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From the Director’s Desk

The Directorate of Distance & Continuing Education, originally established as the University Evening
ollege way back in 1962 has travelled a long way in the last 52 years. ‘EDUCATION FOR ALL’ is
ur motto. Increasingly the Open and Distance Learning institutions are aspiring to provide education for
nyone, anytime and anywhere. DDCE, Utkal University has been constantly striving to rise up to the
hallenges of Open Distance Learning system. Nearly one lakh students have passed through the portals
f this great temple of learning. We may not have numerous great tales of outstanding academic
shievements but we have great tales of success in life, of recovering lost opportunities, tremendous
atisfaction in life, turning points in career and those who feel that without us they would not be where
1ey are today. There are also flashes when our students figure in best ten in their honours subjects. Our
tudents must be free from despair and negative attitude. They must be enthusiastic, full of energy and
onfident of their future. To meet the needs of quality enhancement and to address the quality concerns
four stake holders over the years, we are switching over to self instructional material printed courseware.
Ve are sure that students would go beyond the course ware provided by us. We are aware that most of
ou are working and have also family responsibility, Please remember that only a busy person has time
sr everything and a lazy person has none. We are sure, that you will be able to chalk out a well planned
rogramme to study the courseware. By choosing to pursue a course in distance mode, you have made
commitment for self improvement and acquiring higher educational qualification. You should rise up to
our commitment. Every student must go beyond the standard books and self instructional course material.
'ou should read number of books and use ICT learning resources like the internet, television and radio
rogrammes etc. As only limited number of classes will be held, a student should come to the personal
ontact programme well prepared. The PCP should be used for clarification of doubt and counseling.
“his can only happen if you read the course material before PCP. You can always mail your feedback on
ae course ware to us. It is very important that one should discuss the contents of the course materials

vith other fellow learners.

We wish you happy reading.

DIRECTOR
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UNIT - |

BASIC CONCEPTS

The Earth is the only planet known to have life on it. The Earth is believed to be formed from a
cloud of gas and dust around 4.8 billion years ago. Its surface was probably molten (hot and liquid)
for many years after its formation. Gradually, it cooled down to finally form the present day sperical
planet. The uppermost layer of the Earth Is known as its crust followed by two more layers: the
mantle and the core. The thickness of the crust varies from 35 to 60 kilometers from the deepest of
the oceans to the highest of mountains. Al the life forms dwell the crust layer since the inner layers
are hotter and inhabitable by life forms. The first living organism appeared on the Earth at about 3.5
billion years ago. Very special conditions that existed on Earth billion years ago led to the origin of life
forms that were very simple and made up of single cells. Multi-cellular or more complex nrgamsms
such as plants and animals, evolved later on. As a result, a large variety of plants and animals exist
today on the Earth. Life could originate and flourish on the Earth because it has all the materials
required by the life forms. Furthermore, all living organisms present in a definite locality tend to
interact with each other for their survival. For example, bees feed on flower nectar and in turn help
the plants in their propagation by carrying pollen grains from one flower to other on their legs. Thus,
a living organism and its surroundings are in constant interaction with each other. The aggregate of
external conditions that influence the life of an individual in called “ENVIRONMENT™. The environment
ultimately determines the quality and survival of life, For example, in a desert, only thorny plants and
palm trees are available whereas in areas having tropical climate are rich in vegetation. Similarly,

* when the fish population in a lake decreases the number of migratory birds who come for their food

also decreases. Thus, the quality of life of a given species (group) is dependent on the physical -
(abiotic) conditions of its surroundfngé aﬁd the co-inhabiting living community (biotic). Now, we can
say that environment has two components: biotic and abiotic. The relationship between and among
the biotic (microbes, plants and animals) and the abiotic (soil, air and water, etc.) are under the
purview of the branch of science called "EHWRDNHEHTAL SCIENCE" or "ECOLOGY" (Greek:
oikos means huusa, logos means study).

125 1.1 Scope and Importance of Environmental Studies

In traditional rural societies, socioeconomic decision-making was based on deep insigh_ts into
the complex interactions between social, economic, demographic and physical factors, gained by
experience over generations and permeating all facets of soclal life: socioeconomic structures and
processes, culture, tradition, religions and myths. Environmental management, developed by trial
and error over generations, was thus being performed on an empirical basis, with feedbacks taken
into account and secondary and tertiary impacts weighed in decision-making. It was self-evident that

- one generation should not favor itself at the axb_ﬂnsm of its successors and the population was kept

[5]
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1.2 The Muiltidisciplinary Nature

No matter how sophisticated our 1échnulngy becomes, society will
environment fertile soil, clean air, pure water, a stable climate,
from harmful radiation. The fragile and delicate ecological chec
life since its origin are only now beginning to be understood. But much remains to be leamed; for
example we can predict with certainty the orbital characteristics of a weather satellite, yet ironicall
Wwe are often unable to predict with certainty tomorrow's weather. Therefore, understanding and
sustaining the environment needs a multidisciplinary approach, The discipline of environmental studies
is broadly classified into two, major branches: environmental sciences and technology, and

cientific and technological portion deals with the

etics and molecular biology help us in understanding
while toxicology tells us about the harmful Eﬂﬁm‘_’f

pesticides and industrial effluents etc. Knowl i

always require from the
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others live happily,

1.3 The Need for Public Awarenegs
Environmental deterioration jg not on|
lgnorance, myths and Superstitions arg {1

example, paople beli i '
and ciemm?nze ;:::rizzcmﬂa are polluted by Industrial exhausts where as the factis i||.malﬂ.ta1"r
les are the major Contributors, Olger people and pe.rsuns living in



TOXICOLOGY

AGRICULTURE

HORTICULTURE
FORESTRY \
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GENETICS

WILD-LIFE MANAGEMENT

FISHERIES AND AQUACULTURE

ENVIRONMENTAL PHYSIOLOGY

4 ANIMAL SCIENCES .

POPULATION BIOLOGY

[Multidismplmary nature nf anvlronmanta!. studms]

areas still believe that disease, famine, flood or drought are due to curse of Gods or evil spirits not
‘due to infection or destruction of environment. The knowledge of importance of a healthy environment
is only limited to the elite group. Most of the people who are illiterate or live below poverty line are .
unaware about environmental matters. Faulty planning such as clearing forests for setting industries

and not replenishing it with plantation leads to its degradation. Thus, the need for public awareness
is a must for preserving our environment.

The concept of sustainability was brought to prominence in 1987 by the Erundtland Report,
which argued that ‘humanity has the abllity to maka development sustainable - to ensure that it
meets the needs of the present without cumpromlslng the ability of future generations to meet their
own needs’ (The World Commission on Environment and Development, 1987). Sustainable
development was defined as the process of development in which the exploitation of résources, the
direction of investments, the orie ntation aﬁeqhnological development, and institutional Bt‘_lﬂi"llgﬂ are
all in harmony and enhance both current and future potential to meet human needs and aspirations.
The Report stressed the need forimmense efforts to inform and engage the publicin orderto reverse
unsustainable policies and practices. ‘Sustainability’ principles are increasingly included in policy
and law covering all aspects of society's endeavor. All professions in the future will need to operate
within the context of sustainable development. Increasingly, there will be not only ‘moral virtue'but
market advantage by being proactive in relation to meeting sustainability goals.

Other international reports have emphasized the need for education in 'ordér to achisﬁa

M



sustalnable developmant. The International Workshop on Envirnm'nental Educﬂﬂani he
Janolro In 1882 at tho Global Forum assoclated with the United Nations Confergn,, ong : F“ﬁ
and Development (UNCED), recognized the need to promote educatiop j, Ordey 1o

éustainahlﬂly. The International agreement and action plan for sustainability, Tesulting f, Achi,
Chapter 36 of Agenda 21, which deals with education, awareness and training, emph .HCEH,
Importance of environmental awarenesa for the populations of the world, %n&‘

Education, Including formal education, public awareness and training shoyy be re ?
a process by which human beings and socleties can reach their full potentia), Educatigp, I8 cr_'_“ﬂa;.
promoting sustainable development and improving the capacity of people to addregg Bmﬁ:ﬂﬁh
and development Issues. i

1.4 Concept of Environment .

The materials essential for all the living organisms are made available through alr, wag,
and minerals on the Earth. It is malnly lhﬂ crust of the Earth that is habitable. The thiﬂkneggu;-u.;
crust varies from 35 to 60 km from the deepest of the oceans to highest of the mountajng The sy
part of the Earth's crust is called “lithosphere”. The oceans, rivers and other water bogies 0Nty
surfgca of the Earth together constitute the “hydrosphere”. The gaseous part is known e
“atmosphere”, The light and heat received from the Sun is the main source of energy. Al tha,
together form the habitablé part of the Earth. The entire life forms. that inhabit the lithosphery
hydrosphere and atmosphere starting from microscopic one to human beings constitute the 2one o
life called “blosphere”. All the four spheres are linked together in any one place and over the Ea
a8 a whole to make the environment. Therefore, environment is the subtotal of living and noniiing
components, influences and events surrounding a particular organism in this biosphere. .

1.4.1 The Atmosphere

The atmosphere forms an I'nsule..tlng. blanket around the Earth. Without it the temperature
the equator would rise to 180° F during the day and drop as low as -220° F at night. It burns &
meteors that would bombard the surface of E;_arih from space. Without atmdspherﬁ there “‘F«"”“,P'
no sound and light. There would be no cbnve_nticni—:rl long-distance radio communication. There “"*M
have been no lightning, clouds, wind, rain, snow or fire in absence of air. The surface of the E4
would be as blank and sterile as the Muun ahd qthef planets,

s
absorbs energy re-emitted from the Earth In the form of infrared radiation. Therefore, it seves®
important heat stabllizing function ang Prevents the tremendous temperature extremes Whicf

on planets and satellites lacking substantial atmesphere, thus inhibiting origin of life. The ai==r.



is divided intc separate zones on the basis of temperature changes, namely, troposphere,

stratosphere, mesosphere and thermosphere. The characteristics of various regions are
summarized in table 1.

Table 1 : Major divisions of the atmosphere and their characteristics.

Region Temperature Altitude Significant
range (°C) range (km) elements found
Troposphere -56 t0 15 0to 11 N,, O,, CO,, H,0
Stratosphere -56 t0 -2 11 to 50 0,
Mesosphere 9210 -2 50 to 85 0,7, No*
Thermosphere -82 to 1200 85 to"500 0,', 0, NO*

Troposphere is the zone nearest to the Earth's crust (Greek tropein means to turn, rotate or
change). Cne property that changes in the troposphere is the temperature which on an averﬁga
drops 6.4°C per kilometer. The atmosphere's water uapoui' is essentially in the tmpusphera.'The very
cold layer at the top of the troposphere is known as the tropopause where the temperature in faiﬂy
constant. Its low temperature and resulting condensation of water to ice particles prevents water
from reaching aftitudes where it would dissociate by high energy ultraviolet 1lght and allowing produced
hydrogen to escaﬁa Earth's atmosphere. Beyond tropopause, is the stratospehere where the
temperature remains unaltered or starts increasing with altitude. The increase in temperature in the
stratosphere is due to the presence of ozone. Ozone is a heavier form of oxygen formed by short
wave ultraviolet rays of the Sun which in tum absorbs harmful ultraviolet rays and converts them to
heat. The stratopause marks the nanuw zone at the top of the stratosphere where the tem panatura
begins to fall again with trmreasmg alllmda as the next layer, the mesosphere is entered. The
temperature falls with increasing alhtu:la fn this zone due to a decrease in the levels of the radiation-
absorbing spec:es particularly ozone. Above the masusphare lies the thermosphere which could be
heated to 900°C, but the air has such a low dens:ty that it can hold very little heat. Any denser object
in the thermosphere will be extremely hot in sunlight, but very cold at night. The outer most layer is
sometimes referred to as magnetosphere since in this zone Earth’s magnetic field is more influential.
The thermosphere has no defined boundary and gradually feds into the interplanetary space.

1.4.2 The Hydrosphere

Hydrosphere (Greek hydro- means *water”), describes the collective mass of water found on,
under, and over the surface of a planet. On Earth, the water cycle describes the methods of transport
for water in the hydrosphere. This cycle includes water beneath the Earth's surface (ground water)
and in rocks {lithosphere), the water in plants and animals (biosphere), the water covering the surface
of the planet in liquid and solid forms, and the water in the atmosphere in the form of water-vapb,
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clouds, and precipitation. Of the total water on Earth,
07.4% is in oceans. Most of the Earth's fresh wa_ler
(1.084%) is frozen in glaciers and in the polar ice
caps. Other forms in which water is present on Earth
are, water vapour (0.001%) in the atmosphere,
ground water (0.592%), soil moisture (0.005%),
rivers (0.0001%) and water content in the cells of
living organisms (0.0001%). Thus, only a tiny
fraction (0.01%) is available for use.

1.4.3 The Lithosphere

The lithosphere (Greek litho means “rocky”)
is the solid outermost shell of the planet. On the
Earth, the lithosphere includes the crust and the

Distribution of the wﬂ-‘\rld-
§ p,al&

.?\II.

t

Easily accessib] i
surface
freshwaler

Wner within fving

uppermost layer of the mantle (the upper mantle or

ey 1% - =
lower lithosphere) which is joined to the crust. The ;: . o3|
lithosphere is broken up into different plates known Ao i s g

as tectonic plates. The distinguishing characteristic

of the lithosphere is not composition, but its flow properties. Under the influence of the fuw-jn;;h
long-term stresses that drive plate tectonic motions, the lithosphere responds essentially as a rii
shell and thus deforms primarily through brittle failure. The tectonic motion is responsible for voleani;
erruptions, continental drifts etc. resulting in change in the surface topography. The thickness of the
lithosphere varies from around 1.6 km at the mid-ocean ridges to apprukimataly 130 km benest
older continental crust. The thickness of the continental lithospheric plates is probably around 150
kilometers. As the cooling surface layer of the Earth's convection system, the Iithuspheré thickens
over time. It is fragmented into.relatively strong pieces, called tectonic plates, which move
independently relative to one another. This movement of lithospheric plates is described as piais
tactctmics. There are two types of lithosphere: oceanic lithosphere/crust and continental lithosphere!
crust.

1.4.4 The Biosphere

The biosphere is that part of a planet's outer shell—including air, land, surface rocks &
water—uwithin which life occurs, and which biotic processes in turn alter or transform. From
broadest geophysiological point of view, the biosphere is the global ecologicalsystem integraid
living beings and their relationships, Including their interaction with the elements of the lithasphe®
hydrosphere and atmosphere. Our planet Earth is the only place where life is known to-exist ““

biosphere is generally thought to have evolved beginni '« of biopots®
beginnt i t i is or
at least some 3.5 billion years ago, ng, through a process of biogenes z]

e E



The term “biosphere” was coined by geologist Eduard Suess in 1875. While this concept has
a geological origin, it is an indication of the impact of both Darwin and Maury on the earth sciences.
The biosphere's ecological context comes from the 1920s, preceding the 1935 introduction of the
term "ecosystem” by Sir Arthur Tansley. Vernadsky defined ecology as the science of the biosphere.
Itis an interdisciplinary concept for integrating astronomy, geophysics, meteorology, biogeography,
evolution, geology, geochemistry, hydrology and, generally speaking, all life and earth sciences.

Some life scientists and earth scientists use blosphere in a more limited sense. For example,
geochemists define the biosphere as being the total sum of living organisms (the “biomass” or “biota”
as referred to by biologists and ecologists). In this sense, the biosphere is but one of four separate
components of the geochemical model, the other three being lithosphere, h ydrosphere, and
atmosphere. The narrow meaning used by geochemists is one of the consequences of specialization
in modern science. Soma might prefer the word ecos phere, coined in the 1960s, as all encompassing
of both biological and physical components of the planet.

The Second Intemational Conference on Closed Life Systems defined biospherics as the science
and technology of analogs and models of Earth's biosphere: i.e., artificial Earth-like biospheres.
Others may include the creation of artificial non-Earth biospheres; e.g., human-centered biospheres
or a native Martian biosphere—in the field of biospherics.

1.5 Ecosystem

A system is an arrangement of matter so related as to form a whole (unit). The University and
its constitutive cnliégas form a system for higher education, the alphabets and grammar rule form
the system of a language, the digits 1 to 9 includi. J 0 forms the number system. Thus, a system may
consist of physical, chemical or biclogical components connected or related in such a manner as to
act as an entire unit. An ecosystem is a system of relationships between animals, plants and their
surroundings. A community is the term for the living organisms in an ecosystem.

1.5.1 Ecosystem Components

Components are subsystems of an ecosystem. How compaonents are defined depend on how
an ecosystem is viewed and what aspects are of interest. Usually there are three different components

through which an ecosystem is viewed,.namely, biotic component, abiotic component and functional
processes,

1.  Biotic components: It includes all the living organisms present in the system. Usually species
are separated functicnally, at a minimum into groups of producer species, consumer species and
decomposers. Organisms, such as green-plants, that produce their own food are called autotrophs
(Greek: auto-self, trophy-to feed). The autotrophs, convert inorganic compounds into organic
compounds with the help of sunlight by a process called photosynthesis (synthesis of food by light).
They are called producers because all of the species of the ecosystem depend on them. The

[11]
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«  Bears —They eat insects, fish, moose, elk, deer, sheep as well as honey, 9rass, gy

»  Turlles — They eat snails, crayfish, crickets, Eafth‘-‘-fﬂﬂns._bui. also lettuce, smal| Pany

algae.
. Monkeys — They eat frogs and lizards as well as fruits, flowers, and leayes;

*  Squirrels—They eat insects, moths, bird eggs and nestling birds and also seeds, g , iy
and nuts.

Decomposers are the microscopic bacteria and fungi that feed on the dead ang decayy,
organisms. They break down the complex organic matter present in these dead Organisms (plys
and animals) into simple nutrients, These simpler nutrients are returned into soil and g i
recycled by producers. They form an ecosystem called detritus or decomposer ecosystem,

2. Ablotic components: Abiotic components, such as water and nutrient availability and utfizay,

soil structure and micro climate are important components to understanding and identifying 2
ecosystem.

3.  Functional processes Functional
chains, diversity pattern in time and space
and at last, control or cybernetics,

processes address energy flows through the system, ¢
» Nulrient and biochemical cycle, development and evoli

- In an ecosystem, pPlants capture the Sun's
as carbon dioxide and water into energy-
the environment. Thig Process Is called
as magnesium or nitrogen. All these p
carrots, or strawberries, efc. Photosynt
There are many types of animals that

energy and use it to convert inorganic compounds s
fich organic compounds like glucose and liberate 0Xygen®
photosynthesis. Plants also absorb minerals from soi 841
rocesses make the plant able to produce green leaves
hesis is only the beginning of a chain of energy conves’*
Will eat the products of the photosynthesis process. Exanf*
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are deer eating shrub leaves, rabhits ealing carrots, or worms eating grass. When these animals eat
these plant products, food energy and erganic compounds are transferred from the plants to the
animals. These animals are in tum eaten by other animals, again transferring energy and organic
compounds from one animal to another, Examples would be lions ealing deer, foxes eating rabbats,
or birds eating worms. This chain of energy transferring from one spacies to another can continue
several more times, bul it eventually ends, It ends with the dead animals that are broken dowm and
used as food or nutrition by decomposing bacteria and fungi. The process of energy transformation

from one level trophic level or nourishment level) of biotic component o another in the form of food
is called a food chaln, |

B

Grass — Grasshopper — Toad — Snake — Saprophytic microorganism
Producers Primary Seconda Tertia Decomposer
Consumers
{Food chain]

The concept of food chain looks very simple,
but in reality it is more complex. Think about it.

How many different animals eat grass? And fr:g

the how many different types of food does t
snake eat? One doesn't find simple independe
food chains in an ecosystem, but ma ny|
interdependent and complex food chains that look
more like a web exists and are therefore called|
food webs. In nature simple food chains are very
rare.[A generalized food web)]

As is seen in the picture given below, food
webs, with all their dependencies, can be very
complex, but somehow nature balances things out so that food webs last a long time. Many species
share the same habitat, their populations survive for many years, and they all live in a balanced state.
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g o A S R heat throyy, .
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trophic levels of a food web. The Earth does nat constantly re«::Eflue more chemicalg g¢ '“%u
light. The only chemicals that the Earth contains are the ‘ch?rmcms that 'Iu-.tere formed gy,
creation of the Earth. Therefore, the planet does not “receive” more cth.analE constantly, g,
only way to obtain more chemicals or nutrients is from occasional meteorites from outar Space
contain those elements. Because chemicals operate on a closed system, they cannot he Iogt 3
replenished unlike energy. These chemicals must be recycled throughout all of Earth's PrOCesye
that use those chemicals or elements. These E:f,*c_lss include both the living biosphere, and the ot
lithosphere, atmosphere, and hydroéphere. ‘The fact that these chemicals cycle through bo bitie
and abiotic factors creates the name “biogeochemical cycle,” in that the prefix “bio” stands for fiing
and the prefix “gec” stands for the earth or abiotic, nonliving factors (chemical refers to the chemic:
being recycled). The chemicals are sometimes held for leng pferiuds; of time in one place. This ez
is called a reservoir, which, for. example, includes such things as coal depusits that are storing
carbon for a long period of time. When chemicals are held for only short periods of time, they e
being held in exchange pools. Generally, reservoirs are abiotic factors while exchange pools &
bictic factors. Examples of exchange pools include plants and animals, which temporarily use caby
in their systems and release it back into the air, soil or water. Carbon is held for a relatively shorttiné

in plants and animals when compared to coal deposits. The amount of time that a chemicalis hel!
one place is called its residence. '

All organiems whelher bacteria, p:

Ofgap;, 't
Portapy,

Biogeochemical cycles always involve equilibrium states: a balarice in the cycling o
element between compariments. However



as nitrogen gas. Nitrogen gas is “flxed,” in a process called nitrogen fixation only by certain bacteria.
Nitrogen fixation combines nitrogen with oxygen lo create nitrates. Nitrates can then be used by
plants or animals (which eal plants or eat animals that have eaten plants). Nitrogen can be fixed
either by lightning, Industrial methods (such as for ferillizer), In free nitrogen-fixing bacteria in the’
soll, as well as In nitrogen-fixing bacteria present In rocts of legumes (such as Rhizobium). Nitrogen-
fixing bacteria use certain enzymes that are capable of fixing nitrogen gas into nitrates and include
free bacterla in soll, symbiotic bacteria In legumes, and also cyanobacteria, or blue-green algae, in
water. Afler belng used by plants and animals, nitrogen is then disposed of in decay and wastes.
Decomposers decompose the dead remains (detritus) of plants and animals; nitrogen is converted
into ammonia, or nitrogen with 3 hydrogen atoms. Ammonia is toxic and cannot be used by plants or
animals, but nitrite bacteria present in the socil can take ammonia and turn it into nitrite, nitrogen with
two oxygen atoms. Although nitrite Is also unusable by most plants and animals, nitrate bacteria
changes nitrites back into nitrates, usable by plants and animals. Some nitrates are also converted
back into nitrogen gas and released to the atmosphere through the process of denitrification, which
is the opposite of nitrogen-fixing by certain denitrifying bacteria,

Nitrogen Cycle
o (g e

v Denltrification|  [Fertllizer Factory

\ {ightning)
Bacterla In e

N
N fixing bacteria Z/ oduies

Flanta Animals
Nitrate Bacterla _--{'-'-""
‘:5 Dacaf an:t waste
NO2 4]
Niirite Bacterla o=

NHa+ | <F— Decomposers

; EnnrgylPathway'a

It has been described how energy and organic compounds are passed from one trophic level
to the next. What was not mentioned is the efficiency of the transfer In a highly efficient transfer
almost all of the energy would be transferred — 80% or more. In a low efficiency transfervery littie
energy would be transferred — less than 20%. In a typical food chain, not all animals or plantsare
eaten by the next trophic level. In addition, there are portions or materials (such as beaks, shells .
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1.8.1 Properties of homeostasis

Homeostatic systems show several properties:

They are ultrastable: the systeim is capable of testing which

way its Variabjg,
adjusted. mdh,
Theirwhole organization (internal, structural, and functional) Contributes tq the my;
of equilibrium,

Wlterq.q
They are unpredictable: the resulting effect of a precise action ofter, has the
effect to what was expected.

Main examples of homeostasis in mammals are as follows:
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. In positive feedback, the response is to amplify the change in the variable. Thishas a des'lahmﬁng g
effect, so does not result in homeostasis. Positive feedback is less common in naturally occurring ;
systems than negative feedback, but it has its applications. For example, in nerves, a threshold
electric potential triggers the generation of a much larger action potential.

Sustainable systems require combinations of both kinds of feedback. Generally with. the
recognition of divergence from the homeostatic condition positive feedbacks are called into play,
whereas once the homeostatic condition is approached, negative feedback is used for "fine tuning”
responses. This creates a situation of “metastability”, in which homeostatic conditions are maintained
within fixed limits, but once these'limits are exceeded, the system can shift wildly to a wholly new
(and possibly less desirable) situation of homeostasis. Such catastrophic shifts may occur with
increasing nutrient load in clear rivers suddenly producing a homestatic condition of high eutrophication

and turbidity, for instance.

1.8.3 Ecological homeostasis

Ecological homeostasis is found in a climax community of maximum permitted biodiversity,
given the prevailing ecological conditions. In disturbed ecosystems or sub-climax biclogical
communities such as the island of Krakatoa, Indonesia after its major erruption in 1883, the established
stable homeostasis of the previous forest climax ecosystem was destroyed and all life eliminated
from the island. Years after the irruption, Krakatoa, went through a sequence of ecological changes
in which successive groups of new plant or animal species followed one another, leading to increasing
biodiversity and eventually culminating in a re-established climax community. This ecological

succession on Krakatoa occurred in a number of sereal stages, in which a “sere” is defined as "a
stage in a sequence of events by which succession occurs”. The Gomplete chain of seres leading to
f Krakatoa, the island as reached its climax community

a climax is called a “prisere”. In the case 0
with eight hundred different species being recorded in 1983, one hundred years after the irruption
ence confirms that this number has been homeostatic for

which cleared all life off the island. Evid
some time, with the introduction of new species rapidly leading to elimination of old ones.

akatoa, and other disturbed or virgin ecosystems ShOWS that the initiz
ive feedback reproductio

colonisation by pioneer or R strategy species occurs through positi
strategies, where species are weeds, producing huge numbers of possible offspring, but investin
little in the success of any one. Rapid boom and bust plague or pest cycles are observed with suc
species. As an ecosystem starts to approach climax these species get replaced by more sophisticalt
climax species which through negative feedback, adapt themselves to specific envjrnnm'e_n‘
conditions. These species, closely controlled by carrying capacity, follow K strategies where speci
produce fewer numbers of potential offspring, but invest more heavily in seuuﬁng the _reprnd_t.uc.t
success of eaﬁ:h one to the microenvironmental conditions of its specific ecological niche. |t beg

with a pioneer community and ends with a climax community. This climax cummurﬁty OCCUrs W
Lor. Sl R hear  [TEE Dy A O e it the [ocal environment.

The evidence of Kr
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E-!-ll-"li'h‘EE- timber, food crops, and similar resources can, if managed properly, provide a steady yield
“"t”a“_}" forever; they are therefore replenishable or renewable resources.

1.9.1 Renewable Resources

A renewable resource is any natural resource that is depleted at a rate slower than the rate at
which it regenerates. Aresource must have a way of regenerating itself in order to qualify as renewable.
Resources such as trees, fish, oxygen, and fresh water are generally considered to be
renewable resources as they can be continually reproduced. Fresh water from the Earth’s
recycling process, fresh air from the oxygen produced by plants and trees, and trees and fish
which can reproduce themselves are renewable. However, they can become non-renewable if
used at a greater rate that the environment's capacity to replenish them. For example ground water
may be removed from an aquifer at a greater rate than the sustainable recharge. Removal of water
from the pore spaces may cause permanent compaction (subsidence) that cannot be reversed.
Renewable resources may also include commodities such as wood and leather. Soil, water, forests,
plants, and animals are all renewable resources as long as they are properly conserved. Solar, 'u'md
wave, and geothermal energies are based on renewable resources.

1.9.2 Non-renewable Resources

A non-renewable resource is a natural resource that cannot be re-made or re-grown. Often
Fossil fuels, such as coal, petroleum and natural gas are considered non-renewable resources, as
they do not naturally re-form at a rate that makes the way we use them sustainable. This-is as
opposed to hatural resources such as timber, which re-grows naturally and can, in theory, be harvested
sustainably at a constant rate without depleting the existing resource pool. In this sense, all mined
resources, stone, metals, uranium, and various other materials and minerals should be considerad
non renewable.

Natural resources, such as coal, oll, or natural gas, take millions of years to form naturally and
therefore, cannot be replaced once it is consumed; it will eventually be used up. The main energy
sources used by humans ﬁr& non-renewable; renewable resources, such as solar, tidal, wind, and
geothermal power, have so far been-less exploited. Fossil fuels like coal, oil, and gas generate a
considerable amount of energy when they are burnt (the process of combustion). Non-renewable
resources have high carbon content because their origin lies in the photosynthetic activity of plants
millions of years ago. The fuels release this carbon back into the atmosphere as carbon dioxide. The
rate at which such fuels are being bumt is thus resulting in a rise in the concentration of carbon

dioxide in the atmosphere, a cause of the greenhouse effect.

Inappropriate use of renewable resources can lead to their destruction, as for example the
cutting down of rainforests, with secondary effects, such as the decrease in oxygen and the increase
in carbon dioxide and the resulting greenhouse efiect. Some renewable resources, such as wind or
olar energy, are continuous; supply is largely independent of people’s actions. Demands for resources
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Table.2 : Forest Cover in India (1999 Estimate)

Class Area (km?) % Geograhic area | Canopy C%

Dense Forest 3,77,358 11.5 > 40

Open Forest 2,55,064 7.8 10-40

Mangrove 4,871 0.1 <10

Scrub 5,896 1.6 <10 et
Protection or conservation forestry involves protection of degraded forests to allow recoupmy

of their flora and fauna. Well stocked forests are managed scientifically
other forest products without causing any negative environmental

designated as national parks and sanctuaries are protected from

hand, production or commercial fumstry'aims to fulfil the commercial demand, without causing
denudation of natural forests, through intensive plantation ir-available land. Production plantations

of fast growing trees (e.g., Eucalyptus) are raised using modern forestry tech niques. Social foresty
and agroforestry programmes are also included

in this category. Social forestry aims to plantress
and shrubs on all unused and fallow land to provide fuelwood, fodder, etc., thereby reducing pressu
land, community land, road and rail sides, elc. #
ree species. Agro-forestry includes a variety of 3¢
‘ . in combination with herbaceous crops, either at the s
time orin time sequence. For instance, taungya system involves growing agricultural crops betve!
fows of planted trees (sal, teak), The well-known shifiing cultivation or jhum, a traditiondl %
forestry system widely practiced in the ' 1

SEhoocis. £ S north-eastern region of our country, involves felling and o™
orests, followed by cultivation of crops for few years. and abandoning cultivation to allow for

for pmf:lu:ing timber ang
impact on the forest, Forest arey
human interference. On the gt

on existing forests. For example, unused farm
planted with suitable indigenous and/or exotict
uses, where woody Species are grown

fo
re-growth,

1.9.3.2 Water Resources

Although our planet is fu with water, only 3 small foeos .. oo i R el

e



blﬂEPhEI’EE‘ and damage all living things for thousands of miles for many, many years. Nuclear
contamination can last for longer than lifetimes.

1.9.3 Natural Resources

As has been discussed any component of the natural environment that can be utilized by man
to promote his welfare Is considered as a natural resource. The natural resource can be a substance,
an energy unit, or a natural process or phenomenon. Amongst the earth’s resources, the following
contribute significantly to human welfare: (i) Forest, (il) Water, (iil) Mineral and, (iv) Food.

1.9.3.1 Forest Resource

Approximately one-third of the EEI‘T.I‘I.'S total land area is covered by forests. The forests are
storehouse of biodiversity and provide important environmental services to mankind. These services
originate from the following key functions of forests. (i Productive functions, include production of
wood, fruits and a wide variety of compounds, such as resins, alkaloids, essential ails, latex, etc.
Protective functions, include conservation of soil and water, prevention of drought, shefter against
wind, neat, radiation and noise. (i) Regulative functions, involve absorption, storage and release of
gases (carbon dioxide and oxygen), water, mineral elements and radiant energy. Such regulative

—————— amammrie and

functions improve atmospheric and temperature conditions, and enhance the econgmic and
environmental value of the landscape. Forests effectively regulate floods and drought, and the global
_biogeochemical cycles, particularly of carbon.

At the beginning of the twentieth uentufy, about 30 per cent of land in India was covered with
forests. But by the end of the twentieth century, the forest cover was reduced to 18.4 per cent. This
is considerably less than the optimum 33 per cent forest area rec;rmménded- by the National Forest
Policy (1988) for the plains, and at least 67 per cent for the hills. Of the existing forests, less than
two-third are dense forests, and the rest are open degradeﬂ forests. Today, per capita forest area,
ndia is 0.06 ha, which is much balqw 't_he average for the world (0.64 ha per person).
‘World's forest cover has been shrinking rapidly, especially in the developing countries located in
trdpics; While the temperate forests have lost only 1 per cent or less of its area, the tropics have lost
more than 40 per cent of the forest cover due to deforestation. The main gauses of deforestation are.
expansion of agriculture, urbanization, i dustrialization, excessive commercial use of timber, fuel
wood, other forest products and cattle grazing. The current deforestation rate in tropics is estimated
to be more than 10 million ha per year. If this rate of deforestation continues, itis feared that remaining
tropical forests may disappear within a century. Forests, particularly on mou ntains, provide mnslﬂgr':ablp
protection from floods by trapping and abserbing precipitation, and slowly releasing it later. ‘When
the forest is removed, the amount of runoff water flowing into rivers and streams increases savlmrnl'
fold. Deforestation resuilts in increased soil erosion and decreased soil fertility. In drier areas,
deforestation can lead to the formation of daseris.' Deforestation (clearing of existing forests) causes
the extinction of plant, animal.and microbial species. It also threatens iindiganqus people, whoﬁl
culture and physical survival depends upon the forests. Deforestation.also induces regional and.

available in |
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consumption. More so, the distribution of fresh water is geographically uneven, varying greatly from

country to country and even within a country from one region to another. About 84 per cent of the

total global evaporation occurs from ocean surface and 16 per cent from land surface. At any given

time, the amount of moisture in the air is only enough to meet a total rainfall requirement of 10 days.

Thus, there is very fast movement of water from ocean and land into the atmosphere, and an average
residence time of water in the air is only about 10 days. About 77 per cent of the total rainfall on earth
is received on the sea surface (as against 84 per cent evaporation from this segment) and 23 per
cent on land (16 per cent share of tolal evaporation to the atmosphere). There is a net gain of 7 per
cent rainfall water on land, and this excess is returned to the oceans by surface runoff through rivers
and sub-surface water flows. On global basis, the hydrological cycle is perfectly balanced as the total
annual evaporation matches with annual precipitation.

On global basis, the water use has increased 4-8 per cent per year since 1950, and the
consumption rate varies among countries. Worldwide, approximately 70 per cent of total water use is
accounted by agriculture, only about 1.1 per cent is used for domestic and municipal supplies, and

the rest is consumed by various industries, such as cement, mining, pharmaceutical, detergent and
leather industry, etc. it

About 40 per cent of the world's population lives in arid or semi-arid regions. These people
spend substantial amounts of time, Energj} and effort in obtaining water for their domestic and
agricultural uses. To meet the needs of the huge population, surface waters (ponds, lakes, rivers,
etc.) are overdrawn. Due to over-use of surfan::.e water, the nearby wetlands may i:ln,-' up. When more
groundwater is removed for human use than can be recharged by rainfall or snow-meit, the
groundwater may also dry out. Excessive irrigation in semi-arid and arid regions can cause salt
accumulation in the soil, due to which crop productivity may decline. The conlinuous depletion of
groundwater along the coastal regior'lls often leads to the movement of saline sea water into freshwater
wells, spoiling their water quality. Estuaries become more saline and consequently less productive
when surface waters are overdrawn. Heavy rainfall results in rapid runoff from areas having exposed
soil, particularly on mountain slopes. This not only causes soil erosion, but puts lowland areas at

" extreme risk of destruction due to flooding. Uncontrolled soil erosion results in sedimentation of
waterways that can harm fisheries.

Main approaches for conservation of water are: (i) Reducing agricultural water wastage by
increasing efficiency of irrigation. By the traditional method of irrigation, plants ahsorb less than 50
per cent of the water applied to the soil, the rest is lost. (ii) Reducing water wastage in industry by
recycling the used water. (jii) Reducing domestic water wastage by constructing waste water treatme nt
plants and recycling the treated water. (iv) Rainwater harvesting by employing practices to store
rainwater and recharge groundwater. (v) Afforestation and protection of watersheds to improve wa_tgr
economy. Some important water management approaches to provide a sustainable supply gf high-
quality water are : (i) Construction of dams and reservoirs to ensure year-round supply of water and,
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Plants and Animals - When plant and animal species become extinet,

Fresh water - When fresh groundwater gets used up and no rain faII‘s, sometimes for Years

then 3/aths of underground water is non-renewable, as replenishing it would take Centurie o,
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Trees - When a forest of trees is cut indiscriminately, it can change the soif and the Climate

ecosystem so new frees cannot grow, plants die, and animals lose their habitat ang die or leave :
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Table-3 : Some Important Mineral Elements and their Uses

Mineral Uses

Aluminium Structural material, packaging

Chromium Chrome plate, steel alloys

Copper Alloys material in gold jewellery, silverware, brass and bronze,
electric wiring, pipes, cooking vessels

Gold Jewellery, dentistry, alloys

Iron Primary component of steel

Lead Pipes, battery electrodes, pigments

Manganese Alloy steels, disinfectants

Nickel Coins, alloys, metal plating

Platinum Jewellery, equipments, industrial catalyst

Potassium Fertilizer, glass, photography

Silver - Jewellery, uessels.. photography, alloy

Uranium Nuclear bomb, electricity, tinting glass

Tin Cans/containers, alloys |

Zinc Brass, electrodes, medicine

Phosphorus Mediciné, 'fertilizers, detergent

Sulphur Insecticide, rubber types, medicine

Mercury Thermometer, dental inlays, electric switches

Mica Electrical insulator

1.9.3.4 Food Resources

About three-fourth of earth’s surface is occupied by oceans and is a den of biodiversity. Marine
algae vary greatly in form and range from one-celled microscopic flagellates to giant kelps, which
attain a length of 100 to 150 metres. Green, blue, red and brown algae are common in oceans. Since
ancient times, algae have been widely used as human food. In many countries, animals are stil
regularly fed on fresh or processed seaweed (e.g., Laminaria and Fucus). Marine algae have been
used as manure in many countries because of their high nutrient content. Balanced fertilizer can be
made by mixing sheep manure, fish and shells with seaweeds. Red algae (e.g., Gracilaria and
Gelidiurm) are used for the extraction of commercially important agar. Agar has wide applications in
food and pharmaceutical indsutries. From the point of view of human use, fish, molluscs, crustaceans
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1.10 Role of an Individual in Conservation of Natural Reso

Mahatma Gandhi, when asked if he hoped India to reach the _same standard of Iiuing as R,
replied, “/t took Britain half the resources of the plan '.’t to acﬁm'fe this p:rasnen@_ How Man
planets will a country like Indla require?" If the people living in the third world lived as “"E’1*‘-"‘%4'@;’..;&,,T
and wastefully as people in the industrialized countries, our planet wnl{ld have already beep, desty
For complex problems, there is no single or simple solution, partl-:.:ularly when the Problen j
chronic one. But recognition of the existence of the problem in itself will facilitate in thinking abou
ways and means to solve it. Ultimately, it is the collective effort of the government, people and the
concerned and determined individuals that would lead to find a solution to these Problems
Environmental preservation and protection is no exception to this. India has witnessed Varigg
ecological struggles for social justice and sustainable development. It may not be out of conteys
describe of some of these struggles and the individuals associated with them.

1101 Chipko Movement: The construction of the Tehri Dam, building of roads and factorias
started destroying the fragile forest of the Himalayan range which represents a quarter of Indis’s
forest reserves. The rate of depletion of the forests in this area was so great that this mighty mountan
chain could become barren by the first half of the next century. Concerned with ecological balance
and the livelihood of the people of Uttarkhand in the state of Uttar Pradesh, Sundarlal Bahuguna,
an eminent Gandhian, along with a band of dedicated volunteers and women clung on to thetreesto
save them from felling. This movement known as ‘Chipko’ (Hindi: clung) is a grassroots movement
that received national and international attention in the 1 980s. Sundarial Bahuguna still continues s
struggle against the construction of the Tehri Dam and questions the economic viability of lange

dams which affect the environmental rights of the people for a viable living environment in the contés

of the wanton destruction of the ecosystem that Perpetuates. It was highlighted that the Tehri dam’s

a highly dangerous venture, technically unfeasible, a geotechnical blunder, economically unsou™

and environmentally disastrous. It is claimed that even if this dam does not fail in the mean_lin'ﬂ‘ntlr'

useful life of its reservoir can no longer be more than 25 to 30 years. Why it is necessary 1o "
hazards for some short lived imaginary benefit and submerge thousands of acres of valuablé

and agricultural land under water, Uprooting more than a quarter million people from theIrPa"“#J
home and wasting 3000 crores of rupees?

o }
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1102  Appiko Movement: The Apgiks movement, 3 pecpie’s movemant 2 "enlrace” Te T2=s
in order to save the precious tropical forests, was launched In 18s s Te Viesem Gra= o
South-West India. The path of non-vidlent action was basic o both Chicks ard Aookc. DI Te
Appiko movement had #s own character. The moverment resufted i fong ronvioert Tarzes Trouch
the forest areas, hunger strikes, court batfies and Satyagratas ooiicy B irtroduees Fe coreegfs of
mﬁmdmm.mﬁmmiﬁﬁehﬂsﬂm:th
forest resources. In another context. Dr. Mustafa Tolba. Exscufive Dirscisr of UNEP fizs rgrty
poirted out that “Neo-classical economy does not give 2 price t2g o e Ize wient s sardre ©
the forest. Itg%mﬂﬁpﬁcetagmﬁmnrmdﬁwﬁ'ebeaEr.dﬁﬁa'ﬁah_:ﬂ"nﬂ:-itﬂ:es
nﬂtgh'eapﬁceta-gtumeﬁshmfmﬂishﬂaemﬁhla,L!;‘rpe&&cn’ywrmym;ﬂﬁfs‘:
and have it on the market - then you have a price t2g.." (Our Planet, The Magazine of Te Unit=c
Nations Environment Programme, Vol. 4, No. 5 1832).

1.10.3 Struggles against Aquaculture: In Inc2, we have some of Te lzros 2kes i Gl
lake in Orissa and Kolleru Izke in Andhra Pradesh. Hundreds of villzoes deoend upon Tess Sas or
their drinking weater. In the late 1980s and 1950s, the economic gresd and o=i=iis Sxoarscn
concentratad on ‘zquacuifure’, in different paris of the coastal regions of India. The sy el
looked very lucrative and large scale investments wers siarted by the bic companies. ReF=c=CTe
ecosystam and destroyed the sources of drinking water of both ground and eless. Lancgr=fong
started. The tradiional ife of the villagsrs was greatly dsrupied. depriving them even of STidng
water. In the Chilka kake of Orissa, great agitation starizd to preserve fhe Freeood of e peodie and
it even threatensd the international migration of birds. The Chiis s he Ee suppon sysem i
traditional fishermen. But commercial interests have usurped the leke, depleting R ciEs resoursss.
The ecological struggles spilled over info prolonged court batiies. One redesming festus e
existence of the 'Public Interest Liigation™ (PIL), in Indi2 is the judiciary sided with the scoiogical
struggles on many occasions. -

1.10.4 Judicial Activism: In 1995, one spirited lawyer Mahesh Chandra Mehta, soughi to reiocss
1200 polluting industries away from Delhi. This ons man’s effori received the help of the judcary n
removing more than a 1000 offending units from Delhi.

Narmada Bachao Movement The Save Namada (Narmada Bachao) movement is a long ons.
The river Narmada flows through the states of Madhya Pradesh, Maharaste and Guarst and the
river water has to be shared by these states. A series of dams were under construction. The Sardar
Sarovar Dam on the river Narmada resulted in a big controversy as it would kead to masshe
displacement of the people and adverse effect on ecology. Ms. Medha Patkar has been struggiing
for the last two decades opposing the construction of the dam. She led non-violent struggles, undertook
hunger strikes and tried to create national and international opinion on the futilty of the Big Dams. it
is a struggle for justice wherein the affected people are involved. Noted Gandhians, social acivists
and intellectuals extend a helping hand in the struggle. The court battles, agitation and countsr
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UNIT-II
|ELEMENTARY APPROACH TO ENVIRONMENTAL POLLUTION

The word “pollution” is known to every one. In fact the word is used by us every day
several times in the context of our surroundings. Several definitions can be put forth to
‘explain the term pollution. Simply, pollution can be defined as contamination of the Earth's
environment with man made agents or substances that imbalance ecological equilibrium of
the Earth thereby interfere with health of living organisms or the natural functioning of
ecosystem of our environment. There are six major types of pollution. They are;

Air pollution
Water pollution

Noise pollution .

1

2

3

4, Land pollution
5. Radioactive poliution and
6

Thermal pollution
21 Types and Classification of air pollution
2.1.1 Layers and composition of atmosphere

Air is the ocean we breathe and supplies us with oxygen which is essential for our
bodies to live. Earth’s atmosphere is a layer of gases surrounding the planet Earth and
retained by the Earth's gravity. The atmosphere has no abrupt cut-off. It slowly becomes
thinner and fades away into space. There is no definite boundary between the auhﬂsphere
and outer space. Three-quarters of the atmosphere’s mass is within 11 km of the planetary
surface. In the United States, persons who travel above an altitude of 50.0 miles (80.5 km)
are designated as astronauts. An altitude of 120 km (75 mi or 400,000 ft) marks the boundary
where atmospheric effects become noticeable during re-entry. The Karman line, at 100 km,
is also frequently used as the boundary between atmosphere and space. The temperaturé of
the Earth's atmosphere varies with altitude; the mathematical relationship between
temperature and altitude varies between the different atmospheric layers:

*  Troposphere: The troposphere is the lowest layer of the atmushhere starting at the
surface going up to between 7 km at the poles and 17 km at the equator with Euml
variation due to weather factors. The troposphere has a graat deal of vertical mixing
due to solar heating at the surface. This heating warms air masses, which then rise to



that further buoys the air p,.

vle heat S
‘eloase latent heat @S sem[tfleremﬁfﬁ d. In the troposphere, on gy 'ag. Thig :
2 : vapor s - e f
continues until all water pn expansive cooling. 'lefnp;‘*
¥

decreases with height dué t

hat 7-17 km range 1 about 50 km, temperaty;q ing

+  Stratosphere: from t
height.

+  Mesosphere: from about 50 k
with height.

)

pt

re: from 80-85 km to 640+ km, temperature increasing with
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m to the rangé of 80 km to 85 km, tEmPEfﬂtUrE

* Thermosphe

The boundaries between these regions are named the tropopause, Stratop,
Usg
i

mesopause. The average temperature of the atmosphere at the surface of €arth 8
i

Atmospheric regions are also named in other ways:

*  lonosphere - the region containing ions: approximately the megusph'
; ErE

thermosphere up to 550 km. : 7 C

*  Exosphere - above the ionosphere, where the atmosphere thins oyt j
is the last major atmosphere. (“Exo” means “outside” in Greek.)
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pollution in the air. Suspensions o ¥

. " : ﬂf - B |
R Icombrion I ot SCLCC Depending on nature and size, particutala.na" B

particulates in a gas is called aerosol

are: Dﬁ%\

- d woo
1. Dust: Solid particles of 1-100 micron sand, coal and wood releaseq p, Sang
wood works and collieries. y , E‘*"ﬁng
2. Fume: Particles of less than 1 micron produced b?.cu: anso?hun of metalli,,
vapors of metal oxides during distillation and calcinations of metalg, Pory
3. Mist: Liquid particles of less than 10 micron in size, e.g., condenseqd Sulfyr 'ifnxil:lg
temperature of 22°C. b
4.  Spray: Liquid particles under automization through mechanical di&inte;graﬂﬂn

sprays and room fresheners.

%

Iﬁglhzvl

S.  Smoke: Solid or liquid particles ranging fro 0.05 to 1.0 micron produced dye

_ tﬁi“%;

buming of hydrocarbon containing compounds, e.g., lead particles emitteq from b
T R u.
6. Nuclear materials: Nuclear materials like isotope of carbon $CE Krypt

_ on
Strontium (*Sr), lodine (**'i) and Calcium (*’Ca), etc. released from Nuclezr b
chemical processing plants, hospitals and research laboratories, e

i) Noxious gases and Smog pollution: Gases such as sulfur d
carbon monoxide, nitrogen oxides, and chemical vapors. Most abund
gases is carbon dioxide. It is released from industries and chemi

cal factories fig SUgg
factory, steel plants, oil refineries, paper industry, etc. Next to it is

: _ carbon monoxide, Mairly
released from automobiles, In USA 70 million tons of carbon monoxide is released per yex

whereas in Delhi about 700 kg of carbon monoxide is loaded to air every day during pes

traffic hours. Sulfur dioxide is prm:luc_ad by the burning of fuel containing sulfur, particulary

Eﬂxidﬂli Carhm d":lﬂk

ant a_fnnng the noiy

« nitric acid industry, and automobiles (2
well as buming of coal (5-10 kg per n®

coal). | '
). In Kolkata 70 tons of ox re produced per day, Other noxious g

ides of nitr
are: oeana

1. Hydrogen sulfide and organic su|
paper indust |



3. Aldehydes and organic acids produced due to incomplete oxidation of petrol and mobil.

All these noxious gases can take part in further chemical reactions once they are in the
atmosphere, forming smog and acid rain. Cities are often centers of these types of activities,
and many suffer from the effects of smog, especially during the warm months of the year.

Air pollution is dispersed differently, depending on the geographical location, temperature,
wind and weathar factors. However, sometimes pollution does not disperse, and can build
up to dangerous levels. A temperature Inversion occurs when air close to the Earth is
cooler than the air above it. Under these conditions the pollution cannot rise and be dispersed.
Citier surrounded by mountains also experience trapping of pollution. Inversion can happen
in any season. Summer inversions are more likely to create smog. In summer, when sun
shines, the gases exhausted from automobiles (such as oxides of nitrogen) combine to form
ozone. Although the Earth needs ozone in the upper atmosphere, its effects at low altitudes
are extremely harmful. Winter inversions are likely to cause winter smog when pollutants are
trapped by a mass of cold air hovering over a city causing them to build up (especially sulfur
dioxide, oxides of nitrogen and particles). Severe winter smog episodes frequently create
health hazards in parts of Central and Eastem Europe in the densely populated areas namely,
the Czech Republic, eastern Germany and Poland. Combustion processes, including

_ residential heating, power production industry, are the main source of pollution..

iii) Global air pollution: The build-up of long-life pollutant compounds alters the
compaosition, chemistry and dynamics of the atmosphere. It also lead to possible climatic
changes and the depletion of the shield protecting against solar UV-radiation provided by the
stratospeheric ozone layer. Europe’s contribution to most man-made emissions of greenhouse
gases and azone-depleting compounds is disproportionately farge in relation to its geographical
area and population size.

2.1.3Greenhouse Effect

Green houses are glass houses present in botanical gardens meant for the purpose to maintain
a controlled environment to carry out experiments on plants. The glass walls allow sun light
to enter into the green house and trap the resulting heat inside it. Similarly, certain gases in
the atmosphere trap heat in the lower atmosphere (troposphere). This phenomenon has
been referred to as the greenhouse effect.

Without the natural thermal insulation of the natural greenhouse effect, the earth would
be covered by ice, and life as we know it would not exist. The amount of heat trapped in the
troposphere depends mainly on the concentrations of heat-trapping greenhouse gases and
the length of time they stay in the atmosphere. The major greenhouse gases are water
vapor, Carbon dioxide, Ozane, Methane, Nitrous oxide, and Chloroflucrocarbons [CFCs)
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Atmospheric levels of carbon dioxide, CFCs, metharje, and nitrous oxiges
significantly in recent decades. The total amount of CO, in the atmosphere hag incre
about 25% since the beginning of the industrial revolution. The accumulation of carbon ..
over the last century has added as much heat to the Earth's climate system ag Would 5,
half percent Increase in the sun's energy output. Since the late 1800's, the mea gh:b;
temperature has risen by about 0.3°- 0.6°C, and over the_ last 45 years, the temperatyg
increased by about 0.2 - 0.3°C, Recent years have been among the warmest on fecorq, e
increase in these greenhouse gases is projected to increase the earth’s natural greenho,
effect and lead to global warming.

2.1.4Global warming and Ozone layer depletion

The Earth is kept at a temperature that is comfortable for human animal and plant
Global warming is the observed increase in the average temperature of the Earths
atmosphere and oceans in recent decades.

The Earth's average near-surface atmospheric temperature rose 0.6° + 0.2 Celsis
(1.1°£0.4° Fahrenheit) in the 20th century. The prevailing scientific opinion on climate change
is that “most of the warming observed over the last 50 years is attributable to human activites.
The increased amounts of carbon dioxide and other greenhouse gases (GHGs) are the
primary causes of the human-induced component of warming. They are released by
burning of fossil fuels, land clearing and agriculture, etc.

The measure of the climate response to increased GHGs, climate sensitivity, is fouré
by observational studies and climate models. Doubling of carbon dioxide in the gtmosphe®
warms in the range 1.5-4.5°C (2.7-8.1 °F). Models referenced by the Intergovernment!
on Climate Change (IPCC) predict that global temperatures may increase by betWee" ”

s o~
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de {nﬂntrullad by the global carbon oycle), ':'"3:! ) 5



and 5.8 °C (2.5 to 10.5 °F) between 1990 and 2100. The uncertainty in this range results
from both the difficulty of predicting the volume of future greenhouse gas emissions and
uncertainty about climate sensitivity. Greenhouses are used extensively by botanists,
commercial plant growers and dedicated gardeners, particularly in cold climates.

An increase in global temperatures can in turn cause other changes, including a rising
sea level and changes in the amount and pattern of precipitation. These changes may increase
the frequency and intensity of extreme weather events, such as floods, droughts, heat waves,
hurricanes, and tornados. Other consequences include higher-or lower agricultural yields,
glacier retreat, reduced summer stream flows, species extinctions and increases in the ranges
of disease vectors. Warming is expected to affect the number and magnitude of these events;
however, it is difficult to connect particular events to global warming. Although most studies
focus on the period up to 2100, warming (and sea level rise due to thermal expansion) is
expected to continue past then, since carbon dioxide has a long average atmospheric lifetime.

The term ozone depletion is used to describe two distinct, but related, observations: a
slow, steady decline, of about 3% per decade, in the total amount of ozone in the earth’s
stratosphere during the past twenty years; and a much larger, but seasonal, decrease in
stratospheric ozone over the earth’s polar regions during the same period. (The latter
phenomenon is commonly referred to as the “ozone hole”). The detailed mechanism by
which the polar ozone holes form is different from that for the mid-latitude thinning, but the
proximate cause of both trends is believed to be catalytic destruction of ozone by atomic
chlorine and bromine. The primary squrce of these halogen atoms in the stratosphere is
photodissociation of chlorofiucrocarbon (CFC) compounds, commonly called Freons, and
bromofiuorocarbon compounds known as Halons, which arg transported into the stratosphere
after being emitted at the surface. Both ozone depletion mechanisms strengthened as

emissions of CFCs and Halons increased.

Since the ozone layer prevents most harmful UVB wavelengths (270- 315 nm) of
ultraviolet light from passing through the Earth's atmosphere, observed and projected
decreases in ozone have generated worldwide concem, leading to adoption of the Montreal
Protocol banning the production of CFCs and halons as well as related ozone depleting
chemicals such as carbon tetrachloride and trichloraethane (also known as methyl chloroform).
Itis suspected that a variety of biological consequences, including, for example, increases in
skin cancer, damage to plants, and reduction of plankton populations in the ocean's photic

zone, may result from the increased UV exposure due to ozone depletion.

2.1.5Acid Rain
The falling of acids and acid-forming com pounds from the atmosphere to Ea rth's_surface
is referred to as acid deposition. Acid deposition is commonly known as acid rain when tt
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22 Type and classification of water pollution

When toxic substances liberated by human activities en‘ujer lakes, Streamg, fiverg -
bedies, they get dissoived or lie suspended in water or get dEFﬂ'sftef_r;,: :
:::'ﬂhf:z inthe pollution of water whereby the quality of the water deteriorateg i
aquatic ecosystems. Pollutants can also seep down and affect the groundvag, %ﬁ;
Although natural phenomena such as volcanoes, storms, earthquakes ete. also Causep,,
changes in water qualty and the ecological status of water, these are not dee
pollution. Water pollution is a serious problem in the global context. It has been
that it is the leading worldwide cause of death and disease, and that it accounts forke

dezths of more than 14,000 people daily. Two types of water pollutants exjst.
1. Point source: Point sources of pollution eccur when harmful
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water generated is treated: the rest is discharpged as it is into our waisr bodies. Dus o Fie,
pollutants enter groundwater, rivers, and cther water bodies. Such water, which utinzisly
ends up in our households, is often highly contaminated and camies fiseasecausing micobes
Agricultural run-off, or the water from the fields that drains into rivers, is another maior waier
pollutant as it contains fertilizers and pesticides. Thus, basing upon the sources water ooliudion
is of the following types:

1. Domestic sewage pollution: Domestic sewage refers to wesis walsr Tzt & decarded
from households. Also referred to as sanitary sewage, such waler contzins 2 wide varefy of
dissolved and suspended impurities. It amounts 1o 2 very small fraclion of the sewags by
weight. But it is large by volume and contains impurities such 2s organic materiz’s ard piar?
nutrients that tend to rot. The main organic materials are food and vegeistie wasis. piart
nutrient come from chemical soaps, washing powders, etc. the decompesifion of omanic
matenals lead to change the dissolved oxygen level in water which in tem 2ffect e agu=ic
organisms. Domestic sewage is also very likely to contain pathogens. They can c2uss
many ilinesses that range from typhoid and dysentery to minor respiratory 2nd skin dsezses.
Pathogens include such microorganisms such as bacteria, viruses, 2nd protozosns. Thess
pollutants enter waterways through untreated sewage, storm drains, s=pfic tznks, oS fom
farms, and particularly boats that dump sewage. Though microscopic, thess poliiarss heve
a fremendous sfiect evidenced by their ability fo cause sickness. Thus, disposal of domesTe
wasie waler is a significant technical problem. The various substances thatwe uss forkesoing
our houses clean lixe insect repellants/kiliers, floor cleaners zdd {oc water polistion 2s Sy
contain harmful chemicals. In the past, people mostly used sozps made from animnsl =
vegetable fat for all types of washing. But most of today’s dleaning produck are syrhsic
detergents and come from the petrochemical industry. Most detergents and washing powders
contain phosphates, which are used to sofien the water among cther things. These =
other chemicals contained in washing powders affieci the heath ofal foms S B e
water. Sewage generated from the urban areas in India has multiphied manifold sincs 1847,
Today, many people dump their garbage into streams, lakes, rivers, and seas, fhus making
water bodies the final resting place of cans, botiles, plastics, and other housshold producs.
Minicipal drains of Cuttack. city discharges their wastes into the river Kathior and Taladanda
canal thereby polluting them.

2. Agricultural Run off pollution: The use of land for agriculfure and the pracfices Siliossd n
cultivation greatly affect the quality of groundwater. Intensive cultivation of crops causes
chemicals from fertilizers (e.g. nitrate) and pesticides to seep into the groundwater, a process
-commonly known as leaching. Routine applications of fertilizers and pasticides for agricuiure
and indiscriminate disposal of industrial and domestic wastes are increasingly b=ing recognized
as significant sources of water pollution. The high nitrate content in groundwatsr is mainly froft
imgation run-off from agricultural fields where chemical ferfiizers have been used indiscriminat=ly.
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Ganga Action Plan do not have adequate effluent tre:-‘atT:df::;z"UES. o nﬂhe% Eﬁbr;
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with small-scale industries, which cannot afford enormous Investmentsg in : m’*‘f—;
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equipment as their profit margin is very slender. In our state, river Brahmap ;, "t

most polluted rivers in India, as it receives the effluents of the industrie locgg, "0}
and Talcher. Similarly, all the industries located ll:l Chuque{r ia dlachargasi E:‘-;
Birupa and the industries in Ganjam discharge their effluents into the river Rughmu%m,

4. Ground water pollution: Underground water gets polluted by Substanees -

the fertilizers and garbage heaps spread over the land. Disposal of wastes ity aba"n&-_.
mine shafts and over pumping also pollute ground water. Groung Water poliutgy 4
dangerous as its purification protocol is yet to develop. M

5. Additional types of water pollution: Three last forms of water poliy tion exist inths

of petroleum, radioactive substances, and heat. Petroleum often Pollutes Waler bo,
the form of oil, resuilting from oil spills. These large-scale‘accidental discharges of ey,
are an important cause of pollution along shore lines. Besides the Supertankers, of.shy
drilling operations contribute & large share of pollution. One estimate is that one ton ofgy.
spilled for every million tons of oil transported. This is equal to about 0.0001 perst
Radioactive substances are produced in the form of waste from nuclear power plants
from the industrial, medical, and scientific use of radioactive materials. Specific fomsi _
waste are uranium and thorium mining and refining. The last form of water pollutionis e

Heat is a pollutant because increased temperatures result in the deaths of many &gt

arganimps. These decreases in temperatures are caused when a discharge of cooling "
by factories and power plants occyrs,

2.2.1 Eutrophit:at_inn
Eutrophication is the enrichment of an ecosystem with chemical nutrients, e

Compounds containing nitrogen or phosphorus. Eutrophication is considered a f"rf" ﬂ;pﬂ
because it promotes Plant growth, favoring certain species nver athere and forcing



in species composition. In aquatic environments, enhanced growth of choking aquatic
vegetation or phytoplankton (that is, an algal bloom) disrupts normal functioning of the
ecosystem, causing a variety of problems. Human society is impacted as well, for example
eutrophication decreases the resource value of rivers, lakes, and estuaries such tha:t
recreation, fishing, hunting, and aesthetic enjoyment are hindered. Health-related problems
nan_r::mur where eutrophic conditions interfere with drinking water treatment. Although
traditionally thought of as enrichment of aquatic systems by addition of fertilizers into lakes,
bays, or other semi-enclosed waters (even slow-moving rivers), there is gathering evidence
that terrestrial ecosystems are subject to similarly adverse. impacts. Eutrophication was
recognized as a pollution problem in European and North American lakes and reservoirs in
the mid-20th century. Since then, it has become more widespread. Surveys showed that
54% of lakes in Asia are eutrophic; in Europe, 53%; in North America, 48%; in South America,

41%; and in Africa, 28%.

Eutrophication can be a natural process in lakes, as they age through geological time.
Estuaries also tend to be naturally eutrophic because land-derived nutrients are concentrated
where run-off enters the marine environment in a confined channel and mixing of relatively
high nutrient fresh water with low nutrient marine water occurs. Human activities can accelerate
the rate at which nutrients enter ecosystems. Runoff from agriculture and development,
pollution from septic systems and sewers, and other human-related activities increase the
fiux of both inorganic nutrients and organic substances into terrestrial, aquatic, and coastal
marine ecosystems (including coral reefs). Elevated atmospheric compounds of nitrogen
can increase soil nitrogen availability. Chemical forms of nitrogen are most often of concerm
with regard to eutrophication because plants have high nitrogen requirements so that additions
of nitrogen compounds stimulate plant growth (primary, production). Nitrogen is not readily
available in soil because gaseous form of nitrogen is very stable and unavailable directly to
higher plants. Terrestrial ecosystems rely on microbial nitrogen fixation to convert nitrogen
gas into other chemical forms (such as nitrates). However, there is a limit to how much
nitrogen can be utilized. Ecosystems receiving more nitrogen than the plants require are
called nitrogen-saturated. Over-saturated terrestrial ecosystems contribute both inorganic

‘and organic nitrogen 10 freshwater, coastal, and marine eutrophication, where nitrogen is
also typically a limiting nutrient. However, in marine environments, phosphorus may be limiting
because it is leached from the soil at a much slower rate than nitrates, which are highly

soluble.

Many ecological effects can arise fro ‘
e o seenbline acological impacts: decreased biodiversity,

m stimulating primary production, but there are
changes in species
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1. Docroased biodiversity: When an

2. New species invasion: Eutrophication may cause competitive release by may

a normally limiting nutrient. This pmcess. causes jshn‘ts in the species ':Wl'lp:gﬁ?]
ecosystems. For instance, an increase in nitrogen might allow new, competitivg g, ¢

invade and out compete original inhabitant species. This has been shown tq occy inn:
England salt marshes.

3. Toxicity: Some algal blooms, otherwise called “nuisance algae” or *harmfy| algal bjoy,..
are toxic to plants and animals. Toxic compounds they produce can make their wg
food chain, resulting in animal mortality. Freshwater algal blooms can pose a threatto vegy,
When the algae die or are eaten, neuro- and hepatotoxins (toxins of nervous syste, -
liver) are released which can kill animals and may pose a threat to humans, An exampley
algal toxins working their way into humans is the case of shellfish poisoning. Biotoxins ereg
during algal blooms are taken up by shelifish (mussels, oysters, prawns and lobsters), leagn
to these human foods acquiring the toxicity and poisoning humans, Examples include para
neurotoxic, and diarrhoetic shellfish poisoning.

Y Upty

Nitrogen can also cause toxic effects directly. When this nutrient is leached ik
groundwater, drinking water can be affected because concentrations of nitrogen are it
filtered out. Nitrate has been shown to be toxic to human babies. This is because bads?
can live in their digestive tract that convert nitrate to nitrite (NO,). Nitrite reacts with hemoghb*

to form methemoglobin, a form that does not carry oxygen. The baby essentially suffocd
as its body receives insufficient oxygen.

Prevention and reversal: Eutrophication pPoses a problem not only to mysten'lsrb”w
humans as well. Reducing eutrophication should be a key concern when considering 4"

policy, and a sustainable solution for everyone, including farmers and ranchers, seems
Cleanup measures have been mostly, but not completely, successful. Finnish PWW

[ E5 % |



.remouai Mmeasures starled in the mid-1970s and have targeted rivers and lakes polluted by
industrial and municipal discharges. These efforts, which involved removal of phosphorus,
have had a 90% removal efficien cy. Still, some targeted point sources did not show a decrease
in runoff despite reduction efforts. Non-point pollution is the mast difficult saurce of nutrients
to manage. The following steps are recommended to minimize the amount of pollution that
can enter aquatic ecosystems from ambiguous sources,

1. Riparian buffer zones: Studies show that intercepting non-point pollution between the
source and the water is a successful mean of prevention. Riparian buffer zones have been
created near waterways in an attempt to filter pollutants. Sediment and nutrients are deposited
here instead of in water. Creating buffer zones near farms and roads is another possible way
to prevent nutrients from traveling too far. Still, studies have shown that the effects of
atmospheric nitrogen pollution can reach far past the buffer zone. This suggests that the
most effective means of prevention is from the primary source.

2. Prevention policy: Laws regulating the discharge and treatment of sewage have led to
dramatic nutrient reductions to surrounding ecosystems, but it is generally agreed that a
policy regulating agricultural use of fertilizer and animal waste must be imposed. Iin Japan
the amount of nitrogen produced by livestock is adequate to serve the fertilizer needs for the
agriculture industry. Thus, it is not unreasonable to command livestock owners to clean up
animal waste—which when left stagnant will leach into ground water. -

3. Nitrogen testing and modeling: Soil Nitrogen Testing (N-Testing) is a technique that
helps farmers to optimize the amount of fertilizer applied to crops. By testing fields with this
method, farmers saw a decrease in fertilizer application costs, a decrease in nitrogen lost to
surrounding sources, or both. By testing the soil and modeling the bare minimum amount of
fertilizer needed, farmers reap economic benefits while the environment remains clean.

2.2.2 Ecological magnification

Ecological or binlug‘icai' magnification (or biomagnification) is the buildup of certain
substances in the bodies of organisms at higher trophic levels of food webs. Biom agnification
encompasses the concept of bioaccumulation. Whereas bioaccumulation is the concentration
of a substance in a single organism or trophic level, biomagpnification is the compounding of-
concentration as one moves through the food chain or “up” through each trophic level. For
example, though mercury is only present in small amounts in seawater, bioaccumulation
builds it up in the fat tissue of herbivorus fish. Anything which eats these fish also consumes
the higher level of mercury the fish have accumulated. This process explains why predatory
fish such as swordfish and sharks have higher concentrations of mercury in their tissue. DDT
was once used extensively as an insecticide. DDT builds up in the fatty tissues of urganiq;qs;
Organisms at lower trophic levels accumulate small amounts. Organisms at the next higher
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Agricufture, including commercial Fvestock and poutly farming, is the source of mary
organic and inorganic poliutarts in surface waters and groundweler. These confzminenis
include both sediment from erosion cropland and compounds of phosphorus and rifrogen
that partly originate in anima! wastes and commercial fertiizers. Anmal westes arsigh n
oxygen demanding material, nirogen and phosphorus, and they ofien harbor petnogenic
organisms. Wastes from commercial feeders are contained and disposed of on land; Fetr
main threat to natural waters, therefore, is from runoff and leaching. Contrdd may nvcive
setting basins for iquids, limited biclogical treatment in aerobic or anaercbic lagoons, 2rd 2
vaniety of other methods.

2.2 4Purification of water

Water purification is the removal of contaminants from raw water to produce drinkdng
water that is pure enough for human consumption or for the producten of hycrogen.
Substances that are removed during the process inciude bacleria, algas, viruses, fngi,
minerals, and man-made chemical polutants. Many confaminanis can be dangsrous—but
depending on the qualify standards, others are removed to improve the watsr's smel, 2sis,
and appearance. A small amount of disinfeciant is usually intenfionaly lefi nfhe walsraiihe
end of the treatment process to reduce the risk of re-contamination in the districudon sysiem.

Mzny environmental and cost considerations affect the location and design of watsr
purification plants. Groundwater is cheaper to treat, buiaqtﬁfemm:aﬂy?&rehﬁ‘:adum
and can tzke thousands of years to recharge. Surface water sources shouid be carefully
monitored for the presence of unusual types or levels of microbial/disease causing
contaminanis. The treatment plant itself must be keptsecure from vandalism and {emerism.

2241 Stages in typical municipal water treatment—

There are three principal stzges in water purification:-

1. ?rhnary&eabnent-ﬂaliecﬁnga:ﬁ screening including pumping frem rivers and inial
storage

2. Secondary treatment - removal of fine sofids and the majority of contaminants using
filters, coagulation, flocculation and membranes '

3. Tertiary treatment - polishing, pH adjustment, carbon treatment to remove taste and
smells, disinfection, and temporary storage to allow the disinfecting agent fo work.

A. Primary Treatment

1. Pumping and containment - The majority of water must be purhped from its source o
directed into pipes or holding tanks. To avoid adding contaminants to the water, this
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mixer), which typically has rotating paddies In most treatment plants, the mixture remain
in the tank for 10 to 30 seconds to ensure full mixing. The amount of coagulant that is
added to the water varies widely due to the different source water quality.

One of the more common coagulants used is aluminum sulfate, sometimes called filter
alum. Aluminum sulfate reacts with water to form flocs of aluminium hydroxide.

Coagulation with aluminum com pounds may leave a residue of aluminium in the finished
water. This is normally about 0.1 to 0.15 mg/L. it has been established that Aluminium _
can be toxic to humans at high concentrations. Iron(ll) sulfate or iron (ll) chloride are
other common coagulants. Iron(lll) coagulants work over a larger pH range than
aluminum sulfate but are not effective with many source waters. Other benefits of iron(ill)
are lower costs and in some cases slightly better removal of natural organic contaminants
from some waters. Coagulation with iron compounds typically leaves a residue of iron
in the finished water. This may impart a slight taste to the water, and may cause brownish
stains on porcelain fixtures. The trace levels of iron are not harmful to humans, and
indeed provide a needed trace mineral. Because the taste and stains may lead to
customer complaints, aluminium tends to be favored over iron for coagulation. Cationic
and other polymers can also be used. They are often called coagulant aids used in
conjunction with other inorganic coagulants. The long chains of positively charged
polymers can help to strengthen the floc making it larger, faster settiing and easier to
filter out. The main advantages of polymer coagulants and aids are that they do not
need the water to be alkaline to work and that they produce less settled waste than
other coagulants, which can reduce operating costs. The drawbacks of polymers are
that they are expensive, can blind sand filters and that they often have a very narrow

range of effective doses.

Flocculation - In flocculation coagulants are used but the resultant floc is settled out
rather than filtered through sand filters. The chosen coagulant and the raw water is
slowly mixed in a large tank called a flocculation basin. Unlike a rapid mix tank, the
flocculation paddles tumn very slowly to minimize turbulence. The principle involved is to
allow as many particles to contact other particles as possible generating large and
robust floc particles. Generally, the retention time of a flocculation basin is at least 30
minutes with speeds between 0.5 feet and 1.5 feet per minute (15 to 45 cm / minute).
Flow rates less than 0.5 ft/min cause undesirable floc settlement within the basin.

Sedimentation -Water exiting the flocculation basin enters the sedimentation basin,
also called a clarifier or settling basin. It is a large tank with slow flow, allowing floc to
settle to the bottom. The sedimentation basin is best located close to the flocculation
basin so the transit between does not permit settlement or floc break up. Sedimentation
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As particles settle to the bottom of the basin a layer of sludge is formed Cntheg .g
tank. This layer of sludge must be removed and treated. The am““f'ft of Sludge b;!
generated is significant, often 3%-5% of the total volume of water that s treatey i,
of treating and disposing of the sludge can bea srgrfrﬁcant partTof the OPerating %f
water treatment plant. The tank may be equipped with mechanical cleaning %;a
continually clean the bottom of the tank or the tank can be taken out of sepyies Whens
bottom needs to be cleaned. An increasingly popular method of floc removal i by ¢y,
air flotation. A proportion of clarified water, typical 5-10% of throughput is recygeq E:.:;
is dissolved in it under pressure. This is injected into the bottom of the clarifier tar s,
tiny air bubbles are formed thatin tum attach themselves to ﬂ'IEﬂGCpa[ﬁtﬁeaarﬂfﬁah;
to the surface. A sludge blanket is formed which is periodically removed using megheri,
serapers. This method is very efficient at floc removal and reduces loading on 3=
however it is unsuitable for water sources with a highrconcentration of sediment.

Filtration - After separating most floc, the water is filtered as the final step to remne
remaining suspended particles and unsettied floc. The most common type of fifers:
rapid sand filter. Water moves vertically through sand which often has a layer of adiva=
carbon or anthracite coal above the sand. The top layer removes organic compors
including taste and odour. The space between sand particles is larger than the smeks
suspended particles, so simple filtration is not enough. Most particles pass e
surface layers but are trapped in pore spaces or adhere to sand particles. efe®
filtration extends into the depth of the filter, This property of the filter is key to its oper™
if the top layer of sand blocked all particles the filter would quickly clog. -

Tocleanthe filter, wateris passed quickly upward through the filter, opposite e ““ri
direction (called backflushing or backwashing) to remove embedded particés: Wﬁ
this, compressed air may be blown up through the bottom of the fiter to breek

cm.*npacted filter media to aid the backwashing process, this is known as & s
This contaminated water can be disposed of, along with the sludge from the sediret”
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basin, or it can be recycled by mixing with the raw water entering the plant.

Some water treatment plants employ pressure filters. These work on the same principle
as rapid gravity filters differing in that the filter medium is enclosed in a steel vessel and
the water is forced through it under pressure.

Slow sand filtration may be used where there is sufficient land and space. These rely

on biological treatment processes for their action rather than physical filtration. Slow

sand filters are carefully constructed using graded layers of sand with the coarsest at
the base and the finest at the top. Drains at the base convey treated water away for
disinfection. Filtration depends on the development of a thin biological layer on the
surface of the filter. An effective slow sand filter may remain in service for many weeks
or even months if the pre-treatment is well designed and produces an excellent quality
of water which physical methods of treatment rarely achieve.

Ultra-filtration membranes are a relatively new development which usas polymer film
with chemically formed microscopic pores which can be used in place of granular media
to filter water effectively without coagulants. The type of membrane media determines
how much pressure is needed to drive the water through and what sizes of micro-
organisms can be filtered out.

Tertiary treatment

Disinfection is normally the last step in purifying drinking water. Wateris disinfected to destroy
any pathogens which passed through the filters. Possible pathogens include viruses, bacteria,

including Escherichia coli, Campylobacter and Shigella, and protozoans, including G lamblia
and other Cryptosporidia. In most developed countries, public water supplies are required to

_maintain a residual disinfecting agent throughout the distribution system, in which water may
* remain for days before reaching the consumer. Fnllnwmg the introduction of any chemical

dlslnfectlng agent, the water is usually held in temporary storage - often called a contact
tank or clear well to allow the disinfecting action to mmpl&t&

1.

Chlorine- The most common disinfection method is some form of chlorine or its
compounds such as chloramine or chlorine dioxide. Chlorine is a strong oxidant that
kills many micro-organisms, Betause chlorine is a toxic gas, there is a danger of a
release associated with its use. This problem is avoided by the use of sodium
hypochlorite, which is a relatively inexpensive solid that releases free. chlorine when
dissolved in water. Handling the solid, however, requires greater routine human contact
through opening bags and pouring than the use of gas cylinders which are more easily
automated. Both disinfectants are widely used despite their respective drawbacks. Amajor
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Ozone is a relatively unstatle molecule of oxygen which readily gives yp Qne gy,
oxygen providing a powerful oxidizing agent which is toxic to most water bome grns,. -
Itis a very strong, broad spectrum disinfectant that is widely used in Europe ki,
effective method to inactivate harmful protozoans that form cysts. It alsg Wory
against aimost all other pathogens. Ozone is made by passing oxygen through i
light or a “cold" electrical discharge. To use ozone as a disinfectant, it mustbe gz
on site and added to the water by bubble contact. Some of the advantages cfem
include the production of relatively fewer dangerous by-products (in comparis:
chiorination) and the lack of taste and odor produced by ozonation. Although feve
products are formed by ozonation, it has been dis-overed that the use of ozone produz
a small amount of the suspected carcinogen Bromate. Another one of the
disadvantages of ozone is that it leaves no disinfectant residual in the water 0=
has been used in drinking water plants since 1906 where the first industrial 020
plant was built in Nice, France. The U.S. Food and Drug Administration has 2

ozone as being safe; and itis applied as an anti-microbiological agent for the trea™
slorage, and processing of foods,
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itis sometimes necessary to add a residual disinfectant after they are used. This is often
done through the addition of chloramines, discussed above as a primary disinfectant.
WH used in this manner, chloramines provide an effective residual disinfectant with very
little of the negative aspects of chlorination.

Additional treatment options

Fluuridati “n -in many areas fluoride is added to water for the purpose of preventing tooth
ﬂf’f‘ﬂ?a!"- Ti."s processis referred to as water fluoridation. Fluoride is usually added afterthe .
disinfection process. In the United States, fluoridation is usually accomplished by the

ddition of dihydrogen hexafluorosilicate, which decomposes in water, yielding fluoride
ons.

Water conditioning: This is a method of reducing the effects of hard water. Hardness
salts are deposited in water systems subject to heating because the decomposition of
bicarbonate ions creates carbonate ions which crystallize out of the saturated solution
of calcium or magnesium carbonate. Water with high concentrations of hardness salts
can be treated with soda ash (sodium carbonate) which precipitates out the excess
salts, through the common ion effect, as calcium carbonate of very high purity. The
precipitated calcium carbonate is traditionally sold to the. manufacturers of toothpaste.
Several other methods of industrial and residential water treatment are claimed (without
general scientific acceptance) to include the use of magnetic or/and electrical fields
reducing the effects of hard water.

Plumbo-solvency reduction: In areas with naturally acidic waters of low conductivity
(i.e surface rainfall in upland mountains of igneous rocks), the water is capable of
dissolving lead from any lead pipes that it is carried in. The addition of small quantities
of phosphate ion and increasing the pH slightly both assist in greatly reducing plumbo-
solvency by creating insoluble lead salts on the inner surfaces of the pipes.

Radium Removal: Some groundwater sources contain radium, a radioactive chemical
element, including many groundwater sources north of the lllinois River in Hlinois Radium
can be removed by ion exchange, or by water conditioning. The back flush or sludge
that is produced is, however, a low-level radioactive waste.

Fluoride Removal: Although fluoride is added to water in many areas, some afea’s of
the world have excessive levels of natural fluoride in the source waler. Excessive levels
can be toxic. One method of reducing fluoride levels is through treatment with activated

alumina.
Other water purification techniques

Other popular methods for purifying water, especially for local private supplies are listed .
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carried with the steam. However, 99.9% pure water can be obtained by gigis,
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Reverse osmosis: Mechanical pressure is applied to an impure solution to foep,
water through a semi-permeable membrane. Reverse osmosis is theoretically hen
thorough method of large scale water purification available, although perfects
permeable membranes are difficult to create. Unless membranes are well-mai
algae and other life forms €an colonize the membranes,
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purity deionized water results. The waler is usually passed through a reverse osmosis unit
first to remove non-ionjc organic contaminants. :

itis not possible to tell whether water is safe to drink just by looking at _it-|5|ﬂ"P|E P'?C’Ed“'%
such as boiling or the use of a household charcoal filter are not sufficient for treating water
from an unknown source. Even natural spring water—considered safe for all practical

purposes—must now be tested before determining what kind of treatment is needed.

2.2.5Water management and resqurces

Water management is a key link between balancing current and future water needs.
With the ever-increasing pressure on human population, there has been severe stress on
water resources. Therefore, the less water we withdraw, the les we upset the natural balance.
The objective to water management is to make concrete efforts on the conservation and

E | = ;
utilization of water on sustainable basis with a focus on

1. Development of clear vision and strategy for water conservation and its sustainable
utilization at every level; gl '

2. Promotion of suitable, cost effective and sustainable measures for conservation
and utilization of water.

3. Minimization of water contamination.
4.  Recycling of water

Sources of drinking water

1. Deep_groundwater: The water émerging from some deep ground waters may have
fallen as rain many decades or even hundreds of years ago. Soil and rock layers naturally
filter the groundwater to-a high degree of clarity before it is pumped to the treatment
plant. Such water may emerge as springs, artesian springs, or may be extracted from
boreholes or wells. Deep grnuﬁgiwater is genei'ally of very high bacteriological quality
(Le., alow concentration of pathogenic bacteria such as Campylobacter or the pathogenic
protozoa Cryptosporidium and Giardia) but may be rich in dissolved solids, espacially
carbonates and sulphates of calcium and magnesium. Depending on the strata through
which the water has flowed, othef ions may also be present including chioride, and bi-
carbonate. There may be a requirement to reduce the iron or manganese content of
this water to make it pleasant for drin king, cooking, and laundry use, Disinfection is also

required. Where groundwater recharge is practiced, it is equivalent to lowland surface
waters for treatment purposes. .
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Rainwater harvesting or fog collection which collect wate_r frnrn the a@%pm%
used especially in areas with significant dry seasons alnd In areas which Ew‘*h
even when there is little rain. Rain Water Harvesting is a way to capture the 2y
when it rains, store that water above ground or charge the underground ang Uik
This happens naturally in open rural areas. But in congested, over-paved ety
cities, we need to create methods to capture the rain water. It is a technique fis,

been used since antiquity. 7
2.2.6 Solid waste disposal and management

Since the beginning, humankind has been generating waste, be it the bones ands
parts of animals they slaughter for their food or the wood they cut to make their rts.\'!%fi
progress of civilization, the waste generated became of a more complex nature. At
ﬂ?e 18th century the industrial revolution saw the rise of the world of consumers. Not onlyd
air get more and more poliuted but the earth itself became more polluted with the gener#®”
non-biodegradable solid waste, The increase in population and urbanization was 8504
responsible for the increase in solid waste, Ga rbage or waste is classified in to folf

air by cooling the air and thus candei.ib;:rf’i‘i
Q

*  Organic wasts: kitchen waste, vegetables, flowers, leaves. fruits. ng

*  Toxicwaste: old medicines paj . _
- . »Paints, che tiar and
containers, batteries, shoe nolish micals, bulbs, spray cans, fertilizé

Recyclable: Paper, glass metale mimos



Solid waste can be classified into different types depending on their source:

»  Household waste is generally classified as municipal waste
*  Industrial waste as hazardous waste

+  Biomedical waste or hospital waste as infectious waste.

1. Municlpal solid waste: Municipal solid waste consists of household waste, construction
and demolition debris, sanitation residue, and waste from streets, This garbage is generated
mainly from residential and commercial complexes. With rising urbanization and change in
lifestyle and food habits, the amount of municipal solid waste has been increasing rapidly
and its composition changing. In 1947 cities and towns in India generated an estimated &
million tonnes of solid waste, in 1997 it was about 48 million tonnes. More than 25% of the
municipal solid waste is not collected at all; 70% of the Indian cities lack adequate capacity to
transport it and there are no sanitary landfills to dispose of the waste. The existing landfills

are neither well equipped nor well managed and are not lined properly to protect against
contamination of soil and groundwater.

Over the last few years, the consumer market has grown rapidly leading to products
being packed in cans, aluminium foils, plastics, and other such nonbiodegradable items that
cause incalculable harm to the environment. In India, some municipal areas have banned
the use of plastics and they seem to have achieved success. For example, today one will not
see a single piece of plastic in the entire district of Ladakh where the local authorities imposed
a ban on plastics in 1998. Other states should follow the example of this region and ban the
use of items that cause harm to the environment. One positive note is that in many large
cities, shops have begun packing items in reusable or biodegradable bags. Certain
biodegradable items can also be composted and reused. In fact proper handling of the
biodegradable waste will considerably lessen the burden of solid waste that each city has to

tackle. There are different categories of waste generated, each take their own time to
degenerate (Table 4).

2. Hazardous waste: Industrial and hospital waste is considered hazardous as they may
contain toxic substances. Certain types of household waste are also hazardous. Hazardous
wastes could be highly toxic to humans, animals, and plants; are comrosive, highly inflammable,
or explosive; and react when exposed to certain things e.g. gases'.. India generates around 7
million tonnes of hazardous wastes every year, most of which is concentrated in four states:
Andhra Pradesh, Bihar, Uttar Pradesh, and Tamil Nadu. Household-waste that can be
categorized as hazardous waste includes old batteries, shoe polish, paint tins, old medicines,
and medicine bottles. Hospital waste contaminated by chemicals used in hospitals is
considered hazardous. These chemicals include formaldehyde and phenols, which are used as
disinfectants, and mercury, which is used in thermometers or equipment that measure blood
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3. Hospital waste: Hospital waste is generated during the diagnosis treatm

of human beings or animals or in research activities in these ﬁeids'u;i th o ong,
of biologicals. [t may include wastes like sharps, soiled waste, dis R
cul_tures. discarded medicines, chemical wastes, etc, Thes:e arp:isnafr:ﬁ;: e
Zmnf:: ;ﬁﬁltﬁ::ﬁges' body fluids, ‘human excreta, efc. This waste i: h:g:;::;:f:;m
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In19 ' i
s mnmi;';& equivalent of over $16 billion was spent on pesticides worldwide. Over half of
i D:hzf:s‘ﬂt on hr:'.:rbini‘des. and the U.S. contributed to nearly half the world’s
e Y icid aa-.pn marily on corn and soybeans. Herbicides were the major type of
it s a Gﬁur’{tnas except for some Central American and Asian countries where
s s ﬁ:; ::Dmlnan;ly applied. The U.S. spent one-third of all pesticide dollars, using
as much pesticide
e rp—— p as any other country. Japan and France ranked second
2.2.8 Biological control of pest

I?lulogical control is, generally, man's use of a specially chosen living organism to control
a particular pest. This chosen organism might be a predator, parasite, or disease which will
attack the harmful insect. It is a form of manipulating nature to increase a desired effect. A
complete Biological Control program may range from choosing a pesticide which will be least
harmful to beneficial insects, to raising and releasing one insect to have it atlack another,
almost like a “living insecticide”.

2.2.8.3 The Three Main App roaches to Biological Control

Biological control uses naturally occurring predators, parasites and diseases to control
pests. There are three main ways to use these natural enemies against unwanted insect

pest populations.

Classical Biological Control (importation) involves traveling to the country or area
from which a newly introduced pest originated and returning with some of the natural enemies
that attacked it and kept it from being a pest there. New pests are constantly ariving
accidentally or intentionally. Sometimes they survive. When they come, their enemies are
left behind. If they become a pest, introducing some of their natural enemies can be an

important way fo reduce the amount of harm they can do. _

Augmentation is a method of increasing the population of a natural enemy which
attacks a pest. This can be done by mass producing a pest in a laboratory and releasing it
into the field at the proper time. Another method of augmentation is breeding a better natt_m__ai_
enemy which can attack or find its prey more effectively. Mass rearings can be released at
special times when the pest is most susceptible and natural enemies are not yet present, or
they can be released in such large numbers that few pests go untouched by their enemies.
The augmentation method relies upon continual human management and does not provide

a permanent solution unlike the importation or conservation approaches may.

Conservation of natural enemies is an important partin any biological control effort. This
involves identifying any factors that limit the effectiveness of a particular natural enemy and
 ~hanaing them to help the beneficial species. Conservation of natural enemies involves either
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Parasitoids deposit an egg within another insect's body, from which a farya yy,, 2
which will devour the host's innards. For example, a diverse range of wasps (Chalg
parasitize eggsfarvae ﬂfngE.rlﬂ:ﬂ'. wh ltﬁﬂy, cabbage ﬂﬂtﬁl’pi“ﬂ rs, scalein E-E'Gtazgnd stra (I
tortrix moth) lay their eggs on or in the body of an insect host, which is then used as afg, a¢
developing wasps. Parasitic wasps take much longer than predators to consume theirigp,
for if the larvae were to eat too fast they would run out of food before they became zay ™
Such parasites are very useful in the organic garden, for they are very efficient huiy
always atwork searching for pest invaders. As adults theyrequire high energy fuelas e Y
from place to place, and feed upon nectar, pollen and sap, therefore planting plenty of floseiy 2-
plants, particularly buckwheat, umbellifers and composites will encourage their presen:
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potential as a means of combating silver leaf disease.

2.2.8.1 Some Advantages of Biological Pest Control

Biological control methods can be used as part of an overall integrated pest management

(IPM) program to reduce the legal, environmental, and public safety hazards of chemicals. In

addition, it may be a more economical alternative to some insecticides. Some biological
control measures can actually prevent economic damage 1o agricultural crops. Unlike most
insecticides, biological controls are often very specific for a particular pest. Other helpful
insects, animals, or people can go completely unaffected or disturbed bi_.r their use. There is

less danger of impact on the environment and water, quality.
advantages of Biological Pest Control

Biological control takes more intensive management and planning. It can take more.
record keeping, more patience, and sometimes more education or training.
control requires a greater understanding of the biology of both
any natural enemies are very susceptible to pesticides, and
great care. In some cases, biological control

gical control are not as
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rates are “'E_DSE related to movements of populations into country (emmigration) out of a
country (émigration) or may be inside a country from one place to ancther (intemal migration).
Knowledge of all these are important to conclude on the population growth pattemn.

When new individuals are bom to add to the number of a particular species, it is then
called natafity. In human population it is equivalent to birth rate and is usually expressed as
number of births per year per thousand persons in the population. It is quite distinct from
population growth rate as it may be zero or positive but never negative. The maximum number
of individuals that can be theoretically produced per individual under ideal environmental
conditions is called:potential or physiological natality. It is constant for a given population.
The natality may be expressed as specific natality that refers to population increase under
specific conditions. The natality rate of the population is expressed by B =Nnit.

Where B = Birth or natality rate, Nn = Number of new bomns and t = time. The specific
natality over a period of time is b=Nn /NAt Where b is the natality rate per unit time per
individual in the population, At= Change in time or number of individuals.

Mortality dendtes to the death of individuals over a period of time. In a population
people may die dueito various reasons such as malnutrition, disease old age. Mortality can

be expressedas d=D/t Where d = mortality or death rate, D = Total number of deaths and
t = time. '

Migration is thé movement of people to new abodes within the limits of the own country
or across the border to another counts. International migration can affect the growth of
population within a country, when population growth is calculated, the net immigration (which
is negative if emigration is greater than immigration) is-added to the population increased by
births. .

3.2 Population growth curves

A population has biological attributes unique to the group. Each individual has a life
history which includes its birth, growth, differentiation and maintenance as an organism. The
group attributes are natality, mortality, age ratio and genetic fitness. There are two basic
patterns of population growth represented by 'J’ and 'S’ shaped growth curves.

3.2.1J-shaped growth curve: This type of growth curve is seen among lower organisms
like bacteria, fungi etc. As already discussed population growth can be determined by
looking at the factors that tend to increase the number of individuals in that population, like
birth and immigration and those factors that send to decrease the number like death and
emigration.

For example, if a selected bacterium and all its descendants are allowed to grdw and
reproduce uninterruptedly, then the bacterial colony in a month would be larger than the
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This type of e
Xponential growth occurs only under conditions of unlimited resources.

Except under laboratory set u
for growth. p, no population can be expected to find resources unlimited

When resource
e Uﬁspﬁnz ﬂﬂiﬂt:‘lzii:nntted and the environmental conditions are ideal, a species
e i, 856 o, B da'.-:’emum rate. This Is called the biotic potential. Bacterial
e cF; ﬂdil.:tca large number of offspring within a short time under
i K68 470,000 ﬂ;ﬂitlnna. For example, it has been observed that a cholera
kel i SRS ts' 1000,000,000,000,000 new cholera bacilli within 24 hours whereas
phants, tigers and humans very less number of individual over a long period

of time. Hence, the cholera bacillus h iofi
: ! as grealer biot +
biotic potential. g ic potential but larger animals have low

e axppnential growth of human population that is being witnessed in certain countries
including India, does not mean that the resources are unlimited. But due to remarkable
advances made in medicine and technology the death rate has been reduced appreciably
and there has been steady increase in the quality of life. All these have contributed to the
population explosion.

3. 2.2S-shaped growth curve: When the resources are limited and finite particularly the
food and space, a habitat can not support a population beyond certain size. If the population
grows beyond that limit, resource limitation shows its adverse effects on the population by
increasing the death rates and decreasing birth rates. This will lead to decline of the pop ulatiorr
density down to the limit set by available resources in the habitat. The maximum number of
individuals of a population called the carrying capacity (K). When carrying capacity is achieved,
N = K_ the r value will be Zero. In other words: the birth rate equals the death rates and the
population is assumed to maintain a steady state equilibrium.

Population size is believed to level off at the carrying capacity of the individual. This
shows that a particular environment can support a population of limited size. As population
increases in size, there will be intense competitions for available space, food, energy etc.

which in turn, will affect the population growth.

Let us assume @ population with r value of 0.4 is expanding in a habitat with carrying
capacity of 100. Here, the space, a vital resource for the population is 100 m* The initial
population of 20 individuats has 5 m? individual space. After one year, the population size

ilable space is 3.57 m? findividual. This resource gets

increases to 28 and now, the aval
progressively diminished with time, right from the beginning, affecting both birth rates and

death rates. The effect can be shown a3 (K-N)/K.

hows the pattern of population growth under the conditions when

The above equation 8 e
and death rates become density dependent. This

resources are limited and when birth rates
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3.3 Human population growth In developing and daveloped countries

Man appeared in the present form, i.e. Homo sapiens nearly 50,000 years ago some
where in Africa. For a very long time, the total human population remained small. Atthe
year, 1850, ithad reached 1 billion mark and since then, grew very rapidly. By 1925, i.e.in 75
years it became 2 billion, then, in next 35, 15 and 10 years 1 billion each was added to the

total population. The population of the world is now more than 6 billion. This shows that the
human population is gradually slabilizing.

The population growth rates vary from nation to nation. Certain countries show very
high population growth rates above 3 percent which means that the total population of that

country will double in 23 years. On the other hand, some are not growing at all and a few
even have declining populations.

If we will make a comparison of human population growth trends between developing
and developed countries, certain disconcerting trends will come to the picture. Nearly 75
percent of the world's population is distributed in developing countries like Asia, Africa and
Latin America, where the growth rate is 2.5 per cent. But the rest 25 per cent of the population
who dwell in the developed countries have growth rate of only 1 per cent. There differences
are important in terms of population added per year. Every year approximately more than 85
million people one being added to every year to the world population out of which nearly 54
million belong to developing countries and.only 11 million in the developed countries.

The human population growth of the developed nations of Europe and America together
with certain other affluent countries has a very slow growth over a very long period of time.
This means that the birth rate and death rate during the time is roughly one. In those countries,
again, as the death rates decreased due to better sanitation and health care in the late 17®
and 18™ century, the birth rates stérted_tn decline resulting in decrease of population. This
type of decrease, first the death rates, resulting in birth rates, so that birth and death rates
become roughly equal, results in very low or-zero growth rates and is called demographic
transition.

- Onthe contrary in the developing and less developed countries that were colonies of
European countries did not utilize benefits of the development. During the post second
world era better sanitation and health care facilities although helped the most of the developing
countries to reduce sharply the death rate, their birth rate did not decrease sufficiently. Thus,
the population growth rate increased to above 2%, in some cases 3%, with doubling time of
24-35 years.

It has been also observed that the demographic transition in the developed muntﬁes .
proceeded simultaneously with other:developments such as improved nutrition, heaith;
education, communication, fransport, higher income and industrialization. It raised the socio-
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Births per 1000 population (bpk), 1880 i A
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133 30.2 \W\
World 2
More Developed Countries (MDC) 34 15.1 ty
Less Developed Countries (LDC) i L S |
Population age distribution (WHO Data) _\
N |Pop 1990 | Pop 2000 | 1990 Pop | 2000 Pop maﬁ'ra?.;“iﬁ\
Age 60+ | Age 60+ |% age g+ %im:
World 187 (5900322 | 5,988,845 528224 | 507,221 | 8o% | "
: I
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LDC 142 |4,724,414 | 4,808,420 320,380 | 368,040 | 67% | 77 |

Data sourca: hitp:/fwww.who intiwhr/2001/fannexfen) -
Data sourca: U.S. Census Bureau, Intemational Data Base

3.4 Agestructure: Populations are not only characterized by their size and gruﬁth ratiy
but by their age structure and sex compaosition, by their birth, death and fertility by t«
distribution within the country and migration within and across the boundaries.

At each interval of time, new members are added to the population and preis
members die completing their life cycles. Natural populations are a complex of individu2

representing all age groups. Itis, therefore, necessary to consider age distribution of popis®
while analyzing its composition. '

The population may be divided into three age groups considering their repfﬂd?d'l
potential: Pre-reproductive, reproductive and post-reproductive. The first group “”nﬁ
children and those in pre-pubertal phase and the last group includes the lﬂmm‘s-.ﬂ
reproductive capacity of a population depends on the size of the first group. uiuaoﬂﬁ
growing population, has a large number of young individuals. A stationary population ®
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amore even distribution of age groups and a declining population will have a largor population
of old population who are in their post-reproductive slages,

TT?E prrupartin:.mn of the young (between the age group of 0-14 yoars) to the rest of the
P uia_ﬂnn |s. also important. In the developing countries where many childron are born and
their proportion may be nearly 45 per cent of the total population of some countries. Such
populations are termed as young populations. Besides, their high age dependency ratio,
these populations must cope with excessive demands for health care, education and nutritious
food, when they grow up, there will be severe competition for the jobs. The developed
countries, on the other hand, have more number of people in the age group above 65 years.
They also need more attention for healthcare but their job requirement is nothing.

The reproductive age group, i.e. 15-44 for the females is an important factor in the
population growth. The habit of this age group influences greatly the population density of
that particular country.

3.5 Population growth in India

India is the second most populous country in the world, next to China. One In every 8
persons on this planet lives in India. It occupies 2.4 per cent of the land mass of the entire
world but 16 per cent of the world population live here. India is a land of physical, ecological,
social, cultural and linguistic diversity. There are more than 18 major 'Iangt'lagas and 1852
dialects providing a varied spectrum of cultural and socic-economic diversity.

India’s population density 319 persons per square km against 477 in Netherlands, 338
in Belgium and 335 in Japan. Within India, the disparities in population density are worth
mentioning. An overwhelming part of the India's land mass has a pnpuia'tiun density of less
than 250 persons per sq. km. These regions are: Jammu and Kashmir, Uttaranchal, Rajasthan,
Madhya Pradesh, Andhra Pradesh, Parts of Karnataka, Gujurat the North-eastern states
and in land of Orissa. Most parts of Pubjab, Western Maharastra, Coastal Orissa, Assam,
Tamil Nadu and Eastern Gujurat have a population density ranging between 250 to 1000
persons per sq. km. The parts of the Indo-Gangetic plain have a density of over 1000 per sq.
km. These data suggest that a population density of 250-500 persons per sq. km. Within
which average figures for the country lies.

Growing population is a great challenge to India. As perthe 2001 census, the population
f India is more than 102 crores. It is growing at the rate of 2.11 per cent every year. Every
‘ear more than 17 million more heads are added to the Indian population. In every minute,
nore than 52 births occur here which shows that only in 8 months, it can reach to the population
fAustralia. At that rate a population of Singapore is added in 5 weeks and a Chandigarh is
dded every day. India’s population officially crossed the mark of one billion at 12.56 pm
ST) on May 11, 2000. Thename of the baby was Aastha born at Safdarjung Hospital, New
elhi. The following table shows that the population growth pattern in India is exponential.
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Table - 6 : Population of India (1901-2001)

Census Year Total population (Crores) aprox. | Annual exponential QME
901 24

:;1 25 1 0.56
1921 ' 25 . (-) 0.03
1931 28 1.04
1941 32 1.33
1951 36 1.25
1981 44 1.96
1971 55 220
1981 58 2.25
1991 85 2.5
2001 102 » 2.5
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Nations recommendations, all the places with more than 20,000 people living close together
may be called as urban. However, the countries compile their statistics on the basis of many
different 5tandards.. For example, in United States, an urban centre is a place where more
than 2500 !JEUF“E live. In India, urban areas include — (a) All areas which have minimum
population is more thsfn 5000 (b) All such places where atleast 75% male working population
is engaged in occupations other than agriculture. (c)All places which have population density

ufmareiihan 1000 persons per square km. (d) Al municipalities, Corporations, Cantonments
and notified town areas.

Urhar.ﬂsati*c.m concept came into being in the post-industrial revolution era. Large number
of people lived in particular area for a specific industrial work. Hence, the combination of

technological and demographic developments leads to a momentous increase in the process
of urbanization.

Today, certain cities support populations equal to what the total earth supported few
hundred years back. For example, at the time of Christ, the world's population was about
250 million. Today, most of the cities have populations mare than that. By 1650 AD, this
population doubled to 500 million and it reached the billion mark by 1850. Populations of 2
billion and 4 billion were recorded in 1930 and 1975 respectively. By 2010AD, the population
on this earth is expected to double again and reach 8 billion. Urban centers have attracted a
major portion of this population. In 1800 AD, only 2.4% of the world's population resided in
places of 20,000 or more and only 1.7% in places of 1,00,000 or more. By 1960, 27.1% of
world's population were living in places of 20,000 or more and 19.9% of people in places of"
1akh ormore. By 2000 AD, about 42% of the earths population were living in urban centers
having population of 20,000 more and 25% in urban centers with population more than 1
lakh or more.

Growth in urban populatiori is generally due to (a) Natural increase in the urban population
(b) migration of people to the urban centers (c) Administrative enlargement of the urban local
governments.

The rise in the number of urban centers has resulted in environmental degradation in a
number of ways. These may be (1) Encroachment of agricultural and productive land mass
for housing industries, roads and dams (2) depletion of the water resources due to increased
demand on water (3) Pollution from industrial and other urban activity (4) emergence of
slums, which have adverse effects on the adjacent areas. These points are elaborated in the
following;

1. Encroachments: As towns and urban centres grow there were invasion of productive
crop lands and rich forest. Hence, the land with all its biological resources get converted into
dwelling places and are perennially lost. India had more than 42% of its total land mass as
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Loss of or depletion of water resources has deep impact on the flora and fauna of that

particular urban centre and the adjoining areas. Many. valuable plants and the animals
Subsisting on it are vanishing because of it

3) Building materials - Construction of houses and other structures need huge of amgunt
of building materials. These are either produced at that place or transported from some
other place. These cause enormous amount of pollution since in the process of production
and transportation a lot of hazardous pollutants are emitted. Again, for construction of those

structures which produce, building material, good amount of space is needed. Many fertile
land mass is getting lost because of this, e
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Air Pollution: Industries, vehicular traffic are the two major causes of air poliution in

owns and cities of the world. It results from the emissions of sulf ur dioxide oxides of nitrogen,

hydrogen sulfide and suspended particles like fly ash etc. All these cause considerable
damage to the plants, animals and humans dwelling in that environment.

impact of urbanization on the social and famlly structure:

Urbanization is the result of socio-economic process. Hence, it has a special kind of
social system which has certain positive aspects and many negative sides also. Urban
areas may have very good facilities like health care, transport, communication etc. Butin the
same area, very poor people live in unhealthy, unhygienic, filthy conditions. There are lots of
sky scrapers in the urban areas with all modern amenities in it. Again, the poor live here in
slums. Some of the social impacts of urbanization are detailed below. |

1) Rich and poor divide :- As a large number people are reside in a specific O area,
demands for resource increase manifold. Demand becomes more for houses, electricity,
water, healthcare, education, recreation and entertainment. Everyone does not get all the
facility equally and hence, there occurs a divide between the privileged and unprivileged.
Privileged people get access to all the above facilities at their sweet will but the unprivileged
struggle to get the same. '

2) Living space and nuclear family ;' As urbanization increases and the population of
the urban centres grow the per capital available space decreases. Hence, the traditional
joint families break up and that leads to the nuclear families comprising the couple and their
children. Each individual struggles for his well being and independent living. The aged
parents and other dependents of the family are ignored which goes against the letter and
spirit of our societal system. ' '

3) Occupational mobility: When people live in urban centers, they are transferred from one
centre to another at specificintemals. Again, many people do notafiord to live at their work places
located at the urban centre because many economic and social reasons. They live in suhurban_
centers and move long distances every day foreach their work places. Also, a category people
move long distances for the sake of their business. Under these circumstances, the family life
changes and every body try to adjust to this new kind of developments.
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3.7 Population control methods
tural phenomenon of our socletal system. Byt

enced in our country after 1921 is very distur; puh“%
d to bring the population growth to its mp'ﬁnishm'e ey

being implemented to bring about POpulation mn;ir%

Population growth is a na
explosion that has been experi
programs are being implemente
i.e. 2%. The following measures are
India.
is first and foremost in managing population gr
tops the list of literate states as almost every one of the sta.te is literate, _HE"E. the b'im:’fih
and death rate are the lowest. According 1992-93 economic survey, the infant Mortajy :“ﬂ
in the state is 17 per thousand, birth rate 18.1 and death rate 6 compared to the i m:

average of 80, 29.3 and 9.8 respectively.

Therefore, the education will help the people who are in the reproductive age ¢r,,
limit the size of their family. Print media, educational institutions and voluntary orgap ats

can play a great role in achieving the Igrggt

1) Education :- This measurée

2) Age of the marriage :- Itis avery important factor in population antml. As perthe Indian
traditions, daughters are given marriage at an early stage before they are physically g
mentally nature of have a child. Hence the marriage age in India for a girl is fixed at 18 ag
for a boy at 21. Any matrimony before that age is an offence in the eyes of law. Sl many
states of the Indian union the prescribed nomm is flouted. But in certain sections of fe
society, marriageable age has been increased and population control has been achieved.

3) Family Planning :- This measure helps people limit their family size and

properly space the birth of the children. The progrém includes the knuwled'ge of birth control
measures information on sterilization. The common method of birth control are:

i) Sterilization of males and females as per their convenience and consent.
ii) Use of oral contraceptives.
ii) Use of intrauterine contraceptive devices for females.

pirth cont

iv) Use of prevention of fertilization devices by males like condoms. These
methods are detailed below : |

71



: :;‘ lj;g?';ia;rnﬁﬁ:\il E:nndﬂ““"- cervical caps, diaphragms and intrauterine devices
hichanused by mala:a'r:i“h control devices. Condoms are rubber or plastic sheaths
free of cost. Cervical calpa ::Bﬂ are most common and easily availability or even supplied
be the female counterparts fo rubber or plastic nipples. Diaphragms are cunaidar::ed to
that are placed in the utery r;:n ndoms. Intrauterine devices are small, plastic objects
coils, spirals, rings ef . They are made of variety of shapes which may be looks,

' ' ¢. Copper T'is placed in the ulerus to prevent fertilization.

2, Surgical mﬁiﬂiut‘ls - Sterilization and abortion are two syrgical methods for birth control.
{1_] Male Slﬂfl|l12&llﬁljl. The accepted method of sterilization of males is called Vasectomy.
It 3 done 5”"5!'03'[? Inthe male reproductive organs (2) Female sterilization. This invoives
tying and cutting Fallopian tubes. tis called fubectomy (3) Abortion: Itis now an accepted

method of limit the size the family. It is technically called Medical Termination of
Pregnancy (MTP).

3, Chemical methods :- Spermicides, birth control pills etc. constitute the chemical
- methods of birth control. Many agents can kill sperms, but those used must be mild, so
they can not harm the user or the organ. Common spermicides are lactic acid, citric
acid, boric acid, Potassium permanganate and Zinc sulfate. Most spermicides are
mixed with foams and jellies.

4. Natural methods :- It depends on the natural rhythms of the Woman's body, rather
than chemical, surgical and mechanical methods. Here; the females should have the
knowledge of her ovulation period and then she can abstain from sex. It is also known
that women do not conceive as long as lactation occurs and they practice breast feeding.

3.8 Communicable diseases: =

To an environmentalist, health means harmonious equilibrium between man and his
environment and disease is maladjustment of the human organism to the environment.
Disease may be defined as any variation from the normal, which may be sufficiently permanent
enough to cause physiological changes or morphological abnormalities resulting in premature
death of a part or entire individual.

There are mainly two forms of diseases. 1) Non-communicable, (2) Communicable.

1) Non-Communicable diseases :- Here no disease causing organism is involved and
the disease can not spread from one person to another merely by contact or any other
method. These are called non-transmissible non-infectious diseases; e.g., Diabetes,

Color blindness, Sun stroke.

2) Communicable diseases :- These are caused by biological agents. Whenever such
an organism reaches a new healthy person, ke suffers from the disease. The disease
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causing organism is called pathogen and itsgﬂg:;ﬁz;g:x_n; pew o i
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bacteria, protozoa
: . e pathogens. Viruses, » Moulgy
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mites etc. are established pathoge! Mk, '
diseases.

3.9 Transmission of Communicable diseases (Water born, air borne, fooqg bom,
Vector borne): f

Communicable diseases are transmitted from the source of infenﬁardreeewr

o to
susceptible host. The source of infection of the disease may be the human being, anim a

. : : i nt is transmitted to the host, 4
object or substance from which an mfec_ilnn age

Reservoir may be any person, animal, plant, soil or substal_'lr.:e Or a combinatig, of e
above in which the infection agent may live actively or inertly u.rtt!I it reaches the target hog
Sometimes, a part of the life cycle is completed in the reservoirs.

There are three types of reservoirs (a) Human, (b) Animal or plants (c) Nonliving thingg
A carrier is an infected person or animal that harbors specific communicable disease Causig
agents without showing clinical symptoms. '

The transmission of Communicable disease occur in a number of ways.. The routes o
transmission may be.

Routes of Transmission

Direct transmission Indirect tra;nsmtssinn
Direct contact Vehicle boms
Droplet infection g Water borne

: Vector bome,
Contact with soil Air borne
Bite of an animal | Fomite bome
Trarisplaoen_tra! Unclean hands and finge®s

Direct transmission :

1.  Directcontact:- This refers to transfer ﬁf in
new host without intervention of an intermediate agency. This occurs during PP
contacts like touching, kissing, sexual activities etc. Al sexually transmitted dise®**

(STD), Acquired Immunodeficiency syndrome (AIDS). skin and eye disiaas U
these categories, ' 3 :

fections agents from reservoirisource °



2. Dropletinfection :- Dropjets fro
coughing, spitting, singing or {
- Common cold, diphtheria,
method.

m saliva and nasal secretions come out du ring sneezing
_ afkipg. These droplets may cause disease in new hearts.
Whooping cough and tuberculosis are transmitted by this

3. Confactwith soil :- Disease o

gents presentin the soil can infect new hosts. Hookworm
larvae, tetanus, fun

gal diseases are examples.

4. Eim or an i:mimal - Bite of mad dogs causes the rabies disease. This is a viral
diseases being carried by the dogs, cats stc, :

5. Transplacentral Disease .-
when it is still in the place
this manner. '

Agents can be transmitted from the mother to the child
nta. Syphilis, AIDS, Hepatitis, herpes can be transmitted in

Communicable diseases :- This is the method of indirect transmission of the diseases.
The infections agent here is capable of surviving outside the primary host body. Traditional
5 F's are important in this method of transmission. They are flies, fingers, fomite, food and
fluid. Besides, communicable diseases are transmitted in vehicles Vectors etc. Some of the
agencies through which the communicable diseases are transmitted are given below:

Water borne -  Here, the disease is transmitted through the agency of water and food.
These diseases are most common and frequent in a country like India. The reason is water
is used by every one and the water is by it property is not stationary.

Poor sanitation and overcrowding favor the spread of water borne diseases. Outbreaks
are mostly initiated by faecal contamination of water and fgod. The disease can be controlled
by maintaining personal hygiene like washing hands before eating use of toilets, sanitary.
disposal of Sewage, drinking bpiled water and adequate chlorination of water.

Cholera is dangerous water bome diselase caused by the bacterium Vibrio chn!efae_
Due to the disease, there occurs sudden diarrhea like loose motion, vomiting, dehydmtim_-.,
muscular cramps and urine s_uppressinn.

Typhoid is another important water bome disease whose natural reservoir is the human

beings. It is caused due to the Staphylococcus typhi bacterium. The disease is due to-
improper faecal dis posal. Provision for safe drinking water and sanitary disposal of excretion

can help in managing the disease.

Beside many hazardous chemicals ara.h"ansmitled though water in soluble form. Those
may be minerals. metals, cyanides, pesticides, organic acids etc. which when taken along

with drinking water cause various types of ailments or food poisoning.

C e P |



o e S ;I“:E
2 :
""1::_

L

osis, influenza,
Alr borno diseases :- Diseases like chicken PoX. tubercul measles, pe,.
rooma 8as -

/ ; using pathogen can tra i
asthma are mainly transmitted in the air. The disease causINg vellong 4 mﬂ"lq

"ad .
; i tact of the heal ity
in the air current retaining its vigor. When it comes in con thy host, theg r%
caused. Now a days, the occurrence of heavy

amount of dust particles in the ajr duetg
help in the transmission of pathogenic ©

- ]
rganisms. Air poliution extent s particy| arly veml_%n
the industrial areas and in the towns where thereIs wddenl_inmease of vehicular Mﬁn Bhi,

ood bome diseases :- Diphtheria, tuberculosis, mternalidlseast:':s like typhoid, 4
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Vector borne diseases :- Veclors are defined as the living carriers which can transmi
disease to a new host. Flies, mosquitoes, fleas, cockroaches, sucking lice, bugs, f;
mites, mice rodents, chickens, bats may act as the vectors for various communicable disegse,

The vectors transmit the diseases by biting inoculation, regurgitation and contaningy,
Arthropod borne infections cause diseases like yellow fever (mosquito bome), Denge
(mosquito vector), Japanese encephalitis (mosquito-vector) malarial fever (mosquito ve
sand fly fever (sand fly vector). Japanese encephalitis virus affects several extra huma
hosts. Pigs are known to be the major vertebrate host for the disease. The pigs do net
exhibit any external symptoms but harbor the virus which 6an come to the mosquitoes durirg
their biting to the pigs and then get fransmitted to the human hosts.

The vectors may cause transmission of diseases mechanically or may serve as e
alternate host. When the disease causing pathogen is only carried through the vectorsa
no event of their life cycle is completed in the vector it is then called mechanical transmisson
Many viral diseases are transmitted mechanically. However, in certain vector a definite et
ofthe pathogens life cycle is completed. After that stage only, the pathogens canbe effectt®
in causing disease to the human being. Example — Malaria fever disease. |



T UNIT - v

ENVIRONMENT AND SOCIETY

Earth and every |ji : :
continuously interac:tr: af:;n:g nrg_ﬂm?m has specific surrounding or medium with which it
environment Natural envlmn Which ]i Is completed adapted. This surrounding is the natur.al_
water, desert or rnn:;dur\tsmngﬁn;{Ent FIe to our mind the scenario of landscape such as soll,
such as differences in mu[;turiljist %8N be further described in terms of physical influences:

» tem : ; :
The environment is the sum total Perature, texture of the soil and biological influences.

of livin ivi :
sumounding the organism, 9 and nonliving components, influences and events

organi
i ur:;arg:vi::r::t "":‘ along wi 9 with other organisms as a necessary
S mong .” living organisms human beings alone have the capacity
t::.a change their En’ﬂmnmgnt. He livesin q Physical environment, to which he learns to adapt
himseif. Tt.u?.* Cultural environment influences the man and determines his actions to a great
extent. Political, economic ang religious institutions which are a part of culture, put constraints
nd the way in which they are exploited.

All over the world, the human bein

ng without interactin

s SR A gs have grouped themselves together to carryout
their activities collectively. These groups of people have a definite organization. Theiractivities

are cented around a set of common goals and they share common beliefs attitudes and
mode of action. Such g(uu;':rs are called societies. Every society has its own cultural
environment and individuals in a society are guided by cultures they live in. Thus, society
and culture from the social environment of the man. In this unit, the effects of various
institutions and activities of society upon the environment has been described.

4.1 Environmental economics :

A human being, from his birth till death, completely depends on the materials and energy
drawn from the environment. It may be made available to him from the earths crust and its
surface, atmosphere and water, when the materials extracted from the environment are not
in desired usable forms, they are subjected to a processing which may be called as the
technology. By application of energy and use of technology they are converted to useful
Products and services. It is really the case in every activity we perform, be it industry,
agriculture, transport service or domestic uses. Hence, economic activities are carried out
from exploitation of environment. Application of technology does not utilize the elntire material
inputs into the finished goods. Some amount of undesirable products or wastes is by products
in the process. The proportion of desired product and the unwanted waste depends upon

the quality of the materials.
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Excessive waste generated is not a good indicator. It represents economic log g
therefore, associated with it is a hidden cost. 'Hence, environment economics ajms i
understand the extent of damage or likely to be caused to environment due to improper 2
unplanned exploitation of the environment.

5.2 Environmental ethics :

Some of the traditional superstitions still survive in the remote areas of our county
which still covered with dense forests,

One such tradition is the worship of the spirits residing in the sal trees and the resultzi
ban on cutting of the tree until it reaches certain stage of life.

wanton destruction of flora and f
vegetation for slash and by pl
bare minimum. However, these
tribals who collected ivory, wax,
forest producis.

auna of the region. It was also ensured that destruction

antation as wel| as Killing of animals by hunting was kepi®
Practices did not come in the way of the livelihood of *
timber, hide, horn, honey, firewood and many other

To give religions sanctity, fap
, 1able of
Banadevis. Itwas, during the ( S Were created aboyt the goddesses of the fores®
Apa

me, be ,
protectthe forests. Apart from Enmum"EVEd that the Gog desses will be angry if kings ¢&"

Itis sacred to respect any jife g 9in9 vegetarian foog habits, many religions me’uﬁ&d
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Seeing the prese
S bodies:: 'Ii_’i:}r ;ﬁ:l;: t;f the belief in holy rivers which encourages the people to
helped the poliution of rivers fl:::r E‘Entzr'dw Possible to visy alize that these beliefs at sometime
nowhere in the vedic literature, it ha;: S together. In this respect it is important to note that
thrown to the rivers. On g - °8N slated that dead bodies be burnt or should be

LE 2 1
o~ [
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any solid waste to be thrown nto Ih:r:i?,.-; 1:3'5 stated in fow places, that one should not allow

Holy baths in the riyerg _
cremation required crematin:e :E PARs of many ancient traditions. The ritual holy bath after
vedic traditions of India 9 Ounds ahuulld be close to the river Banks. Gradually, original
Istorted beyond repair. Hence, the ethics that

: Is and maintaining th ity of re
hed which i _ g the sanctity of the rivers we
Fuf&ﬂﬂ _resu!ted N accumulation of Unwanted materials and obnoxious b products
in hazardous proportions. Yy
In order to sustain economic d

hunting. With development of farming and animal husbandry, the

man began to GDnh?:{l the environment: He exploited the natural resources of earth to keep

face with his increasing needs. Thus, there was rapid dedline in the quality and quantity of
the natural resources and increase of concem for their management and conservation,
Conservation is a broad concept which involves not only scientific but ethical, moral, economic
and political aspects as well, A generalized definition of conservation is maximization over
time of the net social benefits in goods and services from the resources. Conservation may
be the achievement of the highest sustainable quality of living for mankind by rational utilization
of the environment protection of nature to enrich life of the man and the control or elimination
of environmental pollution in its many manifestations. Conservation ethics advocates the
Practice that will perpetuate the resources of earth on which the man depends or in whose
continued existence he takes interest.

4.3 Sustainable Earth Society:

The resources available to us from the planet earth are limited. Hence its capacity to
Support different forms of life is also limited. Population explosion, ozone layer depletion,
global warming, generation of various types of wastes etc. are again pnsmg more problems
for our sustenance. All these problems have reached dangerous proportions because qf
Our greed to extract more and more from nu;.enuirfmment But .time has mm? to ha\-‘e.a
good understanding of the problem so that exploitation of the enwr.onn.':e?: Shtzu 1 beHunqg;_
manageable limits. The life is possible on this planet due to certain vital features. Hencs,.
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icate balance betweep, |
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ent ha
n Eﬂ\"ifﬂnmﬂnt and DEvEI,me i dﬂﬁn&d Sus in
World commission o which the exploitation of resources, ¢ dire 3,

development as a process of change in d instituti
i e ¢ Aotiet of technological developments an \onal changy are
vestments, the orientation otential to meet human needs ang _—

P
harmony and enhance both current and future p ; i ra
This W:CED! provides a frame work for integration of !Elnwimr;m; r::l z:g?::a T ;\d dey ent
stratepies having implicating at the intematinr;nai. Hﬂtf“";:nznt T i E::EI. o
of sustainable development is that technological advan anger “Eh;,»*

Systems that support life on earth.
The sustainable earth society should stress on (1) Conservation or reduction of X Cpas

resource use (2) recycling and reuse of materials (3) more use of renewable reS0urge, ke
solar energy rather than non-renewable resources such as petroleum and coal,

4.4 Environmental degradation and Women: _
Women from the half of the population of the world. The concept of sustainap, -

society can be made possible only when we can make our womenfolk conscioyg of e

challenges due to environmental degradation. Primarily, Women in our ryra) areas g

Cconcemed with cooking and preparing food for the entire family. In most of oyr y;

there is no access for modem methods of cooking. Hence, the womenfolk depend ety
on the plants for firewood and presently, it is the major cause of destruction of the foregs
Hence, Women should be apprised of the sustainable use of ﬁrewnqd-_and the young ang

growing plants may be spared during the collection of the firewood.
Women from the nucleus of our family system. Hence, there must be maximum stress
for women education and role of women in environmentai degradation. As discussed

elsewhere, it should be remembered that the root cause of the envimnma_ntal_pmbhems's
the population explosion. Here, the women have the unique role in deciding the structuredf

the family.
Women have performed individually or in groups in sai;.:ing the environmental degradatin

Individuals like Medha Palkan or Arundhati Roy can be cited here as example and their 108
in Normada Bachao movement to save the human population from being _GnumtE’?’“wﬂ

out.

which are particularly located in rural areas.
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was resisted. The women hare ®Mbraceg y,
pefore doing the same to e trees. it hag
environment of the area, )

+ Sunderial Bahuguna, the Mahila Mangal
vidual Uttar Pradesh. This movement was

8 & deciding role where cutting of trees
@ lrees and agkeq the cutters to cut them first
eal Impact on saving the degradatio0n of the

Maneka Gandhi (bor 26 A

, Ugust 195p
aﬂ.‘ﬁ'q’islt, and a fﬂITnE!r lu“"ﬂalist, }

She hag i

who brought to the mainstream the issy
chaivoman of the Committee o the Purp
Animals (CPCSEA) in 1995, Under her g
where animals are used for scientifi
and cruelty were documented ang
some of the abuse to a stop. She

rights In India, She was appointed
0se of Control angd Supervision of Experiments on
rection, unannounced inspections of laboratories
CTesearch were tonducted, and abominable conditions
>XPosed. The CPCSEA imposed restrictions that brought

Slﬁtrted the organization People for Animals in 1992 and it
al rightsiwelfare in India.

commercial exploitation. She has also authored o book u

nder the same title. Her other books
were about Indian people names.

In many parts of the country, the Women Organizations have taken active
sensitizing the people on the vices of alcoholism and drug addition. Keeping all thes

inview, the Government is providing all types of facilities for the empowerment of the

role in
e facts
women.

45 Role of NGOs and International agencies in Environmental Protection :

Non-Govermmental Organizations (NGOs) or Voluntary Organizations can play a very
important role on environmental protection. These agencies are tree from Government control
and they can take their own decisions and can undertake aclivities at the appropriate time.
They can have direct contact with the masses. These NGOs are spread all over the country,
even in small villages, As these are ‘close to the masses, they can communicate with the
People in their own language. Also, the messages of the NGOs can be complementary to
the local customs, traditions folk ants etc.

NGOs have played a great role in our country creating mass awareness towards the
environmental protection. They have made people to be conceious of environmental problems

Which have been caused due to our neglect and uncontrolled exploitation of the natural
fesources,
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. , tis not just pretty trees | Plants,
ribed earlier, environmen _ 4 ; S arip,,
Ecus;:::s?t is literally the entity on which we all subtﬂlsa?] l:n ﬂ;vnmlch tff'le Entire 2r, _?.:
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can only be short term one.

On a world scale, the global efforts to tackle envimnmeni.al Problems
on Human Environment at Stockholm (Sweden) in 1972 was Ploneering o

e,

r‘E. % o
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international agencies and the roles played by these agencies are gwen beloy, &

.UH{;&

(1) Vienna convention for the protection of ozone layer was helq on Mg

rchl 1935 L;'.*}
this framework the Montreal protocol on the substances that deplete the 020ne
was adopted in 1987, -

(2) Bom Convention was held on 19

79 on the conservation of Migratory SPecies ot y,
animals, '

(3) Multilatera] internationa| institutions as World Bank,

Providing financial and technical Support for the pro
The United Nation

FAO, UNDP, UNIDO and EEC =
tection of the environment

- UNIDO was established as 3[:;!
and became a specialized ageﬂﬂ}:ﬂj
establisheq the UNIDO Goodwill Amba

. _ adquarters jp, Vier
United Nations in 1985, |n 2004, UNIDO .
Programme,

UNDP suppors
efﬁciently, and

challenges,

L ;:::n:‘:ir; eﬂt;rts 0 protect the environment angd manage their rE:*-m'*:j
Eratio s ; : i .
One of UNDp Core " 3Mong coupgrigs in tackiing common envi

iact ; {
Objectiveg is to help Countries design environme"



energy policies that address {he Need
natural resources is a major impedime
world. When natural resources arg
country's population, the most Vulnerable tend to be among the hardest hit. Poor households
often depend on access tq a diversity of natyray resources for their livelihoods:

the most adversely affected by exn Sprmio ol

y ©Xp0sure fo unsafe Water, indoor aj i i '
e o : or air pollution, toxic chemicals

Another international non-profit organisatio
countries across Eyrope, the Americas, As
Greenpeace focuses on the most crucial
environment and campaign to;

N is Greenpeace, with a presence in 40
ia and the Pacific. As 2 global organisation,
worldwide threats to our planet's biodiversity and

»  Stop climate change

+  Protect ancient forests

+ Savethe oceans

«  Stop whaling

«  Say no to genetic engineering
+  Stop the nuclear threat

*  Eliminate toxic chemicals

*  Encourage sustainable trade

1.6 Some grass root level environmental movements in Orissa and India:

Orissa is a state which abounds with rich forests and wealthy coast line. These are the
reasures of biodiversity. Of late, attempts have been made to upset the treasure for certairi
developmental works and human settlements. To protect the natural ecosystems of the
state, various environmental movements have been organized in the state.

The environmentalist, Late Banka Behari Das formed an Organization called Orissa
Krushak Mahasangha. This organization fought for the protection reach biodiversity and
original features of Chilka, World's largest brackish water lake. The farmers and the local
fishermen supported the cause and it gained the magnitude of the mass movement. Because
ofthis Gowt. of Orissa formed Chilka Development Authority. Itis responsible to maintain the -
fauna and fiora, biodiversity and other characteristics of the lake. Because of the mass
Movement, the deteriorating condition of the lake, due to encmachmentf.a and other human
interventions, was reduced and it, even, recently got'‘Ramsar’ award : This movement is still

strong is maintaining forests of Orissa.
Gandhamardan Yuba Parisad and Gandhamardan Bachao Samiti are two grass-root
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Al the national leve!, many such grass: root level enwru:ll;nental Movemangs -
place The illiterate tribal women of the region were. the torc Ej-'ﬂf?f& of the m‘:""EFnen[ TE
movement commenced in the year 1872 in the Tehri-Garhwal djst”m‘:‘ '::'f Uttar Praq . Th.
movemeni pathered nomentum in 1878 where the wum?n of Advani village of Tehriq,,
had tind the sacred thread around the trees, hugged (Chipko) ’fhﬂ trees, faceq Polica f F"i"
February, 1878 and later courted arrest. The mnvamar:at continued under the leaqy ‘Fiﬂ'
Shri Sunder lal Bahuguna in various villages like Advani to save the trees from, the graa,
the timber mafia and proposed Tehridam Project. His plan for the movement wag D
in UNEP meeting in London in June, 1882 where he argued that the Protection s and
Is more important than tree felling for development. To him, EVery standing green tree e
forestis a sentry to protect us from avalanches and land slides to Save our soils ang "
anwater. Important gift of the tree is not timber but soil, water and oxygen. The Chipko plas
contained planting of trees which contained five F's like food, fodd er, fuel, fiber ang fertizes

Or small scale are stjj| going on in many parts of India. The

Is one such example which aimed at sensitizing the people 0
otential of the region, '



the environment.  The maintenance of jte integrity is, therefore, recognized as being
planet. The taxonomic knowledge of species is
of the 30 million or more plants and animals that
Is also essential fo guard against their extinction among

With food, and medicine or can be used in the biological
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ich are some which provide ys
control of pests and pathogens,

Eiodf‘-“-":mit!" (hiuflogical diversity) encompasses all species of plants, animals (including
man) and microoryanisms and the ecosystems and ecological processes of which they are

part This term has‘ been e:':panded by Norse et al, (1 986) to refer to biological diversity at
three levels : genetics, species and ecosystem diversity.

4.7.1 Genetic diversity

Genetic diversity is the sum total of genetic information contained in the genes of
individual plants, animals and microorganisms that inhabit the planet earth Genetic information
varies from one species of Organism to other. This information is in code from in the structural
elements called chromosomes. These, in tum are located in the nucleus of every cell of
which the living beings are made up. The genetic make up of two organisms are never
similar. For example, the total number of genes and the characters they express of a monkey
and a man are completely different. This is called the genetic diversity.

4.7.2Species diversity

Species diversity refers to the variety of living organisms on the surface of the earth. It
denotes to the number and varieties of species in an areas. The species richness is shown
in absolute numbers and the proportion they represent-is a measure of species diversity.
The species diversity depends on a number of factors like climate, soil and human intervention
efc. Adesert land will have less species diversity when compared with a rainforest.

4.1.3Ecosystem diversity

Ecosystem diversity refers to the variety of habitats, biotic communities and ecological
processes in the biosphere as well as the enormous diversity within the ecosystems in terms
of habitat difference and the variety of ecological processes. There are three types of
ecosystem diversity which may be called as alpha, Beta and Gamma diversity. Alpha diversity
refers to the diversity of organisms from the same habitat anid these organisms are evenly
distributed in the habitat. It is the community diversity within Beta diversity means the
association of different communities within a certain range of the habitat along the effect of
environmental parameters such as attitude, moisture content, depth of the water bodies ete. -
ltmay be called as between the comm unity diversity.
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4.8 Value of Blodiversity: Consumptive use, Productive use, Socia), oth
aesthetic values: S oy
Biodiversity provides the basis for life on earth. ". is f.undamEntal to the fulfy
human needs. In fact, itis the part of our daily Iive:a and Itj;etuhnnd and mnsﬁtutesr My
upon which social structures like families, comm ”"ihesf netions end it 9€neratign, g,
The fundamental social, ethical, cultural and economic ?HIUES of these resourceg havep
recognized in religion art and literature from the earliest days of recorded histgp, ey
species and the genetic variations within there make substantial m"t”buﬂun ln iy
development of agriculture, medium and industry. Ferh:-_:ps. even more impunam :
species have been fundamental to the stabilization of climate, protection of "'"ﬂ'FEr.s K
retention of the fragile soil and development of nurseries and breeding ground. A Vi,
rich in biological diversity offers broadest any of options for sustainable economie actiyi
supporting human welfare and for adapting to change. On the other hang, the logg
biodiversity has serious economic and social implications for a country. 1t js difficut 1
determine the total economic values of the full range of goods and services which I:uit:uj'ﬁ,-ﬁ,[;ﬂ,JI

provides. ;

For well over 10,000 years, much of the human progress has been associated yi
major break through in the use of natural resources whether in expansion of number nf“;'u
plants and animals that are exploited or domesticated, on which the economy of the wy
depends. On one side, there are developing countries which are rich in genetic resours
but do not have technologies to exploit them for their benefit. On the other side, there ¢
developed countries which fack the abundance of the genetic resources but possess the
technological advantage for making the best use of the resources. The intemationd
negotiations on biodiversity have assumed importance in this context of potential economi:
exploitability of the vast plant and animal genetic resources. The need to collect, consene
and evaluate genetic resources before they disappear forever has been the subject of word
attention during the last few decades. .

Biological resources have made substantial contribution in human welfare especialf"
the rural areas of developing countries. For example, fire wood and cattle dung provide
90 percent of the energy needs in many areas of India. Nepal and such types of mu"“‘i‘
Human beings have used about 1000 kinds of plants for food, but only 20 species ”fphﬂL
supply 90 percent of our food requirements. Again, just three crop plants suchas ,,.,.n?al.
and maize supply more than 50 per cent of our food requirements. Although the ma.

[86]



bl 7 Blodiversity Hotspots by reglon as dulunit&d by Myers et al (2000)

e
Hotspot® by Region Endemic Plants  Endemic Vertebnrates
e (% of global) (% of global)
North and Central America
califomia Floristic Province 0.7 {J' 3
Mesoamerica 1.7 42
gouth America
Tropical Andes 6.7 5.7
Choc/Darien/Westem Ecuador 0.8 15
Brazil's Atlantic Forest 2.7 21
Brazil's Cerrado 1.5 04
Central Chile 65 . 0.2
Europe and Central Asia .
Caucasus 05 - 0.2
Mediterranean Basis 4.3 0.9
Africa
Madagascar (includes nearby Indian
Ocean islands Mauritius, Reunion, _
Seychelles and Comores) 32 - 2.8
Eastem Arc and Coastal Forests of ' |
Tanzania/Kenya 0.5 04
Westemn Africa Forests 0.8 1.0
Cape Floristic Province 7 S 0.2
Succulent Karoo 0.5 02 .
Mainland Asia
South-Central China 12 0.7
Indo-Burma 23 W
Western Ghats/Sri Lanka 07 L
Asia-Pacific
Philippines 19 ;g
Sundaland ok ;
Wallacea 0.5 -
1.4 0.4
New Zealand ‘ 0.3
New Caledonia 0 '
SichiRsian g SR — 1.1 08
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at the number of hotspots designated for priority conservation has been

Fﬁiicﬁ is given in the table below:
2
491 criteria for Bliodiversity hotspots

increased to

The first criterion for designating biodiversity hotspol status to a region is the number of
omic Species present. When a speciss of plant or animal is unique to a particular region
od found NO where else in the globe, then they are referred to as the andemic. Endemism
i aways related to ga.ngraphic context. For hotspot designation, the endemic species of
ascular plants (m.;mpnsl.ng around 80 per cent of all plants) constitute the primary criterion,
asthey are essential to virtually all forms of animal life and fairly well known scientifically. To
quality s 8 hutsp:nt, Erll area' must contain at least 0.5% or 1500 of world's 300,000 plant
gpecies s endemic. Animal hriar:liversily in hot spot areas are analyzed only taking 4 vertebrate
groups (mammals, Ihirds. reptiles and amphibians) Into consideration. The other vertebrate
group, fishes and invertebrates are not considered for analysis because of their poorly
documented records available. Terrestrial vertebrates do not serve as an alternative
determinant of hotspot status, nor do their endemics have to comprise 0.5% of global endemics
have to comprise 0.5% of global totals.

The second criterion for designating hotspot status, applied only after an area met the
first criterion i.e. it contains at least 1500 species of endemic plants, is the degree of threat
through habitat loss. To qualify as a hotspot, an area should have last 70% or more of its
pimary vegetation. The 70% cut off is justified on the grounds that most lorge scale
concentrations of endemic plant species occur here.

4.10 Threats to biodiversity and habitat loss

Throughout the geological history of the Earth, species of plants and animals had been
subjected to mulfidimensional evolutionary processes. Some species became extinct during
the different geological periods. The last major extinction of species occurred at the end of
the cretaceous period, nearty 85 million years ago when birds and mammals were particularty
affected. The total disappearance of the dinosaurs occurred during that great extinction. It

Isgenerally agreed that they were triggered by natural environmental phenomena during the
geological evolution of Earth. In recent history, biological resources have been lost at the
accelerated rate, mainly due to human exploitation. Tropical deforestation between 1980
and 2020 may eliminate between 5 and 15 per cent of the worlds species. The world
Conservation monitoring centre has recognized that some 22000 species of plants and animals

are actually threatened with extinction.

Every day, some 100 species, out of the earth’s 30-50 million species are being lost
each day under agricuttural activities, industrial developments and dams or through pollution
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result the species must adapt to changes, more elsewh to Predatiy,

starvation or disease and die.

(2) Over exploitation of resources such as commercial hamesﬂr;:c has ?aa: a threat to
marine species, extinction of some large terrestrial ar!rmals like African e ep ant (3) Pegy;
and oil pollution have affected several species of birds and other organisms. Both o, ang

water pollution have led to the elimination of sensitive species. (4) The impact of introduct,
of exotic species as they threaten natural flora and fauna by predation, Competition gng

altering the natural habitat.

The introduction of high yielding wheat and rice varieties, E.inm the mid 1980’ has
Ccaused a loss of the gene pool in many centers of crop diversity as Turkey, Iran, Irag,

Afghanistan, Pakistan and India.

4.11 Endangered and endemic species ~f India

India wildlife is rich and diverse. The. are 45000 species of plants, of which 7000 ar
endemic to our country. Animal species number at around 75000 of which 850 are mammals,
These endemic species are mainly dominating North<East, Western Ghats, North-West
Himalayas, and the Andaman and Nicobar islands. Nearly 44 species of the Indian mammals
and 55 species of Indian birds are reported to be endemic. But very high pearcentage of
Indian reptiles and amphibians have been determined to be endemic, Nearly 50% of the
Indian lizards and 62% of the known amphibians are endemic to India,

International Union of conservation of Nature and Natural Resources (IUCN) in 1663
categorized the threatened species facing extinction,

i)  Extinctspecies : Aplant or animal is said to be extinct when its representative is not
seen for the last 50 years, At present, they are only seen in the museums, or tales
about them is read from the books with their photographs Ex-Indian cheetah.

li) Endangered specles : Once these were abundant but have since dropped drastically
in number due to human activities and now their very existence is in danger. Ex-Blue
whale, Gharial. £
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In India, more than 450 plants have been identifieq as endangered, threatened or rare.
mong them major sharfa of plants are from Himalayas and Easter India, the least is from
gangetic plane. Gangetic plane, being thickly populated ang the major agricultural centre of

the country many of the plant species have become extinct before human being could make
a sglenﬁﬁc EtUd? of it.

Many of the animal species are in the endangered list. It is observed that 12 t;-f'15-'

primates arp endangered. Like wise many birds, camivorous mammals, reptiles, invertebrates
that occur in India are endangered. .

412 Biodiversity Conservation at local and global levels

The intense pressure on biological diversity is a direct reflection of the increasing human
activities. This pressure is expected to increase until population growth stabilizes, towards
2050-2070 at about 10 billion. Such stabilization will only be achieved if present efforts to
curtail growth of restricting the human population are pursued vigorously, '

Recognizing the growing several of threats to biological diversity and increasing
intemational nature of the action required to address the threats, a global strategy for dealing
vith all aspects of biological diversity prepared by the World Resources Institute, IUCN
(Intemational Union for Conservation of Nature), FAO (Food and Agricultural Organization)
and UNEP (United Nations Environment Program) was put forth at the United Nation
Conference on Environment and Development held at Rio de Janeiro, Brazil.

The draft convention on biodiversity recognizes the need for species, and ecosystems
obe preserved independently of their worth to the people and obligation on the part of the
People to take this need to consideration Such obligations are at adds with human interest,
fthe species concerned is harmful to man. For Example — Small poxvirus, Cerebral malaria
Parasites etc, '



Actions being taken by the Internatiana?l C_ﬂmn'fU"'t!f and by the e,
inable use of biodiversity are (1) Measyreg , oty 4
the conservation and susta e e 4 prog
habitat as National Parks, Biosphere Reserv cted g, A, HqT'ﬂ

2 . 8 (2
protect a particular species or group of species from nvarexplmtatmn, @ MEaai 1

i I
ex situ conservation of species in ananicaf -;?ard:grse t::“iunfl;grcal Parks o, I.n’EH tu;:lj
and (4) measures to curly contamination of biosp Pollutantg, Thege mg% b

- il
discussed below, '““Ur&l;:

1) Habitat Conservation :- Natural abodes of Wild{ife areto Protecteq from 4
works like construction of roads, dams, industries etc. arid thjg shoylq ;E%

and cleared by authorities from the planning stage. an%

2 k|
2)  Development of resarves - Reserves for specific plants and animajg to

and the area should be completely made free from human interferep, . Eﬁarm%

3)  Regulating introduction of foreign specle.s - Fnl:eign SPecies o,
ecological disasters. For example, introduction of Pistia in Ingjq hag ul'ng Gy,
havoc to the flora and fauna of the static water bodies of India dye {0 thej, ::ﬂﬂ,h4
bloom, _

4) Pollution Control - Now, the source of Pollution is multifarioyg_
industries, agriculture, human habitation, waste disposal or the lik
may be made to keep it at manageable limits,

It m e
2, . Hem:ﬂ' Qﬂ:f:

5) Researchand Development :- In order to protect our fragile enyi

efforts may be made for their protection and development,

6) Public awareness = The mass media i'uas a great role 1o play in protection ay
preservation of biodiversity since it has a great impact on the masses. All efforts may
be made to educate the people from the grass root level about the subject.

and governmental agencies at the central and state level have been set up 1o protectte
biodiversity. ;



4 n be further protected by (i) improving the existing protected areas as sanctuaries,

ksetc. (1) imposing restrictions on rare plant and anima; species and their prod
ng public for environmental protection at all levels. P
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The,g are a number of non-Government, Voluntary, national and international
7ations actively dedicated for biodiversity conservation. The principal organizations

o Bumhﬂ‘:' Natural History Society ; (2) Wildlife Preservation Society of India. Dehradun
]'-'-' orld wildlife fund for Nature, India, Mumbai,

gq2 10 gitu and Ex situ conservation of Biodiversity

There are four types areas in our country for in situ conservation of biodiversity. The
ditmﬂs in these areas are closely similar to the original habitats of the organisms. They
are (1) National Parks (i) Sanctuaries (IIl) Biosphere Reserves.

Hnﬂﬂﬂal Parks

itis an area dedicated to conserve the environment, natural and historical objects and
1o CONSENVe wildlife therein. At the same time, it provides enjoyment from them in such a
manner and such means as will leave them unimpaired for enjoyment of future generating.
in National Parks all private rights are non-existent and all forestry operations and other
ssages such as grazing of domestic animals are prohibited. In India, there are nearly 80

National Parks.

sanctuaries

Here, Killing, hunting, shooting or capturing of any species of birds and mammals is
prohibited except by or under the control of the highest authority in the department for the
management of the sanctuary. Private ownership rights may be allowed to continue in a
sanctuary and forest and other usages permitted to the extent that may not attach the wildiife.
There are 412 wildlife sanctuaries in India.

Biosphere reserves

Under the auspices of UNESCO, Biosphere Reserve project was launched throughout
theworld. Initially, 200 biosphere reserves were created in 40 countries of the world. Table 8
gives the biosphere reserve of India and their date of creation. The highlights of the progmmrna
are (a) Conservation of ecosystem (b) Restoration of the habitat (c) Conservation of soij and
water (d) Reforstation of adjoining areas (e) Participation of the local in the forestry measures. '

A comparative account of the national parks, sanctuaries and blosphare Reserves are
given in the table below:
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Table 8 : Biosphere Reserves of Ind

N f Resorve Date of Establishment Area (in Sq.hm) State
dme o
5,520 Karnats
Mg L Tamil Nag,, — SRg
lu
Nanda Devi 18-01-1988 5,860 Haranchg
Nokrek 01-01-1988 80.00 Meghalay,
885 Aﬂdﬂl’l"tan i
Great Nicobar Islands| 06-01-1989 il & N":ﬂhaf
Gulf of Mannar 18.02.1989 10,500 Tamil Nag,
Manas 14-03-1989 2,837 - | Assam |
Sunderbans 29-03-1989 9,630 West Bengg
Simiipal 22-06-1994 4,374 Orissa
Dibru-Saikhowa | 28-07-1997 765 Assam
Dehang-Debang 02-09-1998 5,111 Arunacha| Pradesh,
Pachmarhi 03-03-1999 4,926 Madhya Pragesp
Khangchendzonga | 07-02-2000 2,619 Sikkim
Agasthyamalai 12-11-2001 1,701, Kerala
Project Tiger

There was a decline in the ti

ger population from 40,000 at the beginning of twentieth
century to 1827 in 1972. The mai

nt reasons for the extinction of tigers were hunting habitat
destruction and construction of dams and bridges for agriculture. Hence a centrally sponsored

multimillion dollar Project was launched in April 1, 1973 called the project tiger. It was funded
by World wide Fund for natyraf (WWEF), |

The objective of these Tiger Reserves were :

(@) Ensuring the maintenance of

aviable population oftigers in India for scientific, economi
aesthetic, cultural ang ecolo : |

gical valyes -



Sanctuary Biosphere Reserve
it Generally species Not meant for any one,
{. icular wild animal specles  oriented as citrus, two or more species
P figer, lion etc. pitcher plant, Great but to whole ecosystem.
inIndia, the area is 0.04 to Some range is 0.61 to Size range over
2.3152 5q. Km. Most common 7818 sq. km. Most 5670 Km?
s 10010 500 sq. km (40% cases, common is 100 to 500 km?
500 to 1000 sq. km.
3 goundaries circumscribed Boundaries are not ~ Boundaries circumscribed
by legislation sarcosanct. By legislation.
4 Excepting the buffer zone, Limited biotic Excepting buffer zone
no biotic interference interference No biofic interference
5. Toursm permissible Tourism permissible Tourism normally not
permissible.
6. Research and scientific Lacking Managed
management local
1. So far no attention for So far no attention Afttention given
to gene pools and conservation.

The project concentrated on protecting good tiger habitats by creating sanctuaries and
extending the existing one.

Under this project, 18 tiger reserves were set up in India in 1973.

The ex-situ conservation of biodiversity includes the conservation of seeds, tissue culture
techniques, botanical gardens, Zoological parks, creation of gene pools, gene banks to store
gem plasms of wild animals, plants and even of cultivated one. There are now more than
800 Zoological parks called Zoos and 1500 botanical gardens to scientifically manage the
biodiversity. Al the organisms are nurtured here under captivity. Nandankanan Zoo is one
Exammal ; k ;
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eople, its problem
5.1 Resettloment and rehabilitation of displaced people, 8, m"“ﬁl‘n; .
case studies

The forced displacement of civilians has become one D;;h;::j:::r“:;"’tﬂ@n Dro
of our time, affecting tens of millions of people arnund'll;le WO _;, i : of thig Popy
are internally displaced persons (IDPs), defined as: “person o Meen fﬂfrceu
their homes suddenly or unexpectedly in large numbers, as ares ¢ d':"" conflict ; i
strife, systematic violation of human rights or natural or man-made disasters; g4 Who 4,
within the territory of their own country”.

Since the mid-1980s, the number of IDPs in the world has incff:,qs__eﬂ dramaticg .
at least five-fold between 1984-1994. Although the quality and ave I,fablli'ty of data e
humber of IDPs appears to have peaked in 1994 at above 25 million, declining SOMeyhe
since then. Depending on definitions and sources, IDPs are c_urrenﬂ}f eslimated ag 5
19.7 million, and possibly as high as 25 million. This is in addition to the 14-16 miljig, 0
refugees. A large number of IDPs are women, often widows or single mothers: childrey
many of whom are unaccompanied by their families; and elderly people.

-~

The largest numbers of IDPs are found in Africa, with substantial populations in Eurgpe
and South Asia as well. In 1996, more than 10 per cent of the total populations of Angy,
Bosnia and Herzegovina, Cyprus, Lebanon, Liberia, Sierra Leone and the Sudan were
internally displaced.

While the needs of IDPs are much like those of other poor and isolated social groups,
they have special vulnerabilities as a result of being dislocated from their homes: low miobiliy,
weak social networks and limited wage-eaming opportunities. For-these reasons, in thoss
countries where the proportion of internally displaced is high, IDPs place an unusually heavy
burden on social and economic systems,

5.1.1The causes and categories of internal displacement

Over the past decade, it s the rising number of internal conflicts compounded by natural
disasters and/or weak state structures that have been the primary cause of increasing inemal

displacement. Civilians are forced from their home locales and become internally displaced
for a number of reasons:

. Victims of ‘ethnic cleansing’, If 5

place of origin comes to be identified by the parbes
to a conflict with a particularly polit

'cal, ethnic, religious or other communal affiation



™ p‘i

tne residents may be targeted for removal. In this situation, they may be obliged to flee

o regions controlled by the govemment, where they will be subject to attacks by

ssition forces, n:r to areas occupied by the Opposition, where they will be considered
Jdversaries by the[r gnvemrnent and denied access to humanitarian assistance rEI

recent internal conflicts, ethnic cleansing - removing entire communities from their hnﬁ:
ocalions - has it?e{:umn‘a +an increasingly common way to deal with land pressures
g nomic scarcities, religious differences or perceived historical injustices. The forma;

yugoslavia, the Caucasus, the Great Lakes region of Central Africa and the Rift Val
in Kenya are recent examples. 2

victims caught up in armed conflict. If their places of origin become strategically
important in an intermal conflict, non-combatant civilians may simply become caught in
the cross-fire and seek safety, often illusory, in a less turbulent part of the country.
when, in the course of their flight, such involuntary migrants cross a national frn'nlier‘
hey can become refugees. By not cmsslnglintﬂ another state, however, lhairvulnerahﬁit;
can be seriously exacerbated simply by their prior geographic association with the confiict
area. When intemnal conflicts are accompanied by political breakdown and governing
authority ceases to exist, the displaced populations are marginalized even further.

Victims of natural disasters and the environmentally displaced. Natural disasters
and environmental deterioration arising from pressures on rcsources can cause
substantial population displacements if they deny residents their livelihoods and means
of subsistence. The line between natural and human-induced destruction is often difficult
to draw, particularly in the case of long-term environmental degradation, since human
actions can greatly exacerbate the effects of such natural disasters as drought, floods
and desertification. Damaged areas must be restored before the residents can retum,
and when home areas are completely destroyed, altemative receiving areas need to be
made ready to meet the long-term needs of the displaced.

~ Victims of development projects. Progress means change. Development brings

improved life style and comfort; however, it often carries negative impacts. It displaces
people from their habitat making them aliens in their home land. According to the World
Bank there are three categories of projects which affect people and need environmental
assessment. These are:

Category A Projects

*  Dams and reservoirs
*  Large-scale industrial projects
*  Irrigation and flood control projects -
'+ Mineral development, including oil and gas



* Portand harbor development
*  River basin development
ca_t'ﬂury B projects
*  Agro-industries
*  Electrical transmission
- Aquaculture and mariculture
* Rural electrification

. w&tﬁfihﬁﬁ PI‘OJE?W
*  Tourism
Category C projects
. " Educstion
. Fan‘a_ily'plar_lntju
" Health
*  Nutrition
' Institutionial development
Human resgurce projects

In the cbntaxt of resettiement ang rehabilitation,

: IDPs may, in Some instg ncaé be only a . hase in the

. r . ' E p
process of expatriation, In the first Stage be laaving their Country, IDPs may be mﬁ
sy oy THY also be reluctant to expatriate due to political
: in ane . 2V 8eek sanciary ; igin before
choosing toﬂfnmlo ixlll.Aﬂnmativdly, repatriati mﬁarylgem::de t-h::cmuﬁ;:nwt;:n:g{;isw
while ll'hmﬂﬂnﬂ to return tg their home &rﬂﬂsi, up“m ins ﬂ'ln;agase cfirnnrganfz'é'd retum of



of origin have been occupied by other groups of y

o Pﬁu" movements along interstate borders further by, the prooted populations, Mixed
3

S€ various groups.

compared with refugees, however, 1DPs have significantly fess access to international
o). SINCE IDPs have “_ﬂ_t crus':sed International boy ndaries, they are not le ally entitlr;il
o ernationally recognized civil and social rights ensured by the refugege status as
to rredb the 1951 1Canventmn Relating to the Status of Refugees and the 1967 Protocol
98 1o, Since IDPs ive under the sovereign authority of their Governments, which have the

greé i . : ‘
th p resp””mbmw to provide them with protection, they are particularly vulnerable to pressures
legm ihese Governments, whether at the national or local level,

e
gn
op |
prﬂ

under this cimumstance, international intervention is limited, in principle, to supportive
s undertaken with the cnns?rft of the country in question, However, in instances where

mments are UnahPE or unwilling to provide protection to their displaced populations,
maniarian organizations have sought to assist IDPs: grounding their right to provide
assistance on existing provisions of intemational humanitarian law to war victims and on
human rights treaties. In these cases, humanitarian assistance is given to IDPs despite their
Governments, rather than with their Governments' support,

While the scape for the international community to provide protection to the displaced
is often restricted, the protection of IDPs is a critical issue. It is not unusual for governments
to deny, or at least downplay, their internal displacement problems. At the same time, the
displaced are typically highly vulnerable social groups with limited ability to articulate their
needs for assistance and protection. Both factors complicate the international community’s
ability to help them. '

Over the past few years, however, IDPs have become more visible on the humanitarian
scene, for several reasons. First, as internal conflicts and consequent population
displacements became more widely recognized in the early 1990s, the humanitarian
community has moved the problem of IDPs to the top of its agenda. Second, internal
displacement has become more visible to the general public: some of the recent humanitarian
crises that have captured the mass media’s attention pinpointed mass migrations, such as in
the Great Lakes region of Central Africa and in former Yugoslavia: Third, the magnitude of
the phenomenon implies that internal displacement cannot be seen anymore as a minor
Side-effect of a refugee problem, although situations of internal and external displacement
&re often mixed.

513 Institutional developments

Thereis no single humanitarian agency witha comprehensive global mandate to assist
M protect IDPs. There is also no institutionalized system to coordinate assistance to IDPs,
“Ther at the headquarters level or in the field. Given this situation, in the 1990s, United



rtn anizations have aid
Nati i ther humanitarian partner org i
o o it el L nina their Ll'ﬂdrﬁﬂﬂal man es and oy Expa
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number of iDPs, both by actively pursu

b
!
capacities to meet these needs. -
Among the United Nations agencies:

splaced persons primarily jp th
S o RSP ool Iﬂ::.l:ﬂt‘.;:;uli;ws for countries beset by Edizr&yeﬂ"'ﬂn
. |
il _pihas::i :ah";z sugslaniiéT displaced populations o
complex emergencies whic

. i s in conflict situations, depending Upon 5
UNHCR becomes involved with IDP blerm of IDPs. It acts by - 224
Case extension of its mandate to include the pro ! s Ing oy %

. @s far as possible and encouraging their return to home curpmun!tles,

* UNICEF assists children wherever they are rendereq vulnerable, whether because,
. are refugees, internally displaced, affected by conflict or natural disasterg

' in&qum. or
poverty. :
" WFP assists IDPs with relief food distribution, rehabilitation, recovery and/or developmey
Programmes provided through governments or NGOs, '

WHO, atthe request of governments or the United Nations, furnishes em

_ ergency hegpy,
Services and facilities to particular groups, including IDPs, Among non-

United Natign
Crganizations:

. , 9  PEISons in need of migration assistance. Throughan
L":J::':::k f“’Eﬂ-ﬁElab|[$had IN 1994, |IOM hag gathered information from its missions
operational w:;:-.i I?n asmsta'?m- 0 IDPs, and is currently reviewing a set of policy and

Quidelines to derive bagje Principlos for all IOM activities relating to IDPs.

*  Numerous internationg) NGOs g - '
- S0 assist ' A - :
food, health, water ang Sanitation, Shﬁltarlzr: " all sectors of humanitarian assistanc:

Although rich and Variegated,

has been fragmenteq and ad ho

€ overa|| féSponse of the humanitarian community to 10P®
been taken towarg

© In recognition gf g o s have
§ @ More system;c approach,’ __"“5 Major challenge, several steps
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tion 92/73 (1992), the Commission on Human Rights asked the United Nations

I_Bsolu i .
In gtarf-ﬁenﬂmf to appoint a representative to look into the legal and institutional

e more effective assistance and protection 1o |ppg, Ambassador Francis
ITE!‘:|r1g s Eppninfﬂd to th’*’: post 'ﬂ_ 1992 and serves as the United Nations' primary advocate
His assignment is.to raise awareness about their plight; highlight unmet needs:

ore B in parti
for ways to Improve responses in particular countries: develop an appropriate normative

sﬂn?swﬁ k: and strengthen institutional arangements,

in pecember 1 994, the '"tﬁr'_‘n"gen‘_’? Standing Committee requested the ERC to serve as the
Jrited Nations reﬁlarenc:e pcflnt forinternal displacement. Shortly thereafter, in July 1995, the
conomic and Social Council Fall_ed upon the United Nations humanitarian system to reviewits

citytorespond to hu n".tamtanan crises and disasters including, inter alla, a detailed review
o number of issues relathg to IDPs, The IASC, in reviewing this matter through a Task Force
o1 1DPs, has recommended that additional work is needed to ensure a comprehensive and
ordinated approach to IDP problems.> While deciding that no uniform model can be applied
ond that the precise structures for assisting IDPs should be determined on a case-by-case
basis, the LASC has attempted to clarify the focal points at the headquarters and field levels, as

well as operational arrangements, for assisting IDPs. _ _
Messtres being considered to sirengthen humanitarian response to IDPs include the folowing:

+  The ERC, as Chaiman of the IASC, remains the focal point at United Natiohs Headquarters
for the inter-agency coordination of humanitarian assistance to IDPs. Subject to IASC
agreement, he is responsible for:

»  global advocacy on both assistance and protection requirements;
+  resource mobilization and the identification of gapsin fesources;

*  management of global information on IDPs; and

*  supporttothe field on IDP-related humanitarian icsues, including negotiation of access
to 1DP populations.

' TheResident/Humanitarian Coordinator, in consultation with inter-agency country teams,
I8 responsible for coordinating assistance to IDPs, including: '

' addressing IDP's humanitarian requirements before, during and after an emergency,
' semwing as.an advocate for the assistance and protection of IDPs;

' recommending to the ERC a division of operational responsibilities among the
agencies; and
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mending to the ERC that the IASG ”

| responsibilities for IDPs, i”'ﬂuding canhq

Mp

se basls, also recom

. on a case-by-ca parﬁﬂﬂnﬂ

lead agency to aasumgr:pﬁala

nt where app : - i
S iy nation, there is a continuing need to clarify hoy, , Bng
coordination, r IDPs. In such crucial areas gg foog ;*‘
logistics, protection, and human 4

righ
lateral memoranda of understangin, sgﬂz

*  With regard to operational
diuid:ir meahpihair' responsibilities hij
rehabilitation programs, transport ﬂnbi
coordination is often addressed thrﬂuﬂt"
by two or more agencies. For example:

; nt Memorandum of Understyn..

- WHO agrﬂﬂd ina rEGE 3 3 ndll]
L;;qglf)ﬁh:r F{}?ﬁzEﬂgﬁand WHO will, respectively, aSE‘ISt dlsnlﬂﬂl?d Women ang
f:hildren and provide health care to IDF’s.. UN HGF I::':II also be involveq, Whep
requested by a competent organ of the United Nations.

*  UNHCR and WFP agreed ina MOU revised in 1997 to divide their reSPOoNsibijif
for food assistance to IDPs.

In carrying out their operational responsibilities, agencies must take care t'? distingyjgp,
among the needs of differing groups of displaced people. Sﬂ_l’ﬂe_lDPE are mixed amopg
resident communities; others gather in camps; still others simply disperse throughout territory
Interventions in these various settings will tend to have different costs and impacts.

In countries emerging from protracted conflict, one special category of IDPs of great
concem to the humanitarian community is demobilized soldiers. Their displacement is Not
only from their homes, but also from the basic fabric of society, since they are all tog often
socially and psychologically alienated from their traditional communities, livelihoods and skis,
A large proportion of demobilized soldiers never return to their traditional homelands and,

unless they receive targeted reintegration and rehabilitation assistance, they can threaten
public security even after the conflict has ended.

g these lines to strengthen the intemational
needs to be done. The challenge which now
to ensure that IDPs' basic needs of survival

While a number of steps have been taken alon
institutions aimed at assisting IDPs, much still
faces the humanitarian community is not only
are met, but also to broaden the efforts to preve

and promote equitable development practices. Both adequate early waming systems and

reintegration measures addres_sed to all vulnerable groups in the community are needed in
order to improve the conditions of fife for IDPs,

5.2 |Issues of environmental ethics

Environmental ethics is the discipline that studies the moral relationship of human beings

[102]
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he value and moral status of, the environment and its nonhuman contents, Sy ppase
gnd @ out natural fires, culling feral animals or destroying some individual members of
ot P d indigenous species is necessary for the protection of the integrity of a certain
Will these actions be morally permissible or even required? Is it morally acceptable
gaaﬂ"ﬁl: Iin non-industrial countries to practice slash and burn techniqyes to clear areas for
" o Gonsideramining company which has performed open pit mining in some previou gly
gV mﬂma. Does the company have a moral obligation to restore the landform and surface
5P ndwhatis the value of a humanly restored environment compared with the originally
e nuimnmﬂnt? Itis often said to be morally wrong for human beings to poliute and destroy
5 he natural envir?n@nt and to consume a huge proportion of the planet's natural
pa (0eS. |fthatis wrong, is it simply because a sustainable environment Is essential to (present
rﬁﬂ;mml human well-being? Oris such behavior also wrong because the natural environment
End;g.-ils various contents have certain values in their own right so that these values oughttobe
;pected and protected in any case?

These are among the questions investigated by environmental ethics. Some of them are

fic questions faced by individuals in particular circumstances, while others are more global

.ons faced by groups and communities. Yet others are more abstract questionsconceming
e valueand moral standing of the natural environment and its nonhuman components.

53 Climate change

Ever since the earth came into being there has been a climate system. The climate of a
paceis the average weather that it experiences over a period of time. The factors that determine "
fhe cimate at a location are the rainfall, sunshine, wind, humidity, and temperature. While changes
inthe weather may occur suddenly and noticeably, cha nges in the climate take a long time to
setiein and are therefore less abvious. Throughoutthe earth’s history there have been changes
inthe climate. There have been well-marked cold and hot periods and all life forms adapted
naturally to this change. Over the last 150-200 years the change has been taking place too
rapidly and certain plant and animal species have found it hard to adapt. Human activities are
saidto be responsible for the speed at which this change has occurred and itis now a cause of
Harry toscientists. Climate change is a threat to mankind. Since the end of the 15th century the
ﬁarM's average surface temperature has increased by 0.3-0.6 °C. Over the last 40 years, the
"se has been 0.2-0.3 °C. Recent years have been the warmest since 1860, the year when
"®ular instrumental records became available. In 1995, a group of 2000 leading scientists got

~runderthe IPCC (Intergovemmental Panel on Climate Change) and concluded that global

!'“9 Is real, serious, and accelerating. They predicted that over the next 100 years, the
.l * average temperature could further rise by 1.4-5.8 °C. The magnitude of this predicted

g may seem negligible, but its rate is faster than any seen'in the last 10, 000 years.
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hchanges in
Some important aspects of our lives can bﬂﬂw throug - g weathﬁrpa% .
some of these are discussed here. ey

- : opulation has led to g rise in
Agriculture: The steadily-increasing human p _P ey i the d"—"’ﬂar.u
food. As more land comes under agricultural cultivation there w more Pressyrg fo

ecosystems. Climate change will affect agricultural yie.ld direcilhf 'bﬂ‘causa of ah?;f:ﬂg%
temperature and rainfall, and indirectly through changes in surl.quahty, PESts, ang g; Seq 3
particular, the yiald of cereals is expected to decline in India, Africa, and the Midd|a Eagt T
temperature rises conditions will become more favorable for pests such ag grassh, .
Complete a number of reproduction cycles thereby increasing their Population, |, the highh'
latitudes (in the northem countries) agriculture will benefit with the rise in temp.a,atu[e % Bt
winter season will be shorter and the growing seasons longer. This will algg mean that

will move towards the higher latitudes as the temperatures rise. Extreme Weather cong;
311'_»'31 as high temperature, heavy rainfall, floods, d mugljts, ete. will also affect Crop p "oty

Weather: Awarmer climate wil change rainfall and snowfall patterns, lead to increased 4
and fioods, can cause melting of glaciers and polarice sheets, and resultin accelerateq
level rise. Rising warmth will lead to an increase in the level of evaporation of g, rface water the



? o anyinorease in the frequency of storms and other extreme events, whic

| .d’”ﬁble transport FOUTES. i
ﬁ'dﬁup( . Ecosystems sustain the earth's ent

s and wildlife: £COS susiain the earth's entre storehouse of species and geres,
Fﬂrs’ plants and animals in the natural environment are very sensitive tn changes r cimats
M‘ tems that are most likely to be affected by this change are the ones in e !-g-,&r
e the undra forests. Polar regions will fee! the impact of warming more ﬂ*;ﬂim
W :jf mntinEﬂts will experience more warming than the coastal regions. Natonal ;:a:t:;
ed 1o provide a sanctuary to wildlife from the ravages of humankind on nature Bitre
# boundary or conservation law can protect an ecosystem from chmate change A rscent
pa pythe WWF (The World Wide Fund for Nature) states that this invisible kiler has ertered
{ cherished natural areas. The giant pandas of Wolong in China, the grizzly bears of
meriﬂﬂ'E vellowstone National Park, and the tigers in Kanha Nationa! Park in India 2re some
188 grimals at risk from climatic temperature rise. Mountain parks have been idenified as
veing especialy atrisk from the environmental destruclion caused by ciimate change Speciss
fveinthe higher alpine zones, are forced to move higher up to find a suitable habitat thus
ducing the area in which they can live. If the rate of climate change continues to accelerzte,
penthe extinction of some mountain plants and animals is certain. Migratory birds fy from the
cold northem parts of the world to the wammer south. Factors such as the weather and focd
Wamgﬂaemule are very important for the successful complefion of ther journey. Changss
incimate may bring about a shift in their feeding points and disruptions to their fight psZems.

gre?

Mzrine life: Corels are known as the tropical forests of the oceans and sustain diverse ¥
foms. As ocean waters in the tropics become warmer, the damage to corel reefs seems o be
increasing. These corals are very sensitive to changes in water temperature, which causes
beaching. Large stretches of the Great Barrier Reef in Australia have been damaged by
bieaching. Zooplanktons, small organisms that float on the sea surface are decinng in nUMDETS,
reducing the number of fish and sea birds that feed on these organisms. There is stil 3 grest
deal that we do not understand about our climate, and about how cur activities wil change & But
one thing can be said loud and clear: if we wait to get answers tothese questions, & will probably
betoo late.

Health impacts of climate change

Directimpacts: The weather has a directimpact on our health. If the overall cBmate becomes
Wamer, there will be an increase in health problems. It is anticipated thatthere will be an increase
nihe number of deaths due fo greater frequency and severity of heat waves and other extrems
FH?%.TTIE elderly, the very young mmmmmmmm

Sorders will probably be affected by such weather extremes as they have lesser coping
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Indirect impacts: Indirectly, o in the distribution of malaria, and othg,

changes in food production levels, increas erature, precipitati I
bnmeg diseases. ::Iunluatinn in the climate especially in the tﬂ_mP precip tEI't""-""'- ang

cesses linked to the spread of infan:
ical nisms and the pro : ‘
:;:;ﬂicﬂéllﬁ::pfmm MT:ause the sea levels to rise that c:mfld Ie_adltu @rosion g
damage tlﬂ important ecosystems such as wetlands and coral reefs. Directimpact of thig fisg

would include deaths and injury caused by intense ﬂ:}lndlng. Tempﬂr?::lreter:-s;:':ﬂl{ld 'rf

"esult in geo-hydrological changes along the coastline such as sa :} Fed i nto the
groundwater and the wetlands, coral reef destruchc?n, and ::iamage e ramage.z in the
low-lying areas. Climate change could increase air poliution levels by acneler_atnq;; the
atmospheric chemical reactions that produce photochemical oxidants due to a rise in the
temperature.

Diseases: The GHGs have been responsible for the depletion of stratospheric 0zZone, which
protects the earth from the harmful direct rays of the sun. Depletion of stratospheric ozgne
results in higher exposure to ultra violet rays of the sun, leading to an increase in the incidents
of skin cancer in light skinned people. It could also lead to an increase in the number of
people suffering from eye diseases such as cataract. It is also thought to cause suppression
of the immune system.

Due to global warming there will be an increase in the areas of habitat of disease-spreading
insects such as the mosquito. causing an increase in the transmission of infection through
these carriers.

Potential effects on heaith due to sea level rise include:
*  death and injury due to flooding;

. reduced availability of fragh water due to saltwater intrusion:

*  contamination of water supply through pollutants from submerged waste dumps;
*  change in the distribution of dlsaasa~spreading insects;

. ef{eﬂ on the nutrition due tg g loss in agriculture land and changes in fish catth
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and meteorites.

esponsible for climate change.
Noes, ocean currents ;
it &nd comets AR

gnenta drift: The cunti.nents that we are familiar with today were formed when the
gngmass egan gradually drifting apart, millions of years back. This drift afso had an impact
onthe climate because lt_ changed the physical features of the landmass, their position and
e position of water bodies. The separation of the landmasses changed the flow of ocean
currents and winds, which affected the climate. This drift of the continents continues even
wday; the Himalayan range is rising by about 1 mm (millimeter) every year because the
ingian land mass is moving towards the Asian land mass, slowly but steadily.

Yolcanoes: When a volcano erupts it throws out large volumes of suffur dioxide (SO,), water
vepor, dust, and ash into the atmosphere. Although the volcanic activity may last only a few
days, yet the large volumes of gases and ash can influence climatic pattems for years.
Millions of tons of sulfur dioxide gas can reach the upper levels of the atmosphere (called the
sratosphere) from a major eruption. The gases and dust particles partially block the incoming
rays of the sun, leading to cooling. Sulfur dioxide combirres with water to form tiny droplets of
sufuric acid. These droplets are so small that many of them can stay aloft for several years.
They are efficient réflectors of sunlight, and screen the ground from some of the energy that
twould ordinarily receive from the sun. Winds in the upper levels of the atmosphere, called
hestratosphere, carry the aerosols rapidly around the globe in either an easte.-.rly or weste-:rly
diection. Movement of aerasols north and south is always much slower. This should give
% some idea of the ways by which cooling can be brought about for  few years a
"iorvokanic eruption, Mount Pinatoba, in the Philippine islands erupted inApri ‘gg;e:““ﬁ
“sands of tons of gases into the atmosphere. Volcanic eruptions of this magn um; :
#4Ute the amount of solar radiation reaching the Earth's surface Inweﬂng.tem;;?spherin
"% lower levels of the atmosphere (called the troposphere), and changing

g triking
Crtulation. e . an ongoing debate. Another striking
ation patterns. The extent to which this occurs °2 ijthaut a summer.” Significant

Ple was in the vear 1818 often referred to as ‘the yea.r. s with killing
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anada. These strange phenomena were a“ﬁh% h

il Statestﬂ n::l'n Indonesia, in 1815.
a major eruption of the Tambora Vo ca nd the sun each year. Itis tilted at ap, ange

The earth's tilt: The.aarth makes ::::rhjlingH?: lrhrjt_-nr nne half Df’lh‘? 3:-ear.when itis SUMmey, b‘::

23.5°tothe pe.-rpandlm{!ar P'E‘"EI_:S the sun. Inthe other half wrien it is winter, the eartp, is i

:::h?rr:n? Thn;lzﬂ:elr:::rsat::: no tiltwe would not have e"‘per_limt;::ns: ;?nlll Izhangea Mthg

tilt n;rthe earth can affect the severity of the seasons - more tilt m UMmerg 5
mers an

Ider winters: less tilt means cooler sum d milder winters. ;hﬂ Ea ﬂ.h's orbit s som
alfotcal which h and the Sun varies overthe gq
elliptical, which means that the distance between the eart Courgey

a year. We usually think of the earth’s axis as being ﬁx&g{ aﬁiﬂ?ﬂé:l;ﬂﬁ: :ztfuitrs Py
toward Polaris (also known as the Pole Starand the North ar). : ' i mﬂﬁtam-_
the axis does move, at the rate of a little more than a half-degree EECWT : u;y P,
not always been, and will not always be, the star pointing to the North. . en t‘ € pyramids Werg
built, around 2500 BC, the pole was near the star Thuban (Alpha F]ramnrs}. This 9"3‘3 ual changg
in the direction of the earth’s axis, called precession is responsible for changes in the climatg,
Ocean currents: The oceans are a major component of the climate system. They cover abqy
- 71% of the Earth and absorb about twice as much of the sun’s radiation as the atmosphere o;
the land surface. Ocean currents move vast amounts of heat across the planet - roughly the

same amount as the atmosphere does. Butthe oceans are surrounded by Iand masses, so heat
transport through the water is through c,h_a;mneis. Winds push horizontally against the sea surface

and drive ocean current pattemns. !
Certain parts of the world are influenced by ocean currents more thah_ others. The coastof

Peru and other adjoining regions are directly influenced by the Humboldt current that flows along
the coastline of Peru. The El Nifio event in the Pacific Ocean can affect climatic conditions all
over the world. Another region that is strongly influenced by ocean currents is the North Atlantic.
If we compare places at the same latitude in Europe and North America the effect is immediately
obvious. Take a closer look at this example - some parts of coastal Norway have an average
temperature of -2°C in January and 14°C in July; while places at the same latitude on the Pacific
coast of Alaska are far colder: -15°C in January and only 10°C in July. The warm current along
the Norwegian coast keeps much of the Greanland-NumeQian Sea free of ice even in winter.
The rest of the Arctic Ocean, even though itis much further south, remains frozen. Ocean currents
have been known to change direction or slow down. Much of the heat that escapes from the
oceans is in the form of water vapor, the most abundant greenhouse gas on Earth. Yet, watef
vapor also contributes to the formation of clouds, which shade the surface and have a net co0ind
efiect. Any or all of these phenomena can have an impact on the climate, as is believed tohav®

happened atthe end of the last Ice Age, about 14,000 years ago
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1o i !ﬂqusm:;;?ﬁ_:;ﬁo;i“ the 19th century saw the large-scale use of fossil
. 2al Ectwr.tij%- e ;s es -CJ'E.EtE{f Jobs and over the years, people moved
rﬁnﬁj totho cities. Thistrend is continuing even today. More and more land that was
lge vegetation has bgen c_ieared fm make way for houses. Natural resources are being
y, Eﬂefﬁi‘fﬁ? iﬂrmns-trﬂ?m ]ir;dus.tnes, transport, and consumption. Consumerism (our
pr: gt for ma{e.na ings) has mcmase:.:l by Ie?lps and bounds, creating mountains of
i-,dﬁs : ﬂurpopulahun has increased to an incredible extent. All this has contributed to a
w8 house gases in the atmosphere. Fossil fuels such as oil, coal and natural gas
e . e g
) energy 56 : e e carbon dioxide emissions, 1/5 of the
:;;ﬂna enissions and s! |arge quantity of nitrous oxide. It also produces nitrogen oxides and
monoxide (CO) which are not greenhouse gases butdo have an influence on the chemical

:::m the atmosphere that produce or destroy greenhouse gases.

carbon dioxide is undoubtedly, the most important greenhouse gas in the atmosphere.
es in land use pattern, deforestation, land clearing, agriculture, and other activities
to a rise in the emission of carbon dioxide. Methane is another important
gasinthe atmosphere. About % of all methane emissions are said to come from
gomesticated animals such as dairy cows, goas, pigs, buffaloes, camels, horses, and sheep.
Tese animals produce methane during the cud-chewing process. Methane is also released
e rice or paddy fields that are flooded during the sowing and maturing periods. When soll
« covered with water it becomes anaerobic or lacking in oxygen. Under such conditions,
nehans-producing bacteria and other organisms decompose organic matter in the soil fo
tmmethane. Nearly 90% of the paddy-growing area jn the world is found in Asia, as rice is
e staple food there. China and India, between them, have 80-90% of the world's rice-
growing areas, Methane is also emitted from landfills and other waste dumps. If the waste is
ptinta anincinerator o bumt in the open, carban dioxide is emitted. Methane is also emitted
duing the process of oil drilling, coal mining and also from leaking gas pipelines (due to
&cidents and poor maintenance of sites).

Ghand
ha-.re&ll-l-‘:d

_ _’WQE amount of nitrous oxide emission has been attributed to fertilizer application.
n‘ﬁ Intum depends on the type of fertilizer that is used, how and when it is used and the
"ebods of il ng that are followed. Contributions are also made by leguminous plants, such

3
beans and pulses that add nitragen to the solil.
:u"“ all contribute every day: All of us in our daily lives contribute our bit to this change
Cimate. Give these points a good, serious thought:

;.:Uﬂ E cw[ is the main source of power in urban areas. All
3 mainly from thermal power plants. These thermal power plants are run on

our gadgets run on electricity
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s (mostly coal) and aré responsible for the' emission of pyg, i
fossil fuels (mos -

greenhouse gases and other pollutanis
al ways by which goods and p *Earet

- cl
+  Cars, buses, and trucks are the princip nly on petrol or diesel; both foss fue{a_ran%%ﬂ

witi ma
in most of our cities. These are run

tities of waste inthe form of plastics that remain inthe enyi

4 We generate large quan
for many years and cause damage.
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*  We use a huge quantity of paper in our work at schools and in offices, Have

thought about the number of trees that we use in a day? "
* Timber is used in large quantities for construction of houses, which means . o
areas of forest have to be cut down. .
* A growing population has meant more and more mouths to feed. Because the lang

area available for agriculture is limited {al'_"d_i" fact, is al::tuall?( shrinking as 5 resul g
ecological degradationl), high-yielding varieties of crop are b&mg grown toincreage
agricultural output from a given area of land. However, such high-yielding Varietieg o;
craps require large quantities of fertilizers; and more fertilizer means more eMissiong
nitrous oxide, both from the field into which itis put and the fertilizer industry that Miakeg
it. Pollution also results from the run-off of fertilizer into water bodies.

Solutions to climate change

Since human activities have a large impact on the climate, a large part of the solution
lies in our hands. We can bring down the use of fossil fuels, cut down on consumerism, halt
deforestation and use more environment- friendly agricultural methods.

In the energy sector, emissions can be lowered if the demand for energy is reduced

and if we shift to cleaner sources of energy which do not release any carbon dioxide. These
include solar, wind, geothermal, and nuclear energy, '

A number of countries have cyt down on the use of coal and have moved to clean

sources of energy. Japan is a world leader in energy efficiency and the development o
alternative energy sources.
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ons of the scariest lhiflgs about nuclear power is when g
dent 00CUS Radiatic:r] Is released into the environment 3
ol famous nuclear accidents occyrred al the Three Mile Island reactor 2 in the United

s and the Chernobyl r&a‘::tor 4 in the former Soviet Union, In this text we will discuss

ese WO disasters, E]“"Q with correcting a few common misconceptions about nuclear
ccidents. It impossible for any nuclear reactor to explode like an atomic bomb. This is
ecauseiin order for an uncontrolled chain reaction to occur that is similar to an atom bomb,
e uranium fuel must be extremely enriched, much more than the 4% 25U that is present in
reqular, commercial nuclear reactor fuel. So, if it can't explode, what does happenin a nuclear
reactor? The answer is what is called a meltdown. When a meltdown occursin a reactor, the
reactor “melts”. That is, the temperature rises in the core so much that the fuel rods actually
wmto liquid, like ice turns into water when heated. |f the core continued to heat, the reactor
would get so hot that the steel walls of the core would also melt. In a complete reacter
mettdown, the extremely hot (about 2700° Celsius) molten uranium fuel rods would melt
through the bottom of the reactor and actually sink about 50 feet into the earth beneath the
power plant. The molten uranium would react with groundwater producing large explosions
of radioactive steam and debris that would affect nearby towns and population centers. In
general a nuclear meltdown would occur if the reactor loses its coolant. Without coolant, the
tore's temperature would rise, resulting in the meltdown scenario explained above. Then
smply dropping the control rods in the reactor when it starts to get out of control would solve
te disaster, But the problem is that, even if the control rods are completely dropped in and
the nuclear chain reaction stops, the reactor is stjll extremely hot and will not cool down
Wnless coolant is put back in. The residual heat and the heat praduced from the decay of the
on products are enough to drive the core's temperature up even if the nuclear chain

"Eaction Stops. The two most important nuclear disasters are discussed below.

omething goes wrong and an
nd people get hurt. Twg of the

8¢ Mile Islang disaster; On an island 10 miles from Harrisburg, Pennsylvania resides
it '®& Mile Island Nuclear Power Station. There are two reactors '?t mg plant, dubbed
iy and Unit 2. One of them is inoperable. Unit 2 experienced a partial réactor me!tduwn
“Ich 28, 1879. A partial nuclear meltdown is when the uranium fuel rods start to liquefy,



but they do not fall through the reactor floorand breach t’nel ::;?;E:::nsas;emgb Ve k.
which occurred at Unit 2 is considered to bé th:.a worst nuc ‘ h‘ﬁtffnt Vi
cident, but the two main ones are g; Wy
happen? There are many reasons for the ac e mple g
error and the failure of a rather minor valve in the reactor. In the. ollowing pﬁragrapha,wﬂ 4
: . : both its psychologicy| Wil
explain how it was possible for the accident to happen 3"‘! *dp icg
effects on the American people. The accident at Three Mile Island b?gan atabout fo,, inth
moming with the failure of one of the valves that controlled coolant flow into the reacto, Beca
of this, the amount of cool water entering the reactor decreased, and the core temperatyrg roge
When this happened, automatic computerized systems engagec_l. and the reacyq, Wag
automatically scrammed. The nuclear chain reaction then stopped. This only sloweg the fate o
which the core temperature was increasing, however. The emperature was still rising becaysg
of residual heat in the reactor and energy released from the decaying fission products i the ey
rods. Because the pumps removing water from the core were still active, and avalve that conrgjeg
the cool water entering the core failed, water was leaving the core, but not caming in. Thig
reduced the amount of coolant in the core. There wasn't enough coolant in the COre, so the
Emergency Core Cooling System automatically tumed on. This should have provided enough
exira coolant to make up for the stuck valve, except that the reactor operator, thinl-cingtﬁmfenmgh
coolant was already in the core, shut it off too early. There still wasn't enough coolant, sothe
core’s temperature kept increasing. Avalve atthe top of the core automatically opened to ven
some of the steam in the core. This should have helped matters by removing the hot steam, but
the valve didn't close properly. Because it didn't close, steam continued to vent from the reactor,
further reducing the coolant level. The reactor operators should have known the valve didn't
close, but the indicator in the control room was covered by a maintenance tag attachedtoa
nearby switch. Because the operators didn't know that the valve had failed o close, they assumed
that the situation was under control, as the core temperature had stcﬁpped rising with the first
venting of steam from the core. They also thought that the coolant had been replaced in the corg,
because they didn't know that the pump outlets were closed. A few minutes later the core
temperature began to rise again, and the Emergency Core Cooling System automatically
switched on. Once again, an operator de-activated it, thin king the situation was under contiol. 1
reality, it was not. Soon, because of the coolant jost through the open valve at the top of °
reactor, the core temperature began to rise again. At this point the fuel rods started to mﬂgpsf
from the intense heat inside the core. The operators knew something was wrong, but dldﬂ;
understand what it was. This was about 5 minutes after the initial valve failure. It took almo
hours for Bomecns o figure outthat the valve releasing steam at the top of reactor hadn' clo ’
properly. During thnse_z hours, precious coolant continued to be released from the reactor ¢
meitdown was underway. At approximately 6AM, an operator discovered the valve atthe top
the core was open and closed |+t. During the day hydrogen gas began to accumulate in g
reactor and caused an explosion later in the afternoon. This explosion did not damad”
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however. Two days later, the core was still not under operator control, A
ginme™ ™’ nerts were asked to help evaluate the situation. They figured out that a lot of
= ofnuﬂﬂ‘;a; 'amumu!ated-at the top of the core. This gas could have exploded, like the
o gaﬁma firstday of the accident, or it could have displaced the remaining coolant in the
n qcomplete nuclear reactor meltdown. No one really knew what to do about the
g cﬂuﬁ:ﬁupi Ahydrogen recombiner was used to remove some of the hydrogen, but it
" b"‘e factive. However, hydrogen also dissolves in water, which is whatthe coolant was
#ﬁmf Thus, over time the hydrogen that had collected at the top of the core completely
TS -ui;ha coolant. Two weeks later the reactor was brought to a cold shutdown and the
d@dvedl:;s over. No one was directly injured as a result of the accident. However, some
: e::we gas an d water were vented to the environment around the reactor. At one point,
adic? .o waterwas rei

s released into the Susquehanna river, which is a source of drinking water
by communities. No one is really sure what effects these radioactive releases might
ed _ .
wr;had on people living near the power plant.
h

mobyl: About 80 miles (130 km) north of Kiev (USSR), now in =Lllf{r.aime. is located the
::mub-,d nuclear power plant. At this plant the worst reactor disaster to ever occur fook.
place O April 26, 1986. It happened largely because normal reactor nperatiun.s were
qispended; an experiment was to take place in the reactor. As a result, nnrmiai safetyrgm.de[inm
were disregarded, and the accident occurred. However, as with most accidents nf this type,
ayas a result of many small mistakes adding up to create a catastrophe, Early in the dlaw_.',
hefore the test, the power output of the reactor was dropped in preparation for the upcoming
st Unexpectedly, the reactor's power output dropped way too much, almost to zero. Because
tthis drop, some control rods were removed to bring the power back up. (As you recall from
te fission power text, the more control rods there are in a reactor, the more free neutrons
are absorbed and the less fissioning that goes on. So, more control rods means less energy
ad power output.) The reactor’s power output raised up, and all appeared to be nu@al.
Vore preparation for the test began later when two pumps were switched on in the cooling
¥stem. They increased water flow out of the reactor, and thus removed heat more quickly.
also caused the water leiel to lower in a component of the reactor called the steam
*arator. Because of the low level of water in the steam separator, the operator increased
m““?*.‘"‘ of feed water coming into it, in the hopes that t_hgr water level would rise. Also,
*® Gontrol rods were taken out of the reactor to raise intérnal reactor temperature and
"¢, also in the hopes that it would cause the water level in the steam separator to rise.

of ;e::h' levelin the steam separator began to rise, so the operator a.djustad again the flow
"3ty :’,:: by lowering it. This decreased the amount of heat being ramw from the
laken fom u;:?“ause many control rods had been removed and the amount of heat being
'ehﬁ@,y core by the coolant had been reduced, it began to get very hot. Also, there was
Pressure in the core because the amount of incoming water had been decreased.,

. Eﬂt systamﬁ-
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lant inside the core began to boil tg o
Because of the heat and the low pressure, €00 ol ot cr;?{ﬂahl

_ : bine feed valv
The actual test began with the closing of the tur uld have causeqd a deg ” R

ich in turn wo

i - ling system, whic : ;

Increase in pressure in the cooling ﬁfed the reactivity in the core. Thus, the NOMaj Sejp
steam in the core. This should have lowe xt

when closing the turbine feed valves was to retr‘act more contrn::':;frf;:;jf:s; i re,ami"'“?in the
core. This is what the operator at Chernobyl did. The only Pn:th g a ljrn this cagq erg
was no increase in pressure in the cooling system because o : e ws{tar eductiy,
This meant that there was already a normal amount of steam in the core, even With the gy,
feed valves closed. Th us, by retracting more control rods to make up fora? reduction jp, Stea!
that didn't happen, the operator caused too much steam to be produced in the core, yy, the
surplus of steam, the reactor's power output increased. Soon, even more steam g bein
pProduced. The operator realized there was a problem and scrammed the reactor, Completg
disabling all fission reactions. However, it was too late. The temperature and pressure inside
the reactor had already risen dramatically, and the fuel rods had begun to shatter, Afte; the fig)
rods shattered, two explosions occurred as a result of liquid uranium reacting with steam, and
from fuel vapor expansion (caused by the intense heat). The reactor contain ment was broken,
and the top of the reactor lifted off. With the containment broken, outside air beganto enterthe
reactor. In this particular Soviet reactor, graphite was used as a moderator instead of water
(water was the coolant) As air entered the core, it reacted with the graphite. Graphite is essentially
just carbon, so oxygen from the air chemically combined with the carbon to form CO (carbon
monoxide). Carbon monoxide is flammable and soon caught fire. The fire emitted extremely
radioactive smoke into the area surrounding the reactor. Additionally, the explosion ejecteda
portion of the reactor fuel into the surrounding atmosphere and countryside. This fuel contained
both fission products and trans-uranic wastes During the days following the accident, hundreds
of people worked to quell the reactor fire and the escape of radioactive materials. Liquid nitrogen
was pumped into the reactor core to cool it down. Helicopters dumped neutron-absorbing
materials into the exposed core to prevent it from going critical. Sand and other fire-fighting
materials were also dropped into the core to help stop the graphite fire. All in all, over 5000
(metric) tons of material were dropped into the core. After the fires were I::-rbug ht under control,
construction of what is called “the sarcophagus” (meaning Egyptian elaborate coffins) began. In
this case, the sarcophagus is a structure erected from about 300,000 metric tons of concréte
that surrounds the reactor. It was designed to contain the radioactive waste inside. It has EE”@
its purpose well, but, now, twenty years after the accident, several flaws have been foundinit
Holes have begun to appear in the roof, allowing rainwater to accumulate inside. This walﬂl‘ffa“
corrode the structure, further weakening it Also, birds and other animals have been seen M8k
homesin thE_SEl‘GUplf'l:Elgus. Ifthey should ingest radioactive material, they could spreadit i
the countryside. Add |hqnalm withtime the sarcophagus has become worn down. Itis o
that an intense event like an earthquake, tornado, or plane crash directly on the sarcophad
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s collapse. This would be catastrophic, as radjogcf;

the surrounding areas. Scientists and engineers are
n

ve dustwould once again rain

: working on ways to rena:
o structure. One of the great tragedies of the accident was that the Suw:tsgnu':ﬁr »
ent

|pad
e Clouds of fallout were traveling to -
o cOVEr it up- T . g wa‘lrds major population centers such as
pd no one Was WEITEHL 7 2 A1E Outside the Soviet Union knew about the ace -
hﬁ-ﬁk, a igter, when scientists in Sweden detected massive amount of radiati ﬂCclident until
0 :1-913'9%5L The effects of the disaster at Chemobyl were very widespread fflrhon o
for! ﬂ?:ﬂ ion (WHO) found that the radiation release from the Chemab:: ac ci&e;ew‘*:ﬂ;ludquahh
0rga" ihe Hiroshima and Nagasaki nuclear bombs combined. The fallout was also fa?-react;rfiﬁs
ztime. radiation levels ina Scotland were 10,000 times the norm. 30 lives were directly :zgt
Fﬂll he accidentor within a few months after it. Many of these lives were those of the workers
- toputout the graphite fire and were lost from radiation poisoning. The radiation released
aiso had long-term effects on the cancer incidence rate of the surrounding population.
cording 10 the Ukrainian Radiological Institute over 2500 deaths resulted from the Chernobyl
acident. The WHO has found a significant increase in cancer in the surrounding area. For
pmple, in 1986 (the year of the accident), 2 cases of childhood thyroid cancer occurred inthe
Gomel administrative district of the Ukraine (this is the region around the plant). In 1993 there
1H'EFE42 Cases, Whiﬂl'l is 21 times the rate in 1986. The rate of thyrﬂld canceris particulary high
fierthe Chemobyl accident because much of the radiation was emitted in the form iodine-131,
yhich collects in the thyroid gland, especially in young children. Other cancer incidence rates
ddn'tseem to be affected. For example, leukemia was no more prevalent after the accident.

than before.

What caused the accident? This is a very hard question to answer. The obvious one is
operator error. The operator was not very familiar with the reactor and hadn’t been trained
enough. Additionally, when the accident occurred, normal safety rules were not being followed
because they were running a test. For example, regulations required that at least 15 control
rods always remain in the reactor. When the explosion occurred, less than 10 were present.
This happened because many of the rods were removed to raise power output. This was one
of the direct causes of the accident. Also, the reactor itself was not designed well and was

Prone o abrupt and massive power surges.

o
/

55 Global warming

The atmosphere surrounding the earth is made up of nitrogen (78%), oxygen (21%)

@ the remainder, 1%, is made up of trace gases (called so because they are present in

Very small quantities) that include the greenhouse gases carbon dioxide, methane, ozone, el

'apor, ang nitrous oxide. These greenhouse,gases act as a blanket and protect it from the

|utra violet rays of the sun. They can also be regarded as natural controllers of the earth's
“MPerature system



Over the years, human activities have greatly increased greennouse gas emissiong 5
that they are now far above their natural levels i the atmosphere. Some important human aClhifeq
that produce greenhouse gases are: industrial processes, emissions from power Plants ang
transportivehicles. The increase in the quantity of greenhouse gases has raised the temperay,
uf the earth, a phenomenon commonly known as global warming. This effect has been Made
worse by cutting down trees and forests that help us by absorbing carbon dlnxlde

If countries around the world do not reduce emission of greenhouse gases, the Tollowing
would be the Prnbable scenario by the end of the 21st r:entunr

*  Temperature will have increased hy1—3‘5°CdEFE"d5“HmP°p”’aﬁ°" and m*ﬂgrmm
* . Sealevelwill be 15-90 crﬁhiglﬁlar. threatening about 82 millii-:m people with ﬂoods,'

*  Rainfallwould have decreased and there would be a reduction of food crops.

Sois itnot high time the world woke p to the seriousness of the problem?

5.6 Ozone hole

The presence of ozone in the strato:snherens more concentrated and dense nearthe equator
and decreases gradually as one moves towards the poles. This is determined by the movement
of the prevailing winds, the shape ofthe earth and the rotatjon of the earth. Towards the polesit
varies depending on the season. The depletion of the uzone layer is clearly seen in the South
Pole, i.e. atAntardma where there is a large ozone hole. Inthe North Pole the ozone destruction
is not so strong. The World Metec:-ruloglna'l Organization, the WMO, has playad a majur rolein
identifying and commumcaﬁng the prablem of ozone depletion. Since the atmosphere has no

international boundaries it was realized that remeclles shuuld be discussed and decided at an
mharna{mnal level '

The UNEP, United Nahnn Enwmnn‘aent ngram |r|ihated mewanna Convention, attendEﬂ
by more than 30 countries. This led to the landmark Protocol on Substances that Deplete the
Ozone Layer, which was adopted in 1987 at Montreal, it listed the substances which cause
depletion of the ozone and called for about 50% redur.:tlc-n of CFCs by the year 2000
Chlnruﬂunmmrbnn (CFC) is said to be one of the main gases responsible forthegreenhouﬁe
effect. It is emitted mainly from air conditioners, refrigerators-and aerosols or spray can
propellants. Another widely used chemical thatis a threat to the'6Z8ne layer is methyl bfﬂmide

[116]



ide, which is 30 to 50 times as destructive to 6zone as chlorine. Itis useg

os Used s disinfectants) for soil and commodities and as a trang port fuel
» alternative chemical s at present available to replace all methyl bromide
: 1obe clearly stated that the expected recovery of the ozone layer would have
. ”@; oné-! " ianout the Montreal Protocol on Substances that Deplete the Ozone Layer
o ed fora phased reduction of all ozone depleting substances. The dead ine for

| ' yhich ans was 1996, whereas India has up to 2010 to completely phase out these

nw
- ‘mwdﬂﬂ ch micals.
. WMWM e

raln
f“ld nomenon 0ccurs when sulfur dioxide and nitrogen oxides from the buming of fossl|
fepr® petrol, diesel, and coal combine with water vapor In the atmosphere and fall as
Ml;sud" :;‘09- These gases can also be emitted from natural sources like volcanoss. Acid
i gnow oxtensive damage to water, forest, soil resources and even human health. Many
aihe3 yeams have been contaminated and this has led to the disappearance of some
s sm:f sﬁ.r.h- in Europe, USA and Canada as also extensive damage to forests and other
sp'“’:ﬂfe. itis said that it can corrode buildings and be hazarﬁuqﬂdﬁdnmn heatth. Because

iaminants are carried long distances, the sources of acid rain are difficult to pinpoint and
pacom it to control. For example, the acid rain that may have damaged some forest in
ence 2 could have originated in the industrial areas of USA. In fact, this has created
Ge? between Canada and the United States and among European countries over
pcaisesof and solutions to the problem of acid rain. The intemational scope of the problem

1usled tothe signing of intemational agreements on the limitation of sulfur and nitrogen oxide
58 Consumerism and waste products

Cansumerism epitomizes the capitalist practice of producing both environmental problems .
andfalse solutions, in order to profit at both ends. Consumerism is economically manifested
nthe chronic purchasing of new goods and services, with little attention to their true need,
diatilt, product origin or the environmental consequences of manufacture and disposal.
Consumerism s diriven by huge sums spent on advertising designed lo create both a desire
o Ww trends, and the resultant personal self-reward system based on acquisition.

fﬁj one of the end results of consumerism. By the 1930s the world aconomy

Point where it needed to manufacture needs and desires and raise the level of
am Sothatthe capitalist class could continue accumulating capital; the system had
%MP:; Where the appetites of capitalists exceeded the demand of consumers for
Bhe 105055 ;l;:::es. So began the impetus for, and the creation of mass consumerism,
Industry— led by public relations and marketing— had developed that

eathed g
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- lue frarﬁ high production |
functioned to help the caplalist class grab the surpIus V&L *Voh U

“eonsumerism.”

How Consumerlsm Is Fostered

Several important tactics that capltalists use to generate.consumerism are;

*  Creating new psychological “needs” In people

*  Stimulating impulse buying T |
*  Creating and marketing fads and styles to spur temporary "USeiUiness o matenmgnm;

(or soclal obsolescence)

*  Making short-lived or hard-to-fix goods; many products are designed tq have
uneconomically short lives, with the intention of forcing consumers to répurchasg tg,
frequently. This is technical obsolescence, often called planned obsolescepge

Massive consumerism is in force, and some troubling consequences are starling to he
felt. The most alarming one is solid waste and its management. William Rees, an Urban
planner at the University of British Columbia, estimated that it requires four to six hectares of
land to maintain the consumption level of the average person from a high-consumption country,
The problem is that in 1990, worldwide there were only 1.7 hectares of ecologically productive
land for each person. He concluded that the deficit is made up in core countries by drawing
down the natural resources of their own countries and expropriating the resources, through

trade, of peripheral countries. In other words, someone has to pay for our consumption
levels,

India is a unique country with a great cultural diversity, associated with all kinds of
climates and rich flora and fauna. The human societies in our country have evolved within
magnificent environments, ahd reverence to nature is inherent in our cultural ethos. The

together with its creatures belongs to the Lord (Nature)..

_ : .. Let no one species encroach
over the rights and privileges of othe

I species. One can enjoy nature by giving up greed.”

Living in harmony with nature has always been emphasizeq with the philosophy totake

from nature only what we actually need ang not more. 'Khsiti (Soi), ‘Aapah’ (water),
‘Tej (energy/Sun), ‘Maruta’ (air) and ‘Byoma’ (space) are recognized as the basic resources
of the earth.

All organisms including man are integral part of nature, returning all

the nourishmep!
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Mother Eam{)urmssimlli’teratureis&baummhtm
W,gdf;m sed wasted, but conserved. For example, Kautiya's fam;ﬂt:t?:m mmmm
Mlﬁ hat may be considered as the World's first forest con e

{prograr. Cortemporary Mauryan kings maintained fores
‘fﬁmﬂ domestication, hunting, and forests as reserve, Through
@ gp explotters but utilizes of nature. Qur country has been ung

wﬂf‘iﬁwwfmmm 10,000 years.
%

' for different purposes,
history, the Indian peopls
erthe hﬂll?ﬂﬂaﬂfl’lmm

115:];& romo dharma that are ingrained in our culture. There is a need to incorporate these
i in requlating resource use. Based on our cultural heritage and tradition, our resource

. should be optimized. We must recognize our responsibility to conserve earth’s
iz < for future generations. We must conserve resources for our future generations.

.o Environment protection act
S

Environmental issues do notconcem one state or nation, but the entire world. Depletion of
czone layer, loss of biodiversity, disposal of toxic and nuclear wastes, extinction of forests and
snroachment of arable soil are a few of the many global issues that will affect survival of the
presentand future generations. Any carelessness on the part one individual, may result a serious
=~sdentwhich may threaten the existence of many individuals.

lnorder to avoid the chance of any major accident, which may wipe out the plant, animal or
human life completely from the globe, a need for concerted action was felt by many nations. In
1872, representatives of 113 World Govemment assembled in Stockholm to participate in United
Nzfions Conference on Human Environment. With it bedan the era of increasing global
cansciousness regarding urgent need to protect the environment.

Many countries, therefore, have introduced laws and control mechanisms to abats
emironmental pollution. Laws are just the vehicle for implementation of the policies of the
t&ton. The policies are made keeping in view the interests and needs of the people, as a
1"’“{'ﬂﬂ- These interests and needs may sometimes, differ but an urbane society has to strive
Wimplement it for the sake of the interest of the majority.

' India was the first country to impose constitutional uhIigat?nn on the st.ale and citizens
oo M and improve the environment as one of the primary duties. Article 48 A of the
*ullon of India provides: The state shall endeavour o protect and improve the
i ;:;’*ﬂf&ﬂdtn safequard the forests and wildlife of the country. Article 51A provides
Be the duty of every citizen of Indla to protect and Improve the natural

e . .
m"'“iﬂtmcfud:‘ng forests, lakes, rivers and wildlife and have compasslon for all
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Iiving creatures. Protection of environment has, thus, attained the status of joint ventyrg Of the

Govemnment and the people.

- he state to ‘protecy

findia itis clearly stated that itis the duty of t ang
immeaTaiﬂ?Eﬁ:fenn{:and to safeguard the forests and-w"d”:?r::::nﬁ:gxér:t iTp?ﬁEE
& duty on every citizen 'to protect and Improve the natural en il e _thagmuraam_
lakes, rivers, and wildlife’. Reference to the nuimnman:at has also Ena\r:r.I ot rective
Principles of State Policy as well as the Fundamental Rights. The Dﬂpﬂt:'“ “T'f;'nmnt
Was established in India in 1980 to ensure a healthy environment for the m:'"*f?-i is ater
became the Ministry of Envirinment and Forests in 1985. The constitutiona provisions arg
backed by a number of laws — acts, rules, and notifications. The EPA (Environment Protactmp
Act), 1986 came Into force soon after the Bhopal Gas Tragedy and is considered an umbrejj,
legislation as it fills many gaps in the existing laws. Thereafter, a large number of laws came
into existence as the problems began arising, for example, Handling and Management of
Hazardous Waste Rules in 1989,

5.9.1 Environment (Protection) Act:

The Environment (Protection) Act 1986 authorizes the central government to protect
and improve environmental quality, control and reduce pollution from al| sources, and prohibjt
Or restrict the setting and /or operation of any industrial facility on envirpnme.rrta_l grounds,

(Management and Handling) Rules 1989 is to control the generation, collection, treatment,
import, storage, and handling'of hazardous waste. The Manufacture, Storage, and Import
of Hazardous Rules 1989 define the terms used in this context, and sels up an authority fo
inspect, once a year, the industrial activity connected with hazardous chemieals and isolated
storage facilities. The Man utacture, Use, Import, Export, and Sto rage of hazardous Micro-
‘organisms/ Genetically Engineered Organisms or Cellg Rules 1989 ware introduced
with a view to protect the environment, nature, and heaith, in connection with the application



?’ g, disposal, collection, and treatment. The Environment (Siting for
0™ 1999 lay down detalled provisions relafing to areas fo be avoa
P priee® R BRI e
il siries, precautionary measures to be taken for site selecting 2s also the
' 6 ;ff o mnmEﬂfﬂ] pm’fecﬁﬂn \'Tmim shnu'rd. have been incorporated during the
M atation of the industrial development projects. The Municipal Solid Wastes
pr;mﬂﬁt and Hﬂndlling} Rules, 2000 EPPWI to every municipal authority responsible
r“,nam‘ ction. segregation, stur_age, transportation, processing, and disposal of municipal
gﬁl’ﬂ The Ozone Depleting Substances (Regulation and Control) 2000 Ruiss
il t:;id down for the requlation of production and consumption of czone depleting
The Batteries (Management and Handling) Rules, 2001 rules shall appiy fo
Mﬁ L;factllfeﬂ importer, re-conditioner, asserthr, dealer, auctioneer, consumer, and
el 2sU avolved inthe manufacture, processing, sale, purchase, and use of batteries
pk &0 et 50 3 10 requlate and ensure the environmentally safe disposal of used
“@; The Noise Pollution (Regulation and Control) (Amendment) 2002 Rules lay
' terms and conditions as are nacessary to reduce noise poliution, parmit use of
xers or public address systems during night hours (etween 10:00 p.m. to 12:00
ny cultural or refigious festive occasion. The Biological Diversity
Jct2002isanactto provide for the conservation of biological diversity, sustainable use of is
components, and fair and equitable sharing of the benefits arising out of the use of biological

psources and knowledge associated with it

mer

aidnight) 00 Of during @

592Water Act 1974
The Water (Prevention and Control of Pollution) Act establishes an institutional
snucture for preventing and abating water pollution. It establishes standards for water quality
andeffiuent. Polluting industries must seek perm issiorto discharge waste into effiuent bodies.
The Central Pollution Control Board was constituted under this act. The following modifications
i this act were undertaken in subsequent years. The Water (Prevention and Control of
Polltion) Cess Act 1977 provides for the levy and collection of cess or fees on water
:msunmg industries and local authorities. The Water (Prevention and Gontrol of Pollution)
éss Rules 1978 contains the standard definitions and indicate the kind of and location of
"ﬁ;ﬁm every consumer of water is required to affix. Thq Coastal Regufat_inn Zone
ke ;::991 BUfs regulations on various activities, including construction, are regulated.
protection to the backwaters and estuaries.
*83Air Act 1981

ihat::;:i; l!"‘rwa ntion and Control of Pollution) Act provides for the control and
Contry Bﬁardair pollution, It entrusts the powar of enforcing this act 10 the Central Pollution
%nf&:ha Air (Provention and Control of Pollution) Rules 1982 defines the

meetinas of the Boards and the powers entrusted tothem. The Atomic Enérgy



s T y -*Wﬁlﬁ-?"ﬁhx Eouicy ﬁﬂ%
tion and Control of p !

- he Alr (Preven oll
P11 1982 deals with the radiosciive waste. U8 /1 o control boards fq gt

Amendment Act 1887 empowers the centra Vehicles Act 1988 states that gy, *ih
grave emergeancies of air pollution. The M“"’: nsported. Moy,
waste is to be properly packaged, labeled, and tra

5.10 Issues involved In enforcement of acts .
the o .

India's ongoing population explosion has placed QFET:IE::E::I:;:‘; ‘ Zﬁ'::i"::sl::lm
This rapidly growing population, along with a move towa dits natural resources, Def o,
has placed significant pressure on India's infrastructure anciis enand are hind. f Sy ;
Soil erosion, water pollution and land degradation continue to wors e ®Ng econom,
development in rural India, while the rapid industrialization and urbanization in India S baom
metropolises are straining the limits of municipal services and causing serious air Pollutigy
problems,

Nevertheless, despite a greater commitment by the Indian government to protect Public heal,
forests, and wildlife, policies geared to develop the country's E,.-.r:unomy.have taken Precedancs
in the last 20 years. While industrial development has contributed significantly to economie
growth in India, it has done so at'a price to the environment. Not only is industria poliution
increasing public health risks, but abatement efforts also are consuming a significant portion
of India's gross domestic product (GDP).

As such, one of the main responsibilities of Ministry of Environment and Forest continyes
to be the reduction of industrial pollution. The Central Pollution Control Board Serves as the
national board, with oversight powers over the various state boards. It is also the ruling body
for the Union Territories. The Board was legislated into existence in 1977, following the
implementation of the Water Act. However, by 1887, only 20 of 25 states had ratified the
original measure and constituted their own state boards. Funding from the central govemment
has increased steadily since the Board's inception in 1977. By 1987, its budget had increased
more than ten-fold from its original allocation of Rs. 2 million to Rs. 21.2 million. At that time,
most of the Board's expenditures were targeted toward inter-state monitoring, basin and
sub-basin studies, comprehensive industry documentation and air pollution control.
Administrative eéxpenses accounted for Rs. 5.63 million in 1987-88. Litigation costs rose

- 69,000 in 1987-88. The cost of India's water pollution

problems has been staggering, In 1882, the National Engineering and Research Institute
estimated 70% of the nation's walerwas p : .

million were lost to health-related ilinesses

under Section 33 (apprehension of pollution) and Section 44 (violation of conditions of co

S i r‘-l"h.fatc-:_r&ct. Through its first ten Years in operation, the Board's efforts at litigato"
were lethargic as it filed only 181 Cases, and eventually dropped charges ri'l 186 of those. For
most of those years, only a few Cases wera filgq annually. 104 cases. were filed in 1986-87:
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ﬂange nthe Board’qﬁ enforcement strategy. Regulatory reforms ai
2 -ﬂ'@ﬂ : pmb| em in cities such as New Delhi have been quite diffic
o, India's Supreme Gourt lifted & ruling which requireq

med atimproving
Ultto implemnt,

; all
Hii to switch to compressed natural gas (CNG) enginas hilf;i:“t:a?{;;‘rt

#iﬂ' +F0r
1 sirom

g i ' [ :
! reatind public protests, riots, and widespread "commuter chaos”, To ease th
w0 oca govemnment changed course and allowed for a gradual phase out of th:
i

o the .
?W;  sousfieet The court was similarly unsuccessful when it attempted to ban all public

5@9 4t were more than 15 years old and ordered the introduction of unleaded gasoline
dﬁﬁ india’s high concentration of pollution is not due to alack of effort in building a sound
¥ tallegal regime, but ratherto a lack of enforcement at the local level. Efforls are

e : AR
a‘-’l"mnw nd erway to change this as new specifications are being adopted for auto emissions
o ntly accou nt for approximately 70% of air pollution. In the absence of muminatggi

nent efforts, including stricter enforcement, this figure is likely to rise in the coming years

&ﬁmmsheer increase in vehicle ownership.

in addition, India's reliance on coal-fired power plants for its electricity generation has

siemined some of the vehicular-oriented air quality improvement initiatives. Despite the
4 hat India s @ arge coal consumer, its Central Pollution Control Board has been slow to

ot sufur dioxide emissions limits for coal-fired power plants, mainly because most of the
w2 mined in India is low in sulfur content. Coal-fired power plants do not face any nitrogen
oigs emissions limits either, although thermal plants fueled by other fossil fuels are subject
o parficuate matter emission standards. Again, however, the government's support for air

ed by the lack of enforcement of these standards.

qiliy standards has been undermin
Futhermore, Indian economic policies such as high import tariffs on high-quality coal and
sed use of low-quality

sibsidies on low-quality domestic coal also have co ntributed to increa
oel,

%10 Public awareness

Effective implementation of environmental management and conservation programs

% on education, awareness raising and training in the relevant areas. Without an
"erstanding of how to conserve their natural resources, or indeed, why they must do so,
communities would be motivated fo participate actively in-programs o1 environmental
iough m“‘efargelgmups for environmental education are d!verlsg,dranging fm_m :I;hildren
Mﬂh&sw and women's groups to community leaders and politicians. I‘.n addmu.n. the
verse range of languages and cultures which also require special attention. In

Order that any: :
i .E"":mr.zmenm information is effectively imparted to each of these target groups, i
Bl oo oo g g et e e el Y ﬂnd EdUGa!iﬂﬂal progl'ﬂmE arﬂ
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implemented. The implementation of such programs requires skilled pertsr::::el ""“:h a ﬂeﬁhﬁlﬁq
i -countr ng o

approach to environmental education and training. OﬂTn. In . fnn:j;l. nnn-fi m:idu%m[&

required to ensure that good teaching practices aré 8mp oyed ang Puj

education areas, These activities require the dedication of time, funds and personng|, E“aunng

- ity to manage th
widespread awareness and knowledge will strengthen the CHPEW gethe ugeg o theg
natural resources over the long term.

# fri_‘



UNIT-V
ENVIRONMENTAL Laws]

Ty

: do not concem one state or naj ,
_mentdl |ssuasl ot conce on, bultheeng
eV 10ss Of biodiversity, disposal of toxic and nuclear wasteg ré world, De

d " la?:::r;"e."t of arab_l& i il few of the many global issyes that will affect gy
8" ot and future generations. Any carelessness on the part one individual Tni:

L s accident which may threaten the existence of many individyale
ghe= |

or Pletion
extinction of forests

o 10 avoid the chance of any major accident, which may wipe out the plant
! uman life completely from the globe; a need for concerted action was felt by mani;r

" |n 1972, representatives of 113 World Government assembleq in Stockholm to
ﬂmns oin United Nations Conference on Human Environment, With it began the era of

e

edsing global consciousness-regarding urgent need to protect the environment,

jn o

Many countries, therefore, have introduced laws and control mechanisms to abate
ionmenta! poliution. Laws are }ugt the vehicle for implementation of the policies of the
afon. The policies are made keeping in view the interests and needs of the people, as a
Jiole. These interests and needs may sometimes, differ but an urbane society has to strive
ipimplement it for the sake of the interest of the majority. :

Many countries have enacted special protection laws or amended their penal codes by
ceafing new criminal laws in order to prosecute the offenders of the environmental hazards.
The Japanese law for punishment of crimes relating to environment pollution was first such

siep. Later, many countries like Germany, Hungary, Porfugal, Spain, and Brazil followed the
sut. s el

Constitutional provisions

India was the first country to impose constitutional obligation on the state and citizens
hp"?te“ and improve the environment as one of the primary duties. Article 48 A of the
“nsituion of India provides: The state shall endeavour to protect and improve the
:T”“mlﬂland to safeguard the forests and wildlife of the country. Article 51A provides

shall be the duty of every citizen of India to protect and improve the natural
g tincluding forests, lakes, rivers and wildlife and have cnmp{ssfnn for all
the Goiamwm" Protection of environment has, thus, attained the status of joint venture of

Mment and the people.

Provisions of enyi ronmental laws

The . L .
I'Uhhh_" central, state and concurrent lists of subjects on which parliament and state

® are empowered to legislate control include noise control, land improvement,
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i t control, s,
uging schemes, Pest control,
imigation, town planning, slum clearance, ho In addition to consfitutional prg,, My

: tc. : i
Water pollution, forests, wildlife, recreation € re of water pollution by p

taken ca ;
environment, Indian penal code has T::::sun voluntarily corrupting or fouling e,
Punishment under section 277 wherein

ishment. Furth aler o
any public spring or reservoir has been made liable fnbr:::l:lllde punishab?;undﬂr
278, act of making atmosphere noxious to health has .

The matter refating to environment were initially :ﬁ::“b:dt:‘: Fgglsﬂ:nr:ﬂ;i -::f Sq
and Technology until a Department of Environment wa e into being in 1985, | -V
Department of Environment, Forests and Wildlife cam erts to exami B
Department of Environment had constituted a working group ufexnch areas e -
aspects of the problem in detail and suggest procedures, resear fum,,a;':: Yetems g
effectively tackling the environmental issues. The working grnul:li 5 T " QUidelingy
for integrating environmental concerns with exploitation of natura re?l u}rces." he Quidef
included the approach to the problems related to {i]. Water Fn I-IF on (ii) Solig Wastg
management (jii) Land degradation (iv) Air pollution (v) Noise pollution (Vi) Human setfieme,,
(vii) Impact of mining etc. Specific laws with intention to preserve en:ﬂrnnment Were ajg,
legislated all over the world. Our country has also enacted certain acts dealing v,
environment. They are: '

(1) The water (prevention and control of Pollution) Act, 19?4

(2) The water (Prevention and Control of F'n!lutipn} Cess Act, 1977
(3) The Air (Prevention and Control of Pollution) act, 1981 |

(4) The Environment (Protection) Act, 1986

(5)  The wildiife (Protection) Act. 1972

(6) The Public liability Insurance Act, 1991,

I Water Act: 1974 - The Water (Prevention
an institutional structure for preventing ing w i
for water quality and effluent. Polluting
into effluent bodies. The Centra Pollution ¢
act. The following modifications to this act

(Prevention and Control of Pollution) Cess Act 1977 provides for the levy and collection
of cess or fees on water con suming industries and local authoritjes, The Water (Prevention
and Control of Pollution) Cesg Rules 197g contains the standarq definitions and indicate

[126]



oy

- ters that eve
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n ater :
0 8 tionZon® Notification 1931 puts regutations o, ualr?u:f:mm 10 affx, The

i ula - .
“"a,,tﬂl Eeﬂ o regulated. It gives some protection to the backwatere a dmnes_ inclugin
nd es

ﬂnﬂsﬂunﬂ 4081 - The AIr (Prevention and Control of Pollytion tuaries,

L ﬁrﬁ" i mentofair pollution. It entrusts the power of enforcin ) t?:t Provides for fhe
b 08" ion and Control of Pollution) Rules 1982 deﬂnasg:hels acttothe Cpeg,
oards and the powers entrusted to them. The Ato Procedures of fhe

iV . Mic En

sctive waste. The Air (Prevention and Control of Pallutio ;r:r Act 1982

g™ mpowers the central and state pollution control boards to meet ’:iﬂi:dmant
Qrave

ct 1g:nci95 of air pollution. The Motor Vehicles Act 1988 states that all hazardoy
oers operly pa;kaged, labeled, and transported. .
gopefr .
Enqironment (Protection) Act: T|;IE Envimnn?enl (Protection) Act 1986 authorizes

i gguemmﬂm to protect.arid improve enwm‘nmental quality, control and reduce

gonfrom all sources, and prohibit or restr!ctthe setting and /or operation of any industrial
Ly on environmental grounds. The Environment (Protection) Rules 1986 lay down
medure_-s tor setting standards of emission or discharge of environmental pollutants. The
apjective of Hazardous Waste {H‘Ianagamant and Handling) Rules 1989 is to control the
qeration, collection, trgatment. import, storage, and handling of hazardous waste. The
yanufacture, Storage, and Import of Hazardous Rules 1989 define the terms used in this
ontext, and sets up an authority to inspect, once a year, the industrial activity connected
with hazardous chemicals and isolated storage facilities. The Manufacture, Use, Import,
Export,and Storage of hazardous Micro-organisms/ Genetically Engineered Organisms
of Cells Rules 1989 were introduced with a view to protect the environment, nature, and
health,in connection with the application of gene technology and microorganisms. The Public
Liability Insurance Act and Rules 1991 and Amendment, 1992 was drawn up to provide
for public liability insurance’ for the purpose of providing immediate relief to the persons
afiected by accident while handling any hazardous substance. The National Environmental
Tribunal Act 1995 has been created to award cumpenaaﬁnn for damages to persons, property,
andthe environment arising from any activity involving hazardous substances. The National
Environment Appellate Authority Act 1997 has been created to hear appeals with respect
lotesticions of aveas in which classes of industries etc. are carried outr prescribed subject
ocertain safeguards under the EPA. The Biomedical waste (Managementand Handling)
Rules 1998 is a legal binding on the health care institutions to streamling the process of
T}:Fﬂ handiing of hospital waste such as segregation, dis posal, collection, and Iroaimes.

*Environment Siting for Industrial Projects) Rules, 1999 lay down detailed provisions

§ sﬂlgteastn be avoided for siting of industries, Pmcautit:piwwﬂ;iﬁztiﬂz Tﬁ:iﬁ;

; s s I| Eﬁﬁﬁim projects. The Municipal

Solid w. d during the implementation of the industna
sl s imE S o 2000 apply tO gverym



: transportation, processing, and digpq,
tion, stnraEI: substances (Regulation and c"‘“‘"ﬁl}

of production and consumption of gq,
t and Handling) Rules, 2001 ryjeg shall

responsible for the collection, segrega in
of municipal solid wastes. The Ozone Daplat.

2000 Rules have been laid down for the ragl-llﬂt'n:ﬂ

depleting substances. The Batteries (Managem assembler, dealer, auctioneer, Consumg,

PP oSy m i Iopoties EaA cessing, sale, purchase, and Use gof
and bulk consumer involved in the manufacture, pro D

mentally safe dis

batteries or components so as to regulate and ensure the et:::ﬁ:mendn{ant} zuogc:s: .
used batieries. The Nolse Pollution (Regulation and Contros =172 ORI Dt
lay down such terms and conditions as are necessary to reduc: r::een' ) 1;55
of loud speakers or public address systems during night hours ( EThe Biological Div by
midnight) on or during any cultural or religious festive oc_L:aSInr\. ‘ sﬁslag'l able u arai_ly
Act 2002 is an act to provide for the conservation of blulnglﬂﬂ! :ffwersrty. o : b'sﬁ 'Jf its
components, and fair and equitable sharing of the benefits arising out of the use of biologicg|
resources and knowledge associated with it.

IV.  Forest and wildlife (Protection) 1972: The Wildlife P.rutectinn A_l:t 1972, Rules
1973 and Amendment 1991 provides for the protection of birds and animals and for g
matters that are connected fo it whether it be their habitat or the waterhole or the forests that
sustain them. The Forest (Conservation) Act 1980 and Rules, 1981, provides for the
protection of and the conservation of the forests.

Function and Responsibility of Central and State Pollution Control Boards

Once the environment protection laws are formulated, there should be organizations
and agencies to implement it and also, to prescribe corrective measures. The ministry of
Environment implements various pollution control laws 4:1j}re=i:'1:l3.r and through the Central and
State Pollution Control Boards. These agencies are responsible for controlling the discharge
of wastes and pollutants to the environment, Standards have been set for such discharges

and the ministry has notified standards for discharges into air, water and soil by different
industries.

immediately after 1974, the Pollution Control Boards were constituted at the centre and

in most of the states. Though initially constituted to secure proper functioning of the pollution

control laws, the Pollution Control Boards have to ensure the gradual elimination of water, ait
and noise pollution. Pollution control is a my '

tidimensional effort, Science; Engineering,

Laws, today, require that sjie clearance ce
Department of Environment and Forests

when new industyi : no
objection certificates from the concem SN rw o s p., S

ed Pollution Control Boards are fﬁandatnrﬁﬂ Al the
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rtificates are to be obtained from the.



in consent from the Pollution Control Boards
8eparataty yng
er

0
a0 ar 8 the extent of Pollution may be caused by the Unit and th: stc::: ol
to

tically © .
uﬂfmmﬁ ¢ pollution. The samples are obtained from these units at any 2,57
M

;.d ontan 12 # ievels. The functions of the Pollution Co
poP" g polution == N Control Boards are as

ment in the prevention, control and spread of air, water and soi

b L
M 268 regulatory body for environmental safety

a o research, training, information dissemination related to abatement of

- Pul'-ﬂ'u"

ke e portant. Some of the important regulatory functions

ry functions are mostim
P " glow or reject proposals for construction of new industrial units.
g inspect and analyze indus
i iitiate legal actiup against indus
ji) Toauthorize closure of Pollution by indu

) Torecommend the concerned Government

trial effluents
tries violating Pollution norms -

stries and siuppaga of water and electricity

in taking penal action against such units.

ole of Judicary in Environmental Protection:

Al the acts of omission in the protection and maintenance of the balance of the
enifonment can be scrutinized by the judiciary. As the beholder of the constitution of India,
be udiiary has playe a great role in the aspect of environment management.

%m"; India, perhaps the first judgment in the matter of environ ment was delivered by‘ﬂ'ﬂﬂ
oy t:ﬁumame Courton 17 February, 1986 in Shri Ram Fruits and Fertilzers Indusries.
o MSL:M to the leakage of oleum gas from one of me_t'un‘rts of the industry and 8s @
b e pefiio Ieakage several persons were affected. The Count, apart from awanfiing cost
S et i My oY compensation to the victims and imposed
‘ mw::%ttnn of the industry. The Court also directed Govemnment of India for
W0 experts m“""‘r'"tﬂl courts on the regional basis comprising oné professional judge and
the ecological Sciences Research group. -

~ Thege
g important case in which Honorabel Supreme

Was
1967 g Kanpur Tanneries case. Honorable Courtin theirjudgmenton 22~

thai P ¥
T T w pw o Yoy toits wﬂ[kﬂl's

Court delivered 8 landmark

Saptember,
can not be
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sovetoot ey S S ey
: Im ! rak
e e an . s i e g 8
directed all industries, municipal bodies " e ollution to Gan nﬂgalanu : ﬂr:'un
regulating them to stop poliuting discharges cau-‘-jlni Pa i relating t'n (; p”m”inca'“
that judgment, High Courts were directed 0 el lossn W Bhcpal gey - iy
within two months. In recent past, many environmenta lsf-o iy pal gas trag ’t:n
Silent Valley, Vedanta alumina complex etc. have .;F,ma bant:b ieancin l:;rahre SUpreme Cq ;
and were disposed of giving due significance tq ﬂnwmnlma a . Inshort, the s
Court have made the environmental issué a vital one in the country and has helpeq (, dray,

the attention of people from all walks of life.
Under the code of criminal procedure a District Magistrate or any other Exec,

magistrate specially empowered in this behalf on receiving information and being saf;

require the person causing obstruction or nuisance to remove such obstruction or stop such
hannel or a tank or an animal or well adjacent ¢, .

nuisance which is elating o a river or : .
large. Certain well known celebrities of Ingjg were

public place posing danger to public at _
punished by the judiciary for wanton violation of the norms of protecting wildlife,
Recently, Honorable Supreme Court by landmark judgrient directed Central ang g

state Govemnments to implement Police act, 1961, Section 30 of the penal code to implemen:
in letter and spirit to regulate music in streets up to a prescribed hour and at a prescribeg
decibel. It is appreciated by all sections of people throughout the country.

Preliminary idea on Environmental impact Assessment
Many developmental projects particularly during this era of globalization have been
taken up. It is desirable to have an idea of their possible impacts on the environment.

The objective of the environmental impact assessment is to ensure that the development
is sustained with minimal environmental degradation. The ministry of Environment and Forests,
Govt. of India has been assigned the responsibility for carrying out environmental impact
assessment of the developmental projects in various sectors such as multipurpose river
valley and irigation projects, thermal and atomic power, industries, mining, ports and harbors,
transport etc. It requires preparing an environmental impact statement on the following:

1. Effect of land including land degradation and subsistence.

Deforestation and compensalory reforestation

Air and water pollution including ground water poliution

Noise pollution and interaction

Flora and fauna, and loss of biodiversity

Socio-economic impact including human displacement cultural loss and health iils_lf"*':*'ts

U
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& on the project
o2 890 ited to the ministry of Environment, a scrutiny is done by the
| commitee 85 per the guidelines. Atter ensuring the prima-facie assessment, it is
ﬁhﬁm& the advisory committee. The advisory committee discusses the impact of the
ﬁqedvﬁm .+ authorities and if necessany, site visits are made for on-the-spot assessment
pects. Based on the‘.raeu::_au-ninatin:m1 the appraisal committee makes their

e . - R e

Environmental Management systems

Envronmental management systems serve as the tool toimprove environmental performance,
mental affairs. [tis the

o provide @ systematic way of managing an organizations environ
aspect of the organizations overall management structure that addresses immediate and
long term impacts of its products, services and processes on the environment. This system
gives onder and consistency for organizations to address environmental concems through
the allocation of resources, assignment of responsibility and ongoing evaluation of practices,
procedures and proce 3ses and focuses on continual improvement system.

amsx;m elements of environment management systems are —(1) Policy statement -
s ofthe organizations commitment to the environment (2) {dentification of sign
LTl R of products, actvies and senices 1< teir
forthe organi En:"'m“mﬂnt (3) Development of objectives and targets - envimnmentaf g!uals
ensure th zation (4) Implementation - plans to mee! objectives and targets. (5) Trainind =
at employees are aware and capable of thelr environmental responsibilites (6)
gement Review, :

The oy
ofth central theme of the environmental management is the reduction Of minimization

®impact ;
: of human activities on the environment, thus, an Endeavour 0 avoid overuse,

Misuge a
nd :
Marsa~. Fh"“ of environmental resources. The comer stone of the gnvironm

e T T n“mophyﬂfhﬂm
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Planning

1 Management

Review )
Checking implementatl uﬂl
corrective '-—4"

anagement System (EMS) Model

Emrirnnmental M

with the nature. The environment management model involves the following points — Policy,
planning, implementation, then checking or corrective action and then management review.

Environmental Audit and Life cycle assessment
Once asystem has been introduced for improving its envlrunmental performance it is

important to ensure that the system is alive, effective and in daily use. This can be done by

carmrying out an environmental audit. By auditing the management, shows its interest in
system, making employees aware that it is serious about the system and expects every one

touseit
An environmental audit is a systematic examination of environmental management

system that check whether the system is bamg used as planned or whether tha system
works in practice.

An internal environmental audit should be carried out at regular intervals by selected
employees (environmental -auditors). If any deviation is observed as regards to the
environmental management systems, the findings may be reported to the management.

Hence, environmental audit evaluates the performance of the unit, its management
system and processes: with aview fo environmental protection and includes an assessment

of factual data to evaluate the performance.
Environmerital life cyc[eassassmsnt is a tool for s',rsiamatlc evaluation of erwiranmental
aspects of products or service through its entire life cycle. Life cycle assessmentstarts with
life cycle thinking — an understanding that the environmental impact of the entire life cycle of
products and services need to be addressed. A products life cycle starts when raw materials
are extracted, followed by marufacturing, transport, and use. It ends with waste management
including recycling and final disposal Key elements of corporate strategies that implement
this approach are hench marks whichinclude compa ring altemative, both within the company
and among competitions, identifying suppliers which.act mnslstantly with company strategies,

research and development and training.
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