to the least possible Bskunderstanding the
risks and benefits that we face each day, we cake rdacisions that
reduce our risk and keep us as safe and healthgsasble.

4.0 CONCLUSION

This unit served as a continuation of the previoas Specifically, it
tackled environmental hazards — routes of exposumdalation,
ingestion and dermal absorption were thus idextifis major routes of
exposure. This unit further illustratdese exposure as the amount of the
hazard that actually enters your body, in relatiorbody weight and
size, while frequency of exposurean also influence the dose. If
someone works in a building site and is exposealdbemical every day
at work, their dose might be larger than someone slonly exposed
once. Furthermore, the fact that some people are fik@ly than others
to get sick when they are exposed to environmemahrds was also
illustrated. Ironically, the use of these chemicasults in benefit$o
society as well as risks. Pesticides, for exampigke it easier to grow
fruit. Unfortunately, in some cases, pesticidesmake people sick.

5.0 SUMMARY

Hope you found this unit helpful. This unit ideregd various routes of
exposure to environmental health hazards, doseesmpbnse, individual
susceptibility and finally the risk and benefit efivironmental health

hazards. Now let us, as usual attempt the tutorkedalssignment
below.

6.0 TUTOR-MARKED ASSIGNMENT

Identify and describe the routes of exposure ofirenmental health
hazards

7.0 REFERENCES/FURTHER READINGS

E. Jackson, (2005)Chemical Hygiene DePaul: Office of Risk
Management and Environmental Health and Safety.
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1.0 INTRODUCTION
Recall that air pollution and other environmentahlth variables were

briefly highlight in previous units, this unit hower provides broader
and in-dept review of air pollution.

Air supplies us withoxygenwhich is essential for our bodies to live.

Air is 99.9% nitrogen, oxygen, water vapor and tingases. Human

activities can release substances into the airesoihwhich can cause
problems for humans, planttn this unit, we will look at the health

effects of air pollution. Happy reading!
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define air pollution;

. describe indoor pollution;

. describe outdoor pollution;

. identify major air pollutants;

. discuss health effects of air pollution; and
. identify population at risk for air pollution.

3.0 MAIN CONTENT

3.1 Whatis Air Pollution?

Air pollution is the contamination of air by thesdharge of harmful

substances. Air pollution can cause health problemsiding burning

eyes and nose, itchy irritated throat, and bregttproblems. Some
chemicals found in polluted air can cause canagh tefects, brain and
nerve damage, and long-term injury to the lungslamedthing passages
in certain circumstances. Above certain concemnatiand durations,
certain air pollutants are extremely dangerous ez cause severe
injury or death.

Air pollution can also damage the environment anoperty. Trees,
lakes, and animals have been harmed by air pallufdr pollution has
thinned the protective ozone layer above the Edgkih.pollution can
damage buildings, monuments, statues, and othatstes.

Air pollution also can result in haze, which redsiegsibility in national
parks and elsewhere, and can sometimes interféneawiation.

3.2 Outdoor Air Pollution

Smogis a type of large-scale outdoor pollution. It&ised by chemical
reactions between pollutants derived from differsotirces, primarily
automobile exhaust and industrial emissions. Caiesoften centers of
these types of activities, and many suffer from #fiects of smog,
especially during the warm months of the year.

For each city, the exacausef pollution may be different. Depending
on the geographical location, temperature, wind améther factors,
pollution is dispersed differently. However, someds this does not
happen and the pollution can build up to dangertexels. A
temperature inversion occurs when air close to the earth is cooler than
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the air above it. Under these conditions the pioglfutannot rise and be
dispersed. Cities surrounded by mountains alsorexpe trapping of

pollution. Inversion can happen in any season. ¥Yimversions are
likely to cause particulate and carbon monoxidelyboh. Summer

inversions are more likely to create smog.

The Greenhouse Effectalso referred to as global warming, is generally
believed to come from the build up of carbon diexigas in the
atmosphereCarbon dioxideis produced when fuels are burned. Plants
convert carbon dioxide back to oxygen, but theasteof carbon dioxide
from human activities is higher than the world'arpé can process. The
situation is made worse since many of the earitrests are being
removed, and plant life is being damaged by adm iEhus, the amount
of carbon dioxide in the air is continuing to ingse. This buildup acts
like a blanket antiaps heatlose to the surface of our earth.

Ozone depletionis another result of air pollution. Chemicals asled

by our activities affect thetratosphergone of the atmospheric layers
surrounding earth. The ozone layer in the strateispprotects the earth
from harmful ultraviolet radiation from the sun. Release of
chlorofluorocarbons(CFC's) from aerosol cans, cooling systems and
refrigerator equipment removes some of the ozoaesing "holes"; to
open up in this layer and allowing the radiationréach the earth.
Ultraviolet radiation is known to cause skin canaed has damaging
effects on plants and wildlife.

3.3 Indoor Air Pollution

Many people spend large portion of time indoors 1raich as 80-90%
of their lives. We work, study, eat, drink and glean enclosed
environments where air circulation may be restdcteor these reasons,
some experts feel that more people suffer fromefiiects of indoor air
pollution than outdoor pollution.

Indoor air pollution is the presence of excessievels of air
contaminants inside a home or building from sousagsh as cigarette
smoking, fuel combustion for heating or cookingrta® wallboards,
carpets, or insulation as well as the geology efdlea (radon in soil or
rocks beneath the structure). Emissions are mkeéylto accumulate in
structures having limited air exchange with theswmld. Many air
pollutants typically have higher concentrationsooi$ than outdoors
Other sources of indoor air pollution also includésbacco smoke,
cooking and heating appliances, and vapors frondingi materials,
paints, furniture, etc. cause pollution inside tungs.
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Pollution exposure at home and work is often gredian outdoors.
Both indoor and outdoor pollution need to be cdfecb and/or
prevented.

3.4 What are the Major Air Pollutants?

Carbon Monoxide (CO) is an odorless, colorless gas. After being
inhaled, CO molecules can enter the bloodstrearerevtiney inhibit the
delivery of oxygen throughout the body. Low concetibns can cause
dizziness, headaches, and fatigue; high concemtsatan be fatal.

CO is produced by the incomplete burning of carbased fuels,
including gasoline, oil, and wood. It is also prodd from incomplete
combustion of natural and synthetic products, faghigarette smoke. It
can build up in high concentrations in enclosedsrguch as garages,
poorly ventilated tunnels, and even along roadsidésavy traffic.

Carbon Dioxide (CO,) is the principal greenhouse gas emitted as a
result of human activity (e.g., burning of coal, and natural gas). GO
can cause burns, frostbite, and blindness if an &exposed to it in
solid or liquid form. If inhaled, it can be toxia ihigh concentrations,
causing an increase in the breathing rate, uncounscess, and death.

Chlorofluorocarbons (CFCs) are chemicals used in great quantities in
industry, for refrigeration and air conditioninghda in consumer
products. CFCs, when released into the air, rigetime stratosphere (a
layer of atmosphere high above the Earth). In thatasphere, CFCs
take part in chemical reactions that result in otidn of the
stratospheric ozone layer, which protects the Eadbrface from the
sun. Reducing the release of CFC emissions andinalimg the
production and use of ozone-destroying chemicalgery important to
the Earth's stratosphere.

Hazardous Air Pollutants (HAPs) are chemicals that cause serious
health and environmental effects. Health effectduise cancer, birth
defects, nervous system problems, and death does$sive accidental
releases, such as the disaster that occurrededtigide plant in Bhopal,
India.

Hazardous air pollutants are released by souradsasichemical plants,
dry cleaners, printing plants, and motor vehicleduding cars, trucks,
buses, planes.

Lead is a highly toxic metal that produces a range ofeask health
effects particularly in young children. Lead camusa nervous system
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damage and digestive problems, and some lead-oorgachemicals
cause cancer. Lead can also harm wildlife.

Lead has been phased out of gasoline, which hasidayably reduced
the contamination of air by lead. However, lead stih be inhaled or
ingested from other sources. The sources for leatlde paint (for
houses and cars), smelters, manufacture of leddrieat fishing lures,
certain parts of bullets, some ceramic ware, waiiges, and a few hair
dye products.

Ozone G is a gas that is a variety of oxygen. Oxygen cass$ two
oxygen atoms; ozone consists of three. Ozone iupiper atmosphere,
where it occurs naturally in what is known as thkzere layer, shields
the Earth from the sun's dangerous ultraviolet.rblgavever, at ground
level where it is a pollutant with highly toxic effts, ozone damages
human health, the environment, crops, and a widgeraf natural and
artificial materials. Ground-level ozone can iédhe respiratory tract,
causing chest pain, persistent cough, an inalitittake a deep breath,
and an increased susceptibility to lung infecti@zone can damage
trees and plants and reduce visibility.

Ground-level ozone comes from the breakdown (oldatof volatile
organic compounds found in solvents. It is alsar@lpct of reactions
between chemicals that are produced by burning, gzedoline, other
fuels, and chemicals found in paints and hair spr&xidation occurs
readily during hot weather. Vehicles and industaes major sources of
ground-level ozone.

Nitrogen Oxide (NOy) is a major contributor to smog and acid rain.
Nitrogen oxides react with volatile organic compdsito form smog. In
high doses, smog can harm humans by causing hngadifificulty for
asthmatics, coughs in children, and general illngsshe respiratory
system. Acid rain can harm vegetation and run Iate@es and rivers
which changes, the chemistry of the water, and sakeotentially
uninhabitable for all but acid-tolerant bacteria.

Nitrogen oxides are produced from burning fuelsluding gasoline and
coal. (NQ) acid aerosols can reduce visibility.

Particulate Matter is any type of solid in the air in the form of skeo
dust, and vapors, which can remain suspended fieméa&d periods.
Aside from reducing visibility and soiling clothingmicroscopic
particles in the air can be breathed into lungugdsecoming lodged and
causing increased respiratory disease and lung giankarticulates are
also the main source of haze, which reduces vitsibil
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Particulates are produced by many sources, inaudiurning of diesel
fuels by trucks and buses, fossil fuels, mixing aagplication of
fertilizers and pesticides, road construction, stdal processes such as
steel making, mining, agricultural burning, and @ben of fireplaces
and woodstoves.

Sulfur Dioxide (SO,) is an odorless gas at low concentrations, but can
have a very strong smell at high concentrations, iIS@ gas produced
by burning coal, most notably in power plants. Somdustrial
processes, such as production of paper and smeitingetals, produce
sulfur dioxide.

Like nitrogen oxides, S£is a major contributor to smog and acid rain.
SO, is closely related to sulfuric acid, a strong acid can harm
vegetation and metals and can cause lung probiesisding breathing
problems and permanent damage to lungs.

Volatile Organic Compounds (VOCs) are organic chemicals. All
organic compounds contain carbon, and organic ad@siare the basic
chemicals found in all living things and in all prects derived from
living things. Many organic compounds we use do auxur in nature,
but were synthesized by chemists in laboratorieslatile chemicals
produce vapors easily. At room temperature vapeaslity escape from
volatile liquid chemicals.

VOCs include gasoline, industrial chemicals suclb@&szene, solvents
such as toluene and xylene, and perchloroethylgmanc{pal dry
cleaning solvent). VOCs are released from burniogl,f such as
gasoline, wood, coal, natural gas and from solygmsts, glues, and
other products used at home or work. Vehicle emissiare an
important source of VOCs. Many VOCs are hazardausadlutants; for
example, benzene causes cancer (ELSI, Project).

SELF-ASSESSMENT EXERCISE

1. What is indoor air pollution?
2. List some major air pollutants

3.5 Health Effects of Air Pollution

The human health effects of poor air quality are r@aching, but
principally affect the body's respiratory systend @he cardiovascular
system. Individual reactions to air pollutants elep on the type of
pollutant a person is exposed to, the degree ad®xe, the individual's
health status and genetics. People who exercis®mans, for example,
on hot, smoggy days increase their exposure tofaoils in the air.
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The health effects caused by air pollutants maygeafrom subtle
biochemical and physiological changes to difficultyreathing,
wheezing, coughing and aggravation of existingiragmy and cardiac
conditions. These effects can result in increassedication use,
increased doctor or emergency room visits, moreitedsadmissions
and even premature death (ELSI, Project)

3.5.1 Human Respiratory System

The health of our lungs and entire respiratoryesysis affected by the
guality of the air we breathe. In addition to ogwg this air contains
other substances such as pollutants, which cammfyeftl. Exposure to

chemicals by inhalation can negatively affect aurgs and other organs
in the body. The respiratory system is particylasknsitive to air

pollutants because much of it is made up of exposechbrane. Lungs
are anatomically structured to bring large quaggif air (on average,
400 million litres in a lifetime) into intimate ctact with the blood

system, to facilitate the delivery of oxygen.

Lung tissue cells can be injured directly by aillygants such as ozone,
metals and free radicals. Ozone can damage tleelalvthe individual
air sacs in the Ilung where oxygen and carbon dexiare
exchanged. More specifically, airway tissues whiane rich in
bio-activation enzymes can transform organic patité into reactive
metabolites and cause secondary lung injury. Ltisgue has an
abundant blood supply that can carry toxic subs&tsnand their
metabolites to distant organs. In response tatmsult, lung cells also
release a variety of potent chemical mediators iy critically affect
the function of other organs such as those of #indiovascular system.
This response may also cause lung inflammation iamgair lung
function.

Structure and Function of Human Respiratory System

The human respiratory system is dominated by oomgduwhich bring
fresh oxygen (@ into our bodies while expelling carbon dioxide
(CO,). The oxygen travels from the lungs through tleodistream to
the cells in all parts of the body. The cells tis® oxygen as fuel and
give off carbon dioxide as a waste gas. The wgaseis carried by the
bloodstream back to the lungs to be exhaled.

The lungs accomplish this vital process - callesl gechange - using an
automatic and quickly adjusting control system.isThas exchange
process occurs in conjunction with the central aasvsystem (CNS),
the circulatory system, and the musculature ofdia@hragm and the
chest (ELSI Project; Air polluting fact sheet, 2D06
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The human respiratory system can be divided ineouthper respiratory
tract and the lower respiratory tract. The uppspiratory tract includes
the following rigid structures:

Nasal cavities:Filter the air we breathe and provide a senseneils
Pharynx: Acts in the respiratory and the digestive system.

Larynx: Link between the pharynx and the trachea, genethéesoice
with the presence of vocal folds.

Trachea: The trachea is the bond with the lower respiratomgt. This
is a flexible structure allowing the air to go dotarthe lungs.

In addition to gas exchange, the lungs and therogaets of the
respiratory system have important jobs to do nmedptio breathing.
These include:

. Bringing all air to the proper body temperature.

. Moisturizing the inhaled air for necessary humidity

. Protecting the body from harmful substances by hbogy
sneezing, filtering or swallowing them, or by ailegt the body
through the sense of smell.

. Defending the lungs with cilia (tiny hair-like stture), mucus
and macrophages, which act to remove harmful snbsta
deposited in the respiratory system

Diagram of Human Respiratory System (Culled from ELSI Project)
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The respiratory system is sensitive to air poliutidhe cardiovascular
system can be affected as well.

3.5.2 Human Cardiovascular System

The cardiovascular system has two major componémesheart and a
network of blood vessels. The cardiovascular syswipplies the
tissues and cells of the body with nutrients, nedpry gases, hormones,
and metabolites and removes the waste productsliolar metabolism
as well as foreign matter. It is also responsiigle maintaining the
optimal internal homeostasis of the body and thigcal regulation of
body temperature and pH.

The inhalation of air pollutants eventually leadgheir absorption into
the bloodstream and transport to the heart. A wspectrum of
chemical and biological substances may interacécty with the
cardiovascular system to cause structural charsge$, as degenerative
necrosis and inflammatory reactions. Some politstamy also directly
cause functional alterations that affect the rhydiy and contractility
of the heart. If severe enough occurs, functiam@nges may lead to
lethal arrhythmias without major evidence of stunat damage to the
myocardium.

There also may be indirect actions secondary togdsin other organ
systems, especially the central and autonomic men&ystems and
selective actions of the endocrine system. Sontekmes released
from other inflamed organs may also produce advessdiovascular
effects, such as reducing the mechanical performarmd metabolic
efficiency of the heart and blood vessels.

Many chemical substances may cause the formatioeaative oxygen.
This oxidative metabolism is considered to be aaltio the preservation
of cardiovascular function. For example, oxygesefradicals oxidize
low-density lipoproteins, and this reaction is tgbuto be involved in
the formation of the atherosclerotic plagues. @ed low-density
lipoproteins can injure blood vessel cells andease adherence and the
migration of inflammatory cells to the injured are@he production of
oxygen free radicals in heart tissues has beenciassd with
arrhythmias, and heart cell death (Air pollutiontfaheet, 2006).

3.5.3 Heart and Lung Diseases

Heart and lung illnesses and diseases are commdrthare are many
factors that can increase the chances of contrpdtem such as
smoking and genetic predisposition. The role ofpallution as the
underlying cause remains unclear but is the sulpéctonsiderable
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research. However, it is clear that air pollutioriections and allergies
can exacerbate these conditions. An early diagnesin lead to
appropriate treatment and ensure a normal or ¢tosermal quality of

life. In many cases however, there is no curethasge affected may die
prematurely. The following are the most prevalfiséases:

Minor Lung llinesses -the common cold is the most familiar of these,
with symptoms including sore throat, stuffy or rymose, coughing and
sometimes irritation of the eyes.

Lung Infections - croup, bronchitis, and pneumonia are caused by
viruses or bacteria and are very common. Symptoasintiude cough,
fever, chills and shortness of breath.

Asthma - is an increasingly common chronic disease ananlglren
and adults. It causes shortness of breath, cougbingwheezing or
whistling in the chest. Asthma attacks can be &i1gd by a variety of
factors including exercise, infection, pollen, efies and stress. It can
also be triggered by sensitivity to non-allergipes of pollutants present
in the air such as smog.

Chronic Obstructive Pulmonary Disease (COPD} is also known as
chronic obstructive lung disease and encompassesnayor disorders:
emphysema and chronic bronchitis. Emphysema @ disorder in
which the walls and elasticity of the alveoli aranthged. Chronic
bronchitis is characterized by inflammation of d&dls lining the inside
of bronchi, which increases the risk of infectiordabstructs airflow in
and out of the lung. Smoking is responsible fgoragimately 80% of
COPD cases while other forms of air pollution mégoanfluence the
development of these diseases. Symptoms includigh¢cg@roduction of
mucous and shortness of breath. It is importamidte that no cure
exists for people suffering from COPD although tteallifestyle and
appropriate medication can help (ELSI Project; gotlution fact sheet,
2006).

Lung Cancer - is the most common cause of death due to cancer in
women and men. Cigarette smoke contains variousnoayens and is
responsible for most cases of this often fatalatise The symptoms of
lung cancer begin silently and then progress torgbrcough, wheezing
and chest pain. Air pollution has been linked sehe weakly to lung
cancer.

Coronary Artery Disease - refers to the narrowing or blocking of
the arteries or blood vessels that supply bloadtthéoheart. This disease
includes angina and heart attack which share simylemptoms of pain

or pressure in the chest. Unlike angina, the sgmptcaused by heart
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attack do not subside with rest and may cause pemmalamage to the
heart. Smoking, lack of exercise, excess weighgt) bholesterol levels
in the blood, family history and high blood pressare some of the
factors that may contribute to this disease.

Heart Failure - is a condition in which the heart is unable tp&avith
its work load of pumping blood to the lungs and thst of the body.
The most common cause is severe coronary arteeasks The main
symptoms are shortness of breath and swellingeoattkles and feet.

Heart-Rhythm Problems - are irregular or abnormal rhythms of the
heart beat. In some cases heart-rhythm problemsaarsed by coronary
artery disease. Symptoms of heart-rhnythm problemside fluttering in
the chest (palpitation) and feeling light-headedmg& heart-rhythm
problems are life-threatening and need emergenewtrirent (Air
pollution fact sheet, 2006).

3.6 Population at Risk

Although everyone is at risk from the health eféeof air pollution,
certain sub-populations are more susceptible.viddal reactions to air
contaminants depend on several factors such aggbeof pollutant, the
degree of exposure and how much of the pollutaptesent. Age and
health are also important factors.

The elderly and people suffering from cardio-resjairy problems such
as asthma appear to be the most susceptible groups.

Children and newborns are also sensitive to thdtthedfects of air
pollution since they take in more air than adutis their body weight
and consequently, a higher level of pollutantseog?e who exercise
outdoors on hot and smoggy days are also at graatedue to their
increased exposure to pollutants in the air.

4.0 CONCLUSION

This is a rather long unit. Do bear with us. As youst have observed,
there are many aspects to air pollution. So, this hasically looked at
air pollution and the resultant health effects.difining air pollution,
this unit defined it simply as the contaminatioraofby the discharge of
harmful substances.
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5.0 SUMMARY

Hope you enjoyed this unit, and didn't find it rathlong. This unit
generally looked at the health effects of air paodho. It started by
defining air pollution as well as indoor and outdaa pollution. It also
identified several air pollutants, health effectsl dastly populations at
risk. Now let us attempt the following questionsove

6.0 TUTOR-MARKED ASSIGNMENT

What are the health effects of air pollution?

ANSWER TO SELF-ASSESSMENT EXERCISE

1. Indoor air pollution is the presence of excesdevels of air
contaminants inside a home or building from soursesh as
cigarette smoking, fuel combustion for heating @oling,
certain wallboards, carpets, or insulation as aglthe geology of
the area.

2. I. Carbon Dioxide
il. Carbon Monoxide
ili. Particulate Matter
V. Sulfur Dioxide

V. Ozone
Vi. Lead
vii..  Hazardous air pollutant

viii.  Nitrogen Oxide
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1.0 INTRODUCTION

This unit provides an in-depth review of water pobdn. Thus,
comprising over 70 percent of the Earth’'s surfacater is undoubtedly
the most precious natural resource that existsuomplanet. Without the
seemingly invaluable compound comprised of hydrogad oxygen,
life on Earth would be non-existent, it is essdrita everything on our
planet to grow and prosper. Although we as hunmaosgnize this fact,
we disregard it by polluting our rivers, lakes, awbans. Subsequently,
we are slowly but surely harming our planet to thaint where
organisms are dying at a very alarming rate. Iditah to innocent
organisms dying off, our drinking water has becanreatly affected as
Is our ability to use water for recreational pugms In order to combat
water pollution, we must understand the problent laecome part of
the solution (Krantz and Kiffersrtein, 2006).

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define water pollution;

. identify the major water pollutants;

. identify the causes of water pollution;

. classify water pollution; and

. ascertain the health impact of water pollution.
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3.0 MAIN CONTENT

3.1 What is Water Pollution?

According to the American College Dictionary, pdidun is defined
as: to make foul or unclean; dirty. Water pollatioccurs when a body
of water is adversely affected due to the addibblarge amounts of
materials to the water. When it is unfit for itdended use, water is
considered polluted.

3.2 What are the Major Water Pollutants?
There are several classes of water pollutants:

. The first are disease-causing agemtsese are bacteria, viruses,
protozoa and parasitic worms that enter sewage symhs and
untreated waste.

. A second category of water pollutants is oxygen-aietimg
wastes; wastes that can be decomposed by oxygairingq
bacteria. When large populations of decomposingebiac are
converting these wastes it can deplete oxygendaughe water.
This causes other organisms in the water, sucistastd die.

. A third class of water pollutants is water-solublerganic
pollutants, such as acids, salts and toxic metalge quantities
of these compounds will make water unfit to drimklavill cause
the death of aquatic life.

. Another class of water pollutants are nutrientseyl'lare water-
soluble nitrates and phosphates that cause exeegsbwth of
algae and other water plants, which deplete theengabxygen
supply. This kills fish and, when found in drinkiagter, can Kkill
young children.

. Water can also be polluted by a number of organimpounds
such as oll, plastics and pesticides, which arenhdrto humans
and all plants and animals in the water. A very gdgious
category is suspended sediment, because it caepdstidn in
the water's light absorption and the particles agprdangerous
compounds such as pesticides through the water.

. Finally, water-soluble radioactive compounds caunseacancer,

birth defects and genetic damage and are thus da&ngerous
water pollutants (Lenntech, 2007)
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3.3 Causes of Water Pollution

Many causes of water pollution including sewage dedilizers
containing nutrients such as nitrates and phosphdte excess levels,
nutrients over stimulate the growth of aquatic damand algae.
Excessive growth of these types of organisms caresgty clogs our
waterways, use up dissolved oxygen as they decamnposl block light
to deeper waters. This, in turn, proves very halmefaquatic organisms
as it affects the respiration ability or fish anther invertebrates that
reside in water.

Pollution is also caused when silt and other suspérsolids, such as
soil, wash-off plowed fields, construction and loggsites, urban areas,
and eroded river banks when it rains. Under nhoaditions, lakes,
rivers, and other water bodies undeEdrophication an aging process
that slowly fills in the water body with sedimentdaorganic matter.
When these sediments enter various bodies of whsér,respiration
becomes impaired, plant productivity and water kldgcome reduced,
and aqguatic organisms and their environments becuoifiecated.

Pollution in the form of organic material entersta&avays in many
different forms as sewage, as leaves and grasgirayp, or as runoff
from livestock feedlots and pastures. When natwactteria and
protozoan in the water break down this organic nmalieghey begin to
use up the oxygen dissolved in the water. Manyegypf fish and
bottom-dwelling animals cannot survive when levels dissolved
oxygen drop below two to five parts per million. héh this occurs, it
kills aquatic organisms in large numbers which $e#al disruptions in
the food chain.

SELF-ASSESSMENT EXERCISE

Identify the major water pollutants.
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Figure 2: An Example of a polluted stream

3.4 Classifying Water Pollution

The major sources of water pollution can be clasgbkias municipal,
industrial, and agricultural.

Municipal water pollution consists of waste wateonh homes and
commercial establishments. For many years, the maal of treating
municipal wastewater was simply to reduce its conte# suspended
solids, oxygen-demanding materials, dissolved ianig compounds,
and harmful bacteria. In recent years, howeverenstress has been
placed on improving means of disposal of the sodisidues from the
municipal treatment processes. The basic methbtteaiing municipal
wastewater fall into three stagegrimary treatment including grit
removal, screening, grinding, and sedimentatssgondary treatment
which entails oxidation of dissolved organic matbgr means of using
biologically active sludge, which is then filtereaff; and tertiary
treatment in which advanced biological methods of nitrogemoval
and chemical and physical methods such as grariiGation and
activated carbon absorption are employed. The imandhd disposal of
solid residues can account for 25 to 50 percenthef capital and
operational costs of a treatment plant.

The characteristics of industrial waste waters ddfer considerably

both within and among industries. The impact afustrial discharges
depends not only on their collective charactemsststich as biochemical
oxygen demand and the amount of suspended solidsgl®o on their

content of specific inorganic and organic substand&ree options are
available in controlling industrial wastewater. ol can take place at
the point of generation in the plant; wastewatar ba pretreated for
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discharge to municipal treatment sources; or wasiEwcan be treated
completely at the plant and either reused or diggth directly into
receiving waters.

Agriculture, including commercial livestock andyttoy farming, is the

source of many organic and inorganic pollutantsurface waters and
groundwater. These contaminants include both sadirfrom erosion
cropland and compounds of phosphorus and nitrodext partly

originate in animal wastes and commercial fertitize Animal wastes
are high in oxygen demanding material, nitrogen phdsphorus, and
they often harbor pathogenic organisms. Wastem fammmercial

feeders are contained and disposed of on landr thain threat to

natural waters, therefore, is from runoff and leagh Control may

involve settling basins for liquids, limited bioliogl treatment in aerobic
or anaerobic lagoons, and a variety of other method

3.5 Health Impacts of Water Pollution

It is a well-known fact that clean water is abselytessential for healthy
living. Adequate supply of fresh and clean drinkimgter is a basic need
for all human beings on the earth, yet it has bd#served that millions
of people worldwide are deprived of this. (Edugre06)

Freshwater resources all over the world are thneateot only by over
exploitation and poor management but also by eatdbglegradation.
The main source of freshwater pollution can belatted to discharge of
untreated waste, dumping of industrial effluentd amn-off from
agricultural fields. Industrial growth, urbanizatiand the increasing use
of synthetic organic substances have serious amdrsa impacts on
freshwater bodies. It is a generally accepted fhat the developed
countries suffer from problems of chemical discleargto the water
sources mainlhgroundwatey while developing countries face problems
of agricultural run-off in water sources. Pollutedterlike chemicals in
drinking water causes problem to health and leadswater-borne
diseaseswhich can be prevented by taking measures evethet
household level (Edugreen, 2006)

3.5.1 Groundwater and its Contamination

Many areas of groundwater and surface water are camwaminated
with heavy metals, POPs (persistent organic paits)a and nutrients
that have an adverse affect on health. Water-bdiseases and water-
caused health problems are mostly due to inadeqrateincompetent
management of water resources. Safe water foraallonly be assured
when access, sustainability, and equity can beagieed. Access can be
defined as the number of people who are guarars@keddrinking water
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and sufficient quantities of it. There has to bes#fort to sustain it, and

there has to be a fair and equal distribution ofew#o all segments of

the society. Urban areas generally have a highesrage of safe water

than the rural areas. Even within an area thevanation: areas that can
pay for the services have access to safe watereabareas that cannot
pay for the services have to make do with watemfiand pumps and

other sources.

In the urban areas water gets contaminated in nolifigrent ways,
some of the most common reasons being leaky waierj@ints in areas
where the water pipe and sewage line pass closghielg Sometimes
the water gets polluted at source due to varioasams and mainly due
to inflow of sewage into the source.

Ground water can be contaminated through variousces and some of
these are mentioned below:

Pesticides: Run-off from farms, backyards, and golf coursestam
pesticides such as DDT that in turn contaminate whser. Leechate
from landfill sites is another major contaminatisgurce. Its effects on
the ecosystems and health are endocrine and reginoglldamage in
wildlife. Groundwater is susceptible to contamioatias pesticides are
mobile in the soil. It is a matter of concern agséh chemicals are
persistent in the soil and water.

Sewage:Untreated or inadequately treated municipal sevisgemajor
source of groundwater and surface water pollutiorthie developing
countries. The organic material that is discharngétl municipal waste
into the watercourses uses substantial oxygenidbodical degradation
thereby upsetting the ecological balance of rieed lakes. Sewage also
carries microbial pathogens that are the causkeo$pread of disease.

Nutrients: Domestic waste water, agricultural run-off, andustrial

effluents contain phosphorus and nitrogen, fedilizun-off, manure
from livestock operations, which increase the lenfehutrients in water
bodies and can cause eutrophication in the lakeésiaars and continue
on to the coastal areas. The nitrates come maioiy the fertilizer that
is added to the fields. Excessive use of fertifizeauses nitrate
contamination of groundwater, with the result tmgfrate levels in
drinking water is far above the safety levels repmnded. Good
agricultural practices can help in reducing the ami@f nitrates in the
soil and thereby lower its content in the water.

Synthetic organics: Many of the 100 000 synthetic compounds in use

today are found in the aquatic environment and mcdate in the food
chain. POPs or Persistent organic pollutants, sgmtethe most harmful
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element for the ecosystem and for human healtheXample, industrial
chemicals and agricultural pesticides. These chamican accumulate
in fish and cause serious damage to human heahlleré\pesticides are
used on a large-scale, groundwater gets contardiraate this leads to
the chemical contamination of drinking water.

Acidification: Acidification of surface water, mainly lakes and
reservoirs, is one of the major environmental intpa¢ transport over
long distance of air pollutants such as sulphuxide from power
plants, other heavy industry such as steel plard, motor vehicles.
This problem is more severe in the developed world.

3.5.2 Chemicals in Drinking Water

Chemicals in water can be both naturally occurrmmgntroduced by
human interference and can have serious healtbteffe

Fluoride: Fluoride in the water is essential for protectigiaiast dental
caries and weakening of the bones, but higherdesaah have an adverse
effect on health. High fluoride content could berid naturally in some
waters.

Arsenic: Arsenic occurs naturally or is possibly aggravabsdover

powering aquifers and by phosphorus from fertiszerHigh

concentrations of arsenic in water can have anradweffect on health.
A few years back, high concentrations of this eleim@as found in
drinking water in six districts in West Bengal, limdia. A majority of

people in the area was found suffering from arsekio lesions. It was
felt that arsenic contamination in the groundwates due to natural
causes.

Lead: Pipes, fittings, solder, and the service connestiof some
household plumbing systems contain lead that cant&tes the drinking
water source.

Recreational use of water:.Untreated sewage, industrial effluents, and
agricultural waste are often discharged into théewhodies such as the
lakes, coastal areas and rivers endangering tlserfor recreational
purposes such as swimming and canoeing.

Petrochemicals: Petrochemicals contaminate the groundwater from
underground petroleum storage tanks.

Other heavy metals: These contaminants come from mining waste and
tailings, landfills, or hazardous waste dumps.
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Chlorinated solvents: Metal and plastic effluents, fabric cleaning,
electronic and aircraft manufacturing are often cliisged and
contaminate groundwater.

3.5.3 Disease

Cause Water-borne diseases

Bacterial Typhoid

infections Cholera
Paratyphoid feve
Bacillary dysentery

Viral Infectious  Hepatitis  (jaundice;

infections Poliomyelitis

Protozoal Amoebic dysentery

infections

Water-borne diseases are infectious diseases spreadrily through

contaminated water. Though these diseases aredseitbar directly or

through flies or filth, water is the chief mediurarfspread of these
diseases and hence they are termed as water-begasels.

Most intestinal (enteric) diseases are infectionsl are transmitted
through faecal waste. Pathogens — which includeisyirbacteria,
protozoa, and parasitic worms — are disease-proguajents found in
the faeces of infected persons. These diseasem@me prevalent in
areas with poor sanitary conditions. These path®dgeavel through
water sources and interfuses directly through per$@ndling food and
water. Since these diseases are highly infectiextreme care and
hygiene should be maintained by people lookingraéie infected

patient. Hepatitis, cholera, dysentery, and typlaoelthe more common
water-borne diseases that affect large populatiotise tropical regions.
A large number of chemicals that either exist redtyin the land, or are
added due to human activity dissolve in the watdrereby

contaminating it and leading to various diseases.

Pesticides: The organophosphates and the carbonates present in
pesticides affect and damage the nervous systentcamdause cancer.
Some of the pesticides contain carcinogens thatezkcecommended
levels. They contain chlorides that cause reprodeicind endocrinal
damage.

Lead: Lead is hazardous to health as it accumulatefienbbdy and

affects the central nervous system. Children areymnt women are
most at risk.
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Fluoride: Excess fluorides can cause yellowing of the teeth damage
to the spinal cord and other crippling diseases.

Nitrates: Drinking water that gets contaminated with nitsatan prove
fatal especially to infants that drink formula mids it restricts the
amount of oxygen that reaches the brain causing ‘lthee baby’
syndrome. It is also linked to digestive tract aasc It causes algae to
bloom resulting in eutrophication in surface water.

Petrochemicals: Benzene and other petrochemicals can cause cancer
even at low exposure levels.

Chlorinated solvents: These are linked to reproduction disorders and to
some cancers.

Arsenic: Arsenic poisoning through water can cause livaet aarvous
system damage, vascular diseases and also skiercanc

Other heavy metals: —-Heavy metals cause damage to the nervous
system and the kidney, and other metabolic disoopti

Salts It makes the fresh water un-safe for drinking ambation
purposes.

Exposure to polluted water can cause diarrhea,igiation, respiratory
problems, and other diseases, depending on thetgailthat is in the
water body. Stagnant water and other untreatedrvpateide a habitat
for the mosquito and a host of other parasitesiaselcts that cause a
large number of diseases especially in the tropregions. Among
these, malaria is undoubtedly the most widely histed and causes
most damage to human health (ELSI Project)

4.0 CONCLUSION

This unit provided a general perspective of caases effects of water
pollution. Specifically, it states that water padidtun occurs when a body
of water is adversely affected due to the addibblarge amounts of
materials to the water. When it is unfit for it#anded use, water is
considered polluted. Sewage and fertilizers coirigimutrients such as
nitrates and phosphates, oil, excess growth oftegpkants and algae,
etc. were identified as various causes of watdupoh. Water pollution
was further classified into municipal, agriculturand industrial
pollutions. Lastly, health effects of water polartj was illustrated in the
line of groundwater and its contaminations, chetsicgadrinking water
and diseases.
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5.0 SUMMARY

In this unit, we looked the definition and causésvater pollution as
well as major water pollutants. This unit furthelassified water
pollution in terms of municipal, industrial and mgidtural and further
identified the health effects of water pollutiorhdpe you enjoyed your
studies. Now let us attempt the questions below.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define water pollution
2. identify the causes of water pollution
3 Identify the health impacts of water pollution

ANSWER TO SELF-ASSESSMENT EXERCISE
Major water pollutants are:

I Disease-causing agents - these are bacteria, sjrps®ozoa and
parasitic worms that enter sewage systems andatetrevaste.

. A second category of water pollutants is oxygen-aleting
wastes; wastes that can be decomposed by oxygairingq
bacteria. When large populations of decomposingeliac are
converting these wastes it can deplete oxygendamndhe water.

iii. Another class of water pollutants are nutrientseyllare water-
soluble nitrates and phosphates that cause exeegsbwth of
algae and other water plants, which deplete theengabxygen
supply. This kills fish and, when found in drinkimgter, can Kkill
young children.

\2 Water can also be polluted by a number of organmpounds
such as oll, plastics and pesticides, which arenhdrto humans
and all plants and animals in the water.

V. Finally, water-soluble radioactive compounds caunseacancer,
birth defects and genetic damage and are thus da&ngerous
water pollutants.
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INTRODUCTION

We cannot eliminate radiation from our environmesgpecially now
that the global has introduced mobile phones atate services, and
the erection of masts, sometimes erected haphszardl aid
telecommunication receptions. We can, however, aedaur risks by
controlling our exposure to it. Understanding rédiaand radioactivity
will help you make informed decisions about youp@sure.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. describe radiation;

. describe radioactivity;

. describe atoms and what causes it to be radioactive

. ascertain how people are exposed to radioactivity;

. ascertain the health effects of radiation;

. determine the cancer causing effects of radiaaod;

. ascertain if children are more sensitive to radrathan adults.

3.0 MAIN CONTENT

3.1 What is Radiation?

Radiation is energy that travels in the form of es\wor high speed
particles.

When we hear the word ' radiation’, we generallgktof nuclear power
plants, nuclear weapons, or radiation treatmentsémcer. We would
also be correct to add 'microwaves, radar, elettgower lines, cellular
phones, and sunshine' to the list. There are maffgreht types of

radiation that have a range of energy forming a&ctedbmagnetic
spectrum. However, when you see the word 'radiatiothis unit, we

are referring to the types of radiation used inlearc power, nuclear
weapons, and medicine. These types of radiativa baough energy to
break chemical bonds in molecules or remove tighttyund electrons
from atoms, thus creating charged molecules or at@ions). These
types of radiation are referred to as ‘ionizingatan.'

3.2 What is Radioactivity?
Radioactivity is the property of some atoms thatses them to

spontaneously give off energy as particles or r&adioactive atoms
emit ionizing radiation when they decay.

3.3 Whatis an Atom?

To be able to understand radiation and radioagiiwou need to
understand the language of atomic structure:

Atoms are the extremely small particles of which, w&ad everything

around us, are made. There are 92 naturally oogueiements and
scientists have made another 17, bringing the totaD9. Atoms are the
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smallest unit of an element that chemically behahessame way the
element does.

When two chemicals react with each other, the r@adiakes place
between individual atoms--at the atomic level. Phecesses that cause
materials to be radioactive--to emit particles amergy--also occur at
the atomic level (ELSI Project).

3.3.1 Why Some Atoms are radioactive?

The balance of the forces in the nucleus of an atetarmines whether
a nucleus is stable or unstable, and is the kewrtewering these
guestions:

3.3.1.1 What Causes Atoms to be Radioactive?

Atoms found in nature are either stable or unstalateatom is stable if
the forces among the particles that make up thiens@re balanced. An
atom is unstable (radioactive) if these forces ambalanced--if the
nucleus has an excess of internal energy. Unstafolens are called
radionuclides The instability of a radionuclide's nucleus maggsuit
from an excess of either neutrons or protons. Astabile nucleus will
continually vibrate and contort and, sooner orrlatgtempt to reach
stability by some combination of means:

. ejecting neutrons, and protons

. converting one to the other with the ejection dfeda particle or
positron

. the release of additional energy by photon (i.@amga ray)
emission.

SELF-ASSESSMENT EXERCISE

I What is radiation?

. What is radioactivity?

iii. To be able to understand radiation and radioagtiyibu need to
understand the language of ----------====mmem e

3.4 How are People Exposed to Radiation?

When we hear the words ' radiation exposure,’ weeigdly think of
radiation from a source beaming out and strikiregekterior of a body.
However, radioactive particles can also becomedddgside the body
and expose internal organs as the radionuclidesydés a result, health
physicists consider not only the type of radia@mitted from a source
but also the routes by which people are likelydme in contact with it.
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There are three main routes of exposure or expgailavays

. inhalation
. ingestion
. direct exposure

3.4.1 Inhalation

Exposure by the inhalation pathway occurs when Igedpeathe
radioactive materials into the lungs. The chiefa@ns are radioactively
contaminated dust, smoke, or gaseous radionudiags as radon.

3.4.1.1 What Happens to Inhaled Radioactive Materig?

Radioactive particles can lodge in the lungs amdara for a long time.
As long as it remains and continues to decay, tkposure

continues. For radionuclides that decay slowly, ékposure continues
over a very long time. Inhalation is of most camcéor radionuclides
that are alpha or beta particle emitters. Alpha bath particles can
transfer large amounts of energy to surroundingués damaging DNA
or other cellular material. This damage can evdiytlead to cancer or
other diseases and mutations.

3.4.2 Ingestion

Exposure by the ingestion pathway occurs when someswallows
radioactive materials. Alpha and beta emitting sadclides are of most
concern for ingested radioactive materials. Thdgase large amounts
of energy directly to tissue, causing DNA and ottedl damage.

3.4.2.1 What Happens to Ingested Radioactive Matals?
Ingested radionuclides can expose the entire dvgeslystem. Some
radionuclides can also be absorbed and exposeidineyls and other
organs, as well as the bones. Radionuclides tigaelaninated by the
body fairly quickly are of limited concern. Thesslionuclides have a
short biological half-life.

3.4.3 Direct (External) Exposure

The third pathway of concern is direct or extereaxposure from
radioactive material.
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The concern about exposure to different kinds difatégon varies:

. Limited concern about alpha particles. They camaotetrate the
outer layer of skin, but if you have any open waigdu may be
at risk.

. Greater concern about beta particles. They can tharskin in
some cases, or damage eyes.

. Greatest concern is about gamma radiation. Difteren

radionuclides emit gamma rays of different strengtt gamma
rays can travel long distances and penetrate Bntlieough the
body.

Gamma rays can be slowed by dense material (shggldsuch as lead,
and can be stopped if the material is thick eno@glamples of
shielding are containers; protective clothing, sasha lead apron; and
soil covering buried radioactive materials (ELSbject).

3.5 How does Radiation Cause Health Effects?

Radioactive materials that decay spontaneously yo®dionizing

radiation, which has sufficient energy to strip gw#ectrons from atoms
(creating two charged ions) or to break some chanonds. Any
living tissue in the human body can be damagedbiging radiation in

a unique manner. The body attempts to repair theade, but
sometimes the damage is of a nature that canngdagred or it is too
severe or widespread to be repaired. Also mistakade in the natural
repair process can lead to cancerous cells. Thé comsmon forms of
ionizing radiation are alpha and beta particleggaoanma and X-rays.

3.5.1 What Kinds of Health effects does Exposure tRadiation
Cause?

In general, the amount and duration of radiatioposwre affects the
severity or type of health effect. There are twodgar categories of health
effects: stochastic and non-stochastic.

Stochastic Health Effects

Stochastic effects are associated with long-temw-level (chronic)
exposure to radiation. ("Stochastic" refers to thkelihood that
something will happen.) Increased levels of expesuake these health
effects more likely to occur, but do not influertbe type or severity of
the effect.

Cancer is considered by most people the primarytthedfect from
radiation exposure. Simply put, cancer is the utroled growth of
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cells. Ordinarily, natural processes control thie i@ which cells grow
and replace themselves. They also control the bogdgocesses for
repairing or replacing damaged tissue. Damage doguat the cellular
or molecular level, can disrupt the control proessspermitting the
uncontrolled growth of cells--cancer. This is wlpnizing radiation's
ability to break chemical bonds in atoms and mdkesmakes it such a
potent carcinogen.

Other stochastic effects also occur. Radiation canse changes in
DNA, the "blueprints” that ensure cell repair aeglacement produces
a perfect copy of the original cell. Changes in DNike called

mutations.

Sometimes the body fails to repair these mutationseven creates
mutations during repair. The mutations can be dgetic or genetic.
Teratogenic mutations are caused by exposure diths in the uterus
and affect only the individual who was exposed. &ienmutations are
passed on to offspring.

Non-Stochastic Health Effects

Non-stochastic effects appear in cases of exposurdggh levels of
radiation, and become more severe as the exposareases. Short-
term, high-level exposure is referred to as ‘a@xgbsure.

Many non-cancerous health effects of radiation aom-stochastic.
Unlike cancer, health effects from ‘acute’ expodareadiation usually
appear quickly. Acute health effects include burmrsd radiation
sickness. Radiation sickness is also called 'madigtoisoning.' It can
cause premature aging or even death. If the dokdak death usually
occurs within two months. The symptoms of radiasorkness include:
nausea, weakness, hair loss, skin burns or dingdisingan function.
Medical patients receiving radiation treatmentsmfexperience acute
effects, because they are receiving relatively higlrsts" of radiation
during treatment.

3.6 Is any Amount of Radiation Safe?

There is no firm basis for setting a "safe" levélexposure above
background for stochastic effects. Many sourced eadliation that is
well below natural background levels. This makesxiremely difficult
to isolate its stochastic effects. Some scientistert that low levels of
radiation are beneficial to health (this idea isown as hormesis).
However, there do appear to be threshold exposareke various non-
stochastic effects (ELSI Project).
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3.7 How do we know Radiation Causes Cancer?

Basically, we have learned through observation. Wpeople first
began working with radioactive materials, sciestididn't understand
radioactive decay, and reports of illness wereteczad.

As the use of radioactive materials and reportslréss became more
frequent, scientists began to notice patterns & itlnesses. People
working with radioactive materials and x-rays deyeld particular
types of uncommon medical conditions. For exampseientists
recognized as early at 1910 that radiation caukedcsincer. Scientists
began to keep track of the health effects, and ssetnup careful
scientific studies of groups of people who had begrosed.

Among the best known long-term studies are thoséapinese atomic
bomb blast survivors, other populations exposedntclear testing
fallout (for example, natives of the Marshall Islaih and uranium
miners.

3.8 Are Children more Sensitive to Radiation than Aults?

Yes, because children are growing more rapidlyretrege more cells
dividing and a greater opportunity for radiationdisrupt the process.
Fetuses are also highly sensitive to radiation. Tésulting effects
depend on which systems are developing at thedine&posure.

4.0 CONCLUSION

In this unit, we defined radiation as the energt thavels in the form of
waves or high speed particles. Radioactivity is pineperty of some
atoms that causes them to spontaneously give efiggras particles or
rays. Radioactive atoms emit ionizing radiation wileey decay. To be
able to understand radiation and radioactivity, yeed to understand
the language of atomic structure. It was also ofesethat an unstable
atom will continually vibrate and contort and, seoor later, attempt to
reach stability by some combination of means: &jgcheutrons, and
protons, converting one to the other with the epacbf a beta particle
or positron and the release of additional energplyton (i.e., gamma
ray) emission. We also saw that people are gegyeetbosed to
radiation through inhalation, ingestion and diresternal exposure.
Also, the health effects of radiation ranged frotackastic to non-
stochastic effects.
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5.0 SUMMARY

Hope you found this unit insightful. This unit hded the concept of
radiation, radioactivity, atoms and general heaitfects of radiation.
Now let us attempt the questions below.

ANSWER TO SELF-ASSESSMENT EXERCISE

. Radiation is energy that travels in the form of es\wor high
speed particles.
. Radioactivity is the property of some atoms thatses them to

spontaneously give off energy as particles or r&edioactive
atoms emit ionizing radiation when they decay.

. To be able to understand radiation and radioagtiyibu need to
understand the language of atomic structure

6.0 TUTOR-MARKED ASSIGNMENT
How are people exposed to radiation?
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1.0 INTRODUCTION

This unit presents an overview of methods of heattbcation and its
application to environmental health. This is of &ssumption that health
cannot be attained in isolation of the environmamd also that health
does not come automatically, it is learned andebeing must be acted

upon.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define health education;

. identify methods of environmental health education;

. identify types of environmental messages;

. apply environmental health education to individuadsd
communities; and

. evaluate environmental health education.

3.0 MAIN CONTENT

3.1 Definition of Health Education

Health education is a process with intellectuajcpslogical, and social
dimensions relating to activities which increase dhilities of people to
make informed decisions affecting their persorahify and community

well-being. This process based on scientific pples, facilitates

learning and behavioural change in both healthgmersl and consumers
(Ross and Mico, 1980).

3.2 Methods of Environmental Health Education

There are many methods of environmental health adrg but
underlying every method isdmmunication Communication is thus an
essential ingredient of social change. Among metla&communication
employed in health education includes:

. Traditional Methods: include proverbs, songs, daand town
criers.

. Method of Involvement

. Demonstration

. Use of symbols, posters, display of films

. Lectures and personal instructions

. The mass media

SELF-ASSESSMENT EXERCISE

Identify the role of the mass media on environmiemtalth education.
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3.3 Types of Environmental Messages

There are two categories of messages to developerigironmental
health education. These are:

. Educational Messages
. Motivational Messages (Kavanagh, 1988).

It should therefore be noted that the fact thatemsage is educational
does not preclude its being motivational, and vimsa. Certain
messages can be created to be mostly educatippaiakng primarily to
a group of individual’s knowledge base. Other mgesamay be created
to appeal to the attitudes or practices of groupadividual.

3.3.1 Types of Educational Messages

A Environment includes:

. Your house and your surroundings

. The air around you

. The spring, streams, rivers

. The land, your garden or farm

B

. Protect your house from windstorm by planting wiredikers
. Protect the air you breath, by not burning thingsacessarily
. Protect your farm by not over-cropping or overgngzi

. Protect your sources of water by not polluting it.

3.3.2 Motivational Messages

. Be concerned about your environment: It is a dateant of your
health status

. You will have a sound sleep on a windy night if yplant
windbreakers around your house.

. The refuse you dump into the gutter will be wasbationto the

street by rain storm, making the street look urtbyglDo not
dump refuse into the gutter.

. Prevent erosion by leaving your surroundings asmascpossible
in its natural state (Olaniran, et al, 1995)
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3.4 Application of Environmental Health Education ©
Individual and Community

The aim of environmental health education is tocadk individuals and
communities on the need for a better environmena foealthier life. All
natural resources come from the environment, apdethiesources are
not inexhaustible. The environment must therefe@totected so that it
can continue to sustain the resources.

Individual role in protecting the environment begiwith his or her
surroundings. We are familiar with the desolateespances of some
houses in the cities and villages. Instead of legwur surroundings
bare and open to erosion, we should plant tregsewent erosion and
also purify the air around us.

The state and the national environmental sanitagsercises are
exercises in environmental protection that areiadmt the level of the
individual. Although, environmental courts are sgt at every local
government headquarters to enforce this exerciséyiryg offenders,
the aim of the exercise is to inculcate in the peop desire and
willingness to keep their environment clean, notcbgrcion but by self
motivation, through education.

3.5 Evaluation of Environmental Health Education

Health education is not complete without evaluatiéwaluation is thus,
the judgment of value, based on measuring or dsgetige results of a
programme or activity. Also, outcome of evaluatigpends on goals,
objectives and methods. The five environmentaltheadlucation goals
therefore include:

. Changes in environmental health consciousness

. Changes in environmental health knowledge

. Changes in self awareness, attitudes and decisaimmskills
. Behaviour change

. Social change

4.0 CONCLUSION

This unit thus defined health education is a preagsh intellectually,
psychological, and social dimensions relating tdivdaes which

increase the abilities of people to make informedisions affecting
their personal, family and community well-being.futrther illustrated
forms of environmental health education to incltitke use of traditional
methods, demonstration, mass media, etc. Applicaifcenvironmental
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health education to individual and community washer discussed and
lastly, evaluation of environmental health educatias illustrated.

5.0 SUMMARY

Hope you enjoyed this unit. This unit gave a broaeéw of
environmental health education. Ok! Let us attertip following
guestions below.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define health education
2. List methods of environmental health education
3 Identify types of environmental messages
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1.0 INTRODUCTION

This unit basically introduces waste management anodtainable

development. Due to rapid urbanization, waste mameggt has become
a major global problem. Man’s unguided developrmemi ineffective

solid waste management has become a problem elipétithe urban

cities. As it stand, effective waste managemenbun urban centers
needs to be addressed to achieve sustainable devatd (Uchegbu,
2002).

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

. define waste, solid waste and sewage; and
. illustrate the idea behind turning waste to wealth.

3.0 MAIN CONTENT

3.1 Whatis Waste?

A good number of authors have defined waste as iamgvoidable
material resulting from domestic activity or indust operation for
which there is no economic demand and which mustlipposed of’
(Tchobanoglous, et, al., 1977; Sridhar, 1996). @do¢1994), also
defined waste as materials which though may nodohg needed here,
may become feedstock or raw material elsewhere. ditbor also
defined waste as ‘those materials, which are géseras a result of
normal operations over which we have controls immge of their
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production, disposal or discharge’. Wastes do tharefore, altogether
apply to worthless substances.

Wastes are generally categorized into solid angidigvaste, which are
materials discharged in household dustbins, flushkrd toilets and
chemical processing. Household wastes include:ldspttvegetable
trimmings, cans, plastics, etc.

3.2 Management of Solid Waste

Solid waste products arise from our way of life.eTimethods adopted
for effective handling of solid waste include tledldwing:

Incineration — controlled process by which solid, liquid or gass
wastes are burnt and changed into gases and tidueeproduced
contains little or no combustible materials (Tchobglous, et, al.,
1977).

Composting — A method of solid waste handling by which highly
degradable organic matter, animal, crop, and femdains are collected
in layers in pits to be acted upon by bacteriartmlpce compost which
Is used as soil conditioner.

Land Filling — involves using the biodegradable solid wastedeer
the depressed areas of the earth surface whichbtitigput the land into
other uses, be it agricultural, residential or carural.

Shredding — is the method of reducing the hips of refuse plimorder
to accommodate large volumes of such waste atiine site.

Resource Recovery- involves sorting out some useful material from
waste dump, which can be recycled for other uses.

Animal Feeding — involves the feeding of the animals with refuse
remains. These materials must be an essential ggnpan animal
ration.

Bioremediation — involves the use of microorganisms, which feed o
hydrocarbons to reduce toxic chemicals from therenment.

The application of any of the above methods or mlination of the
methods depends on the socio-economic backgrowhdhenmmediate
needs of the waste management organization (Uche2®@l). All

these, of course reduce health effects and toxafitthe environment
and thus encourages sustainable development.
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SELF-ASSESSMENT EXERCISE
Identify some waste management methods.
3.3 Sewage Management

Sewage (wastewater) is the water carried wastdbheoused water of
any community and consists of:

. Domestic sewage
. Industrial Sewage
. Storm water sewage

In order to ascertain the appropriate disposal atkthsome
characteristics of the sewage ought to be knowas@&linclude:

. The quantity
. Biological Oxygen Demand (BOD)

. Dissolved oxygen

. Suspended solids

. Dissolved solid

. Synthetic detergents
. Ammonia content

. Copper,

. Phenol

. Zinc content

Two conventional methods for the treatment of se\ag:

. Primary treatments — which consist of the screestage (with
bar screens) or the use of comminutor, the charaber the
sedimentation tank, sludge treatment and stakibizattage, and
the chlorination stage.

. Secondary treatment — which involves biologicalcesses that
oxidizes, dissolves and finally suspends materidlse basic
methods of providing this biological treatment at&kling,
filters and the use of sludge or aeration (Boorv,5)9Secondary
treatments are needed when the receiving watersrasdl or
slow or waters come from a large population (De@hiand
Koppelman, 1971).
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3.4 Waste as Wealth

It must be called to mind from initial definitiorf waste that waste, do
not mean useless or altogether worthless substaasese waste here
may become raw material elsewhere. Piles of refasalup sites
especially in urban cities are filled with plasaad other recyclables.
Little wonder then why they have been christenedvengers paradise’
(Osuji, 1994). Scavengers could be readily seeaging the heaps and
clamoring at every fresh truckload. Steps in pesitlirections need to
be taken to reconvert these wastes to wealth. Talbe to achieve
success in this area, wastes should be separatedtheir various
components right from the generation stage. Forenadficiency in the
conversion of wastes to wealth, privatization ofblpu waste
management should be also encouraged (Falomo,.1995)

4.0 CONCLUSION

This unit looked at the issue of waste managementstistainable
development and the need to turn waste to wealthfurgher buttressed.
We also identified several waste management metivbitsh could, of

course provide a better and healthier environmadtthus sustainable
development.

5.0 SUMMARY
Hope you enjoyed your studies. This unit highlightseveral waste
management concepts and methods. Now let us attégrdollowing

guestions.

ANSWER TO SELF-ASSESSMENT EXERCISE

I Incineration

. Composting

1 Land Filling

Iv. Shredding

V. Resource recovery
vi.  Animal feeding

vii.  Bioremediation

6.0 TUTOR-MARKED ASSIGNMENT

1. Define waste
2. In order to ascertain the appropriate disposal atkttsome
characteristics of the sewage ought to be knowreyThre
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1.0 INTRODUCTION

This is s general introduction to an overview oflygion prevention
concepts. Here we will look at source reductionpdyooperating
practices, technology change, product change anst maportantly,
recycling. Observations indicates that most coastnow argue for
recycling practices because it is very cost effead environmentally
friendly. Happy reading!

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. determine an overview of pollution prevention cquise
. determine source reduction in industries;

. identify good operating practices in industriesg an

. illustrate technology changes and pollution prexent

3.0 MAIN CONTENT

3.1 Overview of Pollution Prevention Concepts

Pollution prevention encompasses bstlurce reductiorandin-process
recycling Source reduction is thus defined as any prachiaereduces
the amount of any hazardous substance, pollutantcomtaminant
entering any waste stream prior to recycling, trestdt, or disposal, and
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that reduces the hazards to public health andrihieosmment associated
with the release of such substances, pollutantgoataminants. Thus
governments, businesses and industries, and in@ilgdshould prevent
or reduce pollution at its source wherever feasibhere source
reduction cannot be achieved, it is advocated tagponsible parties
reuse and recycle to reduce the quantity of hazardeaste requiring
treatment. If there are no feasible pollution preign alternatives,
environmentally sound treatment should be appligt @isposal used
only as a last resort. Techniques that merely tearcontaminants from
one medium to another without a net reduction ie tuantity and
toxicity of hazardous constituents do not meetdinition of pollution

prevention. This unit describes and gives exampleghe various
pollution prevention measures encompassed in sowgdection and
recycling.

3.2 Source Reduction in Industries

Source reduction lessens or eliminates the quanfitihazardous and
toxic wastes generated and the expense and enwrdamimpacts
associated with managing these wastes. In addifoarce reduction
usually results in significant cost savings realiZeom raw material
conservation. Source reduction encompasses goaatge practices,
technology changes, input material substitutiom&l product changes
(Sherry, 1988a).

3.2.1 Good Operating Practices in Industries

In general, industries can realize a high returamfra minimal

investment by implementing good operating practi€¢@sod operating
practices argrocedural, administrative, and institutional measues,

which include improving inventory control, prevargiaccidental spills,
segregating waste streams, and scheduling productims that
maximize production and minimize waste. Getting ag@ament to
commit to pollution prevention is a first step towdainstituting an
effective source reduction program. This commitmenight be

demonstrated by a written policy statement ciredato company
employees and posted in visible locations and byoeraging

employees to adopt the principles of pollution emion.

Demonstrating management’s dedication to pollupogvention and its
importance to company operations can galvanizewbe force and
help employees view pollution prevention as a figan their everyday
work activities. Other management and personnettiges, such as
employee training, incentives, and bonuses, also eacourage
employees to reduce waste. Maintaining an orderlentory system
and proper storage conditions can greatly reduceermahwaste from
deterioration, inefficient use, and spills. For mde, an inventory
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system that employs a “first-in/first-out” managernmethod and keeps
a 1- or 2-month supply of materials is less lik@yresult in material
disposal because of product expiration. Implemgntam material
tracking system that tracks material use by indigldemployees or
work groups allows managers to identify individuas production
teams with above-average materials use. Using-figimg lids and
spill-proof containers with spigots, minimizing ffia, and employing
proper environmental controls in storage areaswldaextend material
supplies and prevent spills. Frequent inventorpaaesions will result in
early detection of leaks and spills. Other goodseseeping practices
include containing and reusing materials drippeanfiparts as they are
transferred during a process and providing funoelsther equipment
that avoids spills when transferring materials. Wady scheduled
preventative maintenance reduces the occurrengeatfinctions and
leaks, which will reduce the volume of wastes disgled to the sewers.
Modifying production schedules to minimize requiredjuipment
changeovers will reduce the quantity of wastes gdad by equipment
cleaning. Segregating hazardous and non-hazardaste wstreams
avoids making the entire waste stream hazardous raddces the
volume of waste requiring treatment or costly dsgo Also,
maintaining separate waste streams can enhanaedingry’s ability to
reuse or reclaim waste materials. For example, bl mixing two
different spent solvents, the purity of the wasttarals is maintained,
making recycling easier.

Another action, often overlooked, is examining tileaning products
(e.g., cleaners, degreasers, and floor finishesll u/ a company to
determine whether they are contributing to the doloadings in
wastewater when discharged through sink and floamd. Cleaning
products with toxic constituents can be replacetth suibstitutes that do
not contain harmful elements. A good housekeepiragnam should
include a review of the cleaning products used ouse. Many
companies use good operating practices as a faptteward reducing
toxic materials use (Greiner and Rishard, 199211$h&989b).

SELF-ASSESSMENT EXERCISE 1

1. Pollution prevention encompasses both ----—and -----------

2. Make a list of wastes you are likely to genefaben your home
and think of an effective source reduction techeitputackle the
waste.
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3.2.2 Technology Changes

Technology changes can range from minor modificatito existing
processes, to major investments in new manufacfugguipment.
Technology changes involve changes in any of thevitng areas:

. Production processes.

. Equipment, layout, or piping.

. Use of automation.

. Process operating conditions, such as flow ratspératures,

pressures, and residence times.

Production processes can be modified to elimina¢eneed to change
over equipment if a unit can be dedicated to oregss. Mechanical
methods can be used in lieu of solvent use fornahgaand stripping

parts. Various process changes can be implemeateeltice drag-out
of process solutions, including adjusting the speedithdrawal of the

part from the process solution, allowing more tifoethe part to drip,

and positioning the part to maximize runoff of teelution. Many

companies have experimented with technology charigeprevent

pollution.

3.2.3 Input Material Substitutions

This technique involves replacing the input matetiemt contains a
problem pollutant with a different material thatrfeems the same
function without generating a toxic or hazardoustealnput material
substitutions reduce or eliminate the problem paiits that enter the
production process. Input modifications that avithé generation of
problem wastes during production also fall undés gource reduction
category. Process changes might sometimes be eddoilmccommodate
input material changes. Examples of input mateudistitution include:

United Piece Dye Works of Edenton, North Carolin@gt stringent
effluent discharge limits on phosphorous by makingemical

substitutions in the production process rather thanlding expensive
treatment systems. The company conducted a detaitathation of

production processes, process chemistry and theniclas used to
identify sources of phosphorus. It then made proaaedifications to
reduce use of phosphate chemicals by substitutingmicals not
containing phosphate. For example, the use of hetgphosphate was
reduced and the use of phosphoric acid was elirathathese chemical
substitutions reduced the level of phosphorus ie ttompany’s
wastewater from 7.7 mg/l to less than 1 mg/l. Ti@duction was
achieved without any capital expenditures for plasps removal

(Griener et al, 1992).
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SELF-ASSESSMENT EXERCISE 2

Technology changes to aid pollution preventionplag changes in any
of the following areas ---------=--==-==-mm s

3.2.4 Product Changes

A final source reduction technique consists of product fitadiions. By

altering the product in such a way that the probpeftutant is no longer
required in the production process, businesseslianinate generating
the problem waste. Product modifications also ealuce environmental
releases of problem pollutants related to the dise marticular product.
Product change generally falls into one of threeegaries: product
substitution (e.g., an entirely new product); chemgin product
composition (e.g., minor modification to an exigtiproduct); and
product conservation (e.g., increasing the worlifg of an existing

product). Examples of product changes include:

The paint manufacturing industry has taken stepseformulate its
products to reduce hazardous constituents. Paimufaeturers have
continued to improve water-based paints and firgliegtions for them
that were previously dominated by solvent-basedhtpaiWater-based
paints do not contain toxic or flammable solvelhist tcontribute to the
potential hazards of solvent-based paints. Theotiseater-based paints
eliminates discharge to sewers of volatile orgamcanse water from
production-line cleaning operations. In additiom/atile organics are
not released to the atmosphere by water-basedspésriener et al,
1992).

3.3 Recycling

Recycling options involve the reuse and reclamatbnspent input
materials, such as solvents, detergents, inksptret chemicals. Reuse
substitutes spent input materials for new input emals in the
manufacturing process. Reclamation, on the othandhaecovers
valuable material from spent input materials fararporation in some
other process or product. Recycling can be integratithin the process
through a closed loop system or can be conductpdrately, using
centralized onsite waste recycling systems or cormiale materials
recyclers. Waste reprocessed or reclaimed candx ars site or sold or
given to other businesses for use in their opearatidcSome states
maintain networks to facilitate waste exchanges.e Tiollowing
examples illustrate recycling initiatives:

Mao/a Milk and Ice Cream Company in New Bern, No@hrolina,
recovers ice cream and milk products for reusecendream products
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and animal feed. Initial reuse activities in 198@vented the loss of
over 17,000 pounds of milk and decreased 5-dayhkimical oxygen
demand (BODJ by 17,000 pounds over a 4-month pefSodn after
Mao/a began recovering milk and ice cream wastes,Gity of New
Bern’s treatment plant showed a 14.7 percent rezlugh BOD5 and a
22.8 percent decrease in suspended solids. Thevegc@and reuse
program also has translated into reduced chemisafje) less sludge
accumulation, and reduced power requirements fer Kew Bern
treatment plant. In 1988, Mao/a estimated it s&d@&ti000 per month in
wastewater treatment costs and recovered produgionUfull
implementation of the reuse and recovery programapl&l hopes to
recover as much as 2,410 gallons per day of intiagredient valued
at $480,000 annually (Greiner, et al., 1992).

4.0 CONCLUSION

This unit describes several pollution preventioprapches and presents
the experiences of several industrial and commiefadlities that have
successfully applied pollution prevention methodg. communicating
the benefits of pollution prevention to owners apeérators of industrial
and commercial facilities personnel can motivatelifg personnel to
seek pollution prevention technical information @sdistance.

5.0 SUMMARY

In this unit, we looked at several pollution-pretren techniques,
especially those obtainable in industries. Hopeamjoyed your studies.
Let us attempt the following questions.

ANSWER TO SELF-ASSESSMENT EXERCISE 2

I Production processes.

. Equipment, layout, or piping.

1 Use of automation.

\Y2 Process operating conditions, such as flow ratspeératures,
pressures, and residence times.

6.0 TUTOR-MARKED ASSIGNMENT

Identify the need for good operating practicesatiytion prevention.
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1.0 INTRODUCTION

Environmental management has become one of théegtezhallenges
facing the world todayNigeria, in keeping with the global imperatives,
shares with the world’s increasing concern over pietection and
maintenance of the environment. Unfortunately, emmental
management was until recently, a neglected themeNigeria's
development plan (Anjah-Obi, 2000). Indeed, it whs 1987 Koko
toxic waste episode in Edo state and the lessam® the 1969-70
Sahelian drought disasters that triggered off urgdented government
action and public support for environmental pratectin Nigeria.

Consequently, Nigeria established the Federal Bnmental Protection
Agency (FEPA) in 1988, charged with the responisybfor protection

of the environment and conservation of natural ueses within the
country. The following year the government also ipuyplace a National
Policy on the Environment (NPE, 1989), to secunedib Nigerians a
quality environment adequate for their health andll-aeing. In

furtherance of these objectives, the Nigerian govemt created a full
Ministry of Environment in 1999.

Against this background, this unit seeks to hidttligome major
environmental problems in Nigeria, identify somestaloles to the
effective management of the Nigerian environmeut suggests the way
forward.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. identify environmental problems in Nigeria;
. discuss environmental management in Nigeria; and
. describe environmental management in Nigeria: thg forward.

3.0 MAIN CONTENT

3.1 Environmental Problems in Nigeria

The Nigerian environment has been affected adwelsglboth natural
disasters and human activities. There is evidehat unregulated or
unguarded exploitations and excessive consumpfiortoiral resources
has inflicted severe damages to the environmenS{INE991).

Mining, lumbering, oil exploration, urbanization,grecultural and
industrial activities, unsustainable hunting ofdhie air, water and soil
pollution, flooding, erosion, deforestation, desiedtion, and emission
of various green house gases are evidences ofdVwerse effects of
continued human activities on the environment igdxia (Anijah-Obi,
2000).

3.2 Environmental Management in Nigeria

During the colonial era, sanitation by-laws weracdy enforced and
sanitary inspectors carried out regular and sugdriaspection of house
holds, buildings and premises to ensure complian&nce
independence, the federal government has madeseifiocenvironmental
management by providing the legal framework. Timadicy documents
and legislations were made regarding conservatfggtyoleum oil
exploration and control. Examples include:

. Decree No. 11 of 1985 on Endangered Species Couwfrol
International Trade and Traffic.

. Decree No. 42 of 1988 on Harmful Waste

. Decree No. 86 of 1992 on Environmental Impact Assesnt.

The Nigerian government participated in the Unidations Conference
on the problems of the Human Environment held ocEtolm, Swede,
in 1972. The result of this was the setting up dflaional Advisory
Committee on the Environment. This was later regdady the
Environmental Planning and Protection Division lué Federal Ministry
of Housing and Environment.
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Another initiative was in 1985 when the Governmeéetlared the War
Against Indiscipline (WAI) and launched the fiftingse of WAI called

the ‘War Against Filth,” which emphasized enviromted sanitation.

Environmental task forces and Sanitation Courtsevestablished in all
the states and the last Saturday of every monthsefaaside as National
Sanitation Day (Anijah-Obi, 2000). This exercisecaried out every
month till date.

Various activities and strategies for better envinental management
have been employed. They ranged from environmeexaibitions,
posters, school competitions, seminars, workshdpan-up campaigns,
radio jingles, tree planting campaigns, etc.

Non-governmental Organizations (NGOs) have alsoersignificant
contributions towards awareness creation and emviemtal
management in Nigeria. Among the numerous NGORigarea are:

. The Nigeria Conservation Foundation (NCF)

. Nigerian Environmental Study and Action Team (NEST)

. The Nigeria Environmental Watch (NEW)

. Women in Enviro-Care (We-Care)

. SAJJU Institute and Research Foundation

. Environmental Rights Action (ERA)

. Niger Delta Wetlands Centre (NDWC)

. Foundation for Environment and Education in Nig¢FEDEN)

SELF-ASSESSMENT EXERCISE

Make a list of environmental problems in Nigeria

3.3 Environmental Management in Nigeria: The Way
Forward

Environmental management should be seen as aggtréeg which
human activities that affects the environment amgaoized so as to
maximize social well-being and mitigate potentiabldgems or hazards
by tackling its root causes. Environmental issuresikl therefore not be
seen in isolation, they should be addressed togaetitle the process of
development especially as they relate to populagi@mvth, rational use
of natural resources and environmental protectr@hcnservation.
Therefore, to manage the Nigerian environment, fo#owing
considerations by Anijah-Obi (2000), could be helpf
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. Environmental education and information should fopart of
everyday policies and activities.

. Women should be encouraged to participate in enmental
management.
. Local community involvement in environmental managet

process in both the rural and urban areas is higgdyrable.

. Government should intensify its population contrefforts
especially at the grassroots level.

. Poverty alleviation should be given priority atientin Nigeria
as poverty has been implicated as both a causeeHiadt of
environmental degradation.

. Urbanization should be adequately managed to maami
environmental problems.

. Industrial compliance with environmental regulasoshould be
ensured.

. Environmental management measures in the areas of -
reforestation, waste disposal, erosion control atwould be
intensified.

4.0 CONCLUSION

We have seen that environmental problems in Nigare diverse in
nature and are of significant dimensions. Environtale management
measures put in place in Nigeria is a clear demnatish of the need to
protect the environment, though more effort is mekeid this area.

5.0 SUMMARY

This unit looked at environmental problems and nganzent in Nigeria,

as well as decrees and legislations put in placgiddhe health of the
citizens in relation to environment. It finally Mighted certain

measures that could aid the way forward on enviental management
in Nigeria. Hope you enjoyed this unit. Now, let astempt the

guestions below.
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ANSWER TO SELF-ASSESSMENT EXERCISE

. Incessant mining and lumbering
. Harmful oil exploration

. Unchecked urbanization

. Agricultural and industrial wastes
. Unsustainable hunting of wildlife
. Air, water and soil pollution

. Flooding and erosion

. Deforestation and desertification

6.0 TUTOR-MARKED ASSIGNMENT

1. Give a list of environmental related NGOs in Nigeri

2. Identify the way forward for environmental managemen
Nigeria

3. List the Decrees put in place by Nigerian gowsnt to aid

environmental management.
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