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The environment has deteriorated owing to industreat stress, urbanization, population
density and numerous other villains which make the earth as a paradise for infectious
agents. Such chronically accumulated environment contaminates our air, water,
foodand soll etc. thereby severely affecting the health. Nearly 80% of the diseases
particularly in developing world can be linked with soil and water. About 90% of
the pollution load in river system is due to faccal mater. The soil is highly poliyted
by several pathogenic organisms and hazardous industnal effluents. Soil pollution is
the result of urban-technological revolution and speedy exploitation of every bit of
natural resources.
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Industrial Wastes consist of a variety of chemicals which are extremely toxic
to living being. Different industries release different harmful toxins. These
toxins enter in the food chain causing a pumber of uadesirable effects.

Industrial effluents when discharged through sewagy system will poison the
biologice! punfication mechanism of sewage treatment. causing several soil
and water-bome diseases.

Metallic contaminants (Hg, Zuo, Cd, etc.) destroy bacteria and beneficial
micro organisms in the soil.

The wastes including building materials, sludge, dead animal skeletons, and
thrown away garbage pile up at public places and cause obstruction in daily
hfe.

Sewage i8 the good medium for the growth of pathogenic bactena, viruses
etc. Vibrio cholera found in sewage causes cholera

Solid wastes result in offensive odour and cause clogging of ground water
filters. Suspended matter in sewage can blanket : the soil, thereby interfering
with fhe soil moisture.

Radioactive pollutants can produce great human misery when food contain-
ing radionuclides is taken by man, some of them concentrate in specific
body organs and cause undesirable discases.

(vin) Radiation actually affects the soil and soil fertility. These radiations kill plant

(x)

x)

()

species.

A recent report indicates that a large pumber of induced radio nuchides as
carbon-14, Fe-55, Mn-54, Co-57 etc. get concentrated in biological sys-
fems.

Potassium fertilizers in soil are reported to decrcase the valuable nutnent
ascorbic acid (vitamin C) and carotepe in vegetables and fruits,

Excessive use of nitrogenous fertilizers in land leads to accumuistion of
nitrate in the soil. This excess accumulation can cause diarrhes and cyanosis
in children.
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(i) Phosphate fertilizer is considered detrimental to crop production.

(i) Cereal crops like jawar, maize etc, grown on alkaline soil absorh higher
amounts of fluorides and are responsible for the spread of fluorosts.

{(xiv) Pesticides retained in soil concentrates in crop, vegetables etc. which taint
them to such an extent that they are not usable.

(xv) Pesticides like DDT, Andrin etc. are known to percolate gradualty through
soil into ground water and contaminate dnnking water supplies.

A Methods to Minimize Soil Pollution

The problem of soil pollution can be minimized to some extent by adopting the
following techniques :

® Separate ga  ge bins can be used to collect different vaneties of wastes
for recycling purposes.

(i) Paper should not be mixed with glass or plastic which are difficult to re-
cycle.

@)  Encouraging the people by ways of subsiding the waste.
(iv)  Tax-exemptions are also beneficial to enhance recycling of wastes.

) Making use of recycled paper instead of fresh ones. For example, local
administrative offices in Japan use recycled paper to inihate reuse of waste.

(v) By reducing the creahon of waste recovering, recycling and reusing potential
wastes, the ar  1ts of waste can be reduced effectively.

MARINE POLLUTION

Marine pollution has been going on unnoticed for a long time by discharge of
domestic sewage, agricultural wastes and industrial effluents into the rivers which
end up in the seas. Besides these, washing of cargo tanks in the open sea,
discharge of oils and petroleum products, waste disposal and dumping of radio-
nuclides waste into sea also cause marine pollution. However, in marine water
the most serious pollutant is oil.

Causes

e Accidental and deliberate discharge of crude oil into the ocean by cargo
ships is regarded as one of the prime causes of pollution of the water body.

® Dumping of industrial wastes into ocean is another reason for marine pol-
lution. The wastes often contain toxic matenals such as mercury, dioxin,
PCBs, PAHs and radioactive materials, which contaminate the water of

ocean.
o Deposition of sediments from mining leads to ocean pollution.



¢ Trash washed into the ocean afiér beavy ram or floods gives rise to marine
debris, which pollutes the water body.

* Dumping of human wastes, plastic and disposal of untreated or partially
treated sewage water into the ocean is called ‘garbage dumping’. This is
one of the leading causes of marine pollution,

s Carbon dioxide, emitted by antomobiles, due to the burning of fossil fuels,
leads to air pollution. The contaminated afr containing carbon dioxide reaches
the ocean in the form of acid rain, thereby polluting the water.

Effects

o Oil spilling is hazardous for the marine life. It seriously affects the life cycle
of coral reefs thriving in the ocean. The oil spilled in the ocean could clog
up the @lls of fishes, thereby preventingre ~ abion. It affects the process of
photosynthesis of marine plants, since it blocks the sunlight.

» Toxic wastes have direct effect on marine life and affect the human beings
indirectly. When the harmful toxic wastes are dumped into the ocean, the
fishes could consume the poisonous che cals. When the fish is eaten by
humans, this could 1 to food poisoning,

* Dumping of garbage into ocean can deplete the oxygen dissolved in water.
As a result, the health of marine life is affc  *d seriously. Due to lack of
oxyger, the sea ammals including whales, seals, Tings,« >hins, penguins
and sharks could penish.

e Carbon dioxide is hazardous for manine life including coral reefs and free-
swimmung algae.

¢ Plastics dumped into ocean can affect the marine life seniously. Plastic iterns
such as bottles and bags could choke and suffocate the sea animals, as they
eat them thinkang that they are food. Plastics arekn 1 to be 2 major cause
for the death of turtles, as they swallow the floating bags, mistalang them for
jelly fish,

NOISE POLLUTION

[t is excessive, displeasing human, animal or machine-created environmental noise that
disrupts the activity or balance of human or animal life. The word noise comes from
the Latin word nauseas, meaning seasickness. It has been defined as unwanted
sound, a potential hazard to health and commumication durmnped into the environment
with regard to the adverse effect it may have on unwilling ears. Noise is defined as
unwanted sound Sound, which pleases the listeners, is music and that which causes
pain and annoyance is noise. At times, what is music for some can be noise for
others,

In simple terms, noise is unwanted sound. Sound is a form of energy which is
emitted by a vibrating body and on reaching the ear causes the sensation of hearing
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through nerves. Sounds produced by all vibrating bodies are not audible The
frequency limits of audibility are from 20 HZ to 20,000 HZ.

Sound is produced by the vibrations of an object or mechanism and transmitted in
the form of waves—alternating mcrease and decrease in pressures. it mdiates outward
through a material medium of molecules, more or less like the ripples spreading out
on water surface when some heavy objcct (say stone} has been thrown into it. The
speed of sound varies according to the nature of the carmier media. When we speak
of speed of sound, we ordinarily mean the speed at which sound travels in air at
sea level. This is around 331 m/s. In water, sound travels about 5 nmes taster than
in air. In iron and steel 1t is even faster, about 3 times faster than the speed in water.

Unlike all other pollution causing components of environment (such as waste water,
contaminated air, and solid waste), sound/noise is not an element, corapound or
substance which can accumulate and harm foture generations. It is a special kind of
wave-action usually transmitted by air, in the form of pressure waves and received
by the hearing apparatus (ear) in the body of human beings and animals.

Unit of Measurement

A decibel is the standard for the measurement of noise. The zero on a decibel scale
is at the threshold of hearing, the lowest sound pressure that can be heard, on the
scale acc. To smith, 20 db is whisper, 40 db the noise in a quiet office 60 db 1s
normal conversation, 80 db is the level at which sound becomes physically painful.

The Noise quantum of some of the cities in our country indicate their piich in decibel
in the nosiest areas of corresponding cities, e.g. Dethi- 80 db, Kolkata - 87, Bombay-
85, Chennai-89 db etc.

Two properties of sound are important, namely the pitch or frequency, and intensity
or pressure or energy. The pitch or frequency refers (o the rate of vibration of the
sound, and is measured in Hertz (Hz) units. The frequency of sound is determined
by the number of times the vibrating waves undulate per second. The slower the
cycle, the lower the pitch or frequency. The pitch becomes higher as the cycles
increase in mumber.

Decibel (dB) is used 1n environmental noise pollution as 3 measure of sound power
level, sound intensity level, and sound pressure level. It should be noted that, in each
case the term “level’ is synonymous with the decibel. A decibel (one-tenth of a bel)
is a physical unit based on the weakest sound that can be detected by the human
ear, It is named after Alexander Graham Bell, the inventor of the telephone.

Measurement of Noize

Noise is measured by means of a sound level meter.. The sound level meter is
positioned in a desired location, with no obstruction from the sound source, and
then reading is’ taken. Whenever possible, the sound level meter should be mounted
on a tripod and the operator should be at least 0.5 m away from the nearest edge
of the level meter. The ocutdoor measurements are made 1.2 to 1.5 m above the



ground and at Icast 3.5 m away from the reflecting surfaces such as buildings.
Indoor sound mcasurements should be made at least 1.2 to 1.5 m above the floor,
at least 1.0 m from walls and 1.5 in from windows. Indoor measurements are
normalty made with windows closed. Measurements that deviate from these recom-
mended distances should be specified accordingly.

Effects of Noise

Noise has always been with the human civilization but it was never so obvious, so
intense, so varied & so pervasive as it is seen in the last of this century. Noise
pollution makes men more imtable. The effect of noise pollution is multifaceted &
inter related. The eftects of Noise Pollution on Human Being, Animal and property
are as follows:

It decreases the efficlency of a man:-

Regarding the impact of noise on human efficiency there are oumber of
experiments which print out the fact that human efficiency increases with
noise reduction.

Lack of concentration:-

For better quality of work there should be concentration , Noise causes
lack of concentration, In big cities , mostly all the offices are on main road.
The noise of traffic or the loud speakers of different types of borns divert
the attention of the people working in offices.

Fatigue:-

Because of Notse Poliution, people canpot concentrats on their work. Thus
they have to give therr more time for completing the work and they feel tiring

Abortioa is caused: -

There should be cool and calm ammosphere dunng the pregnancy. Unpleas-
ant sounds make a lady of imative nature, Sudden Noise causes abortion
in females.

it causes Blood Pressure: -

Noise Pollution causes certain diseases in human. {t attacks on the person’s
peace of mind. The noises are recognized as major contributing factors in
accelerating the already existing tensions of modem living. These tensions
result in certain disease like blood pressure or mental illness etc.

Temporary or permanent Deafness:-

The effect of nose on audition is well recognized. Mechanics , locomotive
dnvers, telephone operators etc. All have their heanng impairment as a
result of noise at the place of work. Physicist, physicians & psychologists
are of the view that continued exposure to noise level above. 80 to 100 db
is unsafe, loud nuise causes temporary or permanent deafness.
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Effect on vegetation:-

Now is well known to all that plants are similar to human being. They are
also as sensitive as man. There should be cool & peaceful environment for
their better growth. Noise pollution causes poor quality of crops in a pleas-
ant atmosphere.

Effect on animal:-

Noise poliution damage the nervous system of animal. Animal looses the
control of its mind. They become dangerous.

Effect on property:-

Loud noise is very dangerous to buildings, bridges and monuments. It cre-
ates waves which struck the walls and put the building in danger condition,
It weakens the edifice of buildings.

Table:Degree of hearing loss and its effect

Average bearing loss, in dB

0 Threshold of hearing

< 25 No real difficulty m hearing

25 to 40 Difficulty in hearing soft speech

40 to 50 Difficulty in hearing normal speech

> 50 Heanng aid is required

50 to 70 Difficulty in hearing loud speech

70 to 90 Only shouted speech is understood

> 90 Unable to hear even amplified speech

Sources/Causes of Noise

The sources of ¢ = are more in urban and industrial areas, than in rural areas. The
sources, in general, may be

Stationary sources include industries; use of loudspeakers on various
occasions like festivals, elections, worships in temples, mosques, etc., and
during advertisements; mining operations; use of bulldozers, drillers and
dynamites to break rocks; household gadgets like vacuum cleaner, TV,
radio, stereo, grinder, mixer, etc.; common vegetable and fish markets; etc.

Mobile sources include road traffic, raitway trathic, air traffic, navigation,
ete,

For a better understanding of the subject, the sources of noise can be classified 1o
following categ:








http:Envi1'Q,.",e,.ta

usage of carpets or any absorbing material, the noise generated from feliing
of items in house can be minimised.

* Maintenance of automobiles: Regular servicing and tuning of vehicles will
reduce the noise levels. Fixing of silencers to automobiles, two wheelers etc.,
will reduce the noise levels.

» Control over vibrations: The vibrations of materials may be controlled using
proper foundations, rubber padding etc. to reduce the noise levels caused by
vibrations.

* Low voice speaking: Speaking at low voices enough for communication reduces
the excess noise levels.

* Prohibition on usage of loud speakers: By not permitting the usage of
loudspeakers in the habitant zones except for important meetings / functions.
Now-a-days, the urban Administration of the metro cities in India, is becoming
stringent on usage of loudspeakers.

* Selection of machinery: Optimum selection of machinery tools or equipment
reduces excess noise levels. For example selection of chairs, or selection of
certain machinery/equipment which generate less noise (Sound) due to its
superior technology etc. is also an important factor in noise minimisaticn
strategy.

®  Maintenance of machines: Proper lubrication and maintenance of machines,
vehicles etc. will reduce noise levels. For exampile, it is 3 common experience
that, many parts of a vehicle will become loose while on a rugged path of
journey. If these loose parts are not properiy fitted, they will generate noise
and cause annoyance to the driver/passenger. Similarly is the case of machines.
Proper handling and regular maintenance is essential not only for noise control
but also to improve the life of machine

Control in the transmission path

The change in the transmission path will increase the length of travel for the wave
and get absorbed/refracted/radiated in the surrounding environment. The available
techniques are briefly discussed below.

* [Installation of barrlers: Installation of barriers between noise source
and receiver can attenuate the noise levels. for a barrier to be effective,
its fateral width should extend beyond the fine-of-sight at least as much
as the height.

o Design of bullding: The design of the building incorporating the use of
suitable noise absorbing material for wall/door/window/ceiling will reduce
the noise levels,

o Green belt development: Green belt development can attenuate the
sound levels. The degree of atienuation varies with species of greenbelt.

Using protection equipment
Protective equipment usage is the ultimate step in noise control technology, i.e.
after noise reduction at source and/or after the diversion or engineered control
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of transmission path of noise. The usage of protective equipment and Lhe worker’s
exposure to the high noisc levels can be minimized by -

Job rotation: By rotating the job between the workers working at a par-
ticular noise source or isolating a person, the adverse impacts can be re-
duced.

Exposure reduction: Regulations prescribe that, noise level of 90 dB (A)
for more than 8§ hr continuous exposure is prolibited. Persons who are
working under such conditions will be exposed to occupational health haz-
ards. The schedule of the workers should be planned in such a way that,
they should not be over exposed to the high noise levels.

Hearing prote  n: Equipment like earmuffs, ear plugs etc. are the com-
monly used devices for hearing protection. Attenuation provided by ear-
muffs vary w  ly in respect to their size, shape, seal matenial etc. Literature
survey shows that, an average noise attenuation up to 32 dB can be achieved
using earmuffs

Ambient Air Quality Standards in Respect of Noise

The ambient air quality standards in respect of noise are given in Table
1 Hle. Ambient Air Quality Standards of Noise

Ares code Category of area Li 1indB(A)Ley.
Day time Night time
A Industrial ares ' 75 )
B Comme: ] area &5 5
C Residential ares 5 &5
D S cezone 5 0
Note:

(D
@)
€)

@)

Day time is reckoned between 6 A M. and 9 PM.
Night time is reckoned between 9 PM. and 6 A.M.,

Silence zone is defined as areas upto 100 m around such premises as
hospitals, educational insttutions and courts. The silence zones are to be
declared by the competent authonity. Use of vehicular homns, loudspeakers
and bursting of crackers shall be barned in these zones.

Mixed categories of areas should be declared as one of the four above-
mentioned categories by the competent authority, and the corresponding
standards shall apply.

THERMAL P( T'TON

Thermal pollution is the rise or fall in the temperature of a natural body of water
caused by human  uence. A common causc of thermal pollution is the usc of water
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The relcase of large amounts of heated water into the nver or pond or lake changes
the average water temperature. The change in temperature impacts organisms by :

(2) Decreasing oxygen supply,
(b) Affecting ecosystemn composition
(c) Fish spawning cycles may be disturbed,;

(d) The fish may be highly susceptible to the diseases. If wanmer water causes
physical stress in fish, they may be easier for the predators to catch, and, also can
change the type and avalability of food for fish at various timcs of the year.

Management of Thermal Pollution

The control of thermal pollution is necessary, as its detrimental effects on aquatic
ecosystem may be worse, in future. There are several sohmions to thronic thermal
discharge into water bodies. Some of the viable solutions are as follows :

(1) Cooling Towers.

The use of water from water source for cooling purpose, with subsequent return to
the water body after passing through the condenser is icrmed as cooling process.
To make the cooling process more effective, cooling towers are designed to control
the temperature of Witter. Cooling towers, in fact, are used to dissipate the recov-
ered waste tieat so as to eliminate the problems of thermal pollution.

(2) Cooling Ponds.

Cooling ponds/reservoirs constitute the simplest method of controlling thermal dis-
charges. Heated effluents on the surface of water 1n cooling ponds maxamize dissi-
pation of beat to the atmosphere and minimize the water area and volume. It is the
simplest and cheapest method which cools the water to a considerable low tern-
perature. But the technique alone is less desirable and inefficient in termsof air-water
contact.

(3) Artificial Lake.

Artificial lakes are man-made bodies of water which offer possible alternative to
once-through cooling. The heating effluents can be discharged into the lake at one
end and the water for cooling purpose may be withdrawu [rom the other end. The
heat is eventually dissipated through evaporation. So these lakes have to be reju-
venated continuously.

A number of methods have been suggested and developed for converting the ther-
mal effluents from power plants into useful heat resources for maxumizing the ben-
efits. Some of the potential physical application’s of power plant rejected heat are—
industrial and space heating; and biological applications such as soil warming, fish
culture, livestock shelters, and heating greenhouses. But most of these potential
physical applications are for colder regions/locations.









(m) Prevention of any drilling activity in and around the waste disposal site.

(iv) Periodic and long term monitoring of such disposal sites and areas of patu-
rally occurring uranium rich rocks.

SOLID WASTE MANAGEMENT

Higher standard of living of ever increasing population has resulted in an increase
in the quantity and variety of waste generated. It is now realized that if waste
generation continues indiscriminately then very soon it would be beyond rectifica-
non. Management of solid waste has therefore become very important in order to
minimize the adverse effects of solid wastes.

Solid waste (waste other than liquid or gaseous) can be classified as
¢  Municipal,
o Industrial,
o Agncultural,
» Medical,
e Mining waste
¢ Sewage sludge.

Sources of Urban and Industrisl wastes:

These wastes consists of medical waste from hospitals, municipal solid waste from

homes, offices, markets {(commercial waste) small cottage units, and horticulture
waste from parks, gardens and orchards etc.The urban solid waste materials that
can be degraded by microorganisms are called biodegradable wastes. For example
these types of waste are vegetable wastes, stale food, tea leaves, egg shells, peanut
shells, dry leaves ctc

Wastes that cannot be degraded hy microorganisms are called non-biodegradable
waste e.g. polyethylene bags, scrap metal, glass bottles etc Recently Government of
Maharshtra is the process of passing legisiation on usage of polyethylene bags.
Government had put a ban on use of these bags. Industrial waste consists of large
number of materials including factory rubbish, packaging material, organic waste,
acids etc. There are large quantities of hazardous and toxic materials are also pro-
duced during industrial processing.

Effects of solid wastes:

Municipal solid waste heap up on the roads due to improper disposal system.
People clean their own houses and litter their immediate surroundings which affect
the community including themsetves. This type of dumping allows biodegradable
materials to decompose under uncontrolied and unhygicnic conditions. This pro-
duces foul smell and breeds various types of insects and infec * 15 organisms be-
sides spotiling the aesthetics of the site. Industrial solic -astes are sources of toxic
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metals and hazardous wastes, which may spread on lmd and can cause changes in
physicochemical and biological characteristics thereby affevting productivity of soils.
Toxic substances may leach or percolate to contaminate the ground water.

Management of solid waste:

For waste management we must focus on three ‘Rs’- Reduce, Reuse and Recycle
before destruction and safe storage of wastes.

1. Reduction in use of raw matenals

2. Reuse of waste materials

3. Recycling of matenials

For discarding wastes the following methods could be used:

1. Sanitary landfill

2. Composting

3. Incineration

ROLE OF AN INDIVIDUAL IN PREVENTION OF POLLUTION

The role of every individual in preventing pollution is of paramount importance
because if every individual contributes substantially the effect will be visible not anly
at the community, city, state or national level but also at the global level as environ-
ment has no boundarnies. It is the responsibility of the buman race which has occu-
pied the commanding positions on this earth to protect the carth and provide con-
ducive environment for itself an innumerable other species which evolved oh this
earth. A small effort made by each individual at his own place will have pronoumced
effect at the global level. It is appropnately said “Think globally act locally."Each
individunal should change his or her lifestyle in such a way as to reduce environmental
polhution.

The role of an individuat in maintaining a pollution free, pure and congenial environ-
ment and in preserving its resources is actually the need of the hour. Individuals can,
however, play an important role in abatement of air, water, soil or noise pollution
in the following simple manners:

1. Help more in pollution prevention than pollution control
2. Use eco-friendly products

3. Cut down the use of CFCs (Chioroflare Carbons) as they destroy the ozone
layer. Do not use polystyrene cups that have CFC melecules in them which
destroy ozone layer-Hon'ble Mr.Lalu prasad Yadav- Railway Minister has ini-
tiated use of earthen pots for tea serving in Railway which is a commendahle
decision in this regard.

4. Use the chemicals detived from peaches and plums to clean computer chips and
circuit boards instead of CFCs.



5. Use CFC free Refrigerators.

The manufacture and operation of such devices should be encouraged that don’t
pollute. If they cost more than their higher prices may be offset by including envi-
ronmental and the social costs of pollution in the price of such products which
pollute environment. Air pollution can be prevented by using really clean fuel i.e.
hydrogen fuel. Hydrogen for that matter should not be produced by passing current
in water as for generation of this current; again the environment will be polluted. So
solar hydrogen fuel is the need of the hour.

Following are the practical hints for an individual to prevent pollution:
* Reduce your dependency on fossil fuel especially coal or oil.

s Save electricity by not washing it when not required because electricity saved
electricity generated without polluting the environment.

« Adopt and popularize renewable energy sources.
s Improve energy efficiency. This will reduce the amount of waste energy.

e« promote reuse and recycling whatever possible and reduce the production of
wastes.

s use mass transport system. For short visits use bicycle or go on foot.

* Decrease the use of automobiles.

o Use pesticides only when absolutely necessary that too in right amounts.
o Use rechargeable batterles, it will reduce metal pollution.

e Use less hazardous chemicals wherever possible.

® The solid waste generated during one manufacturing process can be used as
a raw material for some other processes.

¢ Do not put pesticides, paints, solvents, oils or other harmful chemicals into the
drain or ground water,

¢ Use only the minlmum and required quantity of water for various activities.
+ When building 2 home save (don’t cut) trees.

¢ Plant more trees as trees can absorb many toxic gases and can purify the
ajr.

s Check population growth so that demand of materials s under controls.

DISASTER MANAGEMENT:

Geological processes like earthquakes, volcanoes, floods and landslides are normal
natural evenis which have resulted in the formation of the carth that we have today.
They are however disastrous in thefr impact when they affect human settlements.
Human societies have witnessed a large number of such natural hazards in different
parts of the world and have tried to learn to control these processes to some extent.

ENVIRONMENTAL
FOLLUTION

NOTES

Check Your Progress:
4.

What are the
sources of soil
pollution?

what are main
sources of noise
pollution?

What are the types
of solid waste?

Seif-instructionsd Material
161










Environmental Studies

NOTES

Self-Insiructional Masirial
164

tower. The other types of scrubbers used are ventuni-scrubbers, cyclone-
scrubbers.

Organic Pollutants : Organic chemical compounds are of great impor-
tance to the human beings and other life forms on this planet, Most-of the
substances of which living things are composed arc organic compounds. In
addition, the main foodstuffs (such as fats, protcins and carbohydrates), as
well as a number of materials and substances necessary for modem living
(such as cotton, petroleum, rubber, plastics, antibiotics, etc.), are all organic
compounds. But their presence in water is not desirable as they not only
impart taste, odour and colour to water, but some of the chemical com-
pounds discharged by industries are toxic and carcinogenic too.

Radioactive Pollutants : Radioactivity found in water is mawmly due to
natural sources; but there is also a threat of radionuclide contarmunation from
various industrial and medical processes. The main human activities which
are responsible for radiocactive poliution are use of madsoactive materials in
power plants and nuclear weapons ; use of radicactive isotopes in medical,
industrial and research applications ; and mining and processing of ores to
produce usable radioactive substances. Though all of the radioactive con-
taminants arc carcinogenic, the radionuclide Lhat arc found in waier and are
of concem are wanium, radium 226 and 228, radon and thorium 230 and
232, Out of these, radon is generally found 1n public water supplies.

Soil pollution mainly results from the following sources:
1. Industrial wastes

2. Urban wastes

3. Radioactive pollutants

4, Agricultural practices

5. Chemical and metallic pollutant

6. Biological agent.

Sources/Cansecs of Noise : The sources of noise arc more in urban and
industrial areay, than in rural areas. The sources, in general, may be

¢  Stationary sources include industries; use of loudspeakers on various
occasions like festivals, elections, worships in temples, mosques,
etc., and during advertisements; mimung operanons; use of bulldoz-
ers, drillers and dynamites to break rocks; household gadgets like
vacuum cleaner, TV, radio, stereo, grinder, mixer, etc,; common
vegetable and fish markets; etc.

¢  Mobile sources include road traffic, reilway traffic, air traffic, navi-
gation, ¢tc.





mailto:mapin@icenet.net

Environmental Studies

NOTES

166

De A K, Environmental Chemistry, Wiley Eastern Ltd.
Down to Earty, Centre for Science and Environment (R}

Gleick, HP. 1993, Water in crisis, Pacific Institute for Studies in Dev., Envi-
ronment & Security, Stockholm Env. Institute. Oxford University Press, 473p.

Hawkins, R.E. Encyclopedia of Indian Natural History, Bombay Natural History
Society, Bombay (R)

Heywood, VH. & Watson, R.T. 1995. Global Biodiversity Assessment, Cam-
bridge University Press. 1140p.






Environmental Studics

NOTES

Self-Instructiona! Maertel
168 °

FROM UNSUSTAINABLE TO SUSTAINABLE DEVELOP-
MENT

Introduction

Sustamable Development is such a concept that signifies that rate of consumption or
use of natural resources should be approximate the rate at which these resources can
be substituted or replaced.

It also requires that a nation or society should be able to satisfy its requirements-
social, economic and others- without undermining the mterest of future generations.
Countries of North (Developed) use too many natural resources and such practice
cannot continue long. Mother Nature has been making available its resources and
services as well it is also serving as receptacle for absorbing wastes for too long a
time. We have to realize now that Nature today is very fragile.

Nature is fimite. And experts have warned that it has reached to a critical thresbold
beyond which it would kad to Ecological Decline that would further lead to nothing
but

“DISASTER”. These experts are strong advocates of “limits to growth”philosophy. This
concept of sustainable development can be further extended with the principle of

justice and equity (equal distribution) between the peoples of North and Scuth.
Therefore, the national as well as mternational leaders and mstitutions respectively
have major responsiility for sound developmental, economic and environmental
issues. They should keep in view the principle of equity and those principles that
| e the i somal inequities.

Another aspect of sustamable development is related to System Analysss, that is to
say, how economic, social and emvironmental systems interact at various scales of
operation to lead sustainable development that will strike optimal balance among the
three subsysterns. It must ultimately lead to reducing poverty of people in developing
coupiries by mmimizing resources depletion, environmental damage and social msta-
bility.

To summarize, Sustainable Development (Following aspects are to be high-
lighted)

*Protecting environment

* Avoiding depletion of non-renewable resources

*Seek reliance on alternative sources

*Equal access to resources

*Principle of Intergenerational distribution of resources-Important

*Systems thmking
Fun  ientals of Environment and Sustainable Development



s Population and its implication:

There are two aspects that affect environroent:
a) Population growth and

b)economic development.
o Limits to Growth:

We will need to change attrtudes, consumption patterns, manufacturing and market-
ing practices and get into technological world that it is less mfensive in its use of
materials and energy to be able to manage the environmental crisis, Just improve-
ment of efficiency alone is not poing to be enough.

Growth has been treated as an infinite variable. This is not a correct assumption.
The “earth’s carrying capactty” is not seriously thought about. And such world has
to desperately try to keep pace with the environmental problems because of such
incorrect assurnptions. For example, climate change (global warming), can be com-
bated only if the world transits to a non-carbon enetgy economy, only after that the
limitations of environments concerns posed by a carbon energy economy would get
lessened.

The world needs an intermational mechanism that not only provides mcentives to all
nations to live within their entitled norms (amounts) but also help to promote a rapid
transition to a non-carbon energy economy. There is considerable scope for dema-
tenalization and de-energisation without a decrease i bving stendards. This will be
possible only if it is promoted through changes i the fiscal system which supports
appropriate technological improvements. This can only happen if principle of suffi-
ciency 18 ignored. Wc will nced to set a level of sufficiency i.e. this mmch and not
beyond it. There is a difference between ecology of means and ecology of ends.

« Economy:

Rate of Gross National Product (GNP) is important mdicators of economic
performance of any pation. Increase GNP mdicates economic health of the country.
Such increase however is based on high rate of consumption of natural resources
of which depletion of environmental resources is significant. Economic growth comes
m conflict with issues of environmental concerns.

Ever since India had adopted the Economic Reforms Models via liberalization
globalization. However, there are significant adventages from the above transition;
ecological disadvantages are required to be taken into account. Long term ecology-
¢al costs are to be taken wuito account. In our effort to increase the GNP, we may
not tike to liquidate ecological assets. High economic growth results mto high rate
of extraction, transformation and utilization of non-renewable resources. It is Impor-
tant to also achieve good rate of regeneration of natural resources Economic growth
cannot take place without sustaining ecological costs.

Economic growth has to be environmentally sustainshle. Developing countries have
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of the cities mto the sub-urban or rural areas too. A phenomenon known as urban
sprawl. In developmg countries too urban growth is very fast and in most of the
cases it 15 uncontrollable and unplanned growth. In contrast to the rural set up, the
urban set up is densely populated, consumes a lot of energy and materials and
generates a lot of waste,

The energy requirement of urban population is much higher than that of rural ones.
This 15 because urban people have a higher standard of life and their lifestyle
demands more energy mputs in every sphere of life. The energy demanding activities
mnchude,

1. Residential and commercial lighting

2. Transportation means including automobiles and public transport for
moving from residence to workplace

3. Modern life-style using a large number of electnical gadgets in everyday
bife.

4. lpdustrial plants using a big proportion of energy

S. A large amount of waste generation which has to be disposed off prop-
erly usmg energy based techniques,

6. Coantrol and prevention of air and water pollution which need energy
dependent technologies.

Due to high population density and high energy demanding activities, the urban
problems related to energy are much more magnified as compared to rural popu-
lation,

WATER CONSERVATION

Water being one of the most precious and indispensable resources needs to be
conserved. The following strategies can be adopted for conservation of water.

1. Decreasing run-off Josses: Huge water-loss occurs due to run-off on
most of the soils, which can be reduced by allowmng most of the water to
infiltrate mto the soil. This can be achieved by using contour cultivation,
terrace frammg, water spreadmg, chemical treatment or improved water-
storage system.

a) Contour cultivation: on small furrows and ndges across the slopes
trap rainwater and allow more time for mfiltration. Terracing con-
structed on deep soils Lave large water-storage capacity. On gentle
slopes trapped run off is spread over a large area for better mfiltra-
tion.

b) Conservation-bench terracmg: It my  /es construction of a senes of
benches for catching the runoff water.
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Traditional Rainwater Harvesting:

In India, #t is an old practice in high minfall areas to collect rainwater from roof tops
into storage tanks. In foot-hills water flowing from sprmgs are collected by embank-
ment type water storage. In Hmmalayan foot-hills people use the hollow bamboos as
pipelines to transport the water of natural springs. Rajasthan is known for its *“Tankas”
(underground tanks) and “'Khadms” {Embankments) for harvesting ramwater,

In our ancient times, we had adequate Taalaabs, Baawaris, Johars, Hauz etc. in
every cities, village and capital cities of our Kings and Lords which were used to
collect rainwater and ensure adequate water supply in dryperiods.Modern Tech-
niques of Rainwater Harvesting: In and and semi-and regions artificial ground water
recharging is done by constructing shallow percolation tanks. Check-dams made of
any suitable native matenal (brush, polls, rocks, plants, loose rocks, wire nets,
stones, slabs, sacks ctc.) are constructed for harvesting runoff from large catchment
areas.

Rajendra Singh of Rajasthan popularly known as **Waterman™ has been doing a
commendable job for harvesting ramwater by buikling check-dams m Rajasthan and
he was honored with the prestigious Magsaysay Award for his work .Ground water
flow can be intercepted by building ground water dams or storing water under-
ground. As comps 1 to surface dams, ground water dams have several advantages
like minimum evaporation loss, reduced chances of contammation etc. In roof top
rainwater harvesting which is a low cost and effective technique for urban houses
and buildings, the rainwater from the top of the roofs is diverted to some surface
tank or pit through a delivery system which can be later used for several purposes.
Also it can be used to recharge underground aguifers by diverting the stored water
to some abandoned dug well or by using a hand pump. All the above techniques
of ramwater harvesting are low cost methods with little mamtenance expenses.

Rainwater harvesting helps in:
e Recharging the aquifers,
s Improves ground water quality by dilution,
® Improves soil moisture
» Reduces soil erosion by minimizing run-off water.

WATERSHED MANAGEMENT:

The land area drained by a niver is known as the river basin. The watershed is
defined as the land area from which water drains under gravity to a common
drainage channel Thus watershed is a delineated area with a well defined topo-
graphic boundary and one water outlet. The watershed can range from a few square
kilometers to few thousand square kilometers in size.

In the watershed the hydrological conditions are such that water becomes concen-
trated within a particular location like a river or a reservoir, by which the watershed
is drained. The watershed comprises complex mteractions of soil, lar ., vegeta-
tion, land use activities and water. People and animals are an integral part of a



watershed having mutual impacts on each other. We may live anywhere we would
be living m some watershed,

A watershed affects as ¢ is directly involved in sustained food production, water supply
for irrigation, power generation, and transportation as well as for influencing sedi-
mentation and erosion, vegetation growth, floods and droughts. Thus management
of watersheds treating themn as a basic fimctional unit s extremely important and the
first such Integrated Warershed Management was adopted m 1949 by the Damodar
Valley Corporation.

Watershed degradation:

The watersheds are very often found to be degraded due to uncontrolled, unplanned
and unscientific land use activities. Organizing, deforestation, mining, construction
activities, industrialization, shufting cultivation, natural and artificial fires, soil erosion
and ignorance of local people have been responsible for degradation of various
watersheds.

Objectives of Watershed Management:

Rational utilization of land and water sources for optimrnan production causing mini-
mum damage to the natural resources is known as watershed management. The
objectives of watershed management are as follows:

1. To rehabilitate the watershed through proper land use adopting conservation
strategies for mmimtzing 50il erosion and rnoisiure retention so as to ensure
good productvity of the lend for the farmers.

2. To manage the watershed for beneficial developmental activities like domes-
tic water supply, iTigation, hydropower generation etc.

3. To minimize the risks of floods, droughts and lund slides

4. To develop rural areas in the region with clear plans for improving the
economy of the regions.

Watershed management practices:

In the fifth year plan, watershed management approach was mcluded with a number
of programs for it and a national policy was developed. In watershed management
the aspects of development are considered with regard to availability of the re-
SOUIcEs.

The practices of conservation and development of land and water are taken up with
respect to their suitability for people’s benefit as well as sustainability.

Various measures taken up for management inciude the following:
1. Water harvesting:

Proper storage of water is done with provision for use in dry seasons in low
rainfall areas. It also helps in moderation of floods.
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8) Displacement problems due to dams:

The big nver valley projects have one of the most serious socio-economic impacts
due to large scake displacerment of local people from their ancestral home and loss
of their traditional profession or occupation. India is one of the countries in the
world leading in big dam construction and i the last 50 years more than 20 million
people are estimated to have directly or indirectly affected by these dams e.g.
Hirakuin Dam. Bhakra Nangal Dam, Tehn Dam are the examples where many
people and tieir villigres in the vicinity got affected. 1t also resuited in movement lead
by Sunderlal Bahuguna- movement called Chipko Movement- One more stir is
currently on1s Sardar Sarovar Project- three states people and many willages get
affected.

b) Dis; ce :mntdueto mining:

Mining is another develspmental activity, which causes displacement of the native
people. Several thousands of hectares of land area is covered in mining operation
and the natrve people are displaced. Sometmes displacement of local people is due
to accidents occurmning in mined areas hike subsidence of land that often leads to
shifting people ¢ g. vanous munes are predominant in Jh:  hand, these mines had
displaced many people.

¢) Displacement due to creat  of National park:

When some forests are covered under a National Park, it is a welcome step for
conservation ot the natural resources. However, it also has a social aspect associ-
ated with it which s often neglected. A major portion of the forest is declared as
core-area, where the entry of local dwellers or tr  1ls 15 prohubited. When these
villagers are deprived of their ancestral right or access to forests, they usually
relaliate by starting destructive activities. Thereis:  eed to look mto their problems
and provide them solution such as employment etc.

REHABILITATION ISSUES:

The Unned Nations Universal Declaration on Humnan Rights has declared that right
to housing v a basic hwnan right. In [ndia, most of the displacements have resulted
due to land acquisition by the government for vanious reasons. For this purpose, the
government has the Laid Acquisition Act, 1894 which empowers it to setve notice
to the people to vacate their lands if there is a need as per government planning.
Provision of cash compensation in hieu of the land va  d exists in the Act.

The major issues related to disp  :ment and @ i n are as follows:

1.Trobes are usually the most affected amongst the displaced who are already poor.
Displacement further increases their poverty due to loss of land, home, jobs, food
insecurity, loss of access to common property assets, increased morbidity and
mortality and social solation.
b) Break up of famnilies in an important social issue arising due to displacement
m which the women are the worst affected and hey are not even given cash/
land compensation.
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¢) The mbals are not fanmliar with the market polcies and trends. Even if they
get cash compensation, they get alienated in the modern economic set up.

d) The land acquission laws ignore the commmunal ownership of property, which
18 an nbuilt systern amongst the tribals. Thus the tnibals lose ther communitarian
basis of economic and cultural existence. They feel like fish out of water.

e) Kinship systems, marriages, social and cultural functions, their folk-songs,
dances and activities vanish with their displacement, Even when they are
resettled; it is mdnidual-based resettlement, which totally ignores communal
settlement.

f) Loss of identity and loss of the mtimate Link between the people and the
environment 1S one of the biggest loss. The age-long indigenous knowledge,
which has been inhenited and experienced by them about the flora, fauna,
their uses etc. gets lost.

REHABILITATION POLICY:

There is a need for a comprehensive National Rehabilitation Policy. Different states
are following different practices in this regard.

There is a need to raise pu  ic awareness on these issues to bring the resettiement
and rehabilitation plans on a humane footing and to honour the human rights of the
oustees.

ENVIRONMENTAL ETHICS:

Environmental ethics refers to the ssues, principles and puidelnes relating to human
interactions with ther environment. It is nghtly said, *The environmental crisis is an
outward manifestation of the cnsis of mind and spint.” It all depends on how do we
think and act. If we think “Man is all powerful and the supreme creature on this
earth and man is the master of nature and can hamess it al his will”, it reflects our
human-centric thinking. On the other hand, if we think “Nature has provided us with
all the resources for leadmg a beautiful life and she nourishes us like a mother, we
should respect her and nurture her”, this is an earth-centric thinking.

The first view urges us to rmarch ahead gloriously to comjuer the nature and establish
our supremacy over nature through technological mnovations, economic growth and
development without much botheration to care for the damage done to the planet
earth.

The second view urges us to live on this earth as a part of &, like any other creation
of Nature and live sustainably.

So, we can see that our acts will follow what we think. If we want to check the
environmental crisis, we will have to transform our thinking and attitude. That m tumn,
would transform our deeds, leading to a better environment and better future. These
two world-views are discussed in here in relation to envronmental protection:



a) Anthropocentric Worldview: SOCIAL ISSUES AND THE
ENVIRONMEN!

This view s guiding most industrial societies. It puts hurman beings m the center gving

them the highest status. Man is considered to be most capable for managing the

planet earth. NOTES

The guiding principles of this view are:

1. Man 1s the planet’s most important species and is m the in-charge of the rest
of the nature.

!‘-.J

Earth has an unlimited supply of resources and it all belongs to us.

3. [Economic growth 1s very good and more the growth, the better it is, be-
cause It raises owr quality of life and the potential for economic growth is
unimated.

4. A healthy environroent depends upon a healthy econory.

5. The success of mankind depends upon how good managers we are
for derrving benefits for us from nature.

b) Eco-centric Workdview:
This is based on earth-wisdom. The basic beliefs are as follows:
1. Nature exists not for human beings alone, but for all the species.

2. The earth resources are limited and they do not belong only to human
beings.

3. Economic growth is good till it encourages eanth-sustaming development
and discourages carth-degra  gdevelop nt.

4. A healthy economy depends upon a healthy environment.

5. The success of mankind depends upon how best we can cooperate with the
rest of the ¢  ire while trymg to use the resources of nature for our benefit.

Environmental ethics can provide us the guk s for putting our beliefs mto action
and help us decide what to do when faced with crucial situations.

Some important ethical guid.  1es known as Earth ethics or Environmental
Ethics are as follows:

¢ One should love and honour the earth ;e 1t has blessed you with hife and
governs your survival.

» One should keep cach day sacred to earth and celebrate the turning of its
$eASOnS.

e One should not hold yourself above other livingt s and have no nght to
drive them to extinction.

»  One shoukd be grateful to the plants and animaks which nourish you by giving Self-Intraational Material
you food. 179
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* One should lmst your offsprings because too many people will overburden
the carth.

e One should not waste your resources on destructive weapons.

e One should not run after gains at the cost of nature rather should strive to
restore its daraged majesty.

® One should not conceal from others the effects you have caused by
your actions on earth

s  One should not steal from future generations their nght to live na clean
and safe planct by umpovertshing or polluting it

One should consume the matenal goods in moderate amounts so that all may share
the earth’s precious treasure of resources. [f we critwally go through the above Ten
Commandments for earth ethics and retlect upon the sanxe we will find that various
religions teach us the sa  : things m one form or the other

Our Vedas also have glorfied each every component of nature as gods or goddesses
so that people have a feelmg of reverence for them. Our religious and cultural rituals
make us perform such actions that would help in the conservation of nature and
natural resources.

Even the various festivals envisaged by Hinduism also prescnbe the participation of
humans m the celebrations through nature. (Nisarga Pooja 1s what we perform
during celebrations of our festivals c.g. Satyanarayana Pooja, Vatapoumitma,
Baishakhi, Ganesh Festival, Dassaraetc.)The concept of Ahimsa in Buddhism and
Jainism ensure the protection and conservation of all forms of life, thereby keeping
the ecological balance of the earth ntact. Our teachmps on “haviog fewer wants”
ensure to put “lrmits to growth™ and thus guide us to have an eco-centric life style.

CLIMATE CHANGE:

Climate change is changing our economy, health and commurnities in diverse
ways. Scientists w:  that if we do not aggressively curb climate change now,
the results will likety be disastrous.

Climate change is the single biggest environmental and humanitanan crisis of our
tne. The Earth’s atrnosphere is overloaded with heat-trapping carbon dioxide,
which threatens large-scale disruptions in clinate with disastrous consequences.

Climate is the average weather of an area. [t 15 the general weather conditions,
seasonal var ans and extremes ot weather in region. Such conditions which av-
erage over a long period at least 30 years is called climate.

The Intergo:  1mental Panel On Climate Change {IPCC} i 1990 and 1992 pub-
lished best available evidence about past climate change, the green house effect and
recent changes in global temperature. If is observed that carth’s temperature has
changed considerably during the geological times. It has experienced several glacial



and nterglacial periods. However, during the past10000 years of the current inter-
glacial peniod, the mcan average temperature has fluctuated by 0.51° ¢ over 100
to 200 year period.

We have relatively stable ¢limate tor thousands of years due to which we have
practiced agriculture and increased population. Even small changes in climatic con-
ditions may disturb agnculture that would lead to migration of animals inctuding
humans. Anthropogenic activities are upsetting the delicate balance that has been
cstablished between vanous compornents of the environment,

Green house gases are increasing in atmospbere resulting in mcrease in the average
global temperature. This may upset the hydrologcal cycle; result n floods and
droughts m different regions vf the world, ci e sea level nse, changes in agricultural
productivity, famunes and death of humans as well as livestock.

GLOBAL WARMING:

Global warming is the unusually rapid inerease i Earth’s average surface tem-
perature over the past century primanly due to the greenhouse gases released
by people bumning fossif fuels.

Troposphere, the lower most layer of the atrnosphere traps heat by natural process
due to the presence of certain gases. This effect is called Green House Effect as it
1s smnilar to the warming effect observed in the horticultural Greenhouse made of
glass.

The amount of beat trapped in the atmosphere de; 15 mostly upon the concen-
tration of heat trapping or green house gases and length of time they stay in the
atmosphere. The major green house gases are carbon dioxide, ozone, methane,
nitrous oxide etc. and water vapours.The average global temperature is 15°c. In the
absence of green house gases this termperature would have been 18° c. Therefore,
greenhouse effect contnbutes a temperature rise to the tune of 33°¢c.

Heat trapped by green house gases in the atmosphere keeps the planet warm
enough to allow us and other species to exast, The two predominant green house
gases are water vapors which are controlled by hydrological cycle and carbon
dioxide which is controlied mostly by the global carbon cycle. While the levels
of water vapor in (he troposphere have relarively remamed constant the levels of carbon
dioxide have increased.

Other gases whose levels have increased due to buman activities are methane,
nitrous oxide. Defurestation has further resulted m elevated levels of carbon dwoxide
due to non removal of carbon dioxide by plants through photosynthesis. Warming
or coolmg by more than 2° ¢ over the past few decades may prove to be disastrous
for various ecosystens on the earth including hurnans as it would alter the conditions
faster than some species could adapt or migrate. Some areas will become inhab-
itable because of droughis or floods [oilowing rise m average sea level,
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GREEN HOUSE GASES:

The phenomenon that wormes the environmental scientists 15 that due to anthropo-
genic activities there s an increase m the concentration of the greenhouse gases in
the air that absorbs mfra-red light contammg heat and results in the re-radiation of
even more of the outgomg thermal infra-red energy, thereby increasing the average
surface temperature beyond 15° ¢. The phenomenon is referred to as the enhanced
green house effect to distinguish its effect from the one that has been operating
naturally for millen

The green house gases mchude Carbon dioxide, Chlorofluerocarbons, methane and
nitrous oxide etc. These are the green house gases present in the troposphere and
resulting in an increase in the temperature of ar and the earth.

Impacts of . nced g 3b  effect:

The enhanced greer use effect will not only cause global warming but will aiso
affect various o :cli tic and natural processes.

1. Global | | :increase:

It is estimated that the earth’s mean temperature will rise between 1.5 to 5.5
° ¢ by 2050 if input of greenhouse gases continues to nise at the present
rate. Even at the lower value, earth would be warmer that it has been for
10000« rs.

2. Rise in Sea Level:

With the increase in global temperature sea water will expand. Heating will
melt the polar ice sheets and glaciers resulting m further rise 10 sea level.
Current models indicate that an increase in the average atmospheric tem-
perature of 3° ¢ would raise the average global sea level by 0 2-1.5 meters
over the next 50-100 years. One meter nise in sea level will mundate low
lying areas of cities like Shanghai Cairo, Bangkok, Sydney, Hamburg and
Venice as well as agnicultural lowlands and deltas in Egypt, Bangladesh,
India, Chma and will affect rice productivity. This will also disturb many
commercially important spawning grounds, and would probably mcrease the
frequency of storm damage to lagoons, estuaries and coral reefs. In [ndia.
the Lakshadweep Islands with a maximum height ot 4 meters above the
level may be vulnerable. Some of the most beautiful vities he Mumbu may
be saved by heavy investment on embankment to prevent mundation. Life
of millions of pec  : will be affected, by the sea leve! rise that have build
homes in the dettas of Ganges, the Nile, the Mekong, the Yangtze and the
Mississippi rivers.
3. Effects on human h¢ th:

The global wartning will lead to changes mn the ramfall pattern m many areas,
t raffectmg the distribution of vector-borne diseases hke malana, filar-
asis, elephantiasis etc.



Arcas which are presently free fom diseases like malaria may become the SOCIAL ISSUES AND THE
breeding grounds for the vectors of such diseases. The areas likely to be ENVIRONMEN
affected n this manner are Ethiopia, Kenya and Indonesia. Warmer tem-
perature and more water stagnation would favour breeding of mosquitoes,
snails and some insects, which are the vectors of such diseases, Higher
temaperature and humidity will mcrease/aggravate respiratory and skm dis-
2ases.

NOTES

4, Effects on Agriculture:

There are different views regarding the effect of global warming on agricul-
ture. [t may show positive or negative effects on various types of crops in
different regions of the world Tropical and subtropical regions will be more
affected smce the average temperature m these regions is already on the
higher side. Even a nise of 2° ¢ may be quite barmful to crops.
Soil moisture will decrease and evapo-transpiration will increase, which may dras-
tically affect wheat and marze production. Increase m temperature and humidity will
increase pest growth like the growth of vectors for vanious diseases. Pests will adapt
to such changes better than the crops. To cope up with the changing situation
drought resistant, heat resistant and pest resistant varieties of crops have to be
developed.

Measures to check global warming: To slow down enhanced global warmmg the
following steps will be important:

1. Cut down the current rate of use of CFCs and fossil fuel.
2. Use energy more efficiently

3. Shift to renewable encrgy resources

4. Increase m nuclear power plants for electricity production
5. Shift from coal to natural gas

6. Trap and use methane as a fuel

7. Reduce beef production.

8. Adopt sustamable agriculture Check Your Progress:

o : 1. What is rain water
9. Stabilize population growth
pop &o harvesting?
10. Efficiently rernove carbon dioxide from smoke stacks 2. ‘What are the main
objectives of
watershed manage-
12. Remove atmospheric carbon dioxide by utilizing photosynthetic algae. ment?
3. What is global
ACID RAIN warming? £
Oxides of sulfur and nitrogen originating from indu 12l operations and fossil fuel < u

. . . . . . if-Instraciional Materisl

combushon are the major sources of acid forming gases. Acid forming gases are 0

11. Plant more trees.
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4. Air Pollntion

The loss of ozone in the atmosphere cause lugh UV-B increase the jevels of ozone
in the Earth’s surface, espectally in urban and suburban areas, reaching potentially
harmful concentrations m the early hours of the dav.

The low-level ozone can cause respratory problems and exacerbate asthma, as well
as damage to trees and some ccreals. [n addition, low ozone levels contribute to
the increasing problems caused by acid rain.

5. Effects on Biogeochemical Cycles

Increases in sclar UV radiation could affect terrestrial and aquaiic biogeochemucal
cycles, thus altering both sources and smks of greenhouse and chenucally-important
trace gases e.g., carbon dioxide (CO2), carbon monoxide (CO), carbonyl sulfide
(COS) and possibly other gases, mcluding ozone. These potential changes would
contribute to biosphere-atmosphere feedbacks that attenuate or remforce the atmo-
spheric buildup of these gases.

6. Effects on Materials

Synthetic polymers, naturally occurring biopolymers, as wel! as sume other materials
of commercial interest are adversely affected by solar L'V radiation. Today’s ma-
terials are somewhat protected from UVB by special additives. Therefore, any
mcrease m solar UVB levels will therefore accelerate theo breakdown, limiting the
length of time for which they are useful outdoors.

WASTELAND RECLAMATION

Ecopormecally unproductive lands suffermg from emvironmental detenioration are known
as wastelands. The wastelands include salt-affected lands, sandy areas, gulhed ar-
eas, undulating uplands, barren hill-ridge ¢tc. Snow covered areas, glacial areas and
areas rendered barren after Jhum cultivation are also mchrded in wastelands. More
than half of our courtry’s geographical area (about 175mullion ha) 1s estrmated to be
wasteland, thus indicating the seriousness of the problem for a country like ours
which has to sup it 1/6® of the world’s population . Maximum wasteland areas in
our country lie | asthan (36 million ha) followed by M.P. and Andhra Pradesh. In
Haryana the wastelands cover about 8.4% of the total land area and most of it
comprises saline, sodic or sandy land areas. Wastelands are formed by natural
processes, which include undulatmg uplands, snow-covered lands, coastal salme
areas, sandy areas etc. or by anthropogenic (man-made) activities feadmg to eroded,
saline or waterlogged lands.

Wasteland Reclamation Practices: Wasteland reclaimation and development in
our couniry falls under the purvicw of Wasteland Development Board, which works
to fuifill followmg objectives:

1. To improve the physical structure and quality ot marginal soils
2. To improve the availability of good quality water for imgating these [ands



3. To prevent soil erusion, flooding and landslides

4. To conserve the biolugical resources of land for sustainable use

ENVIRONMENTAL LEGISLATIONS

India 15 the first country i1 the world to have made prowvisions for the protection and
conservation of environment in its constitution. On 5% fune, 1972, enviromment was
first discussed as an itemm of international agenda in the U.N.Conference on Human
Environment in Stockholm and thereafter 5® June is celebrated all over the world
as World Environment Day. Soon afler the conference our country took substantive
legislative steps for enviromental protection. The Wildlife (Protection) Act was
passed in 1972, followed by the Water (Prevention and Control of Pollution) Act,
1974, the Forest (Conservation) Act, 1980, Air (Prevention and Control of Pollu-
tion) Act, 1981 and subsequently the Environment (Protection) Act, 1986,

Constitutional Provisions: The provisions for environmental protection in the con-
stitution were made through the 42™ amendment as follows:

Article 48-A of the constilution provides: “'The slate shall endeavor to protect and
improve the environment and to safeguard forests and wildhife of the country,

Article S1A (g) provides: "It shall be the duty of the every citizen of India to protect
and mmprove the natural environment meluding forests, fakes, rivers and wildlife and
to have compassion for biving creatures.

Thus our constitution inc ludes environmental protection and conservation as one of
our fundamental duties.

Some of the important Acts passed by the Government of India are discussed as
follows:

WILDLIFE (PROTECTION) ACT, 1972

Objectives of the Wildlife Protection Act- according to the section 1 of this Act,
the objectives of this act are-

¢« To maintain essential ecological processes and life supporting systemns.
s To preserve iodiversity

= To ensure a caontinuous use of species, ie., protection and conservation of
wildlife.

Important terms defined in the Act-

(a) Wildlife-It mcludes any animal, bees, butterflies, crustaceans, fish,moth and
aquatic and land vegetation which forms part of any habitat.

(b) Habitat-mclude ‘land, water or vegetation or vegetation which is the patural
home of any wild animal’ .

(c) Huating- according to the Act it means
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including reserved forests, protected forests or any forested land irespective
of its ownership.
Objectives of the Act-

Protection and conservation of forest .

To ensure judicious use of forest products.

Important terms defined in the Act-

(a) Forest- means a biotic community composed predominantly of trees, shrubs
and woody climbers.

(b) Forest produce- ‘timber, wood, bark, charcoal, oil, resin, lac, seeds
etc.,whether brought from or found in a forest or not’.’

The salient features of the Act are as follows:

L.

The State Government has been empowered under this Act to use the
forests only for forestry purposes. If at all it wants to use it in any other way,
it has to take prior approval of Central Government, after which it can pass
orders for declaring some part of reserve forest for non-forest purposes
(e.g. mining) or for clearing some naturally growing trees and replacing them
by economically important trees (reforestation).

It makes provision for conservation of all types of forests and for this
purpose there is any Advisory committee which recommends funding for it
to the Central Government.

Any illegal non-forest activity within a forest area can be mmediately stopped
under this Act. Non-forest activities inclide cleaning of forest land for cul-
tivation of any type of plants/crops or any other purpose (exeept re-affor-
estation). However, some construction work in the forest for wildlife or
forest managament 15 exempted from non-forest activity (e.g. fencing, mak-
ing water-holes, mench, pipelines, check posts, wireless communication etc.)

1992 Amendment in the Forest Act

1.

In 1992, some amendment was made in the Act which made provisions
for allowing some non-forest activities in forests, without cutting trees or
limited cutting with prior approval of Central Government, These activities
are setting of transmission lines, seismic surveys, exploration, drilling and
hydroelectric projects. The last activity involves large scale destruction of
forest, for which prior approval of the Center is necessary.

Wildlife sanctuaries, National Parks etc. are totally prohibited for any explo-
ration or survey under this Act without prior approval of Central Govern-
ment even if no tree-felling is involved.

Cultivation of tea, coffee, spices, rubber and plents which are cash-crops,
are inchuded under non-forestry activity and not allowed n reserve forests.
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It provides for mamtammg restormg the wholesomeness of water by preventing and
controlling #ts pollutinn. Pollution is defined as such contammation of water, or such
alteration of the physical, chemical or biological properties of water or such dis-
charge as 1v bikely to cause a nuisance or render the water harmful or injutious to
public health and satery or harmful for any other use or to aquatic plants and other
organisms or animal life. The definition of water polhution has thus encompassed the
entire probable agents in water that may cause any harm or have a potential to harm
any kind of in any way.

The sallent features and provisions of the Act are summed up as follows:

it provides for mamtenance and restoration of quality of all types of surface
and ground water.

It provides for the establishment of Central and State Boards for pollution
control

It confers them with powers and functions to control pollution. The Central
and State Pollution Control Boards are widely represented and are given
comprehensive powers to advise, coordinate and provide technical assis-
tance for prevention and control of polhition of water.

The Act has provisions for funds, budgets, accounts and auds of the Central
and State Pollution Control Boards.

‘The Act makes provisions for various penalties for the defaulters and pro-
cedure for the same. The main regulatory bodies are the Pollution
Control Boards, which have been, conferred the following duties and
powers:

Ceatral Pollution Control Beard (CPCB):

The board is supposed to:

1.

9

L

Advise the central government in matters related to prevention and control
of water polhtion

Coordinate the activities of State Pollution Control Boards and provides
them technical assistance and guidance.

Organize tratning programs for prevention and control of pollution.

Organize comprehensive programs on pollution relaed 1ssues through mass
media.

Collect and compile and publish technical and statistical data related to
pollution.

Prepare manuals for treatment and disposal of sewage and trade effluents.
Lay down standards for water quality parameters,
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8. Plan nation-wide programs for prevention, control or abatement of pollu-
tion.

9. Establish and recognize laboratories for analysis of water, sewage or trade
effluent sample.

The State Pollution Control Boards also have similar functions to be ex-
ecuted at state level and are governed by the directions of CPCB.

1. The board advises the state government with respect to the location of any
industry that might pollute a stream or well

2. It lays down stanxlards for effluents and is empowered to take samples from
any stream, well or trade effluent or sewage passing through an industry.

3. The State Board is empowered to take legal samples of trade effluent in
accordance with the procedure laid down in the Act, The sample taken in
the presence of the occupier or his agent is divided mto two parts, sealed,
signed by both the parties and sent for analysis to some recognized lab. If
the sarnples do oot conform to the prescribed water quality standards {crossing
maximum permissible limits), then ‘consent’ is refused to the unit.

4. Every industry has to obtain consent from the Board (granted for a fixed
duration) by applying on a prescribed Proforra providing all technical details,
along with a prescnbed fee following which analysis of the effluent is carried
out.

5. The Board suggests efficient methods of utilization, treatment and disposal
of trade effluents. The Act has made detailed provisions regarding the power
of the Boards to obtam information, take trade samples, restrict new outlets,
restrict expansion, enter and mspect the units and sanction or refuse consent
to the industry after effluent analysis. While development & necessary 1t is all
the more mmportant to prevent poliution which can jeopardzze Lhe lives of
people. Instaliation and proper functioning of efffuent treatment plants in all
polluting industries is a must for checking pollution of water and land. Despite
certain weaknesses in the Act, Lhe Water Act has ample provisions for
preventing and controlling water pollution through legal measures.

THE AIR (PREVENTION AND CONTROL OF POLLU-
TION) ACT, 1981

Objectives of the Act-

s Prevention, control and abatement of air pollution.
s Muaintaining the quality of air.

e Establishment of Boards for the prevention and control of air poilution.

Important terms defined in the Act
(a) Air Pollution- as the presence of any pollutant in the air.



(b) Alr Poltutant- amry solid, liquxl or gaseons substance (including noise) in the

©

atrosphere m such concentration as may be or tend to be harmful to human
beings or any other living creatures or plants or property or environment.

Control equipment- means any apparatus, device, equipment or system to
contro! the quality and manner of emission of any air pollutant and include
any device used for securmg the efficient operation of any industrial plants.

Salient features of the act are as follows:

1.
2.

It provides for prevention conirol and abatement of air pollution.

Alr pollution has been defmed as the presence of any solid, liquid or gas-
eous substance (inchiding noise) in the atmosphere in such concentration as
may be or tend to be harmful to buman t  gs or any other living creatures
or plants or property or environment.

Noise pollution has been inserted as pollution in the Act in 1987.

Poliution control boards at the central or state level have the regulatory
authority to implement tbe Air Act. Just parallel to the functions related to
Water (Prevention and control of pollution) Act, the boards perform similar
to functions related to rnprovement of air quality. The boards have to check
whether or pot the dustry strictly follows the porms or standards laid down
by the board under section 17 regarding the discharge of emission of any
air pollutant. Based upon analysis report, consent is granted or refused to
the industry.

Just like the Water Act, the Air Act has provisions for defining the consti-
tution, power and function of Pollution Control Boards, funds, accounts,
audit, penalties and procedures.

Section 20 of the Act has provision for insuring emission standards
for automobiles. Based v n it the state gov  ment is empowered to issue
instructions to the authorities in charge of registration of motor vehicles
(urder Motor Vehicle Act, 1939) that is bound to comply with such mstruc-
tions.

As per section 19 in consultation with the state pollution control board the
state government may declare an area within the state as *Air Pollution
Coatrol Area” and can prohibit the use of any fuel other than approved fuel
in the area causing air pollution. No person shall without prior consent of
State Board operate or est; ish any indus 1l unit in the “Air Pollution
Control Area”. The Water and Air Acts have also made special provisions
for appeals. Under Section 28 of Water Act and Section 31 of Air Act, a
provision for appeals has been made. An appeliate authority consisting of a
single person or three persons appomnted by the head of the State, Governor
ig constituted to hear suc  jpeals as filed by some aggrieved parties due
to some order made hy the State Board within 30 days of passing the
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orders. The Appellate Authority after giving the appellant and the State
Board, an opportunity of being heard, disposes off the appeal as expedi-
tiously as possible.

THE ENVIRONMENT (PROTECTION) ACT, 1986

The Act came into force on November 19, 1986, the birth anniversary of our late
Prime Minister Indira Gandhi, who was a pioneer of environmental protection issues
in our country. The Act extends to whole of India.

Objectives of the Act-

® Protection and improvement of the environment,

e Prevention of hazards to all living creatures {ptants, animals and humans) and
property;

e Maintenance of harmonious relationship between humans and their environment,

Terms related to environment have been described as follows in the Act:

(a) Environment inchides water, air and land and the mterrelationship that exist
among and between them and human beings, all other living organisms and
property.

{b) The environmental pollution means the presence of any solid, liquid or

gases substance present in such concentration as may be or tend to be
mjurious to environment.

() Hazardous substance means any substance or preparation which by its

physico-chemical properties or handling is lable to cause harm to human

beings, other living organisms, property or envronment. The Act has given
powers to the central govermment to take measures to protect and improve
environment while the state government coordinate the actions.

Saltent Features of the Act-

The Act has given powers to the Central Government to take measures to protect
and improve environment while the state government coordmate the actions.

The most important function of central government under this act includes: Setting
up of
a) The standards of quality of air, water or soil for varous areas and purposes.
b) The maxirmum permissible limits of concentration of various environmental
pollutants for different areas.
¢) The procedures and safeguards for the handling of hazardous substances.
d) The prohibition and restrictions on the handling of hazardous substances
€) The prohibition and restriction on the Jocation of the industries and to carry
on process and operations in different areas.



f)  The procedures and safeguards for the prevention of accidents which may
cause envirommental polution and providing for remedial measures for such
accents.

The power of entry and inspection, power to take sample etc. under this act lies
with the Central Government or any officer empowered by it,

For the purpose of protecting and immproving the quality of the environment and
preventing and abating pollution, standards have been specified under Schedule-IV
of Environment (Protection) Rules 1986 for emission of gaseous pollutants and
discharge of eflluents/waste water from industries.

These standard vary from industry to mdustry and also vary with the medmum into
which the effluent 1s discharged or the area of emission.

ENFORCEMENT OF ENVIRONMENTAL LEGISLATION:
MAJOR ISSUES

We have seen that there are a number of important environmental laws in the form
of Acts for safeguarding our emvironmental quality. But m spite of these acts we find
that we are not able to achieve the target of bringing 33% of our land cover under
forests. Still we are losing our Valuable Biological Diverty. The rivers have been
tumed into open sewers in roany places and the air i our big cities is badly polluted.
The status of environment shows that there are drawback in environmental legisla-
tions and problems m ther effective mnplementation

PUBLIC ENVIRONMENTAL AWARENESS:

Public awareness about environment is at a stage of mfancy. Off late, some aware-
ness has taken place related to environmental degradation, polhution etc.but mcom-
plete knowledge information and ignorance about many aspects has often led to
misconceptions. Development has paved the path for rise in the levels or standards
of living but it has simuhaneously led to serious environmental disasters. Issues
related to environment have heen often been branded as anti-development. The
wisdom lies in maintaming a balance between our needs and supplies so that the
delicate ecological balance 1s not disrupted. Some of the main reasons responsible
for widespread environmental ignorance can be detailed below:

1.  Our courses in Science, technology, economics ctc. have so far failed to
ntegrate the knowledge in environmental aspects as an essential component
of the curmcuhum,

2. Our planners. decision-makers, politicians and adimfmstrators have not been
trained so as to consider the environmental aspects associated with their
plans.

3. Inazeal to go ahead with some ambitious development projects, quite often
there is a purposeful concealment of information about environmental as-
pects.
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4. There is greater consideration of economic gams and ssues related to elimi-

natmg poverty by providing employment that overshadows the basic envi-
ronmental issues.

Methods to Proj ate Environmental Awa i

There is immense need for Environmental awareness. It is to be created through
formal and mformal education to all sections of the society. Everyone needs to
understand it because ‘environment belongs to all’ and ‘every individual matters’
when it comes to conservation and protection of enviromment. Various stages and
methods that can be useful for raising environmental awareness in different sections
of the society are given below:

1. Among students through education: Such education should be mparted to
the students right from the childhood age. These studies are now being
incorpo!  :d at all stages in schools, colleges as per the directives of the
Supreme C 1.

2.  Among the masses through mass-media: Media can play an important role
to educate the masses through articles, rallies, campaigns, street plays, TV
serials etc. This will appeal all age groups at the same time.

3. Among the planpers, decision makers and leaders: It 1s very mmportant to
givethesec s of people necessary onentation and trammg through spe-
cially organized workshops and traming programs

SUMMARY

We will need to change attitudes, consumption patterns, manufacturmg and market-
ing practices and get into technological world that it is less intensive in its use of
materials and energy to be able to manage the environmental crisis. Just mprove-
ment of efficiency alone is not gomg to be enough.

In order to properly manage environment and resources, due consideration should
be given to the fact that poor peopie directly depend upon natural resources for
therr livelihood. Sustainable development must address the issue of eradication of
poverty which is linked with employment both of women and youth and other
MCOme generation programs.

Huge water-Joss occurs due to run-off on most of the soils, which can be reduced
by allowing most of the water to mfiltrate mto the soil This can be achieved by using
contour cultivation, terrace framing, water spreading, chemical treatment or mproved
water-storage system.

The watersheds are very often found to be degraded due to uncontrolled, unpianned
and unscientific land use activities. Organizing, deforestation, mining, construction
activities, mdustrialization, shifting cultivation, natural and artificial fires, soil erosion
and ignorance of local people have been responsible for degradation of various
watersheds.



This view s guidmg most mdustnal societies. It puts buman beings in the center giving
them the highest status. Man is considered to be most capable for managing the
planet earth.

Climate change is changing our econorny, health and communities in diverse ways.
Scientists warn that if we do not aggressively curb clmate change now, the results
will likely be disastrous.

Global warming is the unusually rapid increase in Earth’s average surface tempera-
ture over the past century primarily due to the greenhouse gases released by people
burning fossi fuels.

Pollution is defined as such contamination of water, or such alicration of the physi-
cal, chemical or hiological properties of water or such discharge as is likely to cause
a nuisance or render the water harm aquatic plants and other organisms or animal
life. The definition of water pollution has thus encompassed the entire probable
agents in water that may cause any harm or have a poteniial to harm any kind of m
any way.

The effect of ozone depletion on the Earth’s surface is the increased levels of
ultraviolet-B radiation. This type of UV-B radiation is harmfiil to himans, animals
and plants. The increases m UV-B radiation have been observed not only under the
ozone bole n Antarctica but in other places like the Alps (Europe) and Canada
(North America).

Econonmcally unproductive tands suffermg from environmental deterioration are known
as wastelands. The wastelands include salt-affected lands, sandy areas, gullied ar-
eas, undulating uplands, barren hill-ridge etc. Smow covered areas, glacial areas and
areas rendered barren after Jium cuitivation are aiso mchided in wastelands. More
than half of our country’s geographical area (about 175million ha) is estimated to be
wasteland, thus indicating the seriousness of the problem for a country like ours
which has to support 1/6® of the world’s population .Maximum wasteland areas in
our country lie Rajasthan (36 millon ha) followed by M_P. and Andhra Pradesh. In
Haryana the wastelands cover about 8.4% of the total land area and most of it
comprises saline, sodic or sandy land areas. Wastelands are formed by natural
processes, which include undulating uplands, snow-covered lands, coastal saline
areas, sandy areas etc. or by anthropogenic {man-made) activities leading to eroded,
saline or waterlogged lands.

The Act came into force on November 19, 1986, the birth anniversary of our late
Prime Minister Indira Gandhi, who was a pioncer of envirommental protection issues
in our country. The Act extends to whole of India.

We have seen that there are a number of miportant environmental laws m the form
of Acts for safeguarding our environmental quality. But m spite of these acts we find
that we are not able to achieve the target of bringmg 33% of our land cover under
forests. Still we are losmg our Wild Life. The rivers have been turned into open
sewers in many places and the air m our big cities is badly polluted. The status of
environment shows that there are drawback in environmental legiskations and prob-
lems in their effective mmpiementation.
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ANSWER TO CHECK YOUR PROGRESS

1.

RAIN WATER HARVESTING: Rainwater harvesting is a technique of in-
creasmg the recharge of groundwater by capturing and stoermg ramwater. This
ts done by constructing special water-harvesting structures like dug wells, per-
colation pits, lagoons, check dams etc.

Rainwater, wherever it falls, is captured and pollution of this water is pre-
vemted. Ramwater harvesting is not only proving useful for poor and scanty
rainfall regions but also for the rich ones. The annual average ramfall in India
is 1200 mm; however, m most places it is concentrated over the rainy
season, from June to September. It is an astonishing fact that Cherapunji,
the place receiving the second highest annual rainfall as11000 mm still suf-
fers from water scarcity.

The objectives of watershed management are as follows:

1. To rehabilitate the watershed through proper land use adopting
conservation strategies for minimizing soil erosion and mwisture re-
tention so as to ensure good productivity of the land for the farmers.

2. To manage the watershed for beneficial developmental activities ke
domestic water supply, irrigation, hydropower generation etc.

3. To mmimize the nsks of floods, droughts and land slides

4. To develop rural areas m the region with clear plans for improving
the economy of the regions.

GLOBAL WARMING : Global warming is the unusually rapid increase in
Earth’s average surface temperature over the past century primantly due to
the greenhouse gases released by people burnmg fossil fuels,

Tropospbere, the lower most layer of the atmosphere traps heat by natural
process due to the presence of certain gases. This effect is called Green
House Effect as 1t is simlar to the warmmg effect observed m the horticul-
tural Greenhouse made of glass.

ACID RAIN : Oxides of sulfur and nitrogen originatmg from industrial
operations and fosxsil fuel combustion are the major sources of acid forming
gases. Acid forming gases are oxidized over several days by which time they
travel several thonsand kilometers. In the atmosphere these gases are ulti-
mately converted mto sulfuric and nitric acids. Hydrogen chlonde emission
forms hydrochloric acid. These acids cause acidic rain. Acid rain s only one
component of acidic deposition. Acidic decomposition is the total wet acidic
deposition {acid ram) and dry deposition. Ram water s tumned acxic when
its pH falls below 5.6. In fact clean or natural ram water has a pH of 5.6
at 20° ¢ because of formation of carbonic acid due to dissolution of CO2
in water. In absence of rain, dry deposition of acid may occur.



5.

6.

Objectives of the Act-

e  Protection and conservation of forest .

e To ensure judicious use of forest products.
Objectives of the Act-

»  Protection and improvement of the environment ;

»  Prevention of hazards to all living creatures {plants, animals and
humans) and property;

* Maintenance of harmonious relationship between humans and their
enviranment.

TEST YOURSELF

1.

MR W b

9.

10.
11,
12.
13.

What do you understand by sustainable development? What are the
M&jor measures {0 attain sustainability?

Why is urban requirement of energy more than rural requirement?
Discuss the measures to conserve water.
What is rainwater harvesting? What are the purposes served by it?

What 1s a watershed? Critically discuss the objectives and practices
of watershed management.

What do we mean by “Environmental Refugees™ or “outs tees”? What are
the major causes for displacement of native tribal people? Discuss with

examples.

What are the major issues and problems related to rehabilitation of the
displaced tribal? Discuss with examples.

What are greenhous¢ gases and greenhouse effects? How do they contrib-
ute to the global warming?

Discuss the major implications of enhanced global warmmng.
Wnite an ¢ssay on Acid Ram.

Discuss various measures for Wasteland reclamation.
Discuss salient features of various environmental legislations.

Write notes on varous authorities established by various laws for prevention
and control of ecnvironmental pollution.
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POPULATION GROWTH:

The population of the earth has always been a critical question unanswered for decades
and hundreds of years. In 1800, the earth was home to about 1 billion peopke. The
dramatic way in which global human population grew is really alarmmg. It is amazmg
to note that it took about 39000 years of human history to reach 1 billion and 130
years to reach the second billion and 45 years o reach 4billion. And it might take
a span of few decades to double the same. We have already crossed 6 billion and
may reach 11 billion by 2045 as per the World B.nk estimates, This trend of human
population growth has defiite reasons.

In the beginning of buman civilization, during the Stone Age, population was quite
stable. Environmental conditions were hostile and humans had not yet developed
adequate artificial means for adaptations to these stresses. Droughts and outbreak
of diseases used to be quite common leading to mass deaths. The 14® Century A.D.
experienced large scale mortality due to bubonic plague when about 50% of people
in Asia and Europe died due to the disease.

With scieptific and technological advancement, life expectancy of humans mmproved.
People started Living in definite settlements leadmg a more stable life wih
better sanitation, food and medical facilities. Victory over famme-related deaths and
mfant mortality became instrurnental for a rapid mcrease m population size. In ag-
riculture based societies children were considered as economic assets who would
help the parents in the ficlds and that is why in the developing countries, population
growth climbed to unthought-of heights, at the rate of 3-4% per year, accounting
for about 90-95% of total population growth of the world in the tast SOyears.

POPULATION EXPLOSION:

There has been a dramatic reduction m the doublmg time of the global humnan
population, as we have already discussed. In the 20* Century, human population
has grown much faster than ever before. Between 1950-90, 1n just 40 years the
population crossed 5 bilhon mark with current addition about 92 million every year.
so to say adding a new Mexico every year.

In the year 2000, the world population was 6.3 billion and it is predicted to grow
four times in next 100 years. This 1s unprecedented growih of human population at
an alarming rate is referred to as population explosion.

The Indian scenario: India is the second most populous country of the world
with] billion people. If the current growth rates continue, it will have 1.63 billion
people by 2050 and will become the most populous country surpassing Chma. So
we are heading for very serious ramifications of the population explosion problem.
Do we have the resources and provisions for fceding, housing, educating and
employing all those people being added every year? If we look at the population
statistics of our ¢ ry we find that in just 35 years after mdependence we added



another India in terms of populatson. On 11™ May 2000 we became 1 Billion and
now we c¢an say that every 6" person in this world i1s an Indian,

THE POPULATION CLOCK:

Every second, on average 4-5 children are born and 2people die, thus resultng in
net gain of nearly 2.5 people every second. This means that every hour we are
growing by about 9000 and everyday by about 214000. Population explosion is
causmg severe resource depletion and environmental degradation. Our resources
like land, water, fossil fuels, minerals etc. are limited and due to over exploitation
these resources are getting exhausted Even many of the renewable resources like
forests, grasslands etc. are under tremendous pressure.

Industrial and economic growth are raismg our quality of life but adding toxic
pollutants into the air, water and soil As a result, the ecological life-support systems
are gettmg jeopardized There is a fierce debate on this issue as to whether we
should immediately reduce fertility rates through worldwide birth control programs
in order t0 stabilize or even shrink the pepulation or whether human bemngs will
devise new technologies for alternate resources, so that the problem of crossing the
carrying capacity of the earih will never actually come. There are two important
views on population growth which we need to understand:

1. Malthuysian Theory:

According to Malthus, human populations tend to grow at an exponential or
compound rate whereas food production increases very slowly or remains
stable. Therefore, starvation, poverty, disease, crime and misery are mvari-
ably associated with population explosion. He believes “positive checks”
like famines, disease outbreak and violence as well as “preventive checks”
like birth control need to stabilize population growth.

2. Marxian Theory:

According to Kar] Marx, population growth is a symptom rather the cause
of poverty, resource depletion, pollution and other social ills. He believed
that social explotaton and oppression of the less privileged people leads to
poverty, overcrowdmg, uneraployment, environmental degradation that in
turn, causes over population. A compromise between the two views is
required because all these factors seem to be interdependent and interre-
lated. Equity and social justice to all, allowing everyone to enjoy good
standard of living s the need of the hour that can vohimanily help in achieving
a stabilized plobal population.

FAMILY WELFARE PROGRAMMES

Population explosion is like a time bomb that must be diffused well in time. The
population must be kept much below the carrying capactty and stabilized, so that
the aftermath of explosiun could be avoided. Tt is not precisely known as to how
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" ng we can contmue our exp  Hal growth i popufation and resource use without
suffering overshootord  ck. We are getting warning signals that if not controlled,
the increasing population is going to deplete all the resources beyond their regén—
eration capacity. A catastrophic doomsday model warns us that the earth cannot
sustain more tt  twor e doublings i.e. 25 billion.

FAMILY PLANNING:

Family planning allows couples to decide their family size and also the time spacing
of their offspring. Aln it every culture m the past used to practice some traditional
fertility control methods through some traditions, taboos and folk medicine.

Modem science has provii | several birth control techniques including mechanical
barriers, surgical methods, chemical pills and physical bamers to implantation. More
than a hundred cot  :ceptive methods are on tral.

The United Nations Family Planning Agency provides funds to 135 countnes. Many
of these countries include abortion as part of the population contro! programme
which very often e es female infanticide thereby disturbing the optimal male:
female ratio in a society. The birth control programmes have often faced strong
opposition fromre  ious groups. Nonetheless, World Health Organization (WHO)
estimates that today about 50 percent of the world’s married couples adopt some

family planning measures as compared to just 10% about 30 years back. Still some
300 million couples do not have access to family plannmyg.

The Indian Context:

India started the family planning programme m 1952 while its population was nearly
400 million. In 1970’s, forced family planning car  ugn by the Govermment resulted
in a turmoil all over the country. [n 1978, the government raised the legal mnimurn
age of marriage from 18 to 21formen. 115 to 18 years for women. Even in 1981
census no drop m population growth was observed. Since then funding for family
planning programmes has been increased further.

Unable to reach a consensus regarding population policy, the state governments in
2000 were allowed to adopt their own approach. In Kerala, the population has
been stabilized with a focus on social justice as already discussed. It is now com-
parable to many industrialized nations inchuding USA and it bas proved that wealth
is not a pre-requisite for zero population growth. Andhra Pradesh has also just
achieved the target of ZPG in 2001, but it has been done with a different approach.
The poor class was encouraged to be sterlized after two children hy paymg cash
incentives, better land, housing, wells and subsidized loans. In contrast, Bihar and
UP have shown increase in their growth rates (more than2.5%;).

Successful family planning programs need significant societal changes including so-
cial, educational and economic status for women, social secunty, political stability,
proper stability, proper awareness and confidence building along with accessibility
and affectivity of the birth control measures.



ENVIRONMENT AND HUMAN HEALTH:

Health is “a state of complete physical, mental and social well-bemg and not merely
the absence of disease or mfirmity,"Health is mfluenced by many factors such as:

1. Nutritional factors

2. Biological factors

3. Chemical factors

4. Psychological factors

These factors may cause harmful changes in the body’s conditions are called
disease. The following aspects contribite to the disease and impact on human bealth:

e Infectious organkm

e Chemicals

» Noise

e Radiations

s Diet

e Settlement
Let us explam the above aspects in details:
Infectious organisms
Disease causing organisms pose great environmental threats to health more severely
m the developmg countnes especally the tropical ones. High temperature and moisture
along with malnutrition help many diseases to spread m these countries.

Infectious organisms can also cause respiratory diseases. Such diseases mclude
malaria, schistosonuasis, filanasis etc. Most of these mfectons take place when the
environmental conditions are unclean and unhygienic.

Chemicals

A large number of chemicals are introduced in the environment by anthropogenic
activities. Industrial effluents containing various chermmcals are of major concern.
These chemical could be divided into categories i.e. hazardous and toxic chemicals.

Some of the chemicals cause abnormality in growth and development while others
also sometimes affect the nervous system and the reproductrve system. Some chemi-
cals/pesticides like DDT and other industrial pollutants may act as hormone analogs
in humans and other species. These environmental hormones affect reproduction,
development and cause various types of ailments including tumors.
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Noise:

Although human ear is capable of tolerating a range of sound levels, yet if sound
levels beyond permissible level exist for certain duration, it bccomes painful and
sometimes ireparable damage occurs. Besides hearing damage vanious types of
physiological and psychological changes are induced by noise polttion.

Radiations
Radiations are known to cause short-term and long term changes in various organs,

Cosmic rays and ultra-violet rays cause harmful effects on human health which may
inchide cancer.

Diet

Diet hasa very or  role in maintaining health. Malnutnition makes human
prone to other diseases. There is strong comrelation between cardiovascular diseases
and the amount of salt and fat in one’s diet. Food contamination can cause vanous
ill effects. Various adulicrated pulses, condiments, otls etc. sold m the market to ean
profit affect human health

Settlement

Proper environment, availability of basic necessities of lifelike water, sanitation etc.
are essential for health living. Housmg is very amportant from security pomt of view.
Improper settlement and poor physical environment may cause vanious psychologi-
cal problems which affect various vital physiological processes in the body.

HUMAN RIGHTS:

Human rights are the rights that a human being must enjoy on this earth since he or
she is a human being. Although the foundation of human rights was laid in the13®
Century when resistance to religious intolerance, socio-economic restraints and
scientific dogmas res  ed in some revolts mamty due to the liberal thoughts of some
philosophers.

However, true h¢ s for all people for happy, dignified and secure living conditions
were raised with the Univetsal Declaration of Human Rights (UNDHR) by the
UNO on Decem 10, 1948. The World Health Organization estimates indicate
that ong out every five persons in this world is malnourished, lacks clean drinking
water, lacks proper hygienic conditions and adequate health facilities, one out of
three persons does not have enough fuel to cook or keep warm and one of five
persons is desperately poor for whom life is nothing but struggle for survival. Every
year 40 million people are dying due to consumption of contammated drinking
water.

It is quite painful to look at the environmental inequalities. The developed nations
utilizing most of the natural resources  d reaping the benefits of industrial develop-






Environmental Studies

NOTES

Self-Instructional Material

310

Secondly, as a sequel to mdustrialization fanly trades and professions have
been elimmated. The sense of the same pareots differs widely in respect of
economic and social levels. This has given nse to individualization. As a
result of all these conditions jomt farmly 1s all but fiished M incustrial towns.

3) Small families: As a result of industrialization, the cost of living has gone
up. At the same time standard of bving has also gone up considerably.
Everybody wants good clothes, houses and other comforts of life, Obwvi-
ously, it is not possible to maintain the standard within a big family. There-
fore, people these days want to keep small farmbes. The prevalence of
contraceptives and abortion had made this poal casily attainable. Thus we
find that there is a strong trend towards small families m mdustrialized towns.

4) Change in the status of Women: In past the statu; enjoyed by women in
Indian society was rather low. Women were shut vp mn the four walls of the
home. From economic and social points of vie'w woman was subject to
man. The women enjoyed no mdependence. Withwut hushand the condition
of a woman was muserable. As a result of industrialization there has been
much improvement in the status of women [hey are therefore becoming
independent all walks of life. Ther status a 1d respect in socisty has there-
fore mproved considerably, Now-a-days . omen vonsider themselves equal,
even superior, to man. As a result ot'th', feeling many women today do not
liketon ry. They wish to assert t"err independence by defymmg the laws
of society.

5) Disintegration of Family: As a result of industrialization the outlook of
intense indrvidualism has grown. Everyone wants to have his own way; no
one ! s to be subject to anybody. Nobody these days appreciates tbe
peed for adjustment and give and take. Thus we find in modern society,
families breakmg up under last stram. There 18 contmuous tension and con-
flict inthe1 1ds of familyn  1bers. As a consequence of this situation 1t 1§
small wonder that families are breaking up fast i urban society.

6) Difference In family goals: The goals and ideals, which nourished the
traditional Indian famity, wer- spintual and religious. The bousewives used
to regard ther husbands as 3 goal or divine bemngs. The willingly subjected
themselves to each and e\ : ¥ whum of their husbands. Even children used
to give unqualified respect to their parents. I'he father was regarded to be
head of the family and h s command was rarely defied. In Indian homes
Ram and Sita were 1deals of paterna! devotion and wife’s dedication to
busband respectively.

In modern industrial society there is no room for such ideals. For a modern wife,
the husband can be at best a honorable colleague and under no circumstances, a
God. The status of father ma famil  : being lowered as a result of industrnialization.
Compared to parents, children now have more say in the family affairs. In the past















Value-based environmental education can bring in a total transformation of our
mind-set, our attitudes and our life-styles.

“What i the use of buildng a beautiful house if you don't have a decent planet to place
it on?”’ perbaps this single question can answer the mam burning question-*"What is real
development and progress™’

We certainly do not want development in exchange of environmental disasters,
health hazards, loss of mental peace and merciless destruction of nature’s beauty
and natural resources. The value elements in environmental education alone can
succeed in achieving the real goals of environmental kiteracy.

HIV/AIDS

AIDS, the Acquired Immuno Deficiency Syndrome 15 not a hereditary disease but
is caused by H!V (Human Immunodeficiency Virus), HIV from an nfected person
can pass to a normal person through blood contact generally during unprotected sex
with mfected person and sharng needles or syringes contammated with small quan-
tities of blood from HIV positive person. HIV can also pass from infected mothers
to ther babies during pregnancy, delivery or breast feeding. HIV, however, doesn’t
spread through tears, sweat, urine, faeces or saliva durmg normal kis 1g. It also
does not spread by sharing utensils, towels, clothmg, toilet seats or nsect bite like
that of mosquito or bed bug.

According to a recent estimate about 40 miltion pzople are living with HIV/AIDS
worldwide and 70% of them m Sub Saharan Africa. HIV/AIDS has been identified
as the forth largest cause of mortality. About 3 million people died due to HIV/
AIDS m 2003. AIDS s rapidly spreading in Eastern Europe and Asia. It is expected
that in the coming decades there will be sharp increase m HIV/AIDS cases in
Russia, China and India. AIDS was discovered in 1983. Akhough sufficient knowl-
edge has been pained about the dise  yet a defmite source of this virus could not
be identified.

Most evidences have suggested that AIDS has spread from Africa. It is believed
that the virus has been transferred to humans from primates like African Monkey
(White sooty mangabeys) or chimpanzees.

According to an¢ er theory HIV hasspi  dthr gh-  ine programmes
in various parts of the world in the! low 'm: er:

1. HIV has spread m Africa through HIV contanmmated pobo vaccme prepared
by using monkey's kidney.

!‘J

1t had spread through hepatitis B viral vaccine in New York, Los Angeles
and San Francisco.

3. 1t has spread through small pox vaccme programme of Africa.
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10.

Discuss the sahent features of Draft Declaration of Human Rights and En-
vironrent,

What are the objectives and elements of value education? How can the
same be achieved?

Briefly discuss HIV/AIDS mode of its spread and its effect on environment.

Discuss varous issues and measures for women and child welfare at mter-
national and national level. 11. What is the role of NMIS, ENVIS and GIS
m dissemination of environmental information and environmental manage-
ment?
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