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INTRODUCTION

Pollution of the environment is one of the mostritide ecological
problem the world is subjected to today. The emmment which
comprises of Air, Land or Soil and Water was in gast pure, virgin,
undisturbed, uncontaminated and basically mostitaddp for man and
other living organisms but the situation is just tieverse today due to
man’s interference on the natural environment. Thisowever largely
due to innovations in science and technology leatinpollution of the
environment and serious ecological imbalance wiwiclhe long run,
may prove disastrous for mankind’s. Environmentlysion which is
the result of Urban-Industrial technological revmo and speedy
exploitation of resources by man to satisfy hisdseé\s the craze of
progress in agriculture, industry, transportatiod gechnology are taken
as the general criteria for any nation; these #i&s/ have created
adverse effects on all living organisms in the plese. Rapid
industrialization has left in its wake polluted,airater and soil, depleted
wildlife and exhausted natural resources.

Small amounts of silt can eliminate desirable Bglecies. For example,
when logging removes the protective plant covemfrillsides, rain
may wash soil and silt into streams, covering treesgl beds that trout
or salmon used for spawning.

Land pollution basically is the contamination oé ttand surface of the
Earth through dumping of urban waste matter indisicately, dumping

of industrial waste, mineral exploitation, and nsislg the soil by

harmful agricultural practices.

Land pollution includes visible litter and wastersd with the solil itself
being polluted. The soil gets polluted by the clels in pesticides and
herbicides used for agricultural purposes alondp wiaiste matter being
littered in urban areas such as roads, parks, teeets.

Conservation of Natural Resources is done in otdeorotect natural
resources from pollution. Here, all the stake hadenvolving

(Individuals, industries, and governments) have ynabligations in

order to protect the environmental. Actions to lakeh includes
prohibiting or limiting the use of pesticides anither toxic chemicals,
limiting wastewater and airborne pollutants, preirenthe production
of radioactive materials, and regulating drillingdatransportation of
petroleum products. Failure to do so results in esaountries being
implicated for contaminated air, soil, rivers, gnand animals. For
example, if governments required that all oil taskée fitted with
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double-layered hulls, the damages to fisheries widlife from the
many oil spills of the 20th century may have besthuced.
WHAT YOU WILL LEARN IN THIS COURSE

This course guide tells you briefly what to exp&om reading this
course materials. The study of pollution is impotthecause pollution
has profound effects on vegetation and animal lifeluding humans.
Human in turn; can affect the environment through alteration of the
earth’s surface and the introduction of pollutaatsl chemicals to the
environment.

Scientist however points out that there are varibadors that are
majorly responsible for pollution of the environmemd these include:
human population explosion, rapid industrializatiodeforestation,
unplanned urbanization, scientific and technoldgiealvancement.
Although some environmental pollution is a restilbatural causes such
as volcanic eruptions.

The effects of pollutants in the environment may ibemediate
(primary effects) or delayed (secondary effectsimBry effects of
pollution occurs when the effects of such pollusans felt
immediately after contamination occurs, such asdéegth of marine
plants and wildlife after an oil spill at sea. Sedary effects may not
be felt immediately after the pollutants may haeerpbreleased into
the environment but be delayed or may persisteretivironment far
into the future, perhaps going unnoticed for maesrg.

Humans are at the top of the food chain and theyparticularly
vulnerable to the effects of pollutants. More ralyenesearch has
revealed that many chemical pollutants, such as RDd PCBs,
mimic sex hormones and interfere with the human ylsod
reproductive and developmental functions.

Pollution also has a dramatic effect on naturabweses. Ecosystems
such as forests, wetlands, coral reefs, and ripergdorm many

important services for Earth’s environment suclemlsancing water
and air quality, provide habitat for plants andnaals, and provide
food and medicines for man. These ecosystem fumstimay be

impaired or destroyed by pollution. Moreover, besmauwof the

complex relationships among the many types of asgas and

ecosystems, environmental contamination may haveething

consequences that are not immediately obviousabratte difficult to

predict.

Another major effect of pollution is the tremendawst of pollution
cleanup and prevention. The global effort to cdnamissions of
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carbon dioxide, a gas produced from the combusiiofossil fuels
such as coal or oil, or of other organic materidds wood, is one
such example. The cost of maintaining annual natiorarbon
dioxide emissions at 1990 levels is estimated t@ Ipercent of the
gross domestic product for developed countries.

In addition to pollution effects on the economyaltie, and natural
resources, it also has social implications. Re$elas shown that
low-income populations and minorities do not reeethe same
protection from environmental contamination as dghér-income
communities. Toxic waste incinerators, chemicalnfda and solid
waste dumps are often located in low-income comti@mbecause
of a lack of organized, informed community involvem in

municipal decision-making processes.

COURSE AIM

The course aims to provide a good understandingaofl and Water
pollution.

COURSE OBJECTIVES
At the end this course, you should be able to;

Explain types of pollution and classify pollutants

Measure the impacts of pollution

Explain types of recycling and materials that carrdxycled
Discuss on reasons for recycling

Explain the different types of resources conseovati

List and explain types of water pollutants and sifgswater
pollution

Explain on types of water pollutants and discus$tobal water
pollution episode

Discuss on global efforts at controlling pollution

Define land and soil pollution and types

List and explain different sources of solid waste.

Identify the various causes of land pollution aisdeffects
Describe how land pollution can be prevented

Explain the effects of hazardous wastes and suggesiods
of hazardous waste control

Identify the causes and effects of deforestation

o Explain the implication of deforestation in Nigeria

vi
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WORKING THROUGH THIS COURSE

This course has been carefully put together beamnimgind the fact that

it reflects Land and Water pollution. However, effohave been made
to ensure adequate explanation of various con@episssues treated in
the work. You are enjoined to spend ample of timestudy the work

and ensure that you attend tutorial session whewecgn ask questions
and share your knowledge with that of your classsat

COURSE MATERIALS
You will be provided with the following materials:

A course guide
Study units

At the end of each unit, a list of recommended teoaks is provided
and these are not compulsory for you to acquireread, but are
essentials to give you more insight into the vagitapics discussed.

STUDY UNITS

The course is divided into four modules and these a

Module 1

Unit 1 What is Pollution?

Unit 2 Pollution and Impact of Pollution on thevimonment
Unit 3 Environmental Pollution Control: Recyg

Unit 4 Conservation of Resources

Module 2

Unit 1 Water Pollution

Unit 2 Effects of Water Pollution

Unit 3 Controlling Water Pollution

Module3

Unit 1 Land Pollution Defined

Unit 2 Causes and Effects of Land Pollution
Module 4

Unit 1 Hazardous Wastes: Effects and Control Messsu
Unit 2 Deforestation: Causes and Effects

Vii



ESM 317 COURSE GUIDE

Unit 3 Forest Degradation as a Case Study in Niger
Module 1

In unit one, you will be taken through the variagginition of pollution
as well as primary and secondary effects of pdaltutiAfter this, you
will be taken through the various types of pollatimamely: Air
pollution, Water pollution, Soil pollution and Neiollution. Pollution
and its impacts on the environment will also bekbmbinto after which
environmental pollution control through recyclingliwbe evaluated.
Our last topic in this module will be conservatmiiresources and these
resources may either be renewable or nonrenewable.

Module 2

Water pollution form the core of unit one alongwihe classification of
water pollution which may either be municipal watpollution,

industrial water pollution and agriculture waterllpwon. Types of
water pollutants will also be discussed in thistwas well as global
water pollution episode. Also, we will talk on vaus effects of water
pollution to man, plants and the entire environmamd finally on this
module, we will discuss on controlling water palnt and water
quality.

Module 3

In unit one, you will learn about the various défons of land pollution
as well as the composition of land pollution namsdjid waste and soll
pollution.

In the second unit, the major causes of land gohusuch as: increase
in urbanization, increase in agricultural land, dstic waste,
agricultural activities as well as industrial adtes will be discussed.
Apart from talking on the causes of land pollutidme various effects of
land pollution such as exterminate wild life, acain, damage to crop
etc will also be looked into, followed by ways byieh land pollution
can be prevented.

Module 4
Other forms of land pollution such as hazardoustevasd deforestation
form the basis of this module. In unit one, we vii# introduced to

various sources of hazardous waste such as: immlustctivities,
agricultural activities, household activities andedital activities

viii
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followed by various effects and control measure$fiafardous wastes.
In the second unit, we will learn about various semuand effects of
deforestation and the final unit of module fourkéam about forest
degradation in Nigeria.

TEXT BOOKS AND REFERENCES

Ackerman, Frank. (1996.)Why Do We Recycle? Markets, Values, and
Public Policy. Island Press

Ayoade J.O: A note on industrial water use in Nigeria.Water supply
and management Vol. 5

Bowden, Rob. (2002)/aste, Recycling, and Reuse: Our Impact on the
Planet. Raintree Steck-Vaughn.

Chandler, Gary, and Kevin Graham. (1998)otecting Our Air, Land,
and Water. Twenty-First Century..

Cherrington, Mark. (1992Pegradation of the Land. Chelsea House.

De Villiers, Marqg. (2000).Water: The Fate of Our Most Precious
Resource. Houghton Mifflin.

Dolan, Edward F. (1997Pur Poisoned Waters. Cobblehill.

Hoff, Mary, and Mary M. Rodgers. (1991Qur Endangered Planet:
Groundwater. Lerner.

Mason, C. F. (1996Biology of Freshwater Pollution. 3rd ed. Addison-
Wesley

McDonough, William, and Michael Braungart. (20023}radle to
Cradle: Remaking the Way We Make Things. North Point.

McNeil, J. R. (2000, 2001)Something New Under the Sun: An
Environmental History of the Twentieth-Century World. Norton..

Miller, G. T., Jr. (2002).Living in the Environment. Principles,
Connections, and Solutions. 12th ed. Brooks/Cole.

NEST :(1991) Nigeria threatened environment: A national profile.
INTEC, Ibadan.
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Parker, Sybil P., and Robert A. Corbitt. (1993).et#cGraw-Hill
Encyclopedia of Environmental Science & Engineering. 3rd ed.
McGraw-Hill.

Rowe, D.R and Abdel Magid .M. (1995)Handbook of wastewater
reclamation and reuse,CRC Lewis Publisher, Tokyo.

Schneiderman, Jill S. (2000Yhe Earth Around Us: (1999, 2000).
Maintaining a Livable Planet. Freeman

Strasser, SusaWwaste and Want: A Social History of Trash. Holt.
WHO: (1972) Health hazards of human environment, WHO ,Geneva..
ASSESSMENT

There are two components of assessment for thisseo@rhey are the
Tutor-Marked Assignment (TMA), and the end of ceuexamination.

TUTOR-MARKED ASSIGNMENT

The TMA is the continuous assessment componentoaf gourse. It
accounts for 30% of the total score. The TMAs Wwél given to you by
your facilitator and you will return it after youahe done the
assignments.

FINAL EXAMINATION AND GRADING

This examination concludes the assessment foradhese. It constitutes
70% of the whole course. You will be informed of ttxamination date.

SUMMARY
This course intends to provide you with the knowkedf Land and

Water pollution. By the end of this course you W able to answer the
following questions:

o Define the following terms; (i) Pollution (ii )paitants (iii)
Secondary Pollutants (iv) Non-Biodegradable Politga

. List the types of pollution that you know and disswany two of
them.

o Discuss the impacts of pollution.

o Define the term Pollutants and its classification.

o Discuss the impacts of pollution.
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Explain any four (4) reasons for recycling

Discuss any three (3) types of conservation thatkrow
Explain reasons why conservation of resourcesgsssary
Explain in detail any three (3) classes of watdiuypion that you
know.

Discuss any four effects of water pollution

Discuss the effects of chemical contamination otewa
Discuss global efforts at controlling pollution

What did you understand by water quality

What are the causes of land pollution?

What are the major effects of land pollution andvhzan it be
prevented?

What are the effects of hazardous waste?

List and explain five (5) effects of deforestation.

What are the implications of deforestation in Niger

We wish you success in this course and hope thatwib have a better
understanding of the agro climatic phenomena ir gowrironment.

Best of luck.

Xi
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MODULE 1

Unit 1 What is Pollution?

Unit 2 Pollutants and their impact on the Eonment
Unit 3 Environmental Pollution Control: Recycling
Unit 4 Conservation of Resources

UNIT1 WHATISPOLLUTION?
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Pollution Defined
3.2 Primary and Secondary effects ofu®oh
3.2.1 Primary Effects of Pollution
3.2.2 Secondary Effects of Pollution
3.3 Types of Pollution
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

Pollution of the environment is one of the mostride ecological

crises the world is subjected to, today. The emvirent (Air, Land or
Soil and Water) were in the past pure, virgin, stgdbed,

uncontaminated and basically most hospitable fondi organisms but
the situation is just the reverse today. This isvéner largely due to
innovations in science and technology leading tdlupon of the

environment and serious ecological imbalance wiicthe long run,

may prove disastrous for mankind. Environmentalypion is the result
of Urban-Industrial technological revolution andesgy exploitation of
resources by man. As the craze of progress in w@gre, industry,

transportation and technology are taken as thergensteria for any
nations; these activities have created adversecteffen all living

organisms in the biosphere. Rapid industrializatias left in its wake
polluted air, water and soil, depleted wildlife aeghausted natural
resources.
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2.0

OBJECTIVES

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

3.0

31

List different definitions of the term pollution
Explain the terms primary and secondary effectsatifition
Explain the different types of pollution

MAIN CONTENT

Pollution Defined

A number of definitions have been proffered in exphg what
pollution is. These include:

Pollution is the unfavourable alteration of our eomment
because of human activities,

It is the deliberate or accidental contamination tife
environment.

It is a deviation from the natural composition opart of the
environment, resulting in adverse effects on man.

It is an undesirable change in physical, chemicabiological
characteristics of water, air and soil that maynitfally affect
human, animal and plant life, industrial progredsjing
conditions and cultural assets.

Pollution is also viewed as the release of substm@nd energy
as waste product of human activities which resudtdhrarmful
changes within the natural environment.

Modern ecologists however points out that therevar@us factors such
as human population explosion, rapid industrialmgt deforestation,
unplanned urbanization, scientific and technoldgmdvancement etc
are mainly responsible for the pollution criseseanth.

3.2

Primary and Secondary Effects of Pollution

The effects of pollutants may be immediate or deday

3.2.1 Primary Effects of Pollution

Primary effects of pollution occur immediately aftntamination
occurs, such as the death of marine plants andifeilafter an olil
spill at sea.
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3.2.2 Secondary Effectsof Pollution

Secondary effects may be delayed or may persishanenvironment
into the future, perhaps going unnoticed for maegrg. DDT, a non-
degradable compound, seldom poisons birds immeylidtet gradually

accumulates in their bodies. Birds with high coriions of this

pesticide lay thin-shelled eggs that fail to hatechproduces deformed
offspring. These secondary effects, threatenedstheival of species
such as the bald eagle and peregrine falcon, angse@d public concern
over the hidden effects of non-degradable chencigaipounds.

3.3 Typesof Pallution
(&  Air Pollution

Human contamination of Earth’s atmosphere can takaey forms

and has existed since humans first began to usddiragriculture,
heating, and cooking. During the Industrial Reviolutof the 18th
and 19th centuries, however, air pollution becanmeagor problem.
Urban air pollution is commonly known as smog. Tak smog is
generally a smoky mixture of carbon monoxide andjanic

compounds from incomplete combustion (burning) adsfl fuels

such as coal, and sulfur dioxide from impuritieghe fuels. As the
smog ages and reacts with oxygen, organic and rgul@acids

condense as droplets, increasing the haze. Smogjopexd into a
major health hazard by the 20th century. In 1948pdople died and
thousands were sickened by smog in the small We®l-mill town

of Donora, Pennsylvania. In 1952, about 4,000 Loweds died of its
effects.

A second type of smog, photochemical smog is caused by
combustion in car, truck, and airplane engines,ctwhproduces
nitrogen oxides and releases hydrocarbons from nmelblu fuels.
Sunlight causes the nitrogen oxides and hydrocartioncombine
and turn oxygen into ozone, a chemical agent thttatks rubber,
injures plants, and irritates lungs. The hydrocasgbare oxidized into
materials that condense and form a visible, pungané.

Eventually most pollutants are washed out of thebgirain, snow,
fog, or mist, but only after travelling and coveyitarge distances,
sometimes across continents. As pollutants build iop the
atmosphere, sulfur and nitrogen oxides are condent® acids that
mix with rain. This acid rain falls in lakes and @rests, where it
can lead to the death of fish and plants, and demagtire
ecosystems. Eventually the contaminated lakes amests may
become lifeless. Regions that are downwind of Hgavdustrialized
areas, such as Europe and the eastern United &tadeSanada, are

3
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the hardest hit by acid rain. Acid rain can alsie@fhuman health
and man-made objects; it is slowly dissolving histgtone statues
and building facades in London, Athens, and Rome.

One of the greatest challenges caused by air pwiluts global

warming, an increase in Earth’s temperature duthéobuildup of

certain atmospheric gases such as carbon dioxidg e heavy
use of fossil fuels in the 20th century, atmosgheancentrations of
carbon dioxide have risen dramatically. Carbon idiexand other
gases, known as greenhouse gases, reduce the eddagat from

the planet without blocking radiation coming fronmet Sun.

Air pollution can also damage the upper atmospherggon known

as the stratosphere. Excessive production of c¢ldezdntaining

compounds such as chlorofluorocarbons (CFCs) (comg®

formerly used in refrigerators, air conditionerspndain the

manufacture of polystyrene products) has deplédtedstratospheric
ozone layer, creating a hole above Antarctica kasts for several
weeks each year. As a result, exposure to the $wamiaful rays has
damaged aquatic and terrestrial wildlife and tleeathuman health
in high-latitude regions of the northern and southemispheres.

(b)  Water Pallution

The demand for fresh water rises continuously as thorld’'s
population grows. From 1940 to 1990 withdrawalsfreh water
from rivers, lakes, reservoirs, and other sourceseased fourfold.
Sewage, industrial wastes, and agricultural chemicauch as
fertilizers and pesticides are the main causes aiempollution. In
developing nations, more than 95 percent of urbawage is
discharged untreated into rivers and bays, creadimgajor human
health hazard.

Water runoff, a nonpoint source of pollution, casri fertilizing

chemicals such as phosphates and nitrates froncuttgral fields

and yards into lakes, streams, and rivers. Thegsbio@ with the
phosphates and nitrates from sewage to speed onglgof algae, a
type of plantlike organism. The water body may tbenome choked
with decaying algae, which severely depletes thgger supply.
This process, called eutrophication, can causeddagh of fish and
other aquatic life. Agricultural runoff may be taime for the growth
of a toxic form of algae calledPfiesteria piscicida, which was

responsible for killing large amounts of fish indi@s of water from
the Delaware Bay to the Gulf of Mexico in the |41@90s. Runoff
also carries toxic pesticides and urban and in@sivastes into
lakes and streams.
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Erosion, the wearing away of topsoil by wind andinraalso

contributes to water pollution. Soil and silt fisediment) washed
from logged hillsides, plowed fields, or constrodtisites, can clog
waterways and kill aquatic vegetation. Even smaibants of silt

can eliminate desirable fish species. For exampileen logging

removes the protective plant cover from hillsidasn may wash soil
and silt into streams, covering the gravel beds ttoaut or salmon
use for spawning.

The marine fisheries supported by ocean ecosysieenan essential
source of protein, particularly for people in dephg countries.

Yet pollution in coastal bays, estuaries, and weltathreatens fish
stocks already depleted by overfishing. In 1989),@60 barrels of
oil spilled from the oil tankeExxon Valdez into Alaska’'s Prince
William Sound, a pristine and rich fishing ground. 1999 there

were 8,539 reported spills in and around U.S. wgatewolving 4.4

billion liters (1.2 billion gallons) of oil.

(c0  Sail Pollution

Soil is a mixture of mineral, plant, and animal eratls that form
during a long process that may take thousands afsyelt is

necessary for most plant growth and is essentrahffoagricultural

production. Soil pollution is a buildup of toxibemical compounds,
salts, pathogens (disease-causing organisms), clioadive

materials that can affect plant and animal life.

Unhealthy soil management methods have serioustyaded soil
quality, causing soil pollution, and enhanced emosiTreating the
soil with chemical fertilizers, pesticides, and disides interferes
with the natural processes occurring within thel smid destroys
useful organisms such as bacteria, fungi, and atheroorganisms.
For instance, strawberry farmers in California fgate the soil with
methyl bromide to destroy organisms that may haroung
strawberry plants. This process indiscriminateliskeven beneficial
microorganisms and leaves the soil sterile and ridg® upon
fertilizer to support plant growth. This resultsheavy fertilizer use
and increases polluted runoff into lakes and steeam

(d)  Noise Pollution

Unwanted sound, or noise, such as that producedaibgianes,

traffic, or industrial machinery, is considered an of pollution.

Noise pollution is at its worst in densely poputhtereas. It can
cause hearing loss, stress, high blood pressesey &bss, distraction,
and lost productivity.



ESM 317 LAND AND WATER POLLUTION

Sounds are produced by objects that vibrate ateatihat the ear can
detect. This rate is called frequency and is meabkim hertz, or

vibrations per second. Most humans can hear scugtsleeen 20 and
20,000 hertz, while dogs can hear high-pitched dswp to 50,000
hertz. While high-frequency sounds tend to be ni@eardous and
more annoying to hearing than low-frequency soumdsst noise

pollution damage is related to thetensity of the sound, or the
amount of energy it has. Measured in decibels,enoigensity can

range from zero, the quietest sound the humanasadetect, to over
160 decibels. Conversation takes place at aroundletfbels, a

subway train is about 80 decibels, and a rock avnsdrom 80 to

100 decibels. The intensity of a nearby jet takaffyis about 110

decibels. The threshold for pain, tissue damage patential hearing
loss in humans is 120 decibels. Long-lasting, higénsity sounds
are the most damaging to hearing and produce th& sigess in

humans.

Solutions to noise pollution include adding inswat and sound-

proofs to doors, walls, and ceilings; using eatguton, particularly

in industrial working areas; planting vegetatioratzsorb and screen
out noise pollution; and zoning urban areas to taaina separation
between residential areas and zones of excessise. no

4.0 CONCLUSION

Pollution, contamination of Earth’s environment wihaterials that
interfere with human health, the quality of lifer the natural
functioning of ecosystems (living organisms andirthghysical

surroundings). Although some environmental polluti® as a result
of natural causes such as volcanic eruptions, nsostaused by
human activities.

5.0 SUMMARY

In this unit we have learnt that:

o Environmental pollution is one of the most horriblelogical
crises the world is subjected today.

o The greatest challenges caused by air pollutigihoisal warming

o Sewage, industrial wastes, and agricultural chdmicach as
fertilizers and pesticides are the main causesabémpollution

o Soil pollution is a buildup of toxic chemical compuals, salts,

pathogens (disease-causing organisms), or radreantaterials
that can affect plant and animal life.
o Ecosystem functions may be impaired or destroyepdbytion.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Define the following terms; (i) Pollution (ii )paitants (iii)
Secondary Pollutants (iv) Non-Biodegradable Potitga

2. List the types of pollution that you know and disswany two of
them.
3. Discuss the impacts of pollution.

7.0 REFERENCESFURTHER READINGS

Chandler, Gary, and Kevin Graham. (1998jotecting Our Air, Land,
and Water. Twenty-First Century

Hoff, Mary, and Mary M. Rodgers.Our Endangered Planet:
Groundwater .

McNeil, J. R.( 2000, 2001)Something New Under the Sun: An
Environmental History of the Twentieth-Century World. Norton.

Miller, G. T. (2002).Jr. Living in the Environment: Principles,
Connections, and Solutions. 12th ed. Brooks/Cole.
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UNIT 2 POLLUTANTS AND THEIR IMPACT ON THE
ENVIRONMENT

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Classification of Pollutants
3.1.1 Classification by the Forms they Exist in the
Environment after their Release
3.1.2 Classification from the Ecosystem Point &wW
3.2 Impacts of Pollution
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

Pollution is usually brought about by the additmihwaste products of
human activities to the environment. When the wastelucts are not
efficiently assimilated, decomposed or otherwisenaeed by the
natural, biological and physical processes of thesghere, adverse
effects may result as the pollutants accumulatgedrconverted into
more toxic substance$hus, the materials which cause pollution of the
environment are called Pollutants. It could also be defined as a harmful
solid, liquid or gaseous substance present in socdtentration in the
environment which tends to be injurious for the lehmiota

20 OBJECTIVES

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

o Explain the term pollutants
o Identify pollutants
o Explain the impacts of pollution

3.0 MAINCONTENT
3.1 Classfication of Pollutants

Pollutants can be classified in a number of ways:
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3.1.1 Classfication by the Forms they exist in the
Environment after their Release

On this basis, pollutants can be;

(@ Primary Pollutants: These substances are emitted directly from
an identified source. These pollutants exist as aafter being
added or released to the environment. Examplessalghur
dioxide, nitrogen oxides, etc.

(b)  Secondary Pollutants. These are substances derived from
primary pollutants by chemical reaction e.g. priyngollutants
such as hydrocarbons and nitrogen oxides, partlgula the
environment react in the presence of sunlight tanfa group of
nitrous compounds like peroxyacetyl nitrate (PANS the
secondary pollutant.

3.1.2 Classification from the Ecosystem Point of View

The pollutants may be classified as Biodegradabiel aon-
Biodegradable Pollutants.

(&) Biodegradable Pollutants: These include domestic sewages,
heat etc. These are pollutants that can readilyordpose by
natural process or by engineered process (such wascipal
sewage treatment plant) which enhance capacity atdira to
decompose and recycle.

(b)  Non-Biodegradable Pollutants: These are pollutants such as
aluminium, iron, mercury salt etc which are usualbt present in
the environment. These either do not degrade oradegonly
very slowly or partially and thereby pollute theveonment.
Such pollutants are harmful even in low concerdratiThese
pollutants not only accumulate, but are often lgalally
magnified as they move in biological cycles andngldood
chains. They may also react with other compoundsemnt in the
environment to produce even more toxic additiomatipcts.

3.2 Impactsof Pollution

Because humans are at the top of the food chagy, &ne particularly
vulnerable to the effects of nondegradable poligtamhis was clearly
illustrated in the 1950s and 1960s when residewitsgl near Minamata
Bay, Japan, developed nervous disorders, tremaus,paralysis in a
mysterious epidemic. More than 400 people died reefauthorities
discovered that a local industry had released mgrouo Minamata

9
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Bay. This highly toxic element accumulated in tloglies of local fish
and eventually in the bodies of people who consuthedfish. More
recently research has revealed that many chemdalaltants, such as
DDT and PCBs, mimic sex hormones and interfere \ligh human
body’s reproductive and developmental functions.

Pollution also has a dramatic effect on naturabuweses. Ecosystems
such as forests, wetlands, coral reefs, and riygggorm many

important services for Earth’s environment. Theliarce water and air
quality, provide habitat for plants and animals¢g grovide food and
medicines. Any or all of these ecosystem functioay be impaired or
destroyed by pollution. Moreover, because of themmex relationships
among the many types of organisms and ecosystemgoemental

contamination may have far-reaching consequences #me not

immediately obvious or that are difficult to predid=or instance,

scientists can only speculate on some of the pateimpacts of the

depletion of the ozone layer, the protective lapethe atmosphere that
shields Earth from the Sun’s harmful ultraviolegsa

Another major effect of pollution is the tremendocsst of pollution
cleanup and prevention. The global effort to cdrgroissions of carbon
dioxide, a gas produced from the combustion ofifdgsls such as coal
or oil, or of other organic materials like woodoise such example. The
cost of maintaining annual national carbon dioxaeissions at 1990
levels is estimated to be 2 percent of the grossestic product for
developed countries.

In addition to its effects on the economy, headthd natural resources,
pollution has social implications. Research hasashthat low-income
populations and minorities do not receive the sgraection from
environmental contamination as do higher-income roomities. Toxic
waste incinerators, chemical plants, and solid evakimps are often
located in low-income communities because of a latlorganized,
informed community involvement in municipal decisimaking
processes.

4.0 CONCLUSION

Plants and animals require water that is moderagpeise, and they
cannot survive if their water is loaded with toxicemicals or harmful
microorganisms. If severe, pollution can kill largembers of fish,
birds, and other animals, in some cases killingredmbers of a species
in an affected area. The environment has becomdamomated,
undesirable and therefore, harmful for the heaftliving organisms,
including man.

10
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50 SUMMARY
In this unit we have learnt that:

o Pollutants can be defined as a harmful solid, dgor gaseous
substance present in such concentration in the@ment which
tends to be injurious for the whole biota

o Humans are at the top of the food chain, they aicularly
vulnerable to the effects of nondegradable pollistan

o Pollution also has a dramatic effect on naturadueses

o In addition to its effects on the economy, healdmd natural
resources, pollution has social implications

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term Pollutants and its classification.
2. Discuss the impacts of pollution.
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UNIT 3 ENVIRONMENTAL POLLUTION CONTROL:
RECYCLING

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Internal and external Recycling
3.1.1 Internal Recycling
3.1.2 External Recycling
3.2  Types of materials Recycled
3.3 Reasons for Recycling
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

Recycling is the collection, processing, and reo$ematerials that
would otherwise be thrown away. Materials rangimgnt precious
metals to broken glass, from old newspapers tatiplapoons, can be
recycled. The recycling process reclaims the ocailgmaterial and uses it
in producing new products.

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

Describe the term recycling

Explain types of recycling

Describe the different types of materials that lsamecycled
Explain the reasons for recycling

3.0 MAIN CONTENT
3.1 Internal and External Recycling

Recycling can be done internally (within a compaoiygxternally (after
a product is sold and used).

12
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3.1.1 Internal Recycling

Internal recycling occurs in the paper industryy éxample, when
leftover stock and trimmings are salvaged to helpkenmore new
product. Since the recovered material never lefintfanufacturing plant,
the final product is said to contain preconsumeste/a

3.1.2 External Recycling

External recycling occurs when materials used l® thstomer are
returned for processing into new products. Matsriedady to be
recycled in this manner, such as empty beverageicens, are called
postconsumer waste.

3.2 Typesof Materials Recycled

Just about any material can be recycled. On arstnduiscale, the most
commonly recycled materials are those that are usedlarge
guantities—metals such as steel and aluminum, ipéagbaper, glass,
and certain chemicals.

Steel

There are two methods of making steel using redycl®terial: the
basic oxygen furnace (BOF) method and thelectric arc furnace (EAF)
method. The BOF method involves mixing molten sceigel in a
furnace with new steel. About 28 percent of the peaduct is recycled
steel. Steel made by the BOF method typically isdu® make sheet-
steel products like cans, automobiles, and appisnthe EAF method
normally uses 100 percent recycled steel. Scragl steplaced in a
furnace and melted by electricity that arcs betwdem carbon
electrodes. Limestone and other materials are atidéte molten steel
to remove impurities. Steel produced by the EAFhwoétusually is
formed into beams, reinforcing bars, and thick elat
Approximately 64 percent of all steel is recyclegaking it one of the
worlds’s most recycled materials.

Aluminum

The overall recycling rate of all forms of aluminusnabout 35 percent.
Cans brought to collection centers are crushededpadnd shipped to
regional mills or reclamation plants. The cans #iren shredded to
reduce volume and heated to remove coatings anstunei Next, they
are put into a furnace, melted, and formed int@isgor bars, weighing
10,000 kg (30,000 Ib) or more. The ingots go toth@omill to be rolled

into sheets. The sheets are sent to a containet atal cut into disks

13
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from which new cans are formed. The cans are printth the
beverage makers’ logos and are shipped (with t@psrate) to the
filling plant.

Plastics

Plastics are more difficult to recycle than mepaper, or glass. One of
the problems is that any of the seven categorigdastics can be used
for containers alone. For effective recycling, thterent types cannot

be mixed. Most states require that plastic contaitave identification

codes so that they can be more easily identifieds@parated. The code
assigns a particular number to each of the sevestigdé used in

packaging. Number 1 refers to polyethylene teraghte (PET) and

number 2 refers to high-density polyethylene (HDAFHEET can be made
into carpet, or fiberfill for ski jackets and clath. HDPE can be

recycled into construction fencing, landfill line@nd a variety of other
products. Plastics coded with the number 6 arespylgne (PS), which

can be recycled into cafeteria trays, combs, ahdrotems.

The recycling process for plastic normally involvedeaning it,

shredding it into flakes, then melting the flakatoipellets. The pellets
are then melted into a final product. Some produaisk best with only

a small percentage of recycled content. Other misdsuch as HDPE
plastic milk cases, can be made successfully with dercent recycled
content. The plastic container industry has comaéed on weight
reduction and source reduction. For example, tleegation HDPE milk

container that weighed about 120 gm (about 4.2 inzjhe 1960s

weighed just 65 gm (about 2.3 0z) in 1996.

Paper and Paper Products

Paper products that can be recycled include cardbaaontainers,
wrapping paper, and office paper. The most commoatycled paper
product is newsprint.

In newspaper recycling, old newspapers are colleated searched for
contaminants such as plastic bags and aluminumTbé paper goes to
a processing plant where it is mixed with hot wated turned into pulp

in a machine that works much like a big kitchenndier. The pulp is

screened and filtered to remove smaller contam#nahlie pulp then

goes to a large vat where the ink separates framp#per fibers and
floats to the surface. The ink is skimmed off, drand reused as ink or
burned as boiler fuel. The cleaned pulp is mixethwiew wood fibers

to be made into paper again.

14
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Glass

Scrap glass taken from the glass manufacturingessyccalled cullet,
has been internally recycled for years. The sctapsgis economical to
use as a raw material because it melts at lowepéaestures than other
raw materials, thus saving fuel and operating costs

Glass that is to be recycled must be relativelg firmm impurities and
sorted by color. Glass containers are the most camhnrecycled form
of glass, and their colors are flint (clear), amigemown), and green.
Other glass, such as window glass, pottery, andkiocgoutensils, are
considered contaminants because they have diffecanpositions from
glass used in containers. The recycled glass itethah a furnace and
formed into new products.

Chemicals and Hazardous Waste

Household hazardous wastes include drain cleangrsn cleaners,

window cleaners, disinfectants, motor oil, pairpgint thinners, and

pesticides. Most municipalities ban hazardous wéste the regular

trash. Periodically, citizens are alerted that tbey take their hazardous
waste to a collection point where trained workeosd &, recycle what

they can, and package the remainder in speciatdeadf containers

called lab packs, for safe disposal. Typical matsrirecycled from the

collection drives are motor oil, paint, antifreeaad tires.

Business and industry have made much progressducireg both the
hazardous waste they generate and its toxicihodigh large quantities
of chemical solvents are used in cleaning processestinology has
been developed to clean and reuse solvents thdttoske discarded.
Even the vapors evaporated from the process aoeeesd and put back
into the recycled solvent. Some processes thatedynused solvents no
longer require them.

Nuclear Waste

Certain types of nuclear waste can be recycled)ewdther types are
considered too dangerous to recycle. Low-level &sstinclude
radioactive material from research activities, ratliwastes, and
contaminated machinery from nuclear reactors. Nigkethe major
metal of construction in the nuclear power fielddamuch of it is
recycled after surface contamination has been reohov

High-level wastes come from the reprocessing onhspeel (partially
depleted reactor fuel) and from the processing wflear weapons.
These wastes emit gamma radiation, which can cause defects,

15
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disease, and death. High-level nuclear waste iexgo it is not normally
recycled. Instead, it is fused into inert glassetilencased in stainless
steel cylinders, which are then stored underground.

3.3 Reasonsfor Recycling

Rare materials, such as gold and silver, are redybkecause acquiring
new supplies is expensive. Other materials maybeoas expensive to
replace, but they are recycled to conserve enamice pollution,
conserve land, and to save money.

Resour ce Conser vation

Recycling conserves natural resources by redudmeg need for new
material. Some natural resources are renewableningedhey can be
replaced, and some are not Paper, corrugated baaddother paper
products come from renewable timber sources. Tmaegested to make
those products can be replaced by growing mores.tré®n and
aluminum come from nonrenewable ore deposits. Cnadeposit is
mined, it cannot be replaced.

Energy Conservation

Recycling saves energy by reducing the need toegstiew material,
which usually requires more energy than the rengagtirocess. To make
aluminum can from recycled metal takes only 5 parcd the total
energy needed to produce the same aluminum can tnomcycled
materials, a 95 percent energy savings. Recyclpdrpand paperboard
require 75 percent less energy to produce thangmeducts. Significant
energy savings result in the recycling of steel gliads, as well.

Pollution Reduction

Recycling reduces pollution because recycling adpecb creates less
pollution than producing a new one. For every tdnnewspaper
recycled, 7 fewer kg (16 Ib) of air pollutants greamped into the
atmosphere. Recycling can also reduce pollutionrdxyycling safer
products to replace those that pollute. Some cmmtstill use
chlorofluorocarbons (CFCs) to manufacture foam pot&l such as cups
and plates. Many scientists suspect that CFCs hlematmosphere’s
protective layer of ozone. Using recycled plastistead for those
products eliminates the creation of harmful CFCs.

16
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Land Conservation

Recycling saves valuable landfill space, land thast be set aside for
dumping trash, construction debris, and vyard waste.
Landfills fill up quickly and acceptable sites foew ones are difficult to
find because of objections by neighbours to norsg smells, and the
hazard of leaks into underground water supplieg. tWo major ways to
reduce the need for new landfills are to geneess initial waste and to
recycle products that would normally be consideredhaste.
Solid waste can also be burned instead of burig¢kdrground.

Economic Savings

Recycling in the short term is not always econoihicprofitable or a
break-even financial operation. Most experts cattérowever, that the
economic consequences of recycling are positiveha long term.
Recycling will save money if potential landfill eg are used for more
productive purposes and by reducing the numberotiifpon-related
illnesses.

4.0 CONCLUSION

In general, using recycled materials to make newdyets costs less and
requires less energy than using new materials angcling can also
reduce pollution, either by reducing the demand Hagh-pollution
alternatives or by minimizing the amount of poltutiproduced during
the manufacturing process. Recycling decreasesatheunt of land
needed for trash dumps by reducing the volumeswfailided waste.

50 SUMMARY
In this unit we have learnt that:

o Recycling is the collection, processing, and reasematerials
that would otherwise be thrown away

o The most commonly recycled materials are thoseatatsed in
large quantities

o Recycling conserves natural resources by redudiegneed for
new material

o Recycling saves energy by reducing the need toegsamew
material, which usually requires more energy thaa recycling
process

o Recycling reduces pollution because recycling alpeco creates
less pollution than producing a new one

. Recycling saves valuable landfill space, land thmatst be set
aside for dumping trash, construction debris, aand yvaste
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6.0

2.
3.

7.0

TUTOR -MARKED ASSIGNMENT

Write short note on the followings;

(1) Recycling

(i)  Internal Recycling

(i)  External Recycling

List and explain any four (4) materials that carrdéxycled
Explain any four (4) reasons for recycling
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UNIT 4 CONSERVATION OF RESOURCES
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Renewable and non-renewable resources
3.1.1 A renewable resource
3.1.2 Nonrenewable resources
3.2  Types of conservation
3.3 Reasons for conservation
3.4 Conservation conflicts
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5.0 Summary
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1.0 INTRODUCTION

Conservation is sustainable use and protection atural resources
including plants, animals, mineral deposits, sailsan water, clean air,
and fossil fuels such as coal, petroleum, and abgas.

20 OBJECTIVES

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

o Explain the term conservation

. Identify the difference between renewable and resrewable
resources

o Explain the different types of resources conseovati

o List the reasons for resource conservation

o Explain the term conservation conflict

3.0 MAIN CONTENT

3.1 Renewable and Non-renewable Resour ces

3.1.1 A Renewable Resource

A renewable resource is one that may be replaced towe by natural

processes, such as fish populations or natural tagge, or is
inexhaustible, such as solar energy. The goal néwable resource
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conservation is to ensure that such resources @reamsumed faster
than they are replaced.

3.1.2 Nonrenewable Resour ces

Nonrenewable resources are those in limited supipdy cannot be
replaced or can be replaced only over extremely lp@riods of time.
Nonrenewable resources include fossil fuels anceraindeposits, such
as iron ore and gold ore. Conservation activities monrenewable
resources focus on maintaining an adequate sugpilyese resources
well into the future.

3.2 Typesof Conservation
(@) Biodiversity Conservation

Biodiversity, or biological diversity, denotes thember and variety of
different organisms and ecosystems in a certaira. aRreserving
biodiversity is essential for ecosystems to resgtexdbly to damage or
change. For example, a single-species corn crop b®yquickly
destroyed by a certain insect or disease, butviérse different species
of corn are planted in the field, some of them measist the insect or
disease and survive. The same principle appliegtoral areas, which
adapt to natural environmental changes such adfingilddrought, or
disease because of the biodiversity that has edolwethe area over
thousands, or even millions, of years. Some treesh as lodge pole
pine, may even require fire to aid in reproductidhese trees produce
cones that are opened by extreme heat. The finesojpe cones and the
seeds are then released into the soil.

Humans benefit greatly from the many medicines,psroand other
products that biodiversity provides. It has beeteddhat as many as 40
percent of our modern pharmaceutical medicineslareed from plants
or animals. For instance, a small plant from Madags the rosy
periwinkle, produces substances that are effeatifighting two deadly
cancers, Hodgkin’s disease and leukemia.

Unfortunately, human activities have greatly redlcdiodiversity
around the world. The 20th century encompassesobribe greatest
waves of extinction, or elimination of species,dccur on the planet.
The greatest threat to biodiversity is loss of tetbas humans develop
land for agriculture, grazing livestock, industgmd habitation. The
most drastic damage has occurred in the tropidal fiaxests, which
cover less than seven percent of the Earth’'s sarfat contain well
over half of the planet’s biodiversity..
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Several nations have laws  protecting endangered ciespe An
international treaty, the Convention on InternagionTrade in
Endangered Species of Wild Fauna and Flora (CIT&8ht into effect
in 1975 and outlawed trade of endangered animasaaimal parts.

(b) Forest Conservation

Forests provide many social, economic, and envisrtal benefits. In
addition to timber and paper products, forests igwvildlife habitat

and recreational opportunities, prevent soil emosand flooding, help
provide clean air and water, and contain tremendbusliversity.

Forests are also an important defense against Igidipaate change.
Through the process of photosynthesis, forests yo@dife-giving

oxygen and consume huge amounts of carbon dioi@eatmospheric
chemical most responsible for global warming. Bycrdasing the
amount of carbon dioxide in the atmosphere, foresty reduce the
effects of global warming.

However, huge areas of the richest forests in tlwldvhave been
cleared for wood fuel, timber products, agriculfuard livestock. These
forests are rapidly disappearing. The tropical famests of the Brazilian
Amazon River basin were cut down at an estimatésl o 14 million

hectares (35 million acres) each year. The countweh the most
tropical forests tend to be developing and fast obeog the

overpopulated nations in the southern hemispherae @o poor
economies, people resort to clearing the forest @ladting crops in
order to survive. While there have been effectiitorss to stop

deforestation directly through boycotts of multioatl corporations
responsible for exploitative logging, the most efifee conservation
policies in these countries have been efforts tewe poverty and
expand access to education and health care.

In 2005 the Food and Agriculture Organization oé tbnited Nations
issued a major report, titled “Global Forest Resesr Assessment
2005,” on the status of the world’s forests. Basadh five-year study,
the report found that forested areas throughout wWweld were

continuing to decline at a rate of about 7.3 millizectares (18 million
acres) per year, an area equivalent in size torRara Sierra Leone.
However, the rate of decline had slowed in compariwith the period

from 1990 to 2000, when the world lost about 8.4iom hectares (22
million acres) of forested area per year. Africad @outh America
continued to have the largest net loss of forestsle forest loss also
continued in North and Central America and the fRatslands. Only

Europe and Asia showed a net gain in forested ade@sto forest
planting, landscape restoration, and expansioratfral forests. China,
in particular, reported a large-scale afforestatedfort. In 2005 the
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world’s total forest area was just less than 4dsillhectares (10 billion
acres).

(c)  Soil Conservation

Soil, a mixture of mineral, plant, and animal mgdsr; is essential for
most plant growth and is the basic resource foicaljural production.

Soil-forming processes may take thousands of yead,are slowed by
natural erosion forces such as wind and rain. Hsnteve accelerated
these erosion processes by developing the landcleading away the
vegetation that holds water and soil in place. Tégd deforestation
taking place in the tropics is especially damadiegause the thin layer
of soil that remains is fragile and quickly wasla@gy when exposed to
the heavy tropical rains. Globally, agriculture @acts for 28 percent of
the nearly 2 billion hectares (5 billion acres) sufil that have been
degraded by human activities; overgrazing is resjoda for 34 percent;
and deforestation is responsible for 29 percent.

In addition to reducing deforestation and overgrgzisoil conservation
involves reforming agricultural soil management moes. Some of the
most effective methods include strip-cropping, raléing strips of crop
and uncultivated land to minimize erosion and watseroffs; contour

farming, planting crops along the contours of sigpiands to minimize
erosion and runoff; terracing, which also reduaesien and runoffs on
slopes; growing legumes, such as clover or soyheéamsestore essential
nitrogen in the soil and minimizing tillage, or plmg, to reduce

erosion.

(d) Water Conservation

Clean freshwater resources are essential for agnkvathing, cooking,
irrigation, industry, and for plant and animal sual. Unfortunately, the
global supply of freshwater is distributed unevenghronic water
shortages exist in most of Africa and drought immo@n over much of
the globe. The sources of most freshwater supplgsundwater (water
located below the soil surface), reservoirs, amdrs—are under severe
and increasing environmental stress because otisgewater pollution,
and ecosystem degradation. Over 95 percent of udmEwage in
developing countries is discharged untreated iotéase waters such as
rivers and harbors.

About 65 percent of the global freshwater supplysed in agriculture
and 25 percent is used in industry. Freshwater eswation therefore
requires a reduction in wasteful practices likeffinent irrigation,

reforms in agriculture and industry, and strict lpdn controls
worldwide.
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In addition, water supplies can be increased tHrougffective
management olvatersheds (areas that drain into one shared waterway).
By restoring natural vegetation to forests or Bel@dommunities can
increase the storage and filtering capacity of éhestersheds and
minimize wasteful flooding and erosion. Restoratad protection of
wetlands is crucial to water conservation. Likengiaponges, wetlands
stabilize groundwater supplies by holding rainfatid discharging the
water slowly, acting as natural flood-control ress.

(e)  Energy Conservation

All human cultures require the production and ueerergy—that is,

resources with the capacity to produce work or po@ergy is used
for transportation, heating, cooling, cooking, tiglg, and industrial
production. The world energy supply depends on madifferent

resources including traditional fuels such as foed and animal waste,
which are significant energy sources in many deyalp countries.
Fossil fuels account for more than 90 percent adbgl energy
production but are considered problematic resourcEsey are

nonrenewable—that is, they can be depleted, and tise causes air
pollution. In particular, coal plants have been ohéhe worst industrial
polluters since the beginning of the Industrial 8lation of the 19th
century. Moreover, mining or drilling for fossil éls has caused
extensive environmental damage.

There is a global need to increase energy consemvand the use of
renewable energy resources. Renewable alternauasas waterpower
(using the energy of moving water, such as rivesshar energy (using
the energy from the sun), wind energy (using thergy of the wind or

air currents), and geothermal energy (using ene@yained in hot-
water deposits within the Earth’s crust) are edintiand practical but
largely underutilized because of the ready avditgbof inexpensive,

nonrenewable fossil fuels in industrial countries.

While some countries, such as France and Japamndepeavily on
nuclear energy (energy produced by atomic fissansplitting of the

atom), it is still not a major energy source. Expes production costs,
serious safety concerns, and problems with the Imandof the

dangerous radioactive wastes have virtually eliteidat as a viable
energy source.

In addition to using alternative energy resouragshsas solar and wind
power, energy conservation measures include impgovenergy
efficiency. In the household, energy can be coresktwy turning down
thermostats, switching off unnecessary lights, laisug homes, and
using less hot water.
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3.3 Reasonsfor Conservation

The challenge of conservation is to understancctimeplex connections
among natural resources and balance resource ukepvatection to
ensure an adequate supply for future generations.

To Reduce Natur al-Resour ce Consumption

Consumption of natural resources rises dramaticaligry year as the
human population increases and standards of liiiseg From 1950 to
2000 the world population more than doubled to IBobi people, with

nearly 80 percent living in developing, or pooreations. The large,
developed nations, however, are responsible for theatest

consumption of natural resources because of thgin ktandards of
living. For instance, the average American consuasesiuch energy as
27 Filipinos or 370 Ethiopians. Conservation edwcatand the

thoughtful use of resources are necessary in thela@ed countries to
reduce natural-resource consumption. For exampl#yaing the high

demand for tropical hardwoods such as teak and gaaiyoin the

United States and Japan would slow the rate ofidabpforest

destruction.

To protect natural resour ces from pollution

Conservation of Natural Resources is done in otdeprotect natural
resources from pollution. Here, all the stake hadenvolved
(Individuals, industries, and governments) have yra@bligations. These
include prohibiting or limiting the use of pesties and other toxic
chemicals, limiting wastewater and airborne politga preventing the
production of radioactive materials, and regulatidglling and
transportation of petroleum products. Failure tostdoresults in some
countries have been implicated for contaminatedsait, rivers, plants,
and animals. For example, if governments requinatl &ll oil tankers be
fitted with double-layered hulls, the damages &hdries and wildlife
from the many oil spills of the 20th century mayédeen reduced.

To Reduce Waste

In many cases it is possible to reuse or recydeures to reduce waste
and resource consumption and conserve the eneegedeo produce
consumer products. For example, paper, glass, fi@oefrigerant gas),
aluminum, metal scrap, and motor oil can all bgcksd. A preventative
measure called recycling general term for designing more durable,
recyclable products such as reusable packaginguesmges reuse.
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To Prevent Valuable Resource from Misuse

Some resources are so unique or valuable thataheyprotected from
activities that would destroy or degrade them. &wmmple, protecting
national parks and wilderness areas from loggingnaring because
such activities would reduce the economic, recpeati and aesthetic
values of the resource. Forests and wetlands (angis high soil
moisture or surface water) may be protected fromeld@ment because
they enhance air and water quality and providethafor a wide variety
of plants and animals. Unfortunately, these areasoéten threatened
with development because it is difficult to measuhe economic
benefits of cleaner air, cleaner water, and theynmher environmental
benefits of these ecosystems (the plants and amimmfla natural
community and their physical environment).

3.4 Conservation Conflicts

Conservation conflicts arise when natural-resogto@tages develop in
the face of steadily increasing demands from a grgwhuman

population. Controversy frequently surrounds horesource should be
used, or allocated, and for whom. For exampleyexr mmay supply water
for agricultural irrigation, habitat for fish, andvater-generated
electricity for a factory. Farmers, fishers, andustry leaders vie for
unrestricted access to this river, but such freedoud destroy the
resource, and conservation methods are necesspargteet the river for
future use.

Conflicts worsen when a natural resource crossdéiicab boundaries.
For example, the headwaters, or source, of a majer may be located
in a different country than the country through evhihe river flows.
There is no guarantee that the river source will gretected to
accommodate resource needs downstream. In additienyay in which
one natural resource is managed has a direct effem other natural
resources. Cutting down a forest near a river,ifigtance, increases
erosion, the wearing away of topsoil, and can leaflooding. Eroded
soil and silt cloud the river and adversely aff@eny organisms such as
fish and important aquatic plants that require rt|edear freshwater for
survival.

40 CONCLUSION
Natural resources are conserved for their bioldgiezonomic, and
recreational values, as well as their natural heaumd importance to

local cultures. For example, tropical rain forests protected for their
important role in both global ecology and the ecuiwlivelihood of the
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local culture; a coral reef may be protected ferrécreational value for
scuba divers; and a scenic river may be protecteidsf natural beauty.

5.0

SUMMARY

In this unit we have learnt that:

6.0

26

Conservation is sustainable use and protection dadtural
resources

A renewable resource is one that may be replaced towe by
natural processes

Nonrenewable resources are those in limited sufiyay cannot
be replaced or can be replaced only over extretoaly periods
of time

Preserving biodiversity is essential for ecosysteamgespond
flexibly to damage or change

Humans benefit greatly from the many medicines,psroand
other products that biodiversity provides

Forests provide many social, economic, and envisnal
benefits

Soil, a mixture of mineral, plant, and animal matst is
essential for most plant growth and is the basgouece for
agricultural production

Global supply of freshwater is distributed unevenly

There is a global need to increase energy consenvaind the
use of renewable energy resources

Conservation education and the thoughtful use sbueces is
necessary in the developed countries to reduceatagsource
consumption

Conservation of Natural Resources is done in otdeprotect
natural resources from pollution

Some resources are so unique or valuable that rieeg to be
protected from activities that would destroy or i@defp them
Conservation conflicts arise when natural-resoust®rtages
develop in the face of steadily increasing demafidsn a
growing human population

TUTOR -MARKED ASSIGNMENT

Write short notes on the followings:

(1) Conservation of resources

(i)  Renewable resources

(i)  Non-Renewable resources

(iv)  Conservation conflict

Discuss on any three (3) types of conservationythatknow
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3. Explain on reasons why conservation of resourcasgégssary
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1.0 INTRODUCTION

Water pollution occurs when a body of water is adely affected due
to the addition of large amounts of materials te tater. When it is
unfit for its intended use, water is consideredytet. Water Pollution
is the contamination of streams, lakes, undergrowader, bays, or
oceans by substances harmful to living things. Wateecessary to life
on earth and all organisms contain it; some livatjirsome drink it.
Pollution makes streams, lakes, and coastal watgrkeasant to look at,
to smell, and to swim in. Fish and shellfish hatedsfrom polluted
waters may be unsafe to eat. People who ingestitpdllwater can
become ill, and, with prolonged exposure, may dgvelancers or bear
children with birth defects.

20 OBJECTIVES

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

o Describe the difference between point and nonpsmirces of
water pollutants
o Identify and explain types of water pollutants
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. Describe water pollution
o Identify and explain types of water pollutants
o Explain Global water pollution episode

3.0 MAIN CONTENT
3.1 Sourcesof Water pollutants
3.1.1 Point Source

This occurs when harmful substances are emittextitirinto a body of
water. An example of a point source of water galuis a pipe from an
industrial facility discharging effluent directlyto a river. Point-source
pollution is usually monitored and regulated, aaskein Western
countries, though political factors may complicdtew successful
efforts are at true pollution control. The techmyloexists for point

sources of pollution to be monitored and regulatdthough political

factors may complicate matters.

3.1.2 Nonpoint Source

Nonpoint source — delivers pollutants indirectlyaingh transport or
environmental change. Nonpoint sources are muche nadficult to
monitor and control, and today they account for thejority of
contaminants in streams and lakes. Nonpoint sowacesnore difficult
to recognize. Pollutants from these sources magapg little at a time
from large areas, carried along by rainfall or shmeM. For instance, the
small oil leaks from automobiles that produce disced spots on the
asphalt of parking lots become nonpoint sourcaesatér pollution when
rain carries the oil into local waters or when ifezér from a field is
carried into a stream by rain, in the form of rdfsoMost agricultural
pollution is nonpoint since it typically originatdsom many fields.
Pollution arising from nonpoint sources accounts&amajority of the
contaminants in streams and lakes.

3.2 Classifying Water Pollution

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

Municipal Water Pollution

Municipal water pollution consists of waste wateoni homes and
commercial establishments. For many years, then nmairpose of
treating municipal wastewater was simply to redutse content of
suspended solids, oxygen-demanding materials, ldes$oinorganic
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compounds, and harmful bacteria. In recent ydarwever, more stress
has been placed on improving means of disposahefsblid residues
from the municipal treatment processes. The bagthods of treating
municipal wastewater fall into three stages: priyragatment, including
grit removal, screening, grinding, and sedimentgaticsecondary
treatment, which entails oxidation of dissolvedamng matter by means
of using biologically active sludge, which is thditered off, and
tertiary treatment, in which advanced biologicaltimoels of nitrogen
removal and chemical and physical methods suchrasular filtration
and activated carbon absorption are employed

Industrial Water Pollution

The characteristics of industrial waste waters ddfer considerably

both within and among industries. The impact afuistrial discharges
depends not only on their collective charactersststich as biochemical
oxygen demand and the amount of suspended soliisal$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
discharge to municipal treatment sources; or wasiewcan be treated
completely at the plant and either reused or diggth directly into

receiving waters.

Agriculture Water Pollution

Agriculture, including commercial livestock andytoy 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 nitrodeat partly

originate Agriculture, including commercial livesto and poultry
farming, is the source of many organic and inorgapollutants in
surface waters and groundwater. These contaminardside both

sediment from erosion cropland and compounds ofsjpiharus and
nitrogen that partly originate in animal wastes aodmmercial

fertilizers. Animal wastes are high in oxygen deniag material,

nitrogen and phosphorus, and they often harborogattic organisms.
Wastes from commercial feeders are contained aspbsded of on land;
their main threat to natural waters, therefore,fram runoffs and
leaching. Control may involve settling basins figquids, limited

biological treatment in aerobic or anaerobic laggosnd a variety of
other methods.
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3.3 Typesof Water Pollutants

The major water pollutants are chemical, biologicar physical
materials that degrade water quality. Pollutants lxa classed into eight
categories, each of which presents its own seapéius.

Petroleum Products

Oil and chemicals derived from oil are used for,flgrication, plastics
manufacturing, and many other purposes. Theselpetnoproducts get
into water mainly by means of accidental spillsnirships, tanker
trucks, pipelines, and leaky underground storagkstaMany petroleum
products are poisonous if ingested by animals, spilied oil damages
the feathers of birds or the fur of animals, oftausing death. Land-
based petroleum pollution is carried into waterwadys rainwater

runoffs. This includes drips of oil, fuel, and fiufrom cars and trucks;
dribbles of gasoline spilled onto the ground at fiieng station; and

drips from industrial machinery.

Pesticides and Herbicides

Pesticides that get applied to farm fields and saes—and
homeowners' lawns—run off into local streams awmdrg or drain down
into groundwater, contaminating the fresh watet fishes swim in and
the water we humans drink. It's tempting to thimkstis mostly a
farming problem, but on a square-foot basis, honmswss apply even
more chemicals to their lawns than farmers do wrtfields! Still,
farming is a big contributor to this problem.

Chemicals used to kill unwanted animals and plafds, instance on
farms or in suburban yards, may be collected bywaier runoffs and
carried into streams, especially if these substrene applied too
lavishly. Some of these chemicals are biodegradamhtequickly decay
into harmless or less harmful forms, while othees @onbiodegradable
and remain dangerous for a long time.

When animals consume plants that have been treati#id certain
nonbiodegradable chemicals, such as chlordane and
dichlorodiphenyltrichloroethane (DDT), these chesmiscare absorbed
into the tissues or organs of the animals. Wheero#imimals feed on
these contaminated animals, the chemicals are gpagsthe food chain.
With each step up the food chain, the concentratibthe pollutant
increases. This process is called bio-magnifica#torimals at the top of
food chains may, as a result of these chemical exdrations, suffer
cancers, reproductive problems, and death.
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Many drinking water supplies are contaminated wkbsticides from
widespread agricultural use.

Heavy Metals

Heavy metals, such as copper, lead, mercury, afehise, get into
water from many sources, including industries, autbile exhaust,
mines, and even natural soil can pollute the wagsiources. Like
pesticides, heavy metals become more concentratedhienals feed on
plants and are consumed in turn by other animaleWhey reach high
levels in the body, heavy metals can be immedigteigonous, or can
result in long-term health problems similar to ta@swused by pesticides
and herbicides. For example, cadmium in fertiliderived from sewage
sludge can be absorbed by crops. If these cropsaem by humans in
sufficient amounts, the metal can cause diarrheh aver time, liver
and kidney damage. Lead can get into water from f@pes and solder
in older water systems; children exposed to leadvater can suffer
mental retardation.

Hazar dous W astes

Hazardous wastes are chemical wastes that are @ttie (poisonous),
reactive (capable of producing explosive or tox@&se&g), corrosive
(capable of corroding steel), or ignitable (flamiedb If improperly

treated or stored, hazardous wastes can polluterwsapplies. PCBs, a
class of chemicals once widely used in electricgligment such as
transformers, can get into the environment throadhspills and can
reach toxic levels as organisms eat one another.

Excess Organic Matter

Fertilizers and other nutrients used to promotentpgrowth on farms

and in gardens may find their way into water. Astfi these nutrients
encourage the growth of plants and algae in watewever, when the
plant matter and algae die and settle underwatecroorganisms

decompose them. |In the process of decompositiongseth
microorganisms consume oxygen that is dissolved ite water.

Oxygen levels in the water may drop to such dangdydow levels that

oxygen-dependent animals in the water, such as digh This process
of depleting oxygen to deadly levels is called epitication.

Sediment
Sediment, soil particles carried to a streambdd,lar ocean, can also
be a pollutant if it is present in large enough amts. Soil erosion

produced by the removal of soil-trapping trees neaterways, or
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carried by rainwater and floodwater from croplansisip mines, and
roads, can damage a stream or lake by introdudagntuch nutrient
matter. This leads to eutrophication. Sedimentattam also cover
streambed gravel in which many fishes, such aswalamd trout, lay
their eggs.

I nfectious Organisms

Many disease-causing organisms that are presesinall numbers in
most natural waters are considered pollutants whband in drinking
water. Such parasites &ardia lamblia and Cryptosporidium parvum
occasionally turn up in urban water supplies. Thes®sites can cause
illness, especially in people who are very old erywyoung, and in
people who are already suffering from other disgase

Thermal Pollution

Water is often drawn from rivers, lakes, or theastéor use as a coolant
in factories and power plants. The water is usu&tyrned to the source
warmer than when it was taken. Even small temperathanges in a
body of water can drive away the fishes and otlpercies that were
originally present, and attract other species ac@lof them. Thermal
pollution can accelerate biological processes antsl and animals or
deplete oxygen levels in water. The result may isket and other
wildlife deaths near the discharge source. Thepo#ution can also be
caused by the removal of trees and vegetation shatle and cool
streams.

3.4 Global Water Pollution Episode

Estimates suggest that nearly 1.5 billion peopt& kafe drinking water
and that at least 5 million deaths per year caattvbuted to waterborne
diseases. With over 70 percent of the planet cavbyeoceans, people
have long acted as if these very bodies of wateddcserve as a
limitless dumping ground for wastes. Raw sewagebage, and oil

spills have begun to overwhelm the diluting capaéd of the oceans,
and most coastal waters are now polluted. Beadluemd the world are
closed regularly, often because of high amountsacteria from sewage
disposal, and marine wildlife is beginning to suffe

Perhaps the biggest reason for developing a wadlelwifort to monitor
and restrict global pollution is the fact that méstms of pollution do
not respect national boundaries. The first majtermational conference
on environmental issues was held in Stockholm, Sweth 1972 and
was sponsored by the United Nations (UN). This imgett which the
United States took a leading role, was controversecause many
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developing countries were fearful that a focus amwirenmental
protection was a means for the developed world ®®pk the
undeveloped world in an economically subservierditmm. The most
important outcome of the conference was the creatibthe United
Nations Environmental Program (UNEP).

UNEP was designed to be the environmental conseieh¢he United
Nations, and in an attempt to allay fears of theettgping world, it

became the first UN agency to be headquartered itewloping

country, with offices in Nairobi, Kenya. In addiico attempting to
achieve scientific consensus about major environahéssues, a major
focus for UNEP has been the study of ways to eragmuisustainable
development increasing standards of living withalgstroying the
environment. At the time of UNEP's creation in 19@8ly 11 countries
had environmental agencies. Ten years later thatbeu had grown to
106, out of which 70 were in developing countries.

4.0 CONCLUSION

Clearly, the problems associated with water palutihave the
capabilities of disrupting life on our planet tageeat extent. Congress
has passed laws to try to combat water pollutias tacknowledging the
fact that water pollution is, indeed, a seriousiegsBut the government
alone cannot solve the entire problem. It is wtiey up to us, to be
informed, responsible and involved when it comesh® problems we
face with our water. We must become familiar watlr local water
resources and learn about ways for disposing haimofusehold wastes
so they do not end up in sewage treatment plaatscin’'t handle them
or landfills not designed to receive hazardous nage In our yards,
we must determine whether additional nutrients aeeded before
fertilizers are applied, and look for alternativgbere fertilizers might
run off into surface waters. We have to preservstieg trees and plant
new trees and shrubs to help prevent soil erosinpd promote
infiltration of water into the soil. Around our tises, we must keep
litter, pet waste, leaves, and grass clippings ajugutters and storm
drains. These are just a few of the many wayshithvwe, as humans,
have the ability to combat water pollution. As Wwead into the 21st
century, awareness and education will most assucaditinue to be the
two most important ways to prevent water pollutidhthese measures
are not taken and water pollution continues, life earth will suffer
severely.

Global environmental collapse is not inevitable.t Boe developed
world must work with the developing world to ensutteat new
industrialized economies do not add to the worlefs/ironmental
problems. Politicians must think of sustainableedepment rather than
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economic expansion. Conservation strategies havéettbme more
widely accepted, and people must learn that energy can be
dramatically diminished without sacrificing comforin short, with the
technology that currently exists, the years of gloknvironmental
mistreatment can begin to be reversed.

5.0 SUMMARY

In this unit we have learnt that:

o Water Pollution is the contamination of streams, kefa
underground water, bays, or oceans by substanaasfutato
living things.

o Point source pollution occurs when harmful substanare
emitted directly into a body of water.

. Nonpoint source pollution occurs when pollutants edirectly

introduced into the environment through transport o
environmental change.

. Major water pollutants are chemical, biological, ehysical
materials.

6.0 TUTOR-MARKED ASSIGNMENT

1. List and explain the two sources of water pollusant

2. Explain in detail any three (3) classes of watdiuypion that you
know.

3. Explain on any four types of water pollutants
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1.0 INTRODUCTION

Virtually all types of pollution are harmful to theealth of humans and
animals. Pollution may not damage our health imedety but can be
harmful after long term exposure. Different formispollutants affect

the health of animals in different ways.

20 OBJECTIVES

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

. Identify water pollution effects

3.0 MAINCONTENT

3.1 Water Pollution Effects

Water pollution effects can be categorized namely:

3.1.1 Waterborne Infectious Diseases

Human infectious diseases are among the most seeifbects of water
pollution, especially in developing countries, wiesanitation may be
inadequate or non-existent. Waterborne diseases aden parasites or
other disease-causing microorganisms are transimrtée contaminated

water, particularly water contaminated by pathogenginating from
excreta. These include typhoid, intestinal parasiend most of the
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enteric and diarrheal diseases caused by bacgpemasites, and viruses.
Amongst the most serious parasitic diseases arelaa®s, giardiasis,
ascariasis, and hookworm. Every year there arestHmis of beach
closings wordwide, and outdated monitoring methousy in some
cases leave beachgoers vulnerable to a rangsmes$sies. Polluted beach
water can cause rashes, ear aches, pink eye, atespirinfections,
hepatitis, encephalitis, gastroenteritis, diarrheamiting, and stomach
aches.

3.1.2 Nutrient Pollution

The Woods Hole Oceanographic Institution calls ieatr pollution the
most widespread, chronic environmental problemhim ¢oastal ocean.
The discharges of nitrogen, phosphorus, and othigrents comes from
agriculture, waste disposal, coastal developmemd, fassil fuel use.
Once nutrient pollution reaches the coastal zanstimulates harmful
overgrowths of algae, which can have direct totieats and ultimately
result in low-oxygen conditions. Developed courgriave started
monitoring for toxic algal blooms, closing fishesias necessary. This
has reduced the incidence of related human illimgshas had the
obvious economic cost of lost income for fishermand related
businesses. Nutrient-pollution-driven blooms of #oxic algae and
seaweed can also cause problems by reducing wargy,cmaking it
hard for marine animals to find food and blockihg tsunlight needed
by sea grasses, which serve as nurseries for mgmyrtant fish species.

When the algal overgrowths finally die, they sirtk the bottom and
begin decomposing. This process uses oxygen framsthrounding

water. In some cases, the decomposition procegs w@hkough oxygen
out of the water that the level falls too low tgpart normal aquatic life
and the region becomes a coastal dead zone. Einailsient pollution

can trigger unusual outbreaks of fish diseases.

3.1.3 Chemical Contamination

Over the years, many types of chemicals have goitea our
waterways—and they continue to do so today. Chdmiater pollution
typically occurs because:

1. the chemicals were dumped into the water intenligna

2. the chemicals seeped into groundwater, streamssays because
of failing pipes or storage tanks;

3. the chemicals catastrophically contaminated watgswzecause
of industrial accidents;

4. the pollution settled out of polluted air (or waggpitated out of
polluted air); or
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5. chemicals were leached out of contaminated soil.

The above types of chemical contamination are demsd "point

sources" of water pollution. Non-point-source cheahipollution also

occurs via pesticide runoffs from farm fields amarteowners' lawns, as
well as runoffs of automotive fluids and other cheats from roads,

parking lots, driveways, and other surfaces.

It's beyond the scope of this course to documeatetfiect of every
chemical that has ever polluted water, but it'y esmugh to point out a
few things:

. Severe chemical spills and leaks into surface watsually have
an immediate effect on aquatic life ( kills fishess.).
. Chronic lower-level chemical pollution has more teileffects,

with problems manifesting over a long period of ginand
sometimes being difficult to tie directly to the teapollution.

. The human effects of chemical pollution in waten ggenerally
be viewed the same way as any other form of chdmica
contamination—water is just the delivery mechanism.

There are a few broad categories of water polluaffects related to
chemicals that are worth exploring further, which éo below.

Pesticides

Pesticides are carried in rainwater runoffs frommfdields, suburban
lawns, or roadside embankments into the nearesksrand streams.
Occasionally they are even intentionally spraydd waterways as part
of a pest-control effort.

Here are some noteworthy examples of the effectpesticide water
pollution:

. Atrazine (the most commonly used herbicide in tHg) dauses
feminization of male frogs even at concentrations/ater as low
as 0.1 parts per billion. Atrazine water pollutizas been noted in
many countries, including South Africa, Germanyl &enmark.
Studies indicate the chemical may be linked to anlmer of
human cancers, including prostate cancer and nagkio's
lymphoma, as well as hormonal problems that couktugt
reproductive and developmental processes.

. Glyphosate (Roundup), another of the world's mashmon
herbicides, was found to cause a 70% decline i iodiversity
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ahwpE

and an 86% decline in the total mass of tadpolegnwtine
glyphosate got into water.

Pesticides have been found in well water in coastsuch as
India, The Netherlands, Italy, Israel, Japan, Caratt Australia.
Pesticide contamination of drinking water is a p&ac problem
in rural agricultural areas where pesticide usehémavy and
drinking water supplies come directly from groundsvaor
surface water.

Pesticides can migrate via water into the food rchas well,
ultimately being consumed by humans or animal®auf

In the most infamous case of pesticide pollutioidespread use
of the insecticide DDT polluted waterways, contaatimg fish,
and ultimately poisoning bald eagles (and othemats) that ate
the fish. DDE, the principal breakdown product d1D built up
in the fatty tissues of female eagles and prevemstgticient
calcium being released to produce strong egg shéhle thin
shells would break when the parents sat on the &gksep them
warm. DDT affected many other species as well.

In terms of general human health effects, pesticadm

affect and damage the nervous system;
cause liver damage;

damage DNA and cause a variety of cancers;
cause reproductive and endocrine damage;
Cause other acutely toxic or chronic effects.

Oil and Petroleum Chemicals

When oil pollution gets in water, some of the comguats are degraded
and dispersed by evaporation, photochemical restior bacterial
degradation, while others are more resistant angl peasist for many
years, especially in shallow waters with muddy sedtits.

Though much scientific work remains to be done loa éffect
petroleum pollution has on plants and animals, w&mbw a few
things: Exposure to oil or its constituent chenscalter the
ecology of aquatic habitats and the physiology oérine
organisms.

Scientists know that oil (or chemical componentsiffcan seep
into marsh and sub-tidal sediments and lurk theredecades,
negatively affecting marsh grasses, marine wornmsl ather
aquatic life forms that live in, on, or near theiseent.

Evidence strongly suggests that components of crailie called
polycyclic aromatic hydrocarbons (PAHs), persist tine marine
environment for years and are toxic to marine difeconcentrations in
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the low parts-per-billion range. Chronic exposuwePAHS can affect
development of marine organisms, increase susdégtib disease, and
jeopardize normal reproductive cycles in many neaspecies.

Mercury

Mercury finds its way into water primarily througtir pollution from
coal-fired power plants and some other industrimcpsses. In the
water, the elemental mercury is converted to metbytury by certain
bacteria, after which it moves up the food chairfisth gobbling each
other up. In the end, the larger fish may end uyaur dinner plate—
swordfish, sea bass, marlin, halibut, or tunagiample.

The effects of mercury on humans are already preél understood.
However, the more we learn, the worse the news. getposure to
mercury in the womb can cause neurological probematuding slower
reflexes, learning deficits, delayed or incompletental development,
autism, and brain damage. Mercury in adults is alpooblem, causing:

1. central nervous system effects like Parkinson'satis, multiple
sclerosis, and Alzheimer's disease;

2. heart disease; and, in severe cases,

3. causing death or irreversibly damaging areas obtha.

Animals in any part of the food chain affected bg bioaccumulation of
mercury can also suffer the effects of mercuryyiah. Possible effects
include death, reduced reproduction, slower groarnd development,
and abnormal behavior.

Other Chemicals

Tens of thousands of chemicals are used in in@dligirocesses and are
found in car-maintenance products, household clsaneiletries, and
many other consumer products. Our current regineescéontrolling
whether these chemicals get into the environmentat sufficient for
keeping them out of the water, and the potentiatiaaly effects are
worrisome.

More generally, the effects of hormone-disruptirtgemicals include
interrupted sexual development; thyroid system rdisis; inability to
breed; reduced immune response; and abnormal matidgparenting
behavior. In humans, endocrine disruptors are thobug lead to
degraded immune function, mental impairment, desgrédertility, and
increases in some types of cancers.
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3.1.4 Mining

There are a number of negative water-pollution a$fefrom mining
operations:

Acid mine drainage: When rain or surface water #owver exposed
rock and soil, it can combine naturally causingwsuto form sulfuric

acid. The acidified rainwater eventually finds wsy to streams and
groundwater, polluting them and impacting local a&gu life. Some

streams can become so acidic—more acidic than atéerlp acid—the
aguatic ecosystem is completely destroyed. The daawhing process
that causes acid mine drainage can impart heavgtmetlutants from

the soil and rock as well.

Spills and leaks: Whether it's a leak in the comtant system of a
cyanide leach heap or a breach in a coal-slurrpoungdment dam, the
result is the same—pollution of streams, riverg] groundwater, killing
aquatic life and poisoning drinking water

Mountaintop Removal Mining: In this technique, tteps of coal-rich
mountains are removed and the overburden is dunipid nearby
valleys, burying stream habitats altogether, withe tobvious
catastrophic effect on whatever life forms livecbmaround the stream.

3.1.5 Marine Debris

Marine debris is basically trash in the ocean. Ardsuls inland
waterways too, for sure, but trash seems to bertecpar problem in
our seas. The Ocean Conservancy calls marine datei®f the world's
most pervasive marine pollution problems. The delmtludes escaped
inland trash and garbage thrown overboard by shipd boaters—
plastic bottles and bags, six-pack rings, cigaretits, Styrofoam, etc.
Marine animals can swallow the trash items, whittBrolook similar to
prey they would normally eat, or the trash item rhaye barnacles or
other delectables attached and is inadvertentlgstegl with the food.
For instance, sea turtles will eat a plastic bagebag it to be a
jellyfish. The bag can cause an intestinal blockagg sometimes death.

A new and potentially devastating effect of mardebris is emerging.
After years of degradation at sea, plastic bregksThe plastic has not
biodegraded but rather has disintegrated into gemgll pieces. Marine
animals near the bottom of the food chain are mayesting these teeny-
tiny little pieces of plastic pollution. How far upe food chain the stuff
will go is unknown.
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Discarded or lost fishing gear—Iline, rope, nets—eaedain trash items
can get wrapped around marine animals fins or dlipp causing

drowning or amputation. Marine debris can also ddgrcoral reefs, sea
grass beds, and other aquatic habitats.

3.1.6 Thermal Pollution

It's easy enough to see how discharging the hegiedater from a
power plant into a river could cause problems fquadic organisms
used to having their water home stay at a fairlgcefr temperature.
Indeed, industrial thermal pollution is a problear bur waterways—
fish and other organisms adapted to a particulapé&zature range can
be killed from thermal shock, and the extra heay wharupt spawning
or kill young fish.

. Additionally, warmer water temperatures lower thissdlved
oxygen content of the water. That's a double-whartorgquatic
organisms, since the warmer water also causes thentrease
their respiration rates and consume oxygen fastdlr.this
increases aquatic organisms' susceptibility toadisg parasites,
and the effects of toxic chemicals.

. Global warming is imparting extra heat to our ocgavhich have
absorbed about 20 times as much heat as the aterespver the
past half-century. The ocean is a complex system,s&ientists
don't know yet what all of the effects of this typé "water
pollution” will be, but here are some likely on&ea levels will
rise (because of thermal expansion and melting icejeasing
coastal flooding and inundation.

. There will be more intense hurricanes as they gadlditional
strength from warmer surface waters.

. Temperature-sensitive species like corals will megher times.
The Pew Oceans Commission notes that an increabe imean
sea-surface temperature of only 2 degrees F coaldec the
global destruction of coral reef ecosystems.

4.0 CONCLUSION

With almost 80 percent of the planet covered byaose people have
long acted as if those bodies of water could sasva limitless dumping
ground for wastes. However, raw sewage, garbage,odrspills have
begun to overwhelm the diluting capabilities of theeans, and most
coastal waters are now polluted, threatening manidlife. Beaches
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around the world close regularly, often becausestireounding waters
contain high levels of bacteria from sewage disposa

5.0 SUMMARY

In this unit we have learnt that:

o Pollution may not damage our health immediately tam be
harmful after long term exposure
o Human infectious diseases are among the most seegibects of

water pollution, especially in developing countrieghere
sanitation may be inadequate or non-existent

. Discharges of nitrogen, phosphorus, and other entgi come
from agriculture, waste disposal, coastal develapgmend fossil
fuel use

o Pesticides are carried in rainwater runoffs frommfafields,

suburban lawns, or roadside embankments into theesecreeks
and streams

. When oil pollution gets in water, some of the comguis are
degraded and dispersed by evaporation, photocheremetions,
or bacterial degradation

o Exposure to mercury in the womb can cause neurdbgi
problems, including slower reflexes, learning déficdelayed or
incomplete mental development, autism, and bramadge

o Industrial thermal pollution is a problem for ouaterways—fish
and other organisms adapted to a particular terprereange can
be killed from thermal shock, and the extra heay rderupt
spawning or kill young fish

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss on any four effects of water pollution
2. Discuss the effects of chemical contamination otewa
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UNIT 3 CONTROLLING WATER POLLUTION
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Controlling Water Pollution
3.2 Water Quality

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION

Global environmental collapse is not inevitable.t Boe developed
world must work with the developing world to ensutleat new
industrialized economies do not add to the worleis/ironmental
problems.

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

J Explain global efforts at controlling pollution
J Describe Water quality

3.0 MAIN CONTENT
3.1 Controlling Water Pollution

Because of the many environmental tragedies of thned-20th

century, many nations instituted comprehensive legiguns designed
to repair the past damage of uncontrolled pollutaoxd prevent
future environmental contamination. Internationgleements have
played a role in reducing global pollution. The Mréal Protocol on
Substances that Deplete the Ozone Layer (1987)nt&nhational

target dates for reducing the manufacture and émnissof the

chemicals, such as CFCs, known to deplete the ofayer. The

Basel Convention on the Control of Transboundaryw®oents of
Hazardous Wastes and Their Disposal (1989) seweasfeamework
for the international regulation of hazardous wassnsport and
disposal.
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Since 1992 representatives from more than 160 matltave met
regularly to discuss methods to reduce greenhoasesissions. In
1997 the Kwpto Protocol was devised, calling for industrialized
countries to reduce their gas emissions by 2012ntcaverage 5
percent below 1990 levels. The &g Protocol went into force in
February 2005 with more than 130 countries havéfeait. Under
the administration of President George W. Bush, éwer, the
United States, a major producer of greenhouse gaséssed to
submit the treaty for ratification. In 2006 the G&b Carbon Project
reported that carbon dioxide emissions were inangaat an annual
rate of 2.5 percent in the first five years of tAést century,
compared with an annual increase of 1 percentari890s.

Regulations and legislation have led to consideraptogress in
cleaning up some air and water pollution in devetbountries.
Vehicles in the 21st century emit fewer nitrogeindes than those in
the 1970s did; power plants now burn low-sulfurlguendustrial
stacks have scrubbers to reduce emissions; and Headbeen
removed from gasoline.

Developing countries, however, continue to struggith pollution
control because they lack clean technologies asdatately need to
improve economic strength, often at the cost ofirenwmental
quality. The problem is compounded by developinguntoes
attracting foreign investment and industry by affgrcheaper labor,
cheaper raw materials, and fewer environmentalicéshs. The
maquiladoras, assembly plants along the Mexican side of the
Mexico-U.S. border, provide jobs and industry foexdto but are
generally owned by non-Mexican corporations ateddb the low-
wage labor and lack of pollution regulation. Asesult, this border
region, including the Rio Grande, is one of the nmesvily polluted
zones in North America. To avoid ecological disasted increased
poverty, developing countries will require aid aedhnology from
outside nations and corporations, community pg@itdn in
development initiatives, and strong environmerggutations.

Nongovernmental citizen groups have formed at tloal| national,
and international level to combat pollution probteworldwide.
Many of these organizations provide information awgpport for
people or organizations traditionally not involvedthe decision-
making process. The Pesticide Action Network presidechnical
information about the effects of pesticides on faorkers. The
Citizen’'s Clearinghouse for Hazardous Waste, eistadd by
veterans of the Love Canal controversy, provideppstt for
communities targeted for hazardous waste instatiati A well-
organized, grassroots, environmental justice mowérnas arisen to
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advocate equitable environmental protections. Greace is an
activist organization that focuses internation&ation on industries
and governments known to contaminate land, seatraosphere
with toxic or solid wastes. Friends of the Eartltetnational is a
federation of international organizations that figinvironmental
pollution around the world.

3.2 Water Quality

Water quality is closely linked to water use andhe state of economic
development. In industrialized countries, bactecantamination of

surface water caused serious health problems inornadjes throughout
the mid 1800s. By the turn of the century, ciiileEurope and North
America began building sewer networks to route dsiimnewastes

downstream of water intakes. Development of the=gage networks
and waste treatment facilities in urban areas Rparaled tremendously
in the past two decades.

However, the rapid growth of the urban populatiespgcially in Latin
America and Asia) has outpaced the ability of gowents to expand
sewage and water infrastructure. While waterbaliseases have been
eliminated in the developed world, outbreaks of leteo and other
similar diseases still occur with alarming frequemc the developing
countries. Since World War Il and the birth of #teemical age, water
quality has been heavily impacted worldwide by stdal and
agricultural chemicals.

Eutrophication of surface waters from human andcabjural wastes

and nitrification of groundwater from agricultunatactices has greatly
affected large parts of the world. Acidification siirface waters by air
pollution is a recent phenomenon and threatenstiadife in many area
of the world. In developed countries, these gdnigrees of pollution

have occurred sequentially with the result thattdeseloped countries
have successfully dealt with major surface watdlupon. In contrast,

however, newly industrialized countries such asn@hlindia, Thailand,
Brazil, and Mexico are now facing all these isssiesultaneously.

4.0 CONCLUSION

Government must think of sustainable developmerthera than
economic expansion. Conservation strategies havéettbme more
widely accepted, and people must learn that energy can be
dramatically diminished without sacrificing comforin short, with the
technology that currently exists, the years of gloknvironmental
mistreatment can begin to be reversed.
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5.0

SUMMARY

In this unit we have learnt that:

6.0

1.
2.

7.0

Environmental tragedies of the mid*26entury, has made many
nations to institute comprehensive regulationsijgiesl to repair
the past damage of uncontrolled pollution and preveture
environmental contamination

Regulations and legislation have led to considergibgress in
cleaning up some air and water pollution in devetbpountries
Developing countries, however, continue to strugglgh
pollution control because they lack clean technie®gand
desperately need to improve economic strengthn aftehe cost
of environmental quality

To avoid ecological disaster and increased poverty,
developing countries will require aid and techngldgom
outside nations and corporations, community pg@iton in
development initiatives, and strong environmerggutations
Water quality is closely linked to water use andttie state of
economic development

While waterborne diseases have been eliminatdueini¢veloped
world, outbreaks of cholera and other similar déssastill occur
with alarming frequency in the developing countries
Acidification of surface waters by air pollution ia recent
phenomenon and threatens aquatic life in many axfethe world

TUTOR -MARKED ASSIGNMENT

Discuss on global efforts at controlling pokurti
What did you understand by water quality

REFERENCESFURTHER READINGS

Chandler, Gary, and Kevin Graham. (199@.otecting Our Air, Land,
and Water. Twenty-First Century.
Hoff, Mary, and Mary M. Rodgers. (1991Qur Endangered Planet:

Groundwater. Lerner.

McNeil, J. R. (2000, 2001)Something New Under the Sun: An

Environmental History of the Twentieth-Century World. Norton..

Miller, G. T., Jr.Living in the Environment: Principles, Connections,

and Solutions. 12th ed

47



ESM 317 LAND AND WATER POLLUTION

MODULE 3
Unit 1 Land Pollution Defined
Unit 2 Causes and Effects of Land Pollution

UNIT 1 LAND POLLUTION DEFINED
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Land Pollution defined
3.2  Composition of Land Pollution
3.2.1 Solid Waste
3.2.2 Soil Pollution
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

Land pollution is a common and destructive phenametoday. Read
on to learn about its various causes and effecuti®n is a global

problem. It has affected the lives of millions oégple and caused
several deaths and health problems. Land pollusi@me of the types of
pollution.

20 OBJECTIVES

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

o Describe land and soil pollution and types
o List and explain different sources of solid waste.

3.0 MAINCONTENT
3.1 Land Pollution Defined

A number of definitions have been proffered in exphg what land
pollution is. These include:
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Land pollution basically is about contaminating thed surface of the
Earth through dumping of urban waste matter indisicately, dumping
of industrial waste, mineral exploitation, and nsisig the soil by
harmful agricultural practices.

Land pollution includes visible litter and wastera with the soil itself
being polluted. The soil gets polluted by the cleaisi in pesticides and
herbicides used for agricultural purposes alondp witiste matter being
littered in urban areas such as roads, parks, taeets.

Land pollution is the degradation of the Earth'sdlasurface through
misuse of the soil by poor agricultural practicesneral exploitation,
industrial waste dumping, and indiscriminate digpad urban wastes.
It includes visible waste and litter as well aslymbn of the soil itself.
Land pollution is pollution of our planet’s landrface.

3.2 Composition of Land Pollution
3.2.1 Solid Waste

Solid wastes are unwanted solid materials such adbage, paper,
plastics and other synthetic materials, metals, \aadd. Semisolid or
solid matters that are created by human or anictaliges, and which
are disposed because they are hazardous or usedekaown as solid
waste. Most of the solid wastes, like paper, ptastintainers, bottles,
cans, and even used cars and electronic goodsoareiagdegradable,
which means they do not get broken down throughgguaic or organic
processes.

Thus, when they accumulate they pose a healthtthwepeople, plus,
decaying wastes also attract household pests auit ia urban areas
becoming unhealthy, dirty, and unsightly placeseside in. Moreover,
it also causes damage to terrestrial organismdevatso reducing the
use of the land for other, more useful purposekioBs of tons of solid

waste are thrown out annually. Waste from develogedntries

typically contains a high percentage of synthetiatanials that take
longer to decompose than the primarily biodegraglathste materials
of developing countries.

Areas where wastes are buried, called landfillg #re cheapest and
most common disposal method for solid wastes waddwBut landfills
quickly become overfilled and may contaminate awoil, and water.
Incineration, or burning, of waste reduces the r@wf solid waste but
produces dense ashen wastes (some of which becwoboena) that
often contain dangerous concentrations of hazardwaterials such as
heavy metals and toxic compounds. Composting, usiagural
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biological processes to speed the decompositiargznic wastes, is an
effective strategy for dealing with organic garbaged produces a
material that can be used as a natural fertiliRacycling, extracting
and reusing certain waste materials, has becomenportant part of

municipal solid waste strategies in developed aoemt

Expanding recycling programs worldwide can helpucsdsolid waste
pollution, but the key to solving severe solid veagroblems lies in
reducing the amount of waste generated. Waste piiene or source
reduction, such as altering the way products arsigded or

manufactured to make them easier to reuse, redineesigh costs
associated with environmental pollution.

Some of the sources of solid waste that causegdalation are:

(& Wastes from Agriculture: This comprises of waste matter
produced by crop, animal manure, and farm residues.

(b) Wastesfrom Mining: Piles of coal refuse and heaps of slag.

(c) Wastes from Industries. Industrial waste matter that can cause
land pollution includes paints, chemicals, andso o

(d) Solids from Sewage Treatment: Wastes that are left over after
sewage has been treated, biomass sludge, aretissitids.

(e) Ashes: The residual matter that remains after solid fusle
burned.

() Garbage: This comprises of waste matter from food that are
decomposable and other waste matter that are wotrgemsable
such as glass, metal, cloth, plastic, wood, pagret,so on.

3.2.2 Soil Pollution

Soil pollution is the buildup in soils of persistdnxic compounds,
chemicals, salts, radioactive materials, or diseassing agents,
which have adverse effects on plant growth and ahimealth. As of
now, soil pollution is not widespread. Although tapplication of
fertilizers containing the primary nutrients, ngem, phosphorus,
and potassium, has not led to soil pollution, tphpliaation of trace
elements has. The irrigation of arid lands ofteadte to pollution
with salts. Sulfur from industrial wastes has p@tusoils in the past,
as has the accumulation of arsenic compounds is $alowing
years of spraying crops with lead arsenate. Thelicgpion of
pesticides has also led to short-term soil poltutio

Unhealthy soil management methods have seriouslyaded soll
quality, caused soil pollution, and enhanced erosioeating the soil
with chemical fertilizers, pesticides, and fungesdinterferes with
the natural processes occurring within the soil dedtroys useful
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organisms such as bacteria, fungi, and other migesosms. Soil
pollution is chiefly caused by chemicals in peskd, such as
poisons that are used to kill agricultural peste linsects and
herbicides that are used to get rid of weeds. Hesa# pollution

results from:

a. Unhealthy methods of soil management.
b. Harmful practices of irrigation methods.

4.0 CONCLUSION

As human populations increase and their encroachroannatural
habitats expands, humans are having detrimentattsffon the very
ecosystems on which they depend. The survival tfrahecosystems
around the world is threatened by many human detszi bulldozing
wetlands and clear-cutting forests—the systemaititing of all trees in
a specific area—to make room for new housing, ro@ustruction and
agriculture, all lead to land pollution

50 SUMMARY
In this unit we have learnt that:

1. Land pollution is contaminating the land surfacetloé Earth
through dumping urban and industrial waste indmurately as
well as mineral exploitation, and misusing the dmil harmful
agricultural practices

2. Solid wastes are unwanted solid materials suclagdsage, paper,
plastics and other synthetic materials, metals,vemold

3. Areas where wastes are buried are called landdilld are the
cheapest and most common disposal method for sadistes
worldwide

4. Expanding recycling programs worldwide can helpucsd solid
waste pollution, but the key to solving severe dsolvaste
problems lies in reducing the amount of waste gsedr by
individuals

5. Soil pollution is the buildup in soils of persistenoxic
compounds, chemicals, salts, radioactive mater@isgisease-
causing agents, which have adverse effects on glamtth and
animal health

6. Unhealthy soil management methods have seriousfyraded
soil quality, caused soil pollution, and enhancexsien
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6.0 TUTOR-MARKED ASSIGNMENT

1. What is land pollution?
2. Differentiate between solid waste and soil pollntio
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UNIT 2 CAUSES AND EFFECTS OF LAND
POLLUTION

CONTENTS
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2.0  Objectives
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3.3 How can Land Pollution be prevented?
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1.0 INTRODUCTION

The effects of pollution on the land are not lirditeo the terrestrial
ecosystem, because the synthetic chemicals arelegtded by the
normal processes of life. From there, the pollutian travel through
the roots of plants into any herbivore which conssrthe plant and on
and on and on until it reaches the highest orgamisnthe food web:
humans.

20 OBJECTIVES

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

. Identify the various causes of land pollution
o List the effects of land pollution
o Describe how land pollution can be prevented

3.0 MAINCONTENT

3.1 Causesof land pollution

The following are the major causes of land poliutio

l. Increase in urbanization. Construction uses upsftaed. More
constructions means increase in demand for raw riakstdike
timber. This leads to the exploitation and destouncof forests.

There is more demand for water. Reservoirs ard laabing to
the loss of land.
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Increase in agricultural land. As the human popartegrew there
was a greater demand for food. This caused morg fanbe
allocated to agriculture. Forests were cut dowrtlie purpose.

Domestic waste. Every single day, tons and tonslarhestic
waste are dumped ranging from huge pieces of rbbdugh as
unused refrigerator to fish bones. If all these temsare not
disposed of properly, the damage they can do t@tv@onment
and humankind can be devastating. While waste atelliefrom
homes, offices and industries may be recycled amtbin

incinerators, a large amount of rubbish is neitbernt nor
recycled but is left in certain areas marked asmogigrounds.
We throw away more things today and this causeés@ease in
the quantity of solid waste. This has given rise¢éov dumping
grounds being sought after.

Agricultural activities. Besides domestic wastestmedes and
herbicides used by farmers to increase crop yi@kts pollute the
land when they are washed into the soil.

Industrial activities. These are also are a coutiilg factor to
land pollution. For example, in open cast mininggd holes are
dug in the ground and these form dangerously deemgnpools.
Heaps of mining waste are left behind and thesetevafien
contain several poisonous substances that willacoimate the
soil.

Pollution sources include plastic factories, cheahiglants, oil
refineries, nuclear waste disposal activity, laaganal farms, coal-fired
power plants, metals production factories and oty industries.

3.2 Effectsof Land Pollution

There are a number of adverse effects of land pafiusuch as:

oo
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exterminates wild life

acid rain that kills trees and other plants.

vegetation that provides food and shelter is dgstto

it can seriously disrupt the balance of nature,, andextreme
cases, can cause human fatalities.

pesticides can damage crops; kill vegetation; amdom birds,
animals, and fishes. Most pesticides kill or daméfge forms
other than those intended. For example, pesticidesl in an
effort to control or destroy undesirable vegetatamd insects
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f.
g.
h.
I.

often destroy birds and small animals. Some lifenfo develop
immunity to pesticides used to destroy them.

Causes problems in the respiratory system

Causes problems on the skin

Leads to birth defects

Causes various kinds of cancers

The toxic materials that pollute the soil can g#bithe human body
directly by:

a)
b)

c)
d)

3.3

4.0

Coming into contact with the skin

Being washed into water sources like reservoirsrasmas

Eating fruits and vegetables that have been grompoiluted soill
Breathing in polluted dust or particles

How can Land Pollution be Prevented?

People should be educated and made aware aboutath&ul
effects of littering

Items used for domestic purposes ought to be remsestycled
Personal litter should be disposed properly

Organic waste matter should be disposed in areasatte far
away from residential places

Inorganic matter such as paper, plastic, glassna@ils should
be reclaimed and then recycled

encourage organic farming

reduce use of herbicides and pesticides

CONCLUSION

The nature of the industrial revolution and theklat a sustainable
development model for industrial progress havewadld the creation of
chemicals and products which may serve the ideaoalenience or
productivity or efficiency, however, the concept ehvironmental
stewardship is largely an afterthought. This hed fo long-lasting
chemicals which persist in the environment andpartentially toxic to

life.

5.0

SUMMARY

In this unit we have learnt that:

1.

The effects of pollution on the land are not lirditéo the
terrestrial ecosystem, because the synthetic cladsni@re not

degraded by the normal processes of life.
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2. Pesticides and herbicides used by farmers to iseresop yields
also pollute the land when they are washed intsthle

3. People should be educated and made aware abotiathgul
effects of all forms of pollution

6.0 TUTOR-MARKED ASSIGNMENT

=

What are the causes of land pollution?
2. What are the major effects of land pollution andvhman it be
prevented?
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MODULE 4 OTHER FORMSOF LAND POLLUTION

Unit 1 Hazardous wastes: Effects and Contrebbires
Unit 2 Deforestation: Causes and Effects
Unit 3 Land Degradation in Nigeria

UNIT 1 HAZARDOUS WASTES: EFFECTS AND
CONTROL MEASURES

CONTENTS
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2.0 Objectives
3.0 Main Content
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1.0 INTRODUCTION

Hazardous Wastes, solid, liquid, or gas wastes caunse death,
illness, or injury to people or destruction of tkavironment if
improperly treated, stored, transported, or disedrdsubstances are
considered hazardous wastes if theyigneable (capable of burning
or causing a fire)corrosive (able to corrode steel or harm organisms
because of extreme acidic or basic propertiesyctive (able to
explode or produce toxic cyanide or sulfide gas}pxic (containing
substances that are poisonous). Mixtures, residaesmaterials
containing hazardous wastes are also considereadwmrs wastes.

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

Describe hazardous waste

List sources of hazardous wastes

Explain the effects of hazardous wastes
ldentify methods of hazardous waste control
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3.0 MAIN CONTENT

3.1 Sourcesof hazardous wastes
Industrial Activities

Hazardous wastes are generated by nearly everystiygduthose
industries that themselves generate few hazardousstes
nonetheless use products from hazardous waste afiewer
industries. For example, in the computer softwadstry, writing
software generates little hazardous waste, butnthaufacture of
computers involves many industrial processes. Malincomputer
circuit board generate spent electroplating batlas ¢ontains metal
salts, and the production of computer chips usasaother caustic
chemicals, and solvents. Other hazardous wastegeaerated in the
manufacture of fiber optics and copper wire usedelectronic
transmission, as well as magnetic disks, papetefdinical manuals,
photographs for packaging and publicity, and trucksr
transportation of the finished product.

Agricultural Activities

Industry is not alone in generating hazardous wsaskgyriculture
produces such wastes as pesticides and herbianetha materials
used in their application. Fluoride wastes are tmdpcts of
phosphate fertilizer production. Even soluble m&safrom manure
may dissolve into groundwater and contaminate drgvkvater
wells; high levels of nitrates may cause healttbjems.

Household Activities

Household sources of hazardous wastes include topaints,

flammable solvents, caustic cleaners, toxic baseripesticides,
drugs, and mercury from broken fever thermometeocgal waste-

disposal systems may refuse these items. If theyaecepted, careful
monitoring may be required to make sure soil ougdwater is not
contaminated. The householder may be asked to leecyadispose
of these items separately.

Renovations of older homes may cause toxic leadt paiflake off
from walls. Insulation materials on furnace pipesymcontain
asbestos particles, which can break off and hasgended in air;
when inhaled, they can cause lung disease andrcance
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Medical Sources

Hospitals use special care in disposing of wastegacninated with
blood and tissue, separating these hazardous wietasordinary
waste. Hospitals and doctors' offices must be ealhecareful with
needles, scalpels, and glassware, called “shaRbp&imacies discard
outdated and unused drugs; testing laboratorigeosiés of chemical
wastes. Medicine also makes use of significant antsouof
radioactive isotopes for diagnosis and treatmentd ahese
substances must be tracked and disposed of carefull

3.2 Effectsof Hazardous Wastes

Hazardous wastes may pollute soil, air, surface ewmvat or
underground water. Pollution of soil may affect pleowho live on
it, plants that put roots into it, and animals tirettve over it. Sludge
from municipal sewage disposal may contain toxiements if
industrial waste is mixed with domestic sewagehdf sludge is used
as a fertilizer, these elements may contaminatédsfie Toxic
substances that do not break down or bind tiglatlhe soil may be
taken up by growing plants; the toxic substancey lai@r appear in
animals that eat crops grown there and possibjyewple who feed
also on the crop or even on the animals that féeds there..

Air may become contaminated by direct emission @izandous

wastes. Evaporation of toxic solvents from paintsl aleaning

agents is a common problem. The air above hazardaiste may
become dangerously contaminated by escaping gasraeccur in

houses built on mine tailings or old dump sitessé8aents of homes
built over uranium mine tailings often contain hidavels of

radioactive radon gas escaping from the radiodgtbelow.

Rivers and lake pollution, if it is toxic enoughaynkill animals and
plant life immediately, or it may injure them slowlFor example,
fluoride concentrates in teeth and bone, and tochnfluoride in
water may cause dental and bone problems. Composucts as
dichlorodiphenyltrichloroethane (DDT), PCBs, andxilins are more
soluble in fats than in water and therefore tenduitd up in the fats
within plants and animals. These substances maydsent in very
low concentrations in water but accumulate to higlencentrations
within algae and insects, and build up to even drdgévels in fishes.
Birds or people that feed on these fishes are thgosed to very
high levels of hazardous substances. In birds etlsebstances can
interfere with egg production and bone formation.
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Even pollution that is not toxic can kill. Phospmtand nitrates,
usually harmless, can fertilize the algae that ginowakes or rivers.
When algae grows, in the presence of sunlight, finegduce oxygen.
But if algae grow too much or too fast, they consugneat amounts
of oxygen, both when the sun is not shining andnhe algae dies
and begins to decay. Lack of oxygen eventuallyomaffes other life;
some living things may be poisoned by toxins comgdiin the algae.
This process of algal overgrowth, calleatrophication, can kill life
in lakes and rivers. In some cases, particularealgen also poison
the drinking water humans and livestock.

Underground pollutants can be carried by undergtowater flow.
These wastes form underground plumes (long, fddé&berolumns)
of contaminants, which may reach the surface ifwhger emerges in
a spring or is pumped from wells. Especially dangerare solvents
that may have leaked from underground storage tankeay have
been carelessly poured on the ground. Toxic meted may also be
present in these waste plumes.

3.3 Hazardous-Waste Control M easures
Sour ce Reduction

The best way to eliminate hazardous wastes isgeherate them
in the first place. For example, improvements haen made in the
production of integrated circuits: The toxic chf@ied hydrocarbons
commonly used in the 1970s were replaced in th€@4.8§ less toxic
glycol ethers and in the 1990s by low-toxicity estand alcohols.

Recycling

Recycling is the recovery of wusable materials fronvaste,
for example; approximately 15 percent of sulfuredas recycled in
chemical manufacturing. In the past, most sulfugdusor sulfuric
acid production was mined; now the amount of sulecovered
from smelters (facilities that remove metals fromes), refineries
(facilities that purify substances), and manufaatsiris more than
double that produced by mining.

Treatment

Wastes may be made less hazardous by physical, icdlenor
biological treatment. For example, sodium hydroxmds been used
to treat acid wastes at integrated-circuit plaBidfuric acid wastes,
if not recycled, can be treated with ammonia wafte® the same
plant, forming ammonium sulfate, a fertilizer.
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Incineration has been used since human beingseeéatm control
fire. It is the preferred method of handling infeas medical wastes.
Solidification of wastes involves melting them anting them with
a binder, a substance that eventually hardens the imo an
impenetrable mass.

Disposal

Surface impoundment (placing liquid or semi liquid wastes in
unlined pits) keeps waste in long-term storage, kuis not
considered a method of final disposal. About 8 perof hazardous
waste is injected into deep wells; 21 percent srtedfills (large,
unlined pits into which solid wastes are placeditsasltimate resting
place.

4.0 CONCLUSION

Many dangerous substances can be used only withciaspe
precautions that decrease their risks. When disdardhese
substances are no longer under the direct contitbleouser and may
pose special hazards to people or other organif@s dome in
contact with them. Because of such potential riskzardous wastes
are processed separately from ordinary wastes.

50 SUMMARY
In this unit we have learnt that:

o Hazardous Wastes can cause death, illness, oy itgyseople or
destruction of the environment if improperly trehtestored,
transported, or discarded

o Hazardous wastes are generated by nearly evergtiydu

o Household sources of hazardous wastes include tamts,
flammable solvents, caustic cleaners, toxic baserpesticides,
drugs, and mercury from broken fever thermometers

o Hospitals use special care in disposing of wastegaminated
with blood and tissue, separating these hazardastes from
ordinary waste

o Hazardous wastes may pollute soil, air, surface ewmator
underground water

o River and lake pollution, if it is toxic enough, yn&ill animal
and plant life immediately, or it may injure thetowly

. The process of algal overgrowth, calleatrophication, can Kkill

life in lakes and rivers
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. The best way to eliminate hazardous wastes is mogenerate
them in the first place

o Recycling is the recovery or reuse of usable matefrom waste

o Wastes may be made less hazardous by physical, iciklenor

biological treatment
6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term Hazardous waste and explain on thnge
sources of hazardous waste

2. What are the effects of hazardous waste?

3. How can hazardous waste be controlled?
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1.0 INTRODUCTION

Deforestation has been generally regarded as aofaodiscriminate
cutting or over-harvesting of trees for lumber ey or to clear the
land for agriculture, ranching, construction, ohat human activities.
Although humans have been practicing deforestatinoe ages, it was
in the mid-1800s that forests began to be destrayesh unprecedented
rate. As a matter of fact, throughout the earlent pf the medieval age,
Europeans used to live amongst vast areas of émldand. But later,
they began deforestation at such a high rate begt $tarted to run out
of wood for cooking and heating. Also, due to trepldtion of their
natural habitat, wild game too began disappearirigch the Europeans
largely depended upon for their nutritional reqoments. Today,
parallels can clearly be observed in the deforestdhat is occurring in
most developing countries.

One of the most worrying factors today is the masslestruction of the
rainforests of the world, which is affecting thediversity adversely, as

well as being one of the major contributory factoi$he Holocene mass
extinction that is ongoing.

20 OBJECTIVES

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

o Explain the term deforestation
o Identify the causes of deforestation
o Explain the effects of deforestation
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3.0 MAIN CONTENT

3.1 Causesof Deforestation

The destruction of the forests is occurring dugaoous reasons, one of
the main reasons being the short term economicfit®n&iven below
are some more common causes of deforestation:

Urban growth and construction activities: The cutting down of trees
for lumber that is used for building materials, Mitmre, and paper
products. Forests are also cleared in order toractmate expanding
urban areas.

Agricultural practices: Forests are also cut down in order to clear land
for growing crops and / or in order to create |dod grazing cattle.

Fuel: Trees are cut down in developing countries to lesl #s firewood
or turned into charcoal, which are used for cookigd heating
purposes.

Other Causes: clearing forests for oil and minirgl@tation; to make
highways and roads; slash and burn farming teclesigwildfires; and
acid rain.

3.2 Effectsof Deforestation
There are a number of adverse effects of deforestatuch as:

Erosion of Soil: When forest areas are cleared, it results in argdke

soil to the sun, making it very dry and eventuallyfertile, due to

volatile nutrients such as nitrogen being lostadidition, when there is
rainfall, it washes away the rest of the nutriemtgjch flow with the

rainwater into waterways. Because of this, mereplanting trees may
not help in solving the problems caused by defat&st, for by the time
the trees mature, the soil will be totally devoidessential nutrients.
Ultimately, cultivation in this land will also bewmte impossible,
resulting in the land becoming useless. Large paftéand will be

rendered permanently impoverished due to soil enosi

Disruption of the Water Cycle: Trees contribute in a large way in
maintaining the water cycle. They draw up watertiigir roots before it

is released into the atmosphere. A large part®fwhter that circulates
in the ecosystem of rainforests, for instance, rlemmside the plants.

When these trees are cut down it results in theatk getting drier in

that area.
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Loss of Biodiversity: The unique biodiversity of various geographical
areas is being lost on a scale that is quite ueplesded. Even though
tropical rainforests makes up just 6 percent of shdace area of the
Earth, about 80-90 percent of the entire specighefvorld exist here.
Due to massive deforestation, about 50 to 100 speai animals are
being lost each day. The outcome of which is th&netton of animals
and plants on a massive scale.

Flooding and Drought: One of the vital functions of forests is to absorb
and store great amounts of water quickly when tlagesheavy rains.
When forests are cut down, this regulation of tlwvfof water is
disrupted, which leads to alternating periods obdl and then drought
in the affected area.

Climate Change: It is well known that global warming is being cads
largely due to emissions of greenhouse gases dkieoo dioxide into
the atmosphere. However, what is not known quitewadl is that
deforestation has a direction association with @artioxide emissions
into the atmosphere. Trees act as a major storgget dor carbon, since
they absorb carbon dioxide from the atmospherechvig then used to
produce carbohydrates, fats, and proteins that magkdrees. When
deforestation occurs, many of the trees are burtitey are allowed to
rot, which results in releasing the carbon thataged in them as carbon
dioxide. This, in turn, leads to greater concerdret of carbon dioxide
in the atmosphere.

4.0 CONCLUSION

Trees are one of the most important aspects opkaeet we live in.

Trees are vitally important to the environment,naais, and of course
for us humans. They are important for the climdtéhe Earth, they act
as filters of carbon dioxide, they are habitats ahelters to millions of
species, and they are also important for theirna¢istappeal. However,
the trees on our planet are being depleted atyafast rate. According
to some estimates, more than 50 percent of the ¢tm@eer has

disappeared due to human activity.

5.0 SUMMARY

In this unit, we have learnt that:

J Deforestation, indiscriminate cutting or over-hatweg of
trees.leads to high concentration of carbon dioxide
o Forests are also cut down in order to clear lang@jfowing crops.

Forests are cut down in order create land for grazi
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6.0

1.
2.

7.0

Trees are cut down to be used as firewood.

deforestation which includes; soil erosion, wateycle
disruptions, flood and drought, climate change @atiters.has
some effects

TUTOR-MARKED ASSIGNMENT

Describe 3 reasons for deforestation
List and explain five (5) effects of deforestation.
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1.0 INTRODUCTION

One of the main causes of land pollution is defatemn. Forests and
their biological wealth are among the most impdrtaatural assets of
the world. Forests are important for many reas®hgy protect the soil
from erosion, which is the habitat of millions gdexies of plants and
animals. They also help to moderate the climatethag are a major
factor in carbon exchange with the atmospheric aarband they
provide the supply of timber, wood and food. De$bagion is a major
problem in Africa. The rate of the destruction b€ tAfrican tropical
rain forest is particularly very high. It was estited that between 1930
and 1970 about 25% to 30% of the African tropicahforests was
destroyed.

Another study estimated about 7.3 million hectaoésthe world’s
tropically closed forests were cleared annuallyieein 1976 and1980
with the vast majority (6.1 millions hectares peag) being tropically
moist forest. In Africa, about 3.68 million hectaref tropical forests
and woodlands were destroyed annually over thisogpeAbout 1.33
million hectares of tropically closed forests weteared annually with
the vast majority of this area (1.20 million heegrbeing tropical moist
forest and another 2.34million hectares of opendiarwds in the drier
tropics were removed (see Table below). In the satudy, Cote de
voire and Nigeria are estimated to be losing 5.204heir forests
annually. With deforestation also carring the logbiological diversity.
According to one study, 65% of the original wildlihabitat in tropical
Africa has been lost.
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Table 1: Annual Rates of Tropical Deforestatio7@4980
(Million of hectares per annum)

Closed&sis Open Woodlands

All | Moist tropical| % of Area Total
tropical Area % of total

Area (%
of total
Africa 1.33 0.€1.20 0.£]2.34 0.4
Asia-Pacific 1.82 0.501.51 0.61 0.19 0.61
Latin — America| 4.12 0.613.30 0.54 1.27 0.59
Total 7.27 6.11 0.57 3.81 0.52

0.61

Source: WRI/IIED/UNEP (1988) World Resource 198B-8

The causes of deforestation vary in different coastbut four major
direct causes are generally recognized for tropidaforestation:
conversion of forests for agriculture (both commarand traditional
slash and burn cultivation), wasteful and unsusta®n commercial
logging, over-harvesting of forest for fuel wood darfiodder and
conversion of forests to cattle pastureland.

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

o Describe deforestation in Nigeria
o Explain the implication of deforestation in Nigeria

3.0 MAIN CONTENT
3.1 Deforestation in Nigeria

Deforestation is a very serious problem in NigefAlhough the issue of
deforestation in the tropics has assumed largeigadlisignificance on
the international level due to the role of the icap rain forest as a
natural sink for greenhouse gases (particularlypaardioxide), to the
average rural dweller the problem of deforestatielates more to the
scarcity of firewood for cooking.

Although the extent of deforestation in Nigeria usknown due to
insufficient data, fragmentary information from ngasources paints a
rather grim picture. According to the World Res@a#c1990-1991
report, the rate of deforestation in Nigeria in f880s was estimated to
be 400,000 hectares annually while reforestatiors weerely of the
order of 32,000 hectares. This translates to tteeafforest loss of 2.7%
annually. If that trend continues, it means thtoal forest would be
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gone before the middle of the next century. At enésthe country is
estimated to have only 30% forest cover. AccordiogNwoboshi
(1986), there were 60 million hectares of foresd aoodland in 1897
which had been reduced to about 9.6 million hesthye1986.

One of the factors responsible for the high rateleforestation is the
uncontrolled cutting of wood for firewood and cheat Shortages of
firewood which were very critical in most northestates particularly
Kano, Jigawa, Katsina, Kaduna, Sokoto, Kebbi, Baaad Borno have
now become national problem. In the north where 7&%he total

cooking fuel is derived from plants, annual defiitfirewood is put at
about 5-8 million cubic metres. Another factorhie indiscriminate bush
burning by farmers and others. For example, in 1882ry seasons
over 1700 hectares of forest plantations were Quartite country.

There is so much pressure on the forest, due itegridemand for fuel
wood, pulpwood, poles, and other types of woodbigitding purposes.
The Federal Government estimated that the annualesiaof sown
timber from the high forest was 1.5 million cubieters in 1975 and at
that rate would take between 25 to 30 years to dieribe forests of
mature timber. Pressure of increasing human padpuoland changing
socio-economic circumstances are aggravating theblgm of
deforestation.

3.2 Implications of Vegetation Degradation

The loss of vegetation has far-reaching consequeeimcéNigeria. The

reason is that vegetation resources provide this lb&divelihoods of a

large majority of Nigerians. For instance, peoptpehd on the timber,
herbs, animal protein, fruits, fodder and fuel woathong others, that
come from the natural vegetations. The degradatforegetations thus
affects everyone but more fundamentally, the poeo wWepend directly
on nature.

Of the many valuable products from the plant coveel wood is
perhaps the most important to majority of peoplerdithan half of
households in the country depend on dry wood eilsefirewood or
charcoal for domestic cooking. It is particularigrgficant as alternative
sources are poorly developed or inaccessible. Innymaural
communities, dry wood is usually the only sourcedofmestic energy.
Even in urban areas, the use of wood for cookirig aoross the various
strata of the society. The loss of vegetation cdlies touches on the
survival of many. All these as earlier noted, ajsdfurther to impact on
the climate system. For instance, the loss of \&iget impairs the
capacity of the natural system to hold back carbpd so add to the
greenhouse effect which is responsible for the alaarming.
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40 CONCLUSION
Deforestation has been found not only to contritatend pollution but
also to global warming. The global emission of carldlioxide of biotic

origin due essentially to the deforestation of ttapics in 1980 was
estimated at 1,659 millions of tons of carbon aryea

50 SUMMARY

In this unit we have learnt that:

o One of the main causes of land pollution in Nigerg&a
deforestation.

o Forests and their biological wealth are among tlstimportant
natural assets of the world and need to be qiexde

o Forest help to keep the climate moderate because dke the
major factor in carbon exchange with the atmosghsarbon

o The rate of destruction of the African tropicahréorest is very
high

. The extent of deforestation in Nigeria is unknowre do poor
data management

o One of the factors responsible for the high ratdejbrestation in

Nigeria is the uncontrolled cutting of wood forefivood and
charcoal and indiscriminate bush burning by farmers

6.0 TUTOR-MARKED ASSIGNMENT

1. Account for deforestation in Nigeria
2. What are the implications of deforestation in Niger
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