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PREFACE

_This book deals with Environmental Awareness and Health incfuded -
in the syllabus of P.G. Diploma Progr_amme in Environmental Studies
offered by Dr. B.R. Ambedkar Open University. The topics included in

- this course generally cover the "core area" of the programme. The syllabus

for the sake of convenience is divided into blocks each of which comprises

“a number of units. Each block generally covers a spéciﬁc area of the
-subject. The units are written by the specialists in accordance with a

format specially designed as to enable the student to read and understand

“them without much difficulty. Each unit begins with a statement of its

contents followed by objectives. Each unit has at its end summary, model
answers for the questions given in check 'your progress and also model
examination questions. ' Three assignments are-given at the end of the
book and the student is expected to submit at least one to the Coordinator/
Asst. Dlrector/Deputy Dlrector of the concerned Study Centre.

This book deals with dlfferent aspects of cnvironmental awareness,

- environmental education, various aspects of health such as water sanitation,

vector control, epidemiology and disaster management issues like carthquakes
and landslides, famines and 1100915, industrial accidents, toxic and chemical
wastes etc. - ' ' ' '

The University hopes that this material will help the student to get
acquainted with principal issues of Environment. . Critical suggestions
for improving the text are most welcome and they will be mcorporated
in the tuture edition. ‘
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UNIT - 1 : BALANCED VIEW OF DIVERSE ISSUES

Contents

1.1.  Objectives
1.2, Introduction
1.3, Quality of Environment
1.3.1. Global Issues
1.3.2. Situation in India
1.3.3. Urbanisation
1.3.4. Andhra Pradesh
1.3.5. Global Policy Directions _ _
1.4, Framewark for Action - Institutions, Individuals and Communities
1.4.1. Institutional Provisions '
1.4.2. Instruments for Institutional Interventions
1.4.3. Environmental Laws and Courts _'T o
1 4.4 Individual Action and Community Response
1.5, Moulding Public Opinion '
1.6, Summary

"~ 1.7. Check Your Progress : Model Answers
- 1.8, Model Examination Questions

1.1. OBJECTIVES

» After going through this unit, you will be able to

. describe the interdependency of environment and development,

. explain the need for a multi-disciplinary approach to development, and
. deseribe the alternative citizen's action. ’

1.2. INTRODUCTION

~In the past, industrial and economic growth in Europe and North America was fuefled by .

abundant resources, obtained either domestically or from less developed countries in Asia
and Africa. As a continwam, current attitudes were influenced by Western exploitative
attitudes with roots in ancient history, rise of modermn science, technology and industrial
capitalism. Affluent consume a grossly disproportionate share of the worlds resources.
The ratios differ for various resources, but it is estimated that overall the Usited States,
with 3 percent of world population, accounts for 35 to 40 percent of the world's consumption
of resources. Doubling of living standards in rich countries would increase the consnmption
of world resources six times as much as.doubling of population in poor countries. On an
nternational scale, the sway of Western science and cconomics has engendered not only
world wide interdependence but increased the threat of a. global confrontation between
rich and poor nations. A number of recent authors discussed the biblical idea of dominion

as the main historical root of environmentally destructive attitudes in the West. Lynn

White points out that christianity has been so anthropocentric and arrogant towards Nature

that it bears a huge burden of guilt for the environmental! crisis.




It was usually assumed and continues to be so, that science and technology were mherently
g00d and contributed to progress. The 1960s staried with high confidence in technology.
The United States set out to put'a man on the Moon and the space program was a triumph
of human ingenuity. Technology has developed in ths industrial west as part of a system
* that had cumulative and pervasive impact on life and thought. But large-scale technologies
also have accelerated the concentration of economic and social power and have proved
difficult to control. By the late 1960s there was growing uncasiness about the social and
environinental impacts of technology. It was ¢lear that cconomic growth. mainly had .
* benefited a privileged minority and had done little to meet the basic needs of the. vast
majority, The disparities between rich and poor countries are enormons and continue to
grow. FBarly in 19708 West became aware of ‘environmental degradation though they
were still confident that technology could overcome resource constraints. But by the cnd
"of the decade the escalating environmental and haman costs of 'techﬁological solutions -
were cvident. Around the world there is an environment crisis, an energy crisis, a food
crisis and a population crisis. Growing populations compete for limited resources. Expanding
industries consumc raw materials and genérate wastes at unprecedented rates. Today we
face difficult trade-offs among environmental preservations, economic growth, jobs - and
human health. ' ' - h .

Presently, each and cvery nation is plagued by seme form of environment pollution but
issues differ.- Gwyn, Prins says, environment issues differ from development issues in
 their impact upon individual's lives. Environmental stresses may or may not touch people's
lives in ways of which they are conscious and about which they can protest. Bui they .
always touch the sum total of 1iving~t.hings,' the biosphere. Environmental issues have .
been steadily occupying the international policy agenda for the past several years. '

~ Issues of environment int;ertwined'with thosc of ¢conomic growth, equity and welfare. '
' These arise mostly ont of the pattern ol 'development’ followed. Many present efforts to .
guard and maintain human progress, to meet human nceds, and to realise human ambitions -

© aré simply unsustainable - in both the rich and poor nations. The rosults of the present

. profligacy are rapidly closing the options of (uture generations. Humanity'has the ability
' to make development sustainable - to ensure that it meets the needs of the present without:
' .compromising the ability of future generations to meet their own nceds. -

13, QUALITY OF ENVIRONMENT __

After the Second World War, Western societies experienced rapid growth due to various
reasons. The low cost of raw materials and rapid increases i productivity in both -
agriculture and industry thade possible 1o achieve rapid growth in technological mnovations. -
‘Progress has been made - child piortality is falling, more number of people can read and
write, and quantity-wise world food production is increasing faster than the population.
But this rapid growth, based on quantitative criteria and on the unconirolled exploitation
of natural resources caused widespread environmerital degradation. '

- ‘Every year 6 million hectares of productive dryland turns mto worthless desért. This is
the resultant effect of a combination of factors such as deforestation, soil erosion, modern
agricultural practices and man's own empathy. More than 11 million hectares of forests
are destroyed yearly which now equals an arca about the size of India. - Much of this
land has been converted to low-grade farmland which consequenily couldn't suppori the
farmers who live on it for long. Between 1984 and 1987, the drought-triggered, environment-

" development crisis in Africa peaked causing chromic and extensive of shortages killing
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nearly a million and putting 35 million at risk. Recent reports by the Food and Agriculture
Organisation (FAQ), and Oxfam, a London-based vohuntary agency, say African countrics
like Angola, Mozambique, Sudan, Ethiopia and Liberia are again in the grip of drought
and famine. According to FAO reports, drought has reduced harvests in aJl of the countries
" bordering the Sahelian zone, from Mauritania to the West 1o Ethiopia tn the East. Situation
13 rapidly deteriorating in Sudan, and Northern Ethiopia is continuously facing a food -
emergency for the past five years. Brutal and continuous civil wars in these parts have
been the cause and effect of such grim conditions. In South America, the vast expanse
of forested Amazonia - approximately 6 million square kilometers - is in danger of extinction.
The slash-and-burn policy with regard to thesc rain forests has devastated many specjts,
plant and animal, and disrupted many cthnic cultures. Huge fircs in these forests send
cnormous amounts of smoke into the air obliterating the sunlight with consequential effects
on the global am'osphcre. Cumulatively, all these factors are likely to affect the global
climatic pattern, portending a grim scenario. In recent months dangerously high levels of
ozone and acid rain has been discovered for the first time in central- Africa.

Mounting costs of soil erosion and air and water poiluti_on have forced China to concentrate
-its efforts on cleaning up the symptoms rather than doggedly pursue industrial growth.
.The National Environmental Protection Agency (NEPA), in its 1990 figures, placed waste

gas emissions at 8.5 million standard cubic metres, forest cover at 12:78 percent (1988
figure} and industrial waste water 24.9 billion tonnes. While 15 percent of China is
affected by erosion and siltation, desertification is growing at a rate of 1560 sq. km. a
year. About 76 percent of China's energy is coal-based, which is low in quality and high
in sulphur. Thus China joins the big four in the world which contribute to green house
‘gases mainly due to burning coal - others are United States, Soviet Union and Brazil,

The main problem most people in Hongkong faced was air and noise pollution. Traffic
noise is sometimes deafening and is exacerbated by the poorly desigiied flyovers right
* outside residential and office buildings with no noise barriers. ‘Floating refuse is an endemic
" problem at beaches. Tolo harbour is notorious for its most polluted water.

. Air pollution is a major health hazard on Taiwan's heavily populated and industrialised
* west coast. About 94,000 factories combine to emit five key pollutants - air borne particles,
carbori monoxide, ozone, sulphur dioxide and nitrogen oxide. According to a survey
comumissioned by the Taiwan's Environmental Protection Administration (EPA), half the -
population of 20 millions are drinking water. from heavily polluted sources; all surface
and ground water sources.arc polluted. The most polluted area in Taiwan is the Lin
yuan petro-chemical zone near Kaohsiung. Taiwan produces 30 million tonnes of waste
annually. There is a 60-m-high mountain of garbage outside Taipei, capital of Taiwan,
which symbolises its preferred method of solid waste disposal,

Air pollution in Seoul, Ousan, Yochan and many other industrial cities, of South Korea,
have reached a critical level as a result of excessive sulphur dioxide, causing eye and
skin infections. Added to this is automobile pollution, whose emissions have increased
when the number of motor vehicles leaped from 53,000 in 1980 to 3.1 million in 1990,
. South Korea's coastal waters have been polluted by lead, mercury, cadmium and other
toxic waste endangering the food chain and consequently human population. A large
" number of people became sick afier a particular industry dumped 30 tonnes of phenol
~ into the Naktong River, the water source for much of the southeastern part of the country,
in February, 1991. :




Over the pa's't 20 vears, Thailand's environment has been drasticallirr deteriorating particularly

“between 1987-91 when it achieved double-digit growth largely due to foreign mvestment.

A 1990 report, by the Thailand Development Research Institute (TDRI), says that air

" pollution in Bangkok, 70 percent by automobiles, is among the worst in Asia. In Thailand's

Chaophya River, south.of Bangkok, dissolved oxygen content is nearly zero and as a
conscquence many types of fish and prawn life have disappeared from the Jower stretch
of the river. Deforestation is extcn_éive --at present forest cover is just about 18 percent.
With present growth rates, in a few years time Thailand's per capita emission level is
likelv to surpass even some industrialised countries. Per capita emissions of carbon dioxide,

- methane and chloroflusrocarbons (CFC) usage in T-hailénd, though lower than more developed
countries, is higher than other developed and undeveloped countries. when compared on
the basis of emission levels measured against GNP Competition for natural resources
intensified between industry, agriculture, housing and tourism after 1987 largely due to

the boom in industrial growth.

Forests are considered as carbon-sinks éf the world; particularly rainforests. However, -

Phillippine forests have depleted to an area of mere.6-7 million ha, necessitating the
government to make export of rainforest timber illegal. Environmentalists are worried
over denudation of forest cover in Malaysia - even European environmental groups have

demonstrated their concern. Timber is Ma,lays'_ia's) second largest commodity cxport earning
$3.1 billion in 1990. Sarawak, a province, alone exported some 14 million cu.m of logs

in 1990, 45 percent of it to Japan, The highly urbanised Klang valley {(which includes
the capital Kuala Lumpur) has two to three times the pollution levels of major cities in
the United States, and the Klang river system is heavily contaminated with agricultural

- and industrial cffl_ucnts and sewage.

" In Vietnam, which is still recuperating from thc effects _df some 13 megatons of bombs,
‘plus 72 million litres of herbicide wnleashed by the US in the 1560s, the current rate of

deforestation is 200,000 ha per annum.

In South Asia, Bangladesh and Myanmar face different kind of pfobldmé. Bangladesh is
under persistent threat of floods and cyclones, due to exte sive deforestation of trees on
upper reaches, and of mangroves. along the coast-line. Whether or not there is a link
between this deluge of Bangladesh and a rise in the sea level, according to some scientists
it could be a consequence of global warming. Rich mangrove forests along Myanmar's
(formerly Burma) coast line have been continuously deforested, and the coast line is barren;
open fo pressures of ocean waves, o

The Ewnropean community, which is the most industrially advanced part of the wd_rld,
produces 2200 million tons of garbage every year. Of this, 150 million tons arc industrial

“waste out of which nearly 30 million tons is bazardous. In OECD (Organisation for .

Economic Cooperation and Development) member countries alone, thére arc thousands of

waste disposal sites which require some form of treatment facilities. But the clean up is

expensive. Estimates show -that Federal Republic of: Germany requires $10 billion and

‘Denmark requires atleast $60 million to cleanup.

With ever tightening regulations, complanies in the West arc finding it cheaper to dump
the wastes in the Third World. Green Peace identified more than 36 milfion tonnes of
waste shipments from industrialised to underdeveloped countrics between 1986 and 19838
alone. In 1988, a deal to impori 15 million tons of US and European pharmaceutical and

* tannery wastes into Guinea Bissau, reached scandalous proportions. Under the deal, Guinea

Bissau was to receive 600 million dollars, .morc than four times the country's GNP and

L
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twic.e its national debt. Between 1982 and 1983 wastesl transported in Western Europe -
for disposal in another country reached $425,000 tons.

Disposal of wastes within Europe is more haphazard and indiscriminate. At the Dutch
‘border the chloride level in the Rhine is 400 milligrams a litre, whereas the natural level
would be about 20 mg. Nearly 50,000 tonnes of salt (from factories and potassium mines)
are crossing the German-Dutch border everyday. In Eastern Europe, four decades of
~ communist rule has degraded the environment drastically. The West German Institute of
Economic Research estimates that $200,000 millions would be needed over two decades
just to clean up industrial pollution in Eastern Europe. In.Europe, acid rains kill forests
and lakes and acid prec1p1tat1on may have acidified vast tracts of soil beyond hope of
repair, - .

- Elsewhere, in the United States, nearly 60 percent of the hazardous wastes are generated
by the chemical industry and allied operations. . Of 65,725 chemicals in common use,
data required for complete health hazard evaluations were available for only 10 percent
of pesticides and 18 percent of drugs, according to US National Research Council. The
unsafe dumping of toxic wastes in the US has generated lot.of heat and debate. One of
the prominent examples is that of the Love canal. In Love canal district, New York, an
abandoned canal was used as chemical dump, covered and sold to set up a school and
resident colony upon it. The tragedy was finally exposed in 1978 after residents complained
of abnormal numbets of miscarriages, cancers, birth defects and a wide range of other
illnesses. According to a conservative estimate, there are 50,000 such known sites in the
United States. After the Environmental Protection Agency (EPA) issued new regulations
requiring companies genetating toxic chemicals and industrial wastes to take rcspon51b111ty
for their proper disposal, a large number of US industries started looking ‘overseas for
dumping sites. In a controversial report, the Natural Resource Defense Council had predicted
that some 6,000 American pre-schoolers might eventually get cancer from ingesting chemical
residues on US produce - particularly apples treated with the ripening agent Alar. Some
50,000 pesticide products, in 600 chemical categories, are in use today, as farmers apply'
hundreds of chemicals every year to controI weeds fungi or insects on produce

" Mining as the first stage of industrial process has been another important aspect of industrial
pollution. - Thousands of miners have been affected through mining operatien ever since
the industrial revolution. Lands have been ravaged, landscapes have been polluted. In
northern Saskatchewan, in Canada, cxtensive uranium mining has affected the ethnic Indian
communities, and also lakes, birds, plants and animal species.

Industrial accidents is yet another problem of industrialisation. Accidents involving toxic
chemicals and radioactive materials have occurred the world over. A survey carried out
by the US Environmental Protection Agency, 6,928 accidents of varying severity occurred
at US plants between 1980 and 1985; and average of five a day. In 1984, liguid gas
storage tanks exploded in Mexico city, killing 1000 people and leaving thousands homeless.
An accident at a Union Carbide plant in West Virginia resulted in emergency evacuation
of residents and some health problems - only months after the Bhopal gas tragedy in
India which killed over 3000 people and injured 200,000 more in 1984. The accidental
release of the highly toxic and mutagenic chemical dioxin at Seveso, Ialy, and the ensuing
saga of drums of comtaminated soil being passed around Europe demonstrated the need -
for strict environmental regulation and monitoring efforts. In 1986, a fire at a warchouse
-of a chemicals manufacturer in Basel, Switzerland, released toxic chemicals into the Rhine
causing massive fish kills and affecting the vital water supply in countries downstream




all the way to Netherlands and sent toxic fumes into France and the Federal Republic of
Germany. It could be' years for the eco-systems to return to their former status. The
Minamata tragedy in Japan is known for the mercury pollution of the seas threugh unscrupulous
dumping which affected scores of fishermen through contamination of fish. Thousands
of Iraqgi's died and scores were debilitated after consuming chemical processed wheat,
marked for seeds, which was imported from West. ' ' ‘

* . The recent Guif war has highlighted another enviroimental problem of massive proportions:
sea pollution due to oil spills. Deliberate leakage of -0il into the ocean by Iraq, during
the war, which affected large number of species, is the largest ever spill. Coupled with
this spill, which potentially could change the dynamics of otean currents, was the black
* pillowing smoke out of the 600 odd damaged oil wells in Kuwait, with probable effect 2
on the world's hydro-meteorological cycle - consequences of which are vet to be understood.
Already there are incidences of black rain up in the Himalayas as reported bya mountaineering
“expedition. n _March. 1989, a oil tanker belonging to Exxon company, Valdez, disgorged
10.8 million gallons of crude oil into the ocean at Prince William Sound in North Atlantic:
ocean. - An estimated 28 million gallons of oil ‘was. ocean-spilled within' the ‘first ten
months of the year 1990. Omitting mega-spills, the yearly average for the past decade:
was 34 million gallons. Most of the spills -are caused by human etror, pipelines bombed
by guerillas or storage tanks struck by 1Iightni1.1g'. ' AR S

1.3.1. Global Issués

At the global level, there is'_a debate over what constitute the 'mbst-'urgent problems.'
‘However, there are some priority. areas or themes at the global level that need to be ~ ~
emphasized. These are : N : o '

i, Sustainable use: and 'Qons.erv.a\tiqn\of réébﬁrces.
ii.  Preservation of nafure/environment. B

iii.  Prevention of pollution. | o

iv.  Control of population growth. .

Acid rain, desertification, global warming, 6zone layer depletion, pollution of -air, water
and soil, radioactive contamination of large areas. species extinctibn are some of'the most
urgenl environmental threats to be dealt with in the prssent and in the future, problems
which are clearly serious, interdependent and.characterised n most cases by a transboundary
" dimension in space and time. The late 1980s havé:_ seen an unprecedented growth of

concern for the greenhouse effect, the global warming and other changes expected to
_occur as a result of the emission of various gases which trap heat in the carth's lower

atmosphere. The atmospheric concentration of carbon dioxide in the 1980s has been 20
~to 25 percent above the pre-industrial {or pré-1800)' level, The greenhouse effect is

extraordinarily complex. By 2030 AD., the global average temperature is likely to be
~ warmer than at any #ime in the last 12,000 years. This situation was possible with extensive ©
" burnirig of fossil fuels to run automobiles and industries. Other- gases like CFCs threaten

“to deplete the planet's protective ozone shield to such ‘an extent that the numbers of human . "

-and animal cancers would rise sharply and'the o_éean's_ food chain would be disrupted.

. A report prepared by an Inter-Governmental Pa'r_l'él'o_n Climate Cha-nges (IPCC) Wams_of
climate change due to global warming with devastating effect on millions of people, animals
and plants as fertilized land turns to desert, and coasts are flooded. -
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. 1.3.2. Situation in India

In India, deforestation in the Himalayas resulted in soil erosion dlrect]y affecting the
people of Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh. Rate of depletion of
forest cover in Punjab and Haryana ranged from+ 120,000 ha to 49,000 ha betwcen 1972-'

75 and 1980-82. Excessive doses of fertilizer has affected soil fertility considerably. |

. According to a study by the Central Soil Salinity Research Institute, Karnal, nearly 10 to :
20 percent has been damaged by different salts. The Yamuna, the biggest tributary of ;
Ganga, flows are loaded with domestic and industrial sewage collected from Yamunanagar,
Panipat and Sonepat. Activities such as brick-making, quarrying and mining denuded the
earth of its rich top soil, a layer which is conducive for plant growth. There arc 6972
towns and cities in the eight states drained by the Ganga basin. Of these, as many as
- 100 are located along 2,525 kms., discharging large quantities of untreated sewage into
the river. A rough estimate indicates that 27 major cities on the banks dump about 1200
million liters of waste water into the river every day. Out of 300 industrial units located
along the river, 64 have been identified as gross polluters because of the volume of waste
discharged (1,000 kilolitre or more per day) or the toxic characteristics. In 1986, under
an ambitious Rs. 250 crore Ganga action plan, the entire stretch of the river flowing
throngh Uttar Pradesh, Bihar and West Bengal was to be cleaned i in phases. :

Pollution problem is acute glong the industrial metropolis of Kanpur due to large number
of tanneries which have turned the Ganga into a mess. The River Gomti flowing by the :
State capital Lucknow is laden with sullage.” Atmospheric pollution has already defaced
the marble marvel of Taj Mahal caused by the emissions from a large number of foundries
~in Agra, and from the oil refinery at’Mathura. This refinery was constructed over the -
protests of env1r0nmenta11sts Recently, the Rajasthan Government has initiated plans to -
construct a thermal power station on thc border area near to Agra. :

Presently, a major controversy is raging over the multl-purpose Tehri dam project in Garhwal
Himalayas regarding the choice of location. (high seismic zone) and project-feasibility.-
From its planning stages in the 1970s, the project has drawn adverse comments from’
ecologists, When first prepared in 1967 the cost of the project was put at Rs. 126.80
crores, which escalated to Rs. 4,142 crores by March, 1990.

Mining operations have been the biggest threat to the desert environment in Rajasthan.
Even reserve forests and wildlife sanctnaries have become susceptible to such exploitation
contrary to specific laws governing these areas -'status of the world- famous Sarlska Tiger
sanctuary 1s found to be no different.

‘Due to the abundance of mineral deposits in the Chotanagpur plateaus and south and
central Bihar, where two steel plants and a number of chemical units are located, environmental
pollution of the region has been extensive. As estimated 80,000 tons of ash from the
Chandrapura thermal power station of the Damodar Valley Corporation flows into the
river Damodar. Alarmingly, an analysis revealed that the water of the Subarnarekha
river, in its lower reach, contains 6 mg. of cyanide per litre. The regmn of Chotanagpur,
a tribal belt dotted. with hills and covered by dense forests has a quiet climatic change
with the establishment of giant industrial complexes - chiefly, the Heavy Engincering
Complex, the Subarnalekha Hydel project, and the Patratu Thermal power project - besides
extensive deforestation. Agitations in the region led to the dropping of the ambitious .
Koel-karo hydel project with a generation potential of 1000 mw. Apart from industrial
pollution, Madhya Pradesh faces other environmental hazards such as rapid denudation of

the forest cover, d1scharge of municipal sewage into the rivers, unscientific mining and




the fly-ash problem caused by the usage of poor-grade coal thermal power plants.
‘Bauxite mining was the causal factor for the rapid denudation of the’ Maikal ranges - the
most important watershed in the country. In Madhya Pradesh, an Industrial Safety Audit
in 1985 identified 12 units as hazardous as they use dangerous chemicals such as phosgene.

‘Despite this knowledge, and the experience of Bhopal Gas tragedy in 1984 which left .

thousands killed or maimed, govemment is yet to formulate a consistent policy on environmental
parameters before granting industrial licenses. In Ankleshwar (Gujarat), which is one of
the largest chemical industrial estates in the country, the air is hazardous to breathe. The
Sardar Sarovar project, which involves building a series of dams across River Narmada,
will submerge about 1,30,482 hectares of which 55,681 ha is prime agricultural land and
36,066 ha of forests. . : - E '

In Maharashtra, molasses produced by more than 100 cooperative sugar factories has
contaminated most drinking water sources, as it is'dumped in’ pits wherever possible;
Krishna basin has been affected extensively due to this pollutant, -Thane region of this
State is a revealing example of urban decay - due to factors like lack of proper planning,
haphiazard constructions, poor sanitation, large scale health problems, lack of proper financial
" structure within the civie bodies and gross mismanagement. Whole of the Marathwada
region is under continuous drought conditions due to unscientific agricultural practices,
lack of effective water sources, denudation of tree cover, etc. In parts of Kolhapur and
Vidharbha, forests have been clearsd completely.

The hill areas of West Bengal, like Darjeeling, are locations for many quarrying and
mining operations denuding the arca completely of any vegetation, ' '

The greatest threat to environment in North-eastern region as a whole is deforestation.
" Mechanised open cast mining (Coal India) and oil pollution and flaring of gas (Gil and
. Natural Gas Commission) have devastated productive farms and lakes.  Also0, untreated
effluents of Hindustan Paper Corporation have destroyed water bodies and agricultural
,land. The Loktak lake, in Manipur; the biggest in India, is sick due to heavy siltation
“and choking of feeder channels and soon it may dry up if preventive measures are not

taken; all rivers of Manipur discharge into this lake. At present there is no fish in this

lake which once used to supply the same for the entire area. ' '

In Orissa, the Angul-Talcher area suffers from scrious air pollution mainlv due to fly
ash, and water pollution from the two thermal units. Estimates show that more than -
2500 tons of fly ashi is generated daily which is expected to go up several times after the
super thermal plants of the National Thermal Power Corporation are commissioned. In
addition, the National Aluminium Company plans to add a sixth unit and a fertilizer
plant is likely o be established. The Rourkela-Rajgangapur area in Sundergarh district is
also the cause for some environmental concern. ' '

- Landscape of North Karnataka is severely eroded as a result of intensive and unscientific
manganese mining. The Kaiga nuclear power project is nearing its completion in Uttara
Kitnada district of Karnataka. Led by Dr. Shivaram Karanth, a Inanpith Award winner,
environmentalists have opposed this project on ecological grounds. On the Western Ghats,
 {ea plantation project covering a vast area of 1800 ha of grasslands, in villages of Galibeedy
and Kaluru near Madikeri, had led to a ferment in the tiny district of Kodagu.

- Environment in Goa is destabilized by iron-ore mining and 'throw-away' culture brought
in by tourism. The second largest river in Kerala, the Periyar, considered as the life-line '
of the State has lost much of its importance because of various factors such as environmental

-
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degradatwn po]lutlon scouring of the sides, encroachment and salinity. The 227 km.
long river has a drainage area of about 5200 sq. km. of which 112 sq. km. extends into
Tamilnadu. About 25 percent of the industrial units in the State are located along a 1
km. stretch on the Periyar bank at Udyogamandal. Their effluents were found to contain
poisonous pollutants, mostly heavy mefals, such as zinc, mercury and copper, and fluorides
and phosphatcs - volume of discharge by 11 major units is to the tune of 1.3 lakh kilolitres.

.- Kerala has three major eco-systems - cstua:rine river systems flowing into Arabian sea

which snpported a large number of birds, animals and plants; rain forests; and the Shola -
forests of Idukki district. Many of Kerala's rivers originate in the sholas which helds the .

rainwater and releases it gradually. The destruction of the same now would mean drying
up of these sireams. The proposed Pooyamkutty Hydel project at Pindimedu, of Tdukki

district, is plagued by controversy on ecological considerations like the earlier Silent Valley

project which was shelved due to widespread concern and protests. In Tamilnadu's North
Arcot Ambedkar district, more than 200 tanning units are located along the Palar river
from Ranipet to Vaniambadi flushing out enormous volume of effluents - due to which
the river is now called Pazhar, river of waste. Both Eastern and Western Ghats are shorn
or any vegetative cover aftor years of deforestation. The river Cauvery is polluted by
effluents of different industrial units located alcmg its conrse, both in Karnataka and Tamilnadu,
particularly in Salem and Tiruchi districts. A 2000 MW nuclear power project is proposed
to be constructed at Koodangulam i Nellai Kattabomman district which is opposed by
the local fishermen.

Pondicherry is facing environmental pollution problems with the spread of urbanisation.

Areas of 'Kalap?th and Krimambakkam have been identified for closer monitoring. Large
* tracts of farm land has been converted into residential and other projects. The tropical
, forests of Andaman and Nicobar islands, a towering and verdant canopy, are vanishing at

an alarming rate - systematic denndation has resulted in soil erosion in many pockets. .

Wastes from saw mills, and sewage have reduced the marine life drastically. Pollution
was added to the placid region, caused by fertilizers and pesticide run-off, with the increase
in agricultural activity.  Touifist inflox-had-its ovin ncgatlve effects on the marine eco-
system, particularly the coral reefs.

- The idyllic islands of Lakshadwecp face environmental threats in the form of coral reef

destruction. According to the recent estimate by the Central Marine’ Fisherics Research -

Institute at Minicoy, the in situ percentage.of dead corals at Minicoy is upto 90 percent
of the surface coverage, and it is about 50 pcrcent at Androtti, 80 percent at Kalpeni and
30 percent at Suheli Par. :

1.3.3. Urhanlzatlon

I India, urbamzatlon has become ¢ a phenomenon of this century. Many cities face problems
such as.deteriorating infrastructure, environmental degradation, inner city decay and
neighborhood collapse. Yet, comparably, the physical environment in many cities of the
industrial world has improved substantially over the past two decades. Garbage and auto
emissions, including noise polhition, now greatly influence environmental conditions in

these cities. In contrast, industrial growth and employment is the powerful stimuli for

the rapid urbanisation of developing countries. Lack of planning, collapse of infrastructure

due to rapid migration frayed the urban- fabric putting enormous pressure for shelter and -

- services. Air, water, noise and solid waste pollution problems have increased rap1dly
with consequential impacts on the life and health of city and suburb inhabitants and on




their economy. A growing number of the urban poor suffer from a high incidence of ,

diseases - acute respiratory diseases, tuberculosis, intestinal parasnes and diseases linked

- to poor samtauon and contaminated drinking water (diarrhoes, dyqentery hepatltls and
typhmd) are usually endemic. :

‘31xty percent of Calcutfa's population sufﬁ,r from pneumonia, bronci‘utﬁ and other reqpudtory
diseases related to pollution. The Hooghly estuary, near Calcutta, is choked with untreated.
industrial wastes from more than 150 major factories. 'In India, only 269 towns and
cities had partial and only 8 had full sewage treatment facilities. ‘Unguided industrial
growth and uncontrolled physical expansion of cities are two factors which played havoc
on the most productive agricultural land, and on the health.and economy of the neighbouring
villages of a urban area. Further, this increased inter-regional disparities creating social
and economic imbalances. I ' o '

industrial effluents of a factory. near Thanjavur, in Tamilnadu, affected the neighbouring
villages like Gopainagar, Kurungulam, Thuvalagiripatti and Nagappudaiyanpatti. Effluents,
200,000 litres per day, have degraded agricultural fields and water sources. Cattie die
after consiming the effluent water. Health problems, duc to effluents, are gradually surfacing,.
While in Rajasthan, five villages -~ Tamlao, Deeppura, Malpura Bakshapura and Jharjhani.
- situated within ten km. of Rajasthan Atomic Power Station (RAPS) at Rawatbhata, arc
* reportedly affécted by radiation. Congenital deformities, lung and skin discases, tuberculosis,
infertility among womer and impotency among men were somc of the health problems
identified in the area. In 1991, a team of doctors conducted a comprehensive health :
“survey in order 10 verify any link between these problems and lhe RAPS-related Iadlatl()l’l
- lnfOPTTld‘liOn about their findings is net available. ' ’ '

Total urban p()plllﬂtl(m in India, is 217 millions accountmg for one- iounh of the (ountry g
popuiatmn And about 25.percent of fotal urban population lives in siums and under
conditions of severe deprivation - illegal fand tenure, deficient environment and services.
The National Commission on Urbanisation had noted that urban land records are in 'hopeless
d1sarray and observed that the census of 1981 collected less mformdhon or urban issues -
than did the census of 1971. "It wggcstod a modlf“muon in the course of urbambdtlon

13.4. Andhra Pradesh

Andhra Pradesh is one of the five big States in India. With three distinct natural regions,
it houses a large variety of natural resources. Prior to'1980s, its economy was considered
to be predommantl\« agriculture based. In the past two decades, the State has continuously
and deliberately tried to move away from the agricultural economy. From a modest beginning
‘during independence with only 45 large and medium industries with ajn investment of Rs.
63 crores, this State has emerged as one df:the major industrialized States in the country.
At present, it has 828 large and medium industries with a total investment of Rs. 11,772

crores providing employment to nearly five lakh persons. This pace of industrialization
was particularly rapid in the past decade. However; industrialization tended to be clustered ™
in the capital city and one or two other centers, with concomitant socio-economic problems.

Natural Resources : Accmdingj to data provided by the National Remote Sens'mg Agency,
compared to 1967, when the forest cover in the-State was 63,540, 5¢. km., i.e. 23 percent’
of the total area, it has depleted to 11 percent presently. Andhra Pradcsh forests have
been generally classified into five categories : Southern Tropical Thorn, Southern Troplcal
Moist Deciduous, Tropical Dry Deciduous, Littoral and Mangroves. The richest belt in
~ forests is the northern stretch of the State, which includes districts of Visakhapatnam,
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Srikakulam, East Godavari, Adilabad and Khammam. Certain areas in Cuddapah, Chiitoor
and Kurnool were known for exofic varieties of plants and dense forests. Thus, forests |
“have been one of the important primary commodity upon which the net domestic product
“was sought to be increased. These forests served a variety of needs, like domestic energy
needs cattle grazing, industrial purposes, efc. But, the regenerative capacity of these
forests couldn't copeup with the rapidity. of forcst clearance. The faster pace of forest
clearance was mainly dus to industries, especially forest-based - there are 8 major industries
which are exclusively dependent on tress. Further, population explosicn, and its subsequent
land necds, made its own impact on the depletion. Thus, forest cover is getting lost both
in quanutatwc and qualitative terms; some rare varieties like Red Sanders Rose wood,
Teak, etc., are almost extinct. '

Effects of such denudat:ion. of forest cover are widcspread, and indircct, which is generally
less understood. Loss of tree cover ¢xposcs land to the rains leading to top soil run-ofls,

and subsequent siltaﬁon of water channels and rescrvoir. Further, this siltation creates
uncontrollable situation like flash floods and droughts, as less water is stored to last until
next monsoons. Also, with less storage capacity, depleting forest areas and unobstructed
+ water run-offs into the oceans, there appears a break in the local hydro-meteorological
cycle which most often leads to-'decrease in the rainfall, Thirdly, top. soil loss means
there is no medium for life regeneration, as it is i.he only source ‘of genetic material for
almost all the biological specics.

According to some studies, most of the reservoirs built up across Godavari, Krishna and
Tungabhadra are silted up to one-fourth of their original capacity. Apart from reservoirs,
even rivers, streams and canals are choked up by silt. As a result of these far reaching
changes in the ecological balance, economy of the state is grédually reaching a stage of
peril. Agriculture has suffercd the most inall the threc regiors of Andhra Pradesh despite -
different lévels of impasot; coastal Andhra is troubled by water logging and salinity whlle
Telangana and Ravalaseema suffer with continuons drought conditions.

' Water Pollution : In Andhra Pradesh most of the important lakes and streams arc grossly
- polluted.  Reportedly; at present, only 23 percent of our inland water sources contain
~ clean water with 3 w 5 parts per million of BOD (Bio-chemical oxygen demand an indicator

- of pollution). Since most of the drinking water and other needs are met through by these

inland sources, pollution of the same has the. potenfial to,cause damage to public health
industrial development, flshenes agrmulture and recreation.’

Prominent industrics in Andhra Pradesh which are causing serious water pollution problems
belong to the categories of sugar, distillery, rice mills, paper mills, tanneries, textiles,
jute, chemicals and fertilizers, oil refinerics and pharmaceuticals. * Effluents from. these
industries are improperly treated -or not treated at all, thus contammaung a large number
-of neighbouring wells, lakes and streams.

Pollution of Sharada river by the sugar and distillery effluents from the. Anakapalli co-
operative sugar faclory frequcnt]y forces closurc of mummpal water supply to Anakapalh
fown. .

Toxic chemicals from local mining industry has qermusly polluted Gattimadugu vagu of

Vinukonda, poisoning plants, animals and human beings. Domestic’ sewage pollutes the

drinking water source at Khammam, and, in° Vizianagaram, River Champawati is contaminated
by raw industrial effluents. River Nagavali rcceives sugar and paper mill effluents from -
Rayaguda !
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Godavari and Krishna rivers are polluted by sullage and sewage from towns situated along
their banks. Further, Godavari is the ultimate sanctuary for partially treated effluents
from paper. food and chemical fertiliser units. Peddavagu in Kagaznagar most of the time
carries local paper and textile industrial effluents, while Pasupu vagu at Bodhan is polluted
by Nizam sugar factory effluents. In Nellore, Velpur canal, Satyawada Teki and Atreva.
drains receive domestic wastes and sugar and distillery effluents from local factories.
'Bulusuvag,u at Bhlmadole and the Bandirevukada at Challapalli are also polluted by local
- sugar factories. Factories at Amadalavalasa,  Bobbili, Govada, Ehkoppaka Tuni, Pithapuram,
Samarlakota, Miryalguda, Gadwal, Tirupati.and other places are also causing local pollution
prablems. Handri river at Kurnool is pollutéd by oil - industry effluents. Distillery effluents
at Chittoor are contaminating the drinking water sources. The famous Kolleru lake receives
through its 16 drains, 15 irrigation channels and 2 rivers, many varieties of pollutants
including the pesticidal and fertilizer residues from the farms, sullage and sewage from '
municipalities like Eluru and Gudivada, and industrial effluents from tee mills, sugar,
distilleries and other industrial units in its catchment area. ‘The adverse effects of pollution
on the lake include eutrophmauou depletion.of prawn, fish, duck and pelican populatlons
prolific growlh of weeds like water hyacmth and reduction in tounst traffic. '

Fulicat lake in Nellore district, with a spread of 600 sq. kms. is another victim of industrial
pollution, from the industries. ‘established both in Andhra Pradesh and Tamilnadu. In-
addition, there is &xtensive deforestation of mangroves affecting the Jake's biosphere depleting
marine resources. Consequently, many fisherman families dependent on these are facing'
problems of survival. - S '

‘Along a coasthne of 974 km., extinction of ‘mangrove forests, a natural barrier against -
sea erosion and cyclones, has exposed the land to devastation and degradation. Sea is
also being increasingly used to dump manicipal wastes, refuse and industrial wastage.
‘Present trend of industrialization along the coastline has serious connotatmns for the survwal
of marine resources and coastal env1r0nment

Air Pollution : Intcnswe loca’uon of cement mdustries in Wadepalli, Kodad of Nalgonda ‘
district, and near Vijayawada has spread pollutant particles across sutrounding arcas. Villages

like Ramapuram, Dosapeta, Malkaputam, Madhiavapuram, Mellacheruvu, Bajinepalli, Mallarcddy -

gud_em, Kandi Banda, Lakshmipuram, Ganapavaram, Kuch1pud1 Kapu gallu, Togari, Gudibanda,
Yerravaram and Nallabandagudem, near Wadepalli are affected by the cement dust settling
on their crops. People rosiding near cement industries, generally, are “plagued by lung -

- disorders, bronchitis and other bronchial ailments. ' é -

In other cenires- like Manchiryal, Jaggaiahpetj Cuddapah and Tandur, where there are

. cement industries and rock quarrying units, air is laden with cement dust and other tiny

particles. Particle pollution is particularly serious considering its effect an the lungs of
children, women and old people,

Thermal power ‘plants produce lot of fly ash, and pollute the ‘areas around Vijayawada
and Ramagundam. Ash problem is.also severe in areas wherever sugar factories have
been established, like Bodhan, Hindupur, Zahirabad, Chagallu, etc. A recent phenomena
" is the flaring of'natural gas in the Godavari basin at Narsapur which is regular source of -
carbon pollutants in the atmosphere. Also, gas pipelinc from Narsapur to Kovvur, frequently
spews out gas in the midst of fields and villages through leakages, and is often accompanied
by fire. This 72 km long pipeline supphcs natural gas to the Gas Turbo Power Station at
Vijeswaram, - :
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Limestone, which is used in steel plants and paper mills is qiid,ri-ied at the mines in Chinna -

Malkapuram, Jaladurgam, Peapully, Chandrapully and other sites within a radins of 20 .

km. from Dhone, near Kurnool. Also, burnt lime from these sites is used in the fertilizer,
sugar, petrochemicals, steel and paper industries. But, the limestone kilns are the sources

of air pollution, posing serious occupational hazards for the workers, mast of whom are

and carbon dioxide emanate from a mixture of burning coal and limestone. Due to this,
and particle pollution, the old and the young alike suffer from respiratory problems, skin
‘rashes, cough, malarial fever, asthma tuberculosis and other- diseases. -

Pollution of atmosphere by the intérnal combustion engines is more widespread and rampant. _

Of them, automobiles have been the largest contributors. With the burning of diesel and
petrol by motor vehicles, many air pollutants are entering the ambient atmosphere making
it hazardous for human beings, and other biological life. Automobile pollution is one of

- the accompanying prablems associated with unplanned urbanisation. Growth of cities
has put tremendous pressure on urban transport services leading to proliferation of motor

vehicles, and thus, air pollution. Total number of automobiles jumped from 8,67,074 in
1986-87 to 10,16,430 in 1987-88. It is estimated ihat the figure may reach 20 lakhs by
the end of 2000 AD. Smoke from automobile exhausts includes carbon monoxide, nitrogen
oxides, hydrocarbons, lead oxides, dust particles, etc. Exposure to such smoke induces

such ailments as respiratory discases, skin allergics, eye problems, etc. Inhalation of auto_mobile'
exhaust, or more particularly carbon monoxide; affects oxygen supply capacity of the '

~ children, and also affects surrounding villages. Gases like methane, carbon monoxide -

blood to various parts of the body. - Apart from the commuters, the most vulnerable sections

to automobile pollution are police, children, road-side vendors and residents alongside .
major traffic arteries. Increase in the ratic of nitrogen oxides and sulphur oxide in the

-atmosphere damage even buildings, monuments and concrete structures.

Major Cities - Their Existing Situation Visakhapatnam is considered as one of the
‘Asia's fast growing industrial citiss. This city is surrounded by hills on thrée sidés and a-
. ocean on the ather side. It houses several major industries incinding an oil refinery, two
 fertilizer umits, one zinc smelter, two petrochemical industries, one cemént factory, etc.;

‘and numerous small scale units. Apart from these, there are plans-to establish 4 more

" industries, in the petrochemical sector, by the Central Government. Several ancillary

industries_are also on the anvil, Vizag Steel Plant is the biggest industrir in this. city.

" Waste liquid and gaseous materials of industrial processes have made the lives of residents
miserable - asthma, bronchitis, and lung - related -problems. are rampant. In areas of

excossive pollution, there have been reparts of miscarriages of pregnant women, and delivery

of still - born children. Some time back, the Na'tionai Environmental Engineering Research
Institute (NEERI) Nagpur, conducted a study on pollution in Visakhapatnam. This study
revealed that the presence of dust particles in the ambient air, near Townhall, ranges
from 114 to 174 metric tons. Sulphur dioxide, a dangerous pollutant, is indiscriminately
released into the atmosphere by industries like Hindustan Zinc and the oil refinery. In
the areas of Chintala Agraharam, Porlupalem and Naval base, cement dust from Andhra
- Cement Factory is troubling the health of the residents. Ground water is polluted in
;various areas due to industries like BHPV and Hindustan Polymers which lot out untreated

: effluents into the open. A major drinking watér source to the city, Meghadrigadda reservoir
is very near to these polluting sources. Parts of the North and Eastern side of the city

are the worst affected. And, in general, due to the closed atmosphere within which the
city is located, almost all the pollutants continue to stay in the ambient atmosphere for
- longer duration - winter Es;iﬁ?ﬁﬂtensiﬂegctgisﬁgﬁdition. M <pobf
vr. LA Do v Y ,rl T .
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Among India's 3,119 towns and cities, Hyderabad is one of the fastest growing cities. Its
population estimated at 2.2 million in 1981 has reached 6 mil]i'on in 1992. Reasons for
' this are not hard to understand. Deliberate promotion of industrial dévelopment has gradually -
altered the socio-gconomic scenario. Although agriculture still continues to be the mainstay
of the State's ed_onomy - neafly 41 percent of its net domestic product originates’ from
this sector - more than three and half decades of development has transformed the State.
In the past 8 - 9 years, - Hyderabad has become the new boom city due to some of the
~ factors which range from natural, social, economic'to political. ; Annual phencmena of
 cyclones in coastal areas, ‘continuous dry conditions.in Rayalaseema and parts of Telangana,
.social upheavals in the Telangana region, planned economy in which centralisation is the
. key word, disparity in standards of living in rural & urban areas and-decimation of local .
self governments are a few factors which led to rapid growth of Hyderabad. However,
though Visakhapatnam' and Vijayawada are also part of these phenomena, their growth

* rate is not on par with that of Hyderabad. -Because, Hyderabad has several ‘pull factors.

Firstly, it is the seat of the power structure. Sccondly, 1t houses several- industrial areas
like Nacharam, Jeedimetla, Ramanthapur, Balanagar, Azamabad, Katedan, Moulali, Uppal, -
Cherlapalli, Patancheru, Bollarum and Saroornagar. Thirdly, it has become ah.important .
~ centre for national research organisation like Centre for Cellular and Molecular Bi_ology’"
(CCMB), Indian Institute of Chemical Technology (IICT), and some defense organizations,
like Defense Metallurgical Research Laboratory (DMRL) efc. - there are nearly 15 to' 20~
of them. Also, there are several agricultural research organisations and Programmes.
~And, six universities arc also part of the cducational facilities available in this ¢ity. Thus,
Hyderabad attracts all sections of the society dué to the unlimited scope for employment,
‘real or perceived. o Lot - - ' :

" The result is that there is ehonnqhs pr_eéém’e.for shelter and services frayinﬁ -fhe'ihﬁastructure.i
. Lack of a solid, diversified base to support the build up of housing, infrastructure and’
. _employment means haphazard growth. ' ' . o - 2

- Modern indusirial develbpmen;c in Hyderab'ad, started with the "es't'ab]_isl_iment of the Bharat
Heavy Electricals Limited at Ramachandrapuram on the outskirts of the city in 1961

. This was followed by Hindustan Machine Tools and Indian Drugs and Pharmaceuticals.

Limited (IDPL) in the late sixtis. In the early seventies, Hindustan Cables Limited, Flectronics
Corporation of India Liniited, Nuclear Fuel Complex, Mishra Dhatu Nigam and Hindustan
Aeronautics were established. Al these industries belong to'the public sector. Of all of
them, IDPL triggered a proliferation of chemical &'phannaceuticai industries, in the private
" sector, in Jeedimetla, Sanatnagar, Kukatpally, Patancheru ‘and Bollarum. Bélonging to
. large, medium and small scale catégories, these industries, unfortunately, were established
on the wrong side of the city of Hyderabad i.e., on the upstream towards the West.. This
wrong siting lies at the source of environmental degradation problems of Hyderabad.

- Number of _automobiles has increased tremendously -in the past 5 years alongwith the -
. unplanned growth of the city. Linear growth along the main roads, is one of the major
factors for this exponential increase in automobiles. Estimates show that there are nearly -
- 6 lakhs of vehicles, of different cdtegories, out of which about 4 lakhs arg two wheelers
‘and one lakh cars.” - ' . S ' o

Most industrial areas lack proper infrastrictural facilities like watér_.supply,' roads and |
sewer line, which have not beeri devcloped properly. Much of the process water needs
are met by individual borewslls. Sewer lines are almpst absent. “Many units also depend -
on the tanker supply ‘of water. Roads are improperly developed. Effluents of these




mdustnes arc released into the open, which collect in roadside drains and pits. As a
result, ground water ‘within the industrial area is polluted and is unﬁt for process water.
The best example is the Palanchcru mdustnal area.

1.3.5. Global Policy D:rectmns

- Bnvironmental pohcles are unportant for facing the ecological challenge. Local, national

and international measures must be formulated and 1mplcmcnted finding the most appropriate '
level of action necessary to cope with the various environmental threats. The Stockholm

Conference in 1972 is considered as the first step towards facing this challengc - it-dealt
with environmental protection at the international cooperation level, This United Nations’
Conference on the Human Environment ¢ sxtended international consideration to the social,
political and economic factors that influence man-environment relationships. The Conference
accorded official recognition of the environment as a subject of general international concern
and the institutionalisation of: that concept in the United Nations Environment Programme
(UNEP}). Later on several bilateral and multilateral conventions have bcen established.

* Some of them are :

-~ Convention on the Prevantlon of Marine Pollution by Dumpmg of Wastes and
' Other Matter London 29 December, 1972

- Convention on International Trade in Endangered Species of Wild . Fauna and
Flora (CITES), Washington, D.C., 3 March, 1973. :

- Convention on the Conservation of Antarctic Marine Living Resources, Canberra,
Austraha 20 May, 1980,

~  Vienna Convantion for the Protection of the Qzone Layer, [985.
- Montrcal Protocol on Substances that Deplete the Ozone Layer, 1987.

- Convention on ‘Control of Transboundary Movcments of Hazardous Wastes and
their Disposal, 1989 -

Yet management of the various commons - lhc o¢eans, outer space and Antarctica - is'at -

different stages of evolition. The Convention on the Prevention of Marine Pollution by -

Dumping of Wastes and Other Matter (London Dumping Convention), which has a world-
wide apphcatlon was concluded in November, 1972 and entéred .into force on 30 August
1975. In 1985, the London Dumping Convention extended indefinitc moratoriure on the
dumping of low-level radioactive: wastes. The Law of Sea Convention requires states to
ostablish national laws and regulations to prevent, reduce and control pollution of the
marine environment from dumping. The United Nations Conference on the Law of the
Sea was the most ambitious attempt ever to provide an internationally agrced regime for
the management of the oceans. By early . 1987, the convention had been signed by 159 °
nations and 32 countries ratified it. Signed on 1 December, 1959, the Antarctic Treaty

_ tries to ensure the conservation of its unique environmeént, preservation of its value for

scientific research, and retaining its sharacter as a demilitarized, non-nuclcar zone of peace.

~The Montreal Protocol symbolizes the international response to control the emissions of

the green house gases. Despite attempts, expectedly, most of them fall short of an enduring
regime of controls due to different perceptions of individual countries. The recent World
Conference on Environment and Devclopment held in Brazil from 3-14 July, 1992, focused

~on the need to narrow this gap in defining the goals, strategics and policies to .tackle

cnvnronmental degradatlon by every nation, individually and collectlvcly - spec:flcally,
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climate convention (dealing with country-wise carbon emissions), a biodiversity convention

_and a forest convention were'put on the discussion table.

'Check Your Progress -1, 2 &3

1. - What are the parameters to estabhsh a lmk between envu'onmental issues and modern

development‘?

. 2. Mention the global issues, and the posmons of developed countrles and developmg
' countries in this regard. S

3. Define Sustainable Development |

Note : (a) Write the answers in the space given below.

(b) Compare your answers With those given at the end of this unit."




1.4. FRAMEWORK FOR ACTION - INSTITUTIONS,
INDIVIDUALS AND COMMUNITIES

India's fong history of culiure and traditional belief ensured that Nature and its laws cannot

. be ignored by the humanity to prolong 1ts own existence - its a different proposition if

 these aspects of Indian cultural evolvement remained only at the cognitive level in modern

" India. It is no surprise, this 'environmentalisnt' in Indian cultural ethos was reflected in

the Indian constitution, in 1950, long before any other governing system in the world

~tecognised the problem. The Directive Principles of State Policy, in Part IV of the Constitution,

* expansively deals -with the improvemcent it the quality of life. The word ‘'envirenment'

as used now means, at the abstract level, the quality of 1ife in conjunction with the ecological

balance. As such, Article 39 of the State Policy says : "The State shall in particular,
direct its policy towards sccuring - '

ﬂ)) that the ownership and control of material resources of the comm unity are so distributed
as best to subserve the common good,

{c)  that the operation of the economic system does not result in the concentration of
wealth and mcans of production to the common detriment".

Here the reference to ‘material resources’ includes natural regources like air, water and
land. Further, these provisiong arc strengthened by dircct reference to the protection of
eavironment in Article 48 A, which says, "The State shall endcavour to protect and improve
the cnvironment and to safeguard the forests and wildlife of the country".

And, in Part IIT of the Constitution, Article 21 confers the Tundamental right to life, in
these words : "No person shall be deprived of his life or personal liberty éxcept according
to procedurc established by law". Pollution of basic resources like water and air, which
subserve human needs, threatens this fundamental right.

Apart from constitutional provisions, there have been scveral Central enactments which
deal with different aspects of social resources, public health and natural rcsources piece
meal, like Mines and Mincrals (Regulation and Development) Act, 1947, Tndustries
. {Development and Regulation) Act, 1952, Food Adulteration Act, 1954, River Boards
Act, 1956, etc. Most of these Acts recognise the destructive effect of the respective




human action on nature and speties, and proceeded to put hmltauons on such an activity.
- The main purpose of these Acts was regulation of development -

i Governmental awareness about env 1r0nmental aspcets was slgmﬁeantly influenced by the.,
UN. Conference on Human Environment in 1972. Specifically, Mrs. Indira Gandhi, the
,then Prime Minister, who delivered the key-note address at_the Stockholm meet, recognized
the neeessﬂy of legal and organizafional’ framewerk for envirenment protection. But,
“while the carlier enactments were meant only for individual acts, the post-1972 phase has
to contend with the national and social directional systems. Because, now the overall
stress is to sustain industrial growth through environment protection. Though the missing

link between environment and development has been reeegnmed it .did not reﬂect in

dlﬁerent actions and polmes subsequently due to- somal CCUIIOI"HC pohtlcal and administrative °
reasons, - '

Apart from these Acts a chapter on Findamental dutles was included in the Constitution,
through 42nd Amendmerit, in 1976 in which Article 51 A(g) enunciates . "It shall be
the duty of every citizen of India to protect and improve the natural environment including
forests, lakes, rivers and wildlife and to have compassion for living creatures”. Besides
this, the entries dealing with "forests" and "wildlife" were dropped from the State list and
inserted in the Concurrent list. This was done so as to give a national perspective 10 the
- protection of forest reseurees “and wﬂdllfe

1 4.1, Instltutlonal Pr0v1s1ons

A Natmnal Committee.on Environment, Planmng and Coordination (N CEPC) was appemted L

" in the 70s, with the aim of providing a central point for policy responses; -wherein considerations .

of decision-making and management of envirotfiment can be focused upon comprehensmely ﬁ'
Presently, a National Environment Council has been created to deliberate on various issues:
of environmental concern, with a broad based membership. Another important step taken
in response to the growing envuonmental problem is the creation of a full fledged Department -
‘of Environment in November, 1980. In 1983, the Department of Environment was elevated
to the level of a Ministry of Environment and Forests with the Department of Environmef®
Forests and Wildlife integrated into it. This. Ministry was assigned the task of planning,
~ promotion and coordination of environmental and forestry programmes. Conservation
and survey of flora, fauna, forests and wildlife, prevention and control of pollution,. afforestation
and regeneratmn of degraded areas and prolectlon of environment are some of its 1mpertant
activities. '

The Water Act, 1974 envisaged creation of a Central Board and<State Boards to’ deal
with the issues of water pollution, Whlch werc formed gradually by all States. Though
the Air Act, 1981, also, calls for creation of Air Pollution Control Boards, for administrative
reasons, the mandate of Water Pollution Control Boards was extended fo include this
Act. Even the Environment (Protection) Act, 1986 was brought under their purview.
Hierarchically, the State Boards are independent of the Central Board, and the Central
Board was to function only as a supervisory and coordinating body. This was neccssary,
since with all forms of pollution there are likely to be issues concerning two or more
States which could be contentious if extended into geo-pohtlcal dimensions. The Central

Pollution: Control Board (CPCB), previously known as Central Board of the Prevention -

and Control of Wafer Pollution, is also charged with the responsibility of advising the '
government on ail matters r¢lating to pollution and environment protection.. -
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'1.4.2. Instruments for Institutional Interventions

With regard to oporationalisation of the provisions, concerning industrial pollution; every
new industry has to obtain a 'No Objection Certificate’ (NOC) from the Pollution Control
Board, which can be issued only after an assessment of the Jocal environment. To reinforce -
this prescription, at the national level, Minimal National Standards (MINAS) have been
~evolved in the case of effluents and air emission standards for major catcgories of water
and air polluting industries, respectively. National Ambicnt Air Quality Monitoring Programme °
and National Water Quality Monitoring Programme were launched as part of measures of
pollution control. As all the above measures are 'curative', there was a felt need for a
preventive environmental policy instrument. Environmental Impact Assessment (E1A) of
development projccts fulfills this need - the responsibilily of project-appraisal through
ELA has bcen entrusted to the Ministry of Environment & Forests. The purpose of EIA
ts to cvaluate the heneficial and adverse effects of a development activity on the environmental
system so that it could be infegratcd with econemic analysis of the project costs and
benefits - the development activity covers not only industries but every development project
" like irrigation projects, mining projects, etc, The project authorities are required to provide
the relcvant information as per prescribed questionnaites, or check lists, along with the
feasibility, or detailed, project reports for scrutiny by various expert committees.

[.4.3. Environmental Laws and Courts -~

In consonance with the establishment of implementation mechanisms dealing with environmental
1ssues, there has been no parallel cffort in the judiciary. But legal redressal has been
achieved in a few environmental-roiated cases largely through the instrument of Public
- Interest Litigation (PIL). Courts have a very important role in the protection of environment.
Unfortunately, legal means have often been found inadequate. There are quite a few
reasons for this sort of situation. ~Firstly, the courts are burdened with a plethora of
cases. Public interest litigation has in no way been an unqualified success. Secondly, .
our judicial system suffers from inadequate understanding of the issues ‘involved - its
response has been obscurantist and obsolete. Thirdly, Indian problems arc comylex and
defy any ready-made solutions. Many cases cannot be called environmental in the strict
sensc nor technology can be the ultimate solution, since it involves basic rights and survival
of communities. - Fourthly, political and administrative processes are disconiinuous in
their responses to judicial intcrventions, and often arc captive of anti-cnvironmental interests,

Knowledge is today a major source of power and contrel. Since cnvironmental issues
involve contlicts over natural resources between disparate interests, adjudication of these
cases requires propetly assessed scientific and technical data which is Impartial and objective
in approach. Recognizing this, the Suprcme Court has recommended the setting up of
environmental courts on a regional basis with one professional judge and two experts
drawn from a Ecological ‘Sciences Research Group (ESRG), keeping in view the nature
of the case and the expertize required for its adjudication. The ESRG, as suggested,
should consists of independent, profcssionally competent experts in different branches of -
science and technology who would act as an information bank for the court and the government
departments. Consequently, a draft bill on environment courts was prepared by former
Chief Justice, Sri. P.N, Bhagwati, upon the request of the government. However, this
idea has not materialised. so far. : : - ' '

With recognition of public interest litigation as an institutional obligation of the courts, a
spate of environmental cases have been brought before the courts through this facility. -
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. Estimates show that 4,500 pollutlon related cases, and mors, are pendmg in various courts
in India with no significant success. But a few stand out for their path-breaking ]udgemcnts

1 4.4, Indwadual Action and Communlty Respanse

How are individuals in 1he real world to be persuaded or made to att in the common_
interest? The answer lics part‘l} in education, 1nst1tut10nal dcvelopmcnt and law enforcement

There havo been several initiafives at the mdnndual and commumty lev el to protect and
' Conserve the environment, the world over. In India, there arc several which standout for
their approach and successes. However, each movement has its genesis in different
circumstances, but commonly linked by the concern for environment.  The famous movements
inclade Chipko movement in the Himalayas against deforestation and for the preserv ation
of communal propertics, movement against the Silent Valley project in Kerala, movements
against dams (Tehri, Narmada, ctc.), movements against indusirial pollution in Karnataka,
Tamilnadu, Orissa and Kerala, etc, ‘ S

These movements -have generated lot of debate on the rights of the local communities in
the management of their natural resources like water, land and forests. This debate over
years has encompassed in itself the traditional rights of certain traditional communities like
tribals to preserve their culture and value systems, alongwith the natural ecosystems. It has
also resulted in exposing the dichotomy betwcen agriculture and industrialisation, people's
* participation and state contiol, laws and {raditional practices, economic growth and ecclogical
balance, inter state waler disputes, leading to a fundamental change in the patterns of governance.
These dcbates are now discassed in the domains of public policies, forest policy, ag,rlcu]tural
' pohcy, industrial policy, environmental policy, etc, and the linkages therein.

However, most laws do not recogmse the r1ght to 1nf0rmat1on of citizens. Information
“on polluting industries and action takén by the governments, if any, against offenders,
and about various development projects is inaccessible to citizens. This limits any independent
c1t1zen action. '

But in the recent past, certain changes have been proposed to make the law enforcement
more effective. Government has decided to bring some amendments to the Environment
Act. Under this proposal, individuals with prescribed experience and qualification may .
also collect samples againsi the present provision where only authorities have the right to -
do so. Also, there will be a provision for appeal against directions to a designated body.
It has been preposed to reduce. the notice period of 60 days to be given by an mleldual
to the government, to 30 days

There is a proposal to label the environment friendly products to promotc consumerism
in consonance with sustainable development.- This cco-label, it was desired, would encourage
the industries to adopt processes and technologics which would enhance rather than degrade
the envn'onment :

Various eco-development schemes have been launched by the government and non-governmental
organisations in the last decade or so. Differcnt afforestation schemes tend to encourage
individuals and communities to right the wrong committed through deforestation. Several
~ rura) devclopment projects emphasise on people's participation. People's participation in
planning and implementation of developmental projects has-been the slogan of the noun-
gaovernmental organisations and volantary sector. :




1.5. MOULDING PUBLIC OPINION

" Education on environment is one of the tools for moulding public opinion on aspects of
environment and development. Non-governmental organisations have taken the lead in
this regard, and have been successful in legitimising the word, environment education.
Several educational institutions and universities have also been offering courses on environment
and envitonment education.

Environmental awareness was also sought to be sprea,d through seminars, workshops, syposiums,
and celcbration of different days like world environment day, forest day, earth day, eto.
However, it is widely agreed that our cultural systems, & age old beliefs contain much
more wisdom and can in Tact be better tools for moulding and mobilising public opinion.
The most potential and benign method of moulding public opinion continues to be the
information dissemination. Free information flow has helped in better planning of different
projects and has helped in alround participation and has also acted as a check against
exploiiative tendencies. Thus, {reedom of information has becomc the basic slogan for
every environmental action and movement.

Check Your Progress - 4
1, Mention the role models nccessary to solve environment and devclopment issues,

Note :  (a) Write the answer in the space given below.

(b) Compare §f0'ur answer with the one given at the end of this unit.

1.6. SUMMARY

The global environment is rapidly becoming the most dem anding arcna for debate, decision
and action as the emergence of environmental problems pose stiff challenge for physical
sciences as well as social sciences. The world over, Development resulted in disparilies
n terms of socio-economic conditions between rich and poor countrics. Besides degrading
the cavironment through pollution and deforestation, present economic trends had benefited
a privileged minority and had done little to mect the basic nceds of the vast majority.

Advanced industrial development, in Europe and North America, brought to the forc problems
of overconsumption (of resources and goods), enormous amounts of garbage, acid rains,
pollution, etc. with concomitant effects on living species survival and on environment.
While poor regions like Africa and Latin America face resource .depletion in the form of
deforestation and mining leading to-cycles of drought, famine and civil wars, These
conditions have devastated human population killing nearly one million - other Living
species, plant and animal, are almost decimated.




- Atthe global 1eve1 acld Tain, deserl:lﬁcatlon global warming, ozone layer depletion, poilution,
' ‘rad1at1011 species extinction are some of the most urgent environmental problems. Increasingly,
efforts are bemg concentrated to forge mternatlonal cooperatmn in tackling these problems.

-

In India the scene is no d]ffcrent ‘Almost all the States have the common set of cnvu'onment
problems with variations in degrec than kind. Given the socio-economic dzsparmcs these
problems mostly put the peorer sectlons of the society at disadvantage.

Andhra Pradesh is one of the majcr 111dustr1al1sed States in Lhe country. More than threc
and half decades of development has changed the social scenario of Andhra Pradesh.
Continuous near-dronght conditions in Rayalaseema and Mahabubnagar district are somg
of the consequences observed. Increased devastation in coastal areas due to cyclones is
largely because of depletion of natural barriers like mangrove forests. Land salinity in_
coastal areas is another effect of water logging. Clustered industrialisation near few cities
like Hyderabad and Visakhapatnam, and in ¢ertain regions, was not. conducive for the
sustainability of resources in those cities or regions.. Impact of industrial activity on the.
enwronment resulted in' localised problems of air, water and land pollut1on

Several environmental movemepts with the mmatlve of mdmdua]s communities and lnStltlltlDIlS '
have tried to respond to the crisis of environment and the perils of modern development in
-dlfferent wWays. Govermnent has also mmatcd certain steps 1o correct the situation. '

1.7. CHECK YOUR PROGRESS -MODEL ANSWERS .

1. The parameters to cstablish a link between environmental issues and modern development
are : ‘ : ' o

(i) Poverty and rate of economic growth. (ii) Extent of natural resource depletion _E

~ and Gross National Product. (iii} People’s participation in planning and implementation ;
of development projects. (iv) Food security and oxport camings. (v) Exlent of
111dustnahsat10n and urbamsa‘aon (v1) Pattems of the growth of science and technology ‘

2. In all the global issnes, developed countnes want the developmg countrles to _opt
for alternative strategies of technology and development, blaming the present problems’
of environment on poverty and population in developing countries. Developing -
countries wani the advanced countries to curb, their overconsumption of resources,
“transfer of alternative wclmologles on easier terms, and more equity in globa] governance

_of global commaons like oceans; rainfoprests, etc.

3 ‘SuSLamable development is a model which tries to’ meet the needs of the present
. w1thout comprom1s1ng the ability of future generatmns to meet the1r own needs

' 4. The role models neeessary to solve enwronment and dcvclcpment issues are : {(a)
’ Institutions, (b} Individuals, (c) Governments, (d) Non-Governmental Organisations.

1.8. MODEL EXAMINATION QUESTIONS

_ L A_nswei* the following questiuns in about 30 lin‘es ‘each.

1. Write a brief acccunt on the quality of environment.

2. Write briefly about the problems to be attended 1mmed1ately at the global ‘
and natlcnal levcl

72,




3 What are the problems arising due to urbanisation? Write briefly about them.
4. Write an accomnt on water and air pollution, _
5. Write a brief account-on the existing situation in major cities in India.

II. © Answer the following questions in about 10 lines each.

Write bfiefly about water pollution in Andhra Pradesh
What are the reasons for air pollution in A.P.

Write a brief account on environmental laws and the role of courts.

BN e

How are the individuals to be persuaded or made to act in the common‘interest?
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UNIT - 2 : VOLUNTARY AND OTHER AGENCIES

Contents
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 2.10. Model Examination Questions

2.1. OBJECTIVES

After gmng through this unit, you will be able to :

» cxplain the importance of allematwe institutions 11ke NGOs and activists towards

the protcction of environment,

» cxplain the role and necessity of educahon for pcople ] pa_rtlclpatlou in. the
~ developmenial programmes, and -

e  discuss the methods of improving the dehverancc capacmes of NGOs’ and
activists in ensuring sustainable development, '

2.2. INTRODUCTION

Socicty, and the nature of citizen initiatives in India in- particular, and in different parts
of the world in general is currently undergoing significant changes. A brief historical

look will cnable better understanding of this statement. The most clearly documented

examples of citizen initiatives in modern history are the social reform movements in the
15th century, Raja Ram Mohan Roy and several others galvanized citizen action to challenge
the then prevalent socio-cultural prejudices related to caste system, status of women, and |

children, etc. Support for such initiatives came from various sections in the society.

Many examples of initiating schools, health facilities, orphanages, and widow homes are -

found in this period. Later on, and also initially during this period, foreign missionaries

began lo work with activ 1t1es o{‘ educrltlon and health, sspecially in the rural and remote '-

areas.




Freedom movement reflects the next phase of this tradition. Despite its political agenda,
‘this movement could achieve mass participation through Mahatma Gandhi's appeal based
‘on principles of voluntarism, 'satyagraha, sacrifice and struggle. Gandhi encouraged citizens
‘to involve themselves in constructive social work, parallel to the determined political -
work against the British rule. '

Another phase of development occurred in India after Independence, though it has its
' roots in the colonial governance by the British. With the government taking the dominant -
role in promoting socio-economic development, the role of citizens and various institutions

which represent them gradually declined in the last four decades. Not only the State -
" took over all resources, land, water and-forest's, etc., but it got equated with all that was
considered as "public”, i.e., common property. Thus, not only the natural resources, but
also the system of social functioning, mutual support, education and governance got
systematically decimated. In a-way, the welfarist policies of the State have succeeded in
making the citizens emationally, intellectually and economically dependent on the State
and its apencies, thereby creating passivity, dependence and apathy. The then existing
material base and institutional capacity of the society was destroyed in the process. Traditional
institutions like gram sabha, itrigation and natural resource management mechanisms have
faded into oblivion. Alternately, a new system of governance, regulation and contros
emerged which was based on alien values, principles and structures. o

Indis adopted a State-led model of development, after Independence. More than forty
years after, this strategy has only increased inequality, mis%;ry and poverty.  All systems
of governance have lost their effectiveness and credibility. "Public control” over nation's
resources was effectively diverted for individual gain during this period. Globalization

. i
added a stimulus to this process.

It 1s in this situation of declining role of the State, and increasing role of Market that -
reassertion of the civil society and citizen action needs to be understood.

2.3. VOLUNTARY ORGANISA.TIONS - CHANGING
- DIMENSIONS :

‘A voluntary organisation is by definition a voluntary association of individuals, governed
and guided by self-designed rules and regulations in accordance with the relevant statutes
of the land, including the fundamental right to freedom of ‘association. . The distinctive
motivation of voluntary social work derives from the intrinsic and natural human wiil to
serve fellow beings, cspecially the weak., the deprived, the oppressed and the needy. This

.. is the moral imperative and sine ‘qua non of voluntarism. In India, voluntary assaociation,
not always formal or registered, is the key motif and mode in which sociai functioning
takes place in all aspects of peoples lives and affairs. Social and community life with its
element of self-help, mutual aid, self-management, cooperation as well as competition,
social welfare and security, maintenance: of social and religious assets, is still carried on
-the strength of voluntary ‘service and association. These qualities and institutions are
deeply ingrained in Fhe cultural and dharmic traditions and tenets of various communities,

~ occupations and ethnic groups as well as villages, towns and regions. Thus, voluntarism
was a way of life, in India, especially in the village.

However, the dimensions of voluntary work changed in the preQindepe_ndence period with
various social reforms, cultural and religious revival and constructive work movements
and missionary’ work. In the later part of this period, most of these movements and
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related organisations, identified themselves with the Independence struggle. “Thus, voluntary
movement was. almost working in tandem with the government in the beginning stages of
post-independence era. : o ' '

But, by the mid-sixties, it was clear that neither the government through its planned development
and avowedly socialist policies nor the voluntary social and political movements had been

successful in tackling the problems of rural poverty. In fact, these had become aggravated_
' by large scale displacement.’ alienation and impoverishment created by the development

process.

The bulk of voluntary organisations in rural development belong to this genre of "professional”
voluntary work whose patterns crystallized during the seventies. Though self-managed,
these organisations were clearly located in main-stream development context. - Their role
as the voluntary sector became recognised in the National Seventh Five year plan and-
sizable budgetary allocations were made for specific povetty-alleviation activities to be
carried out by this sector. :

Historically speaking, work of voluntary organisations in India can be broadly categorised
into four types. The first type offers services which address the important rieeds of deprived
sections of the population in such diverse areas as education, health, drinking water etc.
"This type of organisations earlier played the role of charity and welfare for the poor and -
destitutes. The second type (can be seen throughout history) have been those whose role
was to awaken .and organise the poor and marginalised to struggle for their rights and for
expression of their perspectives. These organisations, in recent years, are being called
social action groups. The third type includes those which are promoting development
interventions in the areas of environment, deforestation, ihconie'-generation, irrigation, agriculture,-
etc. In the last two decades, an increasingly large number of voluntary organisations
_ have been involved in providing such development initiatives. Further, a new- form of -
-voluntary action has emerged in respect of networking and providing support to grass-
roots. There are state or national level networks as well as research, _training, documentation
‘support organisations at various levels. ‘Many of them are specialised in a sector (education, -
women, environment etc.) while some provide generalised support. Finally, and fifthly;
‘activism of individuals, informal groups and institutions has been a new form of voluntary
action based entirely on environmental issues. Concern for the consequences-of one's
action, concern for humans and generally life are the corner stones of this activism.

2.4. ENVIRONMENTAL NGOs

. Over the past 30 years, environmental movement has grown dramatically and moved from
strength to strength, the world over. However, in India, this movement despite a few
shining examples is still in its initial stages, comparatively. Earlier, writers like Rachel
Carson, Barry Commoner and Barbara Ward have taken the cause of envirenment. Over
years, thousands of individuals, volunteers and local groups have become a part-of this
- powerful movement. Scientific and NGO groups have played a major role in the environmental
movement from its earlier beginnings. They were the first to point out evidence of significant
“environmental risks and changes resulting from the growing intensity of human activities.
Other non-governmental organisations -and citizen groups pioneered in the creation of
public awareness and political pressures that stimulated the governments to act. Several _
international NGOs have produced reports on.the status of and prospects for the global
environment and natural resource base. A few national NGOs are publishing 'State of
Environment' reports regularly, including India. Some others have produced regional reports
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. on similar lines - one such report in the vernacular language of Telugu was produced in
Andhra Pradesh for the first time in India. These reports have played indispensable role -

since the Stockholm: Conference in the 1970s in identifying risks, assessing env1ronmental
impacts and designing and 1mp1ementmg measures to deal with them.

In the West the centrestage is today occupled by a select group of mass membershlp-
based organisations which brmg issues and campaigns to the fore. Well known among
them are : - Greenpeace, Friends of the Earth, the Sierra Club, the Environment Defence

Fund and others. There are other equally powerful national NGOs like Bund (Germany), T

Society for Conservation of Nature (Denmark) and Society for Nature Conservation (Sweden)
Study of these organisations will certainly reveal the ways of . organising modem c1v1l
society to brlng about'social change. They have a grassroots base with mass membershlp
which enables finaricial independence. Some US NGOs have an annual budget of $100
million a year. Some national environmental NGOs in Europe claim 1 to 2 percent of
the1r country's adult population as. their members. Their working methodology includes a
var1ety of teols : from research, analysis, media attention, and countless battles, to a
wide variety of lobbylng and protest techniques. Environmental lobby represented mainly
by the NGOs can no longer be ignored by the political agenda in; many of these countries.
Some organisations havmg acquired strength from the mobilisation of public opinion, are
not only mﬂuencmg the political system but also the economic system

- There are now at least 11 major env1ronmental organisations in the US, ranging from.
- National Wildlife Federation and the World Wide Fund for Nature on the rlght to the _
F riends of the Earth and Greenpeace on the left.

24.1. Greenpeace

This was founded in 1971. Presently; its membership is 5 millica worldwide. Greenpeace
concentrates its work in five areas : nuclear issues, atmosphere and energy, ocean ecology,

© toxics and ti'opical rainforests. Tt has offices in 30 countries, and support is strorigest in-

- Germany, Holland, the US and Britain. This organisation was started when a small group : '
of people set out in fishing boat from Vancouver, Canada, to express. their opposition to
US nuclear weapons on a small Alaskan Island, in the 70s. Using simple message, non-

- violent, direct action and maximum impact, Greenpeace has grown from a small group of .

activists into an influential, international, environmental organisation with a multi-million -
~dollar budget. In 1993, Greenpeace International employed about 85 people, including
scientists, b1oIog1sts researchers and journalists. Greenpeace established a base in Antarctica,
-the last unspoilt continent, in 1987. And, subsequently, in 1991, fifty countries have signed
‘a protocol not to dig for oil, gas or any other minerals at the South Pole in the next S0
years. Many view this as Greenpeace's crowning achievement in its 20 year history.

Greenpeace is well known for putting new issues on the agenda, such as the chloride_
‘industry as a major polluter or the huge transfer of toxic waste from the North to South. .
Greenpeace is increasingly trying to find solutions : promote safe alternative programmes
and urging less industrial pollution. Its membership is wide. They are kept informed of
the activities through bulletms and a magazine. Many subscribers of this magazine send
their reports, which serve as a useful feedback.  Volunteers can 1nform schools and other
groups about Greenpeace and 1ts work for the envnronment

2.4.2. Sierra Club

Sierra Club was founded in 1892 in United States by John Muir, a conservationist. Since
its inception, Sierra Club was involved in several efforts to preserve park areas.(or wildlife
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sanctuaries) especially in expanding the area  of the Yosemite Natlonal Park in California.
However, under Muir its approach was entirely different from what it did in the mid-50s
‘and 60s. It was confrontational in the lafter period. From basically an organisation
which had advocated preservation of wilderness, Sierra Club ‘embraced the new approach
" of caring for the public health, after the success of Rachel Carson's Silent Sprmg,

The Club's statement of purpose is : to exp]ore enjoy and protect the wild places of the -

Earth; to practice and promote the responsible use of the Earth's ecosystems and resources;
to educate and enlist humanity to protect and restore the quality of the natural and human
environment; and to use all lawful means to carry out ‘these objectlves

On all issues, the Club has coordinated its activities with other environmental groups
working for common goals. Although its approach varies by issues, the Sierra Club
leans more towards the militant and progressive side of the spectrum among the organisations
in the US. A 15 member volunteer-elected Board defines the broad policy of the Club.

‘Although staff members exert a strong influence over the process, the orgamsatmna] structure -

demands more accountability. Members of the Sierra Club, whose number reached 500,000
are actively involved in its campaigns, unlike in other groups whose members: are mostly
Just donors. Individual chapters of the Club have a high degree of autoriomy and partlclpate
actively in local, regmnal and sometimes national campalgns

‘In contrast, developing countries have few NGOs with the same breadth and capture of
social space. However, to an increasing extent, nationai NGOs draw strength from association
with their counierparts in other countries and from participation in international programmes

-and consultations. Many international networks and coalitions of NGOs are active. They

ensure that national NGOs have access to the‘SUpport they require. These include regional
groups providing networks lmkmg together environment and development NGQOs in, Asia, -

Africa, Eastern and Western Europe, and North and South America. They also in¢lude a
- number of regional and glabal coalitions on critical jssues such as pestlcldes chemicals,
‘grains, seeds, genetic resources, and development assistance. A global network of information
exchange is prowded through the Environment Liaison Centre (ELC) in Nairobi, Kenya.
"ELC has over 230 NGO member groups, w1th the majorlty from developmg countrles
and is in contact with 7,000 others. :

Check Your Progress - 1 & 2

1. ' Name three environmental NGOs which hdve produced ‘State of Environment' reports
at international, national and regional levels

2. ldentify two-important mternatlonal events which are considered as hlsnorlcal in .

the field of environment.

Note : (a) Write the answers in the space given below.

(b) Compare your answers with those given at the end of this unit.
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2.5. ENVIRONMENTAL NGOs IN INDIA

The environmental movement is very new in India - about fifteen years old. Two important
incidents, or moments, have enabled this : Chipko movement and Bhopal gas tragedy.

2.5.1, Chipkd Movements

Chipko - "to hug” in Hindi - today evokes romantic images of poor, village women in
the hills of northern India determinedly hugging trees to prevent them from being cut
down by the very axes of forest contractors that were also a threat to their lives. However,
Chipko's multi-faceted identity has meant different to different people. For some, it is
the extraordinary movement of the poor for conservation of resources; for others it is
local people's movement to regain control of their natural resources, snatched away by

successive governments from the colonial periods; and finally, it is movement of women

trying to save their environment. In fact; as a women's movement, it inspired eco-feminism
in India and to some extent, throughout the world. ‘

The people of Uttarakhand region, situated in the central Himalayas, raised their voice
for the first time through the Chipko movement, to say that their life is mainly dependent
on forests. In the last three decades, heavy destruction of forests degraded not only the
environment but also the daily life of the villagers. There was discontentment among the
people, but they received their biggest shock in the 1960s, when under a working plan,
trees were cut on a largescale. This increased the intensity of the 1970 flood in the
Alakananda river, which swept away six bridges, 16 footbridges and 25 buses. Hundreds
~of people and animals died. In 101 villages, 604 houses and 500 acres of crops were
destroyed. Roads were blocked. Despite this, exploitation of forests for commercial
purposes continued and no thought was given to stopping or reducing it. Between 1973
“and 1977, the people of Gopeshwar, Mandal, Phata, Rampur; Reni and Bhyundar iin the
Chamoli district, situated-in the watershed of Alakananda, had to protest at least half a
dozen times against the Forest Department's working of forests. ‘

Chipko's first battle took place in early 1973 in Chamoli district, when the villagers of
- Mandal, led by -Chandiprasad Bhatt and Dasholi Gram Swarajya Mandal (DGSM), prevented
‘the Allahabad - based sports company, Symonds from felling 14 ash trees. This act
took place on 24th- April. And, again- on December, villagers stopped tree felling in
Phata-Rampur forests, about'60 km from Gopeshwar, In 1974, more than 680 ha of
forest was auctioned by the Forest department, in the area which was badly affected by
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_the massive Alakananda flood of 1970. But the women of Reni village drove out the
contractor's labourers on 26 March, 1974. Meanwhile, other protests were staged in the
Uttarakband region. In 1974, a straggle was launched on July 25 by villagers from the -
Vyali forest arca near Uttarkashi, seeking to halt troc-felling. In Kumaon, Chipko made

| its debut at the Nainadevi fair in Nainital in 1974, and activists procesded to block forest
~ auctions at several places, including Nainital, Ramnagat and Kotdwar. “The movement in’
. Kumaon gathered momentum following major landslides in Tawaghat. In Tehri-Garhwal,
* Chipko ‘activist led by Sunderlal Bahuguna began organising villagers in May, 1977, to |

oppose tree-felling in the Henwal valley. ' ‘

Irrespective of Chipko's grassrools achie_vement,' it accomplished a great deal at the national
and international levels. In its growth, Chipko contributed immensely to national and
international scological movements, [nternational ecologists saw this movement as a cultural
response of the people's love for their environment. Chipko was popularised by the feminist
movement, who pointed oui that village women have to walk long distances to collect
fucl and fodder and they become the first victims of forest destruction.

Chipko's biggest contribution probably was the pro-poor environmentalism that it brought -
in its wake. Several environmental activisis discerned in Chipko a powerful asscrtion by
people of their tights over their environment. This was a true social justification of the
protests, which defined a new morality in environmental concern. Chipko generated a
volume of literature, but 20 years after its birth the questions remains what has been its .
impact locally, nationally and internationally. Did it achieve its objectives or were its -
gains only intellectual, with few benefits for the villagers? '

2.5.2. Other NoteWurthy Incidents

In the city of Bhopal in' Madhya Pradesh, on December 3, 1584, the world witnessed one
of the most tragic accidents in the history of the chemical industry. Some 40,000 kg. of;
deadly methyl isocyanate was released into the environment resulting in the loss of over,
2,500 lives and affecting over 200,000 city residents for years to come, There was also 5
damage to animal life and the environment of untold magnitude.

Though the Bhopal gas tragedy still continues through delayed effect on the life, the
incident itself has had wider impact on people, governments, and industry, the world
over. This incident has singularly jolted the institutions and the public alike from the
complacency in protecting the environment. In the developed world; governments and
industries respondcd promptly to the Bhopal disaster, taking a closer look at the installations
handling hazardous material, checking the adequacy of operations, maintenance and safety
‘controls, the availability of management measures for dealing with emergency situations
and ‘the awareness and preparedness of the industries and the neighbouring communities
" to deal with industrial accidents. The post-Bhopal situation in India followed a similar
trail, with major strides being taken in formulatimg legislation to. deal with accidents involving
hazardous material. Awareness levels of the general populace was raised to new heights
largely due to the media projection of the accidents, and related aspscts.

Consequent to this, many action groups were formed in different parts of the country, to
fight environmental deterioration, which later on graduated to become NGOs. Environmental
awarcness also spread due to certain initiatives taken by the government in the post-
Bhopal scenario. Actions concerning the environmental legislation, River Ganga Cleanup
~ Programme (popularly known as Ganga Action Plan), and National Environmental Awareness

Campaign. The last mentioned campaign was directly linked with the NGOs and was
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specifically aimed at raising the awarehess levels of th_f; people through voluntary agencies
"~ and NGO sector. '

- Movements agamst Tehn Project in Uttar Pradesh and Sardar Sarovar Projects across

River Narmada excmplified the grit and tenor of environmental NGOs in India. Movement

against projects across River Narmada is being led by Narmada Bachao Andolan. Other

important movements are :. Silent Valley Project in Kerala, Appiko movement (against

deforcétation) in'Karnataka, and Bahapal movement in Orissa. In Andhra Pradesh, citizens

against polhution has been instrumental in initiating movements against industrial pollution,

nuclear power station, drought & desertification, and depletion of cattle resources. In

Kerala, Kerala Shastra Sahitya Parishad is identified with people-oriented science education

movement. International events like the World Commission on Environment and Development -
(1987), and the Earth Summit at Rio (1992) increased the pace of NGO activities in the
sphere of environment.

2.6. STATE OF NGOs IN INDIA

The number of NGOs working on environment in India is estimated to be 1469, according
to the 1991 WWF Directory on Environmental NGOs. Some of the salient points concerning
the number and distribution of NGOs are :

- About 75% arc societies formed under the Societies Registration Act and located
in almost all the States and Union Territories with higher concentration in southern -
and western parts of the country and lesser in the north-eastern states,

- They are located in 217 dlstrwts ie. neaﬂy half thc number of total districts in
India.

. They are fewer in the districts of Assam, Haryana Jammu & Kashmir, Karnata.ka '
: Madhya Pradesh and Manipur which are environmentally vulnerable states

- About 2/3rds of all NGOs are in 51 districts.

These districts have not been selected on the basis of ccosystem degradatlon Env1r0nment
has come into play only recently in existing NGO' activities as part of a range of activities.
Out of the total number only a few carry exclusively environment work.

In other words, most NGOs did not start rural dcvelopment in the mosi environmentally
degraded areas. They have selected the locations based on the low level of infrastructural
development and poor delivery mechanisms of the government. As the popular percéption
of environmental degradation increases, it is possible that NGOs will be sot up simply as
a responsé to the most écologically vulnerable areas of the country, as is happening already.

With regard to the level and area of operation, there are about 1287 working at the district

- level, 67 at the regional level and 118 at the national level. Again some of the salient
features are that :

* regional and national organisations constitute about 15% of the total organisations

* grassroots organisations working at the’ v1llage or the district level are by far

the most numerous.

headquarters of grassroots organisations are pnmanly located in towns and villages. -
Not more than 50% are in the vﬂlage
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* number of fvillages covered by NGOs is about 30 to 40 thousand which means a
ratio of one NGO covering 30-40 villages. This is approximately 3% of the
villages in India. . : : : | . :

* population coverage is about 1000 population in each village and assuming the
NGO covers the whole population this is about 40_mi11'10n people or 7% of the-
total Indian population. : ' -

* rcgional and national organisations arc predominantly located in m_etmpo]jtan
cities: like Bombay, Calcutta, Pune, Madras & Hyderabad. :

Some of the important features to nb_tc here is that the NGO community is still small in
its distribution clearly because environment is relatively a new phenomenorn in India.

It is alsc important to nlo_.‘,l_;i\a that there is net much variation of activity between natjonal,
regional and local NGOs. “This raises a question as to their different roles. ‘The difference
in roles ought to be a functional one, with national and regional bodies acting as support
agencies rather than undertaking dircct field activities except in urban areas.

Concerning thc environmental activities taken up by NGOs, majority of them have taken -
* study, research and survey work
* geminar, workshops and symposiums .
* documentation, publication and clearing house facilities

formation of groups ' '

fraining and awareness crcation

* protest action

© * protection and censervative activities

legal aid and counselling

*  monitoring

*  environmental development action

Of the activities above, the largest section of NGOs is doing education, awareness generation,
training and research. A smaller number of NGOs is laking up campaigns against deforestétlon,
pollution, construction of large dams, bio-diversity, ete. Envilronmenfal development is
the smallest category of programmes. There are fewer NGOs which are working on
local and regional issues, and much less when it comes o tackling national problems
such as river drainage systems, population control, the impact of liberalisation policiés
on the environment, and so forth. '

Even if the NGOs adopted a more integrated ecosystém-Based perspective, there are many

obstacles for them to carry out snch a programme. Besides some of the internal organisational
constraints (i.e., lack of traincd manpower, paucity of resources, etc.), they are working
under a sifuation in which there is : :

¥ lack of scientific inputs

* peneral apathy and indiffercnce among government officers, local po]iticians,
people cto. : ' - ' '

interference and resistance from vested interest groups




* low participation of people _ o
* funding that is often structured on technological or single interventicnist approaches.

With the growing global consciousncss on environmert in India, there is gaing to be a
change to multiple interventions with a more ri'ntegrated perspective, within the NGO sector.
At the same time, there needs to be a greater effort towards shifting environmental action .
from a project approach to one which' promotes people's action and the formation of self-
help groups.

NGO View Point : To maintain ecological balance, it is very important to keep the
various components of nature in iotal harmony. The human race is being pushed towards
rapid industrial growth by the growing pressures of population and the culture of increased
consumption. Industrial development has not only led to an excessive exploitation of
nature and the alicnation of human beings with no other choice but to join the rat race by
moving into industrial and consumption centres, namely, huge cities. The industrialisation
policy in the Third World is city-oriented. The cmphasis that has been placed on large
and centralised industries. is posing a serious challenge to administrators. On the other
hand, villages continue to be neglected. : ' '

There is not just a physical distance between the towns and the villages but also psychelogical,
social and economic distances. Because urban consumers are not aware of the real situation”
in the rural areas, they are not able to establish a harmonious relationship with the rural
reality. Instead the consumer takes on_the role of an exploiler, together with industrialists
and traders. The exploiter has no regard for the sustainability of resources and, hence,
makes wurestrained use of them. Nobody is paying attention to thc warning of Mahatma
Gandhi : "Nature has enough for evc_ry.‘body's‘ need but not for cverybody's greed". '

NGOs consisting of those hardcore environmentalists and development philosophers and -
activists, have for a long time debated whatover industrial development has happened is
it based on equity, justice, and on the important factor of sustainability?

'2.7. INSTITUTIONS - GOVERNMENT, QUASI-GOVERNMENT
AND NGOs :

Environment and development challenges pose problems for institutions, national and
international, that were established on narrow mandates and compartmentalised concerns.
Governments' response, the world over, to the speed and scale of global changes has
been a reluctance to recognire sufficiently the need to change themselves. However, the
challenges arc both interdependent and integrated, requiring comprehensive approaches to
public participation. Yot most of the institutions facin g these challenges tend to be isolated,
divided, warking to relatively narrow interests under the cloak of SECIoCy.

- Governments pressurised by the citizens established covironmental ministries and agencies
to clean up the mess created by the rapid economic growth. But much of their work has
been to control the damage : reforestation, cleaning polluted waters, etc. The existence
of such departments gave a false impression that these bodies by themselves were able to
protect and enhance the environmental resource basc. Yet many countries still face huge
economic burdens from inherited problems like air and water pollution, depletion of groundwater, .
deforestation, and the proliferation of toxics and hazardous wastes. Recent problems . -
include : soil erosion, desertification and new forms of waste which arc divectly linked
to agricultural, industrial, energy, forestry and transportation policies and practices.
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i great ms’ututlonal flaw in coping with the environmental cha]lenges is the. govemmcnts
failure to make the bodies whose policy actions degrade the environment responsible for
ensuring that their policies prevent that degradation. Those departments responsible to
protect environment are isolated from those which are managmg, the economy, The ability

io anticipate and prevent environmental damage requires that the ecological dimensions
of policy be considered at the same time as the economic, trade, ‘energy, agriculiural, and

other dimensions. They need to be considered on the same agendas and in the same
pational and international institutions. This reorientation is one-of the chief institutional .

'cha]lenges i the future. Mcctmg it requires major institutional development and reform.

NGOs and communijty groups often prowdc an efficient and effecmve alternative to public
agencies in the delivery of programmes and prOJ eets. -

2.7.1. Future Needs

There is a need for significant, sustained and continuous public education campaign to '
highlight the c,onmbutlom of the NGOs in recent vears and to impress upon their primacy
and relevance. Also it has 1o be recognised that lobbying and advocacy is the primary and
central role of NGOs especially in Tndia. It is here that networks, associations and institztions
become critical Tor effective and sustained advocacy on environmental issues. Likcwise, it
is important to look at the consumer movement and related citizen initiatives. Rapid economic

. growth necessitates comparable strengthening of such moyement and institutions. Mobilisation

of expertise, professional inputs, skills, new technology, ete., will become crucial for NGOs.
This may entail cooperation with scientific and academic institutions. Finally, eventhough
organiscd, formally siructured voluntary organizations are more visible in the last two decades,
it is important that individual citizen action is sustained.

| 2.7.2, Puhlic'Education

Public education on environment is needed to develop the ability to assess en\rlrnnmemal
situations: and the causal chains of relationships leading to environmental damage; the
interaction among social, cconemic and political factors as well as among biological,
chemical and physical factors, mutually related and overlapping devclopments networks
and fecdback; responsibility for futare generations, economy and care in the use of all
natural resaurces; respect for evolution, nature and life; recognition of Limits of natufe,
human action and self-restriction; and acquiring the ability to perceive nature. There is
an international consensus that environmental education within the existing school syslem
can have ‘an effect towards sqlving environmental problems.

Check Your Progress -3,45&06

3. Which environmental NGO is opposmg the Sard'u' Sarovar Project across River
Narmada? \

4, Name a few other 1n1portant people's mmrements agamst deqtrucuon and degradatmn
of environment? : :

3. Which action group in Andhra Pradesh has been working on environmental issues
and what were its significant activities?

6.  Which organisation in India has made science education a people’s movement?
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Note . (a). Write the answers in the space gifen'be'low. o
(b) -Compare your answers with those given at the end of this unit,

2.8. SUMMARY

Socwty} and the natme of citizen 1111t1at1ves in India in parucular and in different parts of
the world in general, are undergoing rapid changes. Voluntarism is asswming wider dimensions,
necessitated by the fast changing modern economic growth, governance procedures and
rapid environmental destruction. Dimenstons of voluntary work has been changing ever
since India has attained independence. Bulk of voluntary organisations are still working
on aspeets of rural development, though maj ority -of them have now come to identify the
cnvironmental angle inherent in their programmes. However, a small tribe of environmental
NGOs has come whose numbers are ever increasing working exclusively on issues, of
environment and developmont. . Their work has been gained instant understanding through
various platforms, and due to various factors. Important among them the support ﬂ:le}
have received internationally, and dlreclly from the people.

In the present context of voluntarlsm, there is a 'strong need for institutional change,
whether it is the government, quasi-government or non-governmental institution.




2.9.

CHECK YOUR PROGRESS : MODEL ANSWERS

The threc cr_wironmehtal_NGOs are (i) Worldwatch Institutc, Washington D.C.,
United States. (ii) Centre for Science and Environment, New Delhi. (iii) Academy
of Gandhian Studies, Hyderabad. '

The two important international events are : (1) Stockholm Conference, 1970, and
(il) Barth Summit, Rio, Brazil; 1992. 1 '

Narmada Bachao Andolan is opposing the Sardar Sarovar Project across tiver Narmada.

Other important pcople's movements against destruction and degrédation of environment
. (i} Sileni Valley Project, in Kerala. (i) Appiko Movement, against deforestation
i Karnataka and (m) Baliapal, Orissa, aéamst Balasore Missile Testing Range.

Citizens Against Po[lutmn an environmental action group, Hyderabad has been working
on environmental issues. Its activities arc : Struggles dgainst industrial pollution
in .and around Hyderabad; opposition to the establishment of nuclear power plant
in Nagarjuna sagar; agitation against mechanical slaughter houses; and for drou_g,ht
mitigation pohcms

' Kerala Shastra Sahitva Parishad, Kerala has made science education a peoples movement.

2.10. MODEL EXAMINATION QUESTIONS

L

II.
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~ Answer the following questions in about 30-lines each,

l. Study and analyse, eomparatively, the working met_hod_ology of three NGOs-
at international, national and regional levels.

Z. What is the role and relevance of a voluntary org,a_msatlon irn the modern
context?

3. Can a NGO supplement or replace the welfare programmes of the government,

“and other institutions? Elaborate.
4. How participation of people‘ can be ensured in the process of development?
Answer the following questions in about 19 lines each.

_What are voluntary organisations? Write br:leﬂy about them. -
Write briefly ‘about Greenpeace. '

Write briefly about Sierra Club.

Briefly explain the Chipko movement.

What are the salient points concerning the, number and dlslnbutton of NGO's
in India?

6. Write briefly about the need for public education on environment.

Dr. Donthi Narasimha Reddy




UNIT - 3 : POPULATION DYNAMICS
‘Contents ' ' _
3.1, - Objectives
:3.2. Introduction _
3.3, Interrclationship between Population and Development
3.4, Population Dynamics : Determinants o
3.5, Summary

3.6. , Check Your Progress : Model Answers
3.7. Model Examination Questions

3.1. OBJECTIVES

After going through this unit you will be able to

° define the terms population growth, population dynamics, birth rates ete.,
. explain the intorrelationship between population and development, and
‘. describe the determinants’ of population dynamics

3.2. INTRODUCTION

* Study of population dates back to the 16th century when John Graunt, considered father

- of demography, collected and collated information on births and deaths from the records’

. maintained by the Church. Scientific siudy of population and a stndy of its impaci on

* society and human life made its beginning with the famous Malthusian theory of population.
Thomas Malthus (1768 - 1834) an English economist and Clergyman warned us about
the consequences of unchecked growth of population. Highlighting the disastrons consequences
of explosion in population, Malthus ngte extensively on its implications on the availability
of food and other esscntial goods. Malthus thus Jaid the path for the scientific and the
methodical study of population. ' :

Population growth is a manifestation of the three underlying factors - births, deaths and
movement of people. ' These are referred to as fertility, moriality and migration, These
are dealt in subject called demography a branch of knowledge, which focusses on the
scientific study of population. The above three factors lead to the und.erstanding of population
dynamics and growth, ' '

Population dynamics deals with the cause and effects of relationships of changes in number

of individuals in populations from time to time. Some demographers explain the behaviour -

of populations as statistical aggregates. Study of population dynamics is necessitated to
determine how much of the natural resource can be exploited without damaging the resource
for future use. : '

Basic concepts are more or less similar to evaluating the growth of animal populati'(m' )
inciuding human populations because they are all limited by environmental resistance
and the maximum sustainable level as determined by the capacity of ecosystem
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Assuming there are 'N' number of individuals in a population, 't is time; '’ is the instantaneous
birth rate, 'd' is the instantancous death rate, .and r= (b-d) is the intrinsic rateyof: natural
increase and the maximum number that can be supported by the environment i$ 'K', Then;

dN — -rN(K- N) according to which the maximum rate of gmwth when -d*N/dt’=0, or when
dt N=K£2.

Changes in (K-N) occur so slowly that (1.9.1.) can be treated as dN/dt=r KN....(1.9.2)
on integrating (1.9.2.) we have Nt=No rKt........ (1.9.3)

Owing to medical research the death rates are deteriorating faster than birth rates (r steadily
rising), The relationship between t as a function of N is expressed as : 1=a. N'/k which
is particularly applicable to countries like India where a rapidly dropping death rate is
concurrent with slowly dropping birth rate. Applving these basic concepts, Watt, an
eminent scientist in an interesting book entitled 'Ecology and Resource Management’
predicted doom for the human population before 2026 A.D.

3.3. INTERRELATIONSHIP BETWEEN POPULATION &
DEVELOPMENT

The interrélationship between population and development has been a subject matter of
quite a few theories. Beginning with the slogan that "development is the best contraccptive”.
Dr. Karan Singh, former Union Minister of Health, believed that contraception provides
the best path to development. Jehu ‘Caldwell in an mportant international report, stated
that population remains the soft underbelly of development because its relationship- to
dcvelopment has not been sustained by empirical testing. Diversc policy perspectives are
co-exisiing en population and its relationship to devclopment.. A correlation between
population and development was established in 1944 itself. According to Princeton University's
Population Research Wing's report, development in general lowers the death rate faster
than the birth rate, leading 1o population cxplosion. '

Birth rates ulso fall after some time lag, causing population growth rates to slow down.
Evolved in 1940s this theory further states that mopulation tramsition begins and ends
with zero rates. With the cxcoption of Sub-Saharan Africa, the birth rates in-general
declined with development. This general thecory however does not explicitly state when
the decline in birth rate would set in as developmont progresses. Furthor it does not tell
us to when fertility comes down and the time span over which this can be explained.
. What arc the indicators which can be identificd as thosc which lead o decline in fertidity?
Tn what is known as population transition a UN study in 60s took into account 12 variables
which cause it. These include : per capita income, urbanisation, female literacy and
mortality rates. The resulis of this study were not encouraging as the 12 variables may
differ between various countries with explanatory variables remaining the same, So development
it general as measured by per capita income increases, demand for small family. However,
the magnitude of the co-efficient is very small although it may be statistically significant.
According to a study published by Pranab Banerji of Indian Institute of Public Adminisiration,
an increase of Rs. 100/- in per capita income is associaled with only .78 percent increase
in contraceptive prevalence rate. Hence he concluded that though development is a contraceplive
it is not the best. Study of population dynamics therefors is relevant to gauge the impact
of development on different population groups. The dynamics of it is much more important
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for policy planners. Infact some studms rccenlly conﬁrmed hnw important female hteracy
18 for contammg population growth. It is stated as the single most variable affecting
contraceptive prevalence rate. ' ' '

3.4. POPULATION.DYNAMICS : DETERMINANTS

As pointed out earlier, population dvnamms can be expiamed effectively through Fertility,
Moriality and Migration.

Fertility : In the sub-field of population studies, fertility is a significant variable, Woman
is an important agent in this as human reproduction is possible through her. Mostly
every woman has an important event in her life which is known as menarche (that period
which is marked by the commencement of menstrual function in women). From menarche
onwords, women are capable of giving births till she attains menopauye (final cessation
of menses, change of life-opposite. to menarche). In demography this period is known as
child bearing age which is usually 1315 10 45-49. In this life span of 30-35 years every
woman has biological maximum L,apdcuty of giving b1r1,hs whlch is known as fecundity
(productiveness; fruitfuiness),

Fecundity however is different from feriility. Fertility (procreative capacity) is the actual
capacity of child bearing of a woman. Population science or demography is more concerned
with. fertility than fecundity as the actnal child bearing capacltv is important it so far as
births arc congerned.

Then how is fertility measured? The measurement of fertilitv is expressed in quantitative
terms i.¢., at certain ratcs. The most common measurement of fertility is as follows ;

No. of €Bsg in an year x 1000

Birth ratc CBR* =
Mid. year populatlon of that 3ear

" (CBR : Crude Birth Rate; CBs  Crude Births)

Most of the calculations in demography are based on per 1000 population -or per 1000
women for better understanding. The birth rale therefore tells us the number of births per
1000 population in an year in a locality/area/country. There are three distinct advantages in -
following this method. (1) These are simple to calculate; (2) easy to understand and (3)
Comparison across the couniries is possible. There are disadvantages too.  The major limitations
to the Crude Birth Rate (CBR) is that in the denominator of the mid year in which total
population is (aken is likely to be misleading. Because population includes males and females
of all-ages. Men and women belonging to thosc age groups other than the ome's in the
_reproductive ages are irrelevant for counting the births in the numerator.

Check Your Progress - 1
What is the di!fference between Fegundity and fertility?

‘Note :  (a) Write the answer in the space provided below.

(b) Compare your answer with the one given at the end of this unit.




Fertility Differentials : Differences in fertility levels are quite striking which are ofcourse
natural in a vast country with diverse cultures. Scveral studies accounted for the differential
fortility by Religion, Caste, Residence status, Literacy levels, Occupatlonal structures and

-other nnportant variables.

Religion : It our country, studies pointed out that, Muslim Women have higher number

.of living children than tho Hindu wamen.

Caste : Among Hindus, forward castes have lower fertility than backward and scheduled
castes.

Residential status ;- Fertility levels are higher in rural areas than in urban arcas. Urbanisation -
is generally held to be a good explanatory variable for fow fertility.

Literaéy . As pointed out earlier, several studies clearly stated that fertility reduction
and high fcmale litcracy arc strongly correlated. IHliterate women have higher fertility
than literates. Education of the husband also affects fertility.’

Oecupational Status - Population in nen-agriculiural occupations have lower fcrtlhty
than- those engaged in dgrmulturdi oceupations.

According to the thlUIlrll delly Health Survey condacted in May 1995 bv the Population
Research Cenire, Andhra Univ crsity and the nternational Institute for Population Science
currenl fertility rate in the rural areas of AP is 13 percent higher than in the urban areas.
Fertility differences exist between different population subgroups. Fertility of illiterate
women is substantially higher (3.0 children per women) than the fertility of women with
atleast high school education (1.8 child per women). Scheduled Tribe Women have higher
Tota! Fertilitv Ratc (TFR) than Scheduled Caste. Marriages at very young ages although
have been reported to be declining, the median age at marriage 1s still low at 15.9 vears,
despite the existence of Child Marriage Restraint Act, 1978, the minimum legal age at
marriagc in India is 18 years lor women and 21 years for men: 78 percent in rural and
44 percent in urban are getting married much beforc the stipulated .age.

Check Your Progress - 2
Is there any difference in the fertility rat¢ between rural and urban arcas of A.P.Y

Note : (a) Write thc answer with the spacé provided below.

{b) Compare your answer with the one given at the end of the unit.




- The crude birth rate per. 1000 popﬁlation is 24.-l'perc'el1't"\'vhile.the crude death rate is 9.1
‘percent.  According to the same study the Total Fertility Rate {TFR) in AP is 2.6.

According to the' World Development Report more than 1 billion people live in abject-
poverty. The next generation will see the world's population rise by 3.7 billion even if
. progress in papulation growth decclerates. Most of thesc people will be born imto poor -
families. From 2.1 percent a year in 1965-70, population growth now stowed to 1.7% as °
more countries have begun a transition toward lower fertility. The population of World
is more than 5.3 billion and is increasing by 93 million a year. From 1.7 percent in
1990, the World Bank predicts the decline in population growth to about ! percent a year
by 2030. World population would be more than’ double from current levels and would
stabilise at about 12.5 billion around middle of the twenty second century. Two thirds of
population growth would occur by the year 2050 and 93 perceni of pdpulétion growth
would take place in developing countries. The above projections are based on fertility
ditferentiations. ' : ‘

TABLE 1 : Statewise Distribution Of Majng’ Demographic Indicators In India

- _ Crude o Infant - Female
SL No. . State " Birth Rate Maortality ~ Literacy
| \ (in 1990)  Rate (in 1990)  Rate (1991
o ' 'Clens_us)
Major States , _
1. Andhra Pradesh 26,3 70 337
2. Assam X S T L
3. Bihar : . 79.7 o 73 . 23.1
4. Gujarat - w6 07 48.3
5. Haryama | 319 49 40:9
6. Karnataka C 28.0 _ 70 44 3
7. Kerala T 196 17 86.9
8. Madhya Pradesh o371 28 4
9. Maharashtra - 275 - 58 50.5
10, Orissa B 300 122 34.4
11, Punjab g 276 - 6l 497
12. Rajasthan 335 34 20.8
13, Tamil Nadu 206 59 53
14, Uttar Pradesh ' 336 99 - 26:0
15, WestBemgal . 282 6 477
Smaller States & Union Territories . '
16.  Himachal Pradesh 27.4 69 . 525
17. Jammu & Kashmir 314 . NA
18.  Manipur o2l o - 48.6
19.  Meghalaya - 31.8 o - 448

- 20, Nagaland- I 16.2 " - 557 ¢




21, Sikkim S 26.3 - _ 47.2

22, Tripura . 24.9 ' - 50:0°
23, A & NIslands - 216 - 662
24, Arunachal Pradesh .~ 301 - 294
25.  Chandigarh 178 S 73.6 .
26. D & N Haveli | 359 . - 261
27, Delhi’ 239 L. 680
28 Goa . 15.8 oL . 68.2
29. - Daman & Diu - 274 S 61.4 -
30.  Lakshadweep . 256 - 709
T.31. Mizoram . . : CNA T o 781
32.  Pondicherry . S 204 | - 65.8
All India - 362 .80 . 394

- NA : Figures are not availabic

The fdlléwing illustration helps us in understanding the issue of population dynamics. .

Crude Birth Rate " Crude Death Rate Crudo Growth Rate
(CBR) - . (CDR) “. (CGR)
31 - A TR 0
31 13 I |

: What cah easily be inferred from the abmc is that we seem to have. reasonably ﬂone well
in mortahtv front and not much in the fertility front. That is because of adwarices in
science-and technological fronts we could. contain the death rate, However, our sucoess’™
_in fertility is not that encouraging becaus: of superstitions and fraditional modes of living,
The argument can be rounded off with the observation aiready made ie., an increased
female literacy holds the key fo the control of fertility rate. - Again cohtro] of fertility by
rapid expansion of educational opportunities paves the way for general _d_cvelopment.

3.5. SUMMARY

A breader {mderst_anding of the population dynamics comprising of three major foajcurcs_
i.e., Fertility, Mortality. and Migration helps us in appreciating the rates of the growth or
fall of the three indicators through which planning process is initiatcd, A macrp analysis. -

of the three 1nd1c.alors constitutes only a part of the population policy. Programmes of .

' actlon are cvolved to &,ontrol populauon and models are developed based on them.

3:6. CHECK YOUR PROGRESS MODEL ANSWERS

1. . The child bearing age of woman is 13-13 to. 45-49. In this life span of 30-35
g years every woman has’ ‘biological maximum capacity of giving births and it is
known as fecundity where as feruhty is the actual capacity. ol <hild bca.rmg of a

- wWoman. : .
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A The current ferti]ify rate in rural arcas of A P. is 13% higher in urban areas according |
to the National family health survey conducted in May, 1995 by the Population
Research Centre, Andhra University and the International Institute for population
science. - o —_— ' e

- 3.7. MODEL EXAMINATION QUE'ST_IONS' _. B o
L Answer the Ifollowing questions _iﬁ,ahout 3,0' lines each. _
o 1. _Explain. brieﬂy the interrgf:lati.onship between popﬁlation and development.
2. .Wrif'e briefly about the déterminants of popﬁIation dynan;ics.‘
L. AnSW.t.El.; the following questions in'albo_ut 10 lines .ea_ch.
1. -Wilat is fertility ? _
2. Differentiate bct_ween fertility and fecun.dﬁy. .

3. What is birth rate 7

Dr I, Ramabrqh amam




UNIT 4 : IMPACT ANALYSIS STUDIES o

Contents
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. 4.5.2 FEconomic Analys1s - Emergmg Approaches
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4.7. Summary . .
4.8, Check Your Progress Model Answers ,
4.9, Model Exammatlon Questic'-ns

_.4 1. OBJECTIVES

'After going through this unit, you ‘will be able to :

. -explain the environmental 1mpact assessment,
e  describe the prediction of impacts and carry out ETAs,
. explain the legal and policy position with regard to inipact assessment.

4 2 INTRODUCTION

Therc is an mcreasmg d1sharm0ny between man and nature as seen in phenormena such
as malnutrition, soil erosion, pollution, deforestation and material for every resource. This
is in contrast to the mature worshiping' cultures found mostly in the South and Eastern ‘
countrigs of the world. Due to the destruction of cnvironment, modern development has
become uneven. Availability of relatively cheap energy encouraged moves towards encrgy
intensive cconomies (rather than labour intensive ones) in industrial nations 1.e., depcnding
. more on machines and automation. ‘A great environmental impact has been felt from the
use of these energy sources in the mining, smelting and use of minerals and other ‘materials -
“of the Earth's crust. ‘Also, the steady improvement of technology has meant the Tecovery
_ of progressively little mineral deposits. With the result, today every 1ndustr1al region is,
_marked with a million holes and heaps. The environmental effects of this mdustrlal
rcvoluuon have been massive and are well recorded
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In the context of the debate over these and several other
- world, in the past two decades, attempts are now.being mad
process through sustenance of resources. A feature of the re
in recent. years has been to try to minimise the impac
ecosystems. Ong of the major concerns is that envir
through resource exploitation, but also through the
atilisation processes. Thus, not only resources are bei
" capability of the environment and its ability to a’bsor‘{11 _

%
Increasing population, galloping technology and economit .., Zg
of environmental crisis and the need for achicving a bal m
today, higher production and consumption of profit- onentc T
of progress. Very often these pursuits have resulted in the. %
free dumping grounds.. The experience of the last few decS
into sharp focus the fact that man must start to think of livin,
The old concept of progress which has prevailed for the last 20 _
account the means to safeguard air, water and land which sum&m‘qmr
environmental protection was not included in the cost of basic production J
" now it is hoped that development of new technologies will balance be
against the existing benefits of ecology. .
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Environmental ‘management is now accepted in India as a major guidj
development. It is realised that env1ronmenta1 i1ssues arise in virtua
economy and that each sector should evolve its own solutions. Tha
environmental considerations into development activities is pr
environment impact assessment before projects are clearc
projects in the sectors of irrigation, hydroelectric power, the;
ports and harbours, new townships, etc., have to asses
and prepare environmental management plans before t
Before approval it is ensured that the adverse g
are minimal.

4.3. IMPACTS ON ENVI

India is a country of physical, n
based on utilisation of
technology was. ess
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a threat to water quallty through effluents d1schargcd from
for most old industries is- essentlally borrowed from outdated
oped world. Muhicipal wastes from the towns and cities
treated. These discharges- affect the quality of surface
al areas. Almost all the rivers go dry during summer
lution of wastes dlscharged in them. With the constant

ter quality of thése rivers and other water bodies such
“environmental challenges facmg India.

:"

mmmg has been regarded as an acceptable price to pay for

sm. While mines. have customarily provided people evicted from
mplcyment_, the recent trend of high degree of ‘mechanisation, has few

major environmental 1mpac1,s ‘that cannot be. mltlgdted Impacts of dams _
bitat, loss of fertile lands, destructmn of forests; and sediment trapping,
l'impacts of dlsplaccmcnt of large numbers of people from their homes
ement has brought to the fore the issu¢ of natural resoulce rights and
M_ultlpurpose projects entail local people to lose their lands and
the benefits of power and water are usurped by the far-off urban
m salinity’in the lands irrigated by the waters of these dams is one.
here is another as yetnot clearly. established concern : mducement',
n where thesc huge teservoirs have been constructed. . Koyna,
lly. cited as one of the examples for such an éventuality.:

0 huge reservoil in an area prong to earthguake is fraught
to earthquake can wipe out entire civilisation in the
ient towns like Kashi and Varanasi. [rr1gat10n,
ic dlscase of schlstosom1a51s into the surrou:ndmg
9] purposes, have made downstream stretches _

Zdustrial eéfflucnts, most rivers and water bodies have” ™

itary might. It is the world's third biggest economic activity- after ‘

ersy dug to ifs location in the seismic zone. Environmentalists -~



. sltorfage n hous-ing, poiable water and sanitation are :&ﬁ?l?f
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. - . . .. - R/
Turther unless timely remedial action is taken. Of the 4;‘.\ %1tle$f§ K

.
. : : Aty
only about 2,500 are provided with water supply anég ily abo, ¢

system. The task of previding esscntial facilitiss to ha’té'v Cions is };'be. 5
challenge for India. ' S o

|
i

Green Revolution in agriculture which utilises high y.!félding "'afié};i%f“
modern technignes Qf monoculture, fertilisation, irrigation @ll.djﬁ;)te 4:;
started in India in 1964, The rise in the use of pesticide™” The

10 the growth of the Green Revelution and eXport-Q;”mlt?l dni Top
thirds of the pesticide used in agriculture and Go‘gﬁé' 0161r i cle
40 disiricts of Indid. Green Revolution re"tgey of.venlmelu.
farmers had been uvsing for centuries wit™~ these ,, PDr
scientists. The natural gen.elig;_J@fNM _

monacultures are more throate" K NT
on pesticides @Fli'i%“'}}{;d al, cf;
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farmers, but also their liveltho.,.. :

in the Third World countries. In Indian en.. .

1s the rehabilitation of people ousted by the developuu.. 47.
industrial projects. In the past four decades, several thousands o:. -
their tradittonal homeland, and villages. These displaced, mostly tribals, 1
in their life, and had degcnerated into destitutes. Extensive deforest:
tribals in a no win situation, as their source of sustenance got eroc
people deteriorated with paucity of resourccs like water and frequent
a combination of factors like deforestation, soil erosion, and cash CIOp 5y

‘movement of the country towards modern industrial development has

of urbanisation putting at disadvantage millions who could- not be p
due to_their illiteracy, and poverty. L '

‘ Environmental changes wrought by industrial growth have brought w
- human health. Not only are there the occupational _illnss_ses and h
- groups but also a more general suite of diseases which are ass'ociated




\"}‘ies - heart disease, cancer, diabetes, obesity, dental daries, AIDS, etc. Lack of
?e and a diet high in animai fats and processed, fibre free foods ssem obvious
_ factors for many of these illncsses, generally in the urban and metropolitan cultures.

4.3.2. Social Cons’eque‘nces- ef Urbanisation

Economic growth- is largely industrial growth, and industrial growth is largely carried out
in cities and towns. Therefore, the role of the city and its lifestyles cannot be overlooked
in any consideration of environmental impact. ~On the face of it, man appears to be a
very adaptable species, for the overall health and survival rates of the inhabitants of the
ciies, especially in the Western countries, are very good enough though the people are
isolated from nature. According to Dubos {1967), the price of such successful biological
-adaptability is paid in social terms : people no longer mind ngliness, exhaust fumes and
other contaminants, and even regard such conditions as normal. A good deal of research
has been done over whether madern city is-a good habitat for humans. Urbanisation, -
which entails crowding and overload on physical senses, is expected to produce social.
pathologics like stress, mental health breakdown, and crime. However, there are certain
very large cities with very low crime rates, as in Japan. Influence of culture can be one
" way or the other. One major drawback of the cities is that they are dependent on inputs
of food, water and power, and waste dispersal. Therefore, the city is ccologically difficull .
becaunse it includes heavy demands for all types of resources, and generates wastes, the
disposal of which may create high levels of contamination of ecosystems. However, -
thero arc distinct advantages of urban life, since socially cities are ambivalent. Presently,
a'lot of discussion is contered arcund making cilies sustainable i.e., producing, and consuming
its own resources, and also assimilating its wastes.

4.4. ENVIRONMENTAL IMPACT ASSESSMENT

Rachel Carson's "Silent '_Spring" can be considered as the first ever formal study of impact
on environment, of cssentially a development activity. This book deals with the effect of :
DDT spraying on agricultural crops, on the human health. Starting with this, ‘impact’

assessment has grown into a major subject of study. However, impact is defined as”
. collision. But the connotation in thc present context ol impact-is much broader. Here it

is understood as related to the effect of a particular action on the surroundings, namely

the environment. Thus, the effect of all human actions on the nature and environment is

termed as impact. Impact as a word herein is generally associated with either assessment

or -analysis. Bul, impact analysis or assessment does not mean that it is an exercise of

assessing only the consequences of an impact i.e., after the action. Environmental Impact

Assessment includes the predictive analysis, identifying the side effects of a action or

process, and also analysing the consequences of an action. It has also been broadened to .
include the search for alternatives and optimal solutions:

EIA is intended to explore the possible implications of the particular action, process or
project on future trends of natural resource management. EIA explores the sxpected
outcorne of divergent pressures on the consumption patterns of resources. It establishes
the starting conditions against which the scope, intensity and directions of future changes
ih cnvironment and ccology can be gauged. Tt identifies those factors that will shape the
" resource consumption patterns under the present environmental crisis. Based on a series
of assumplions consistent with the concept of sustainable development, EIA offers quantitative
projections of resource exploitation and consumption.
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- The technique of EIA - comprchensive inter-disciplinary analysis of the environment impaét
; to understand the physical, chemical and biological effects and their influence on social,

~; cultural and aesthetic concerns - is a useful tool for environmental planning and management
* for planners for proper site selection, cost effective technology and overall harmony with-

environment and user community. It is essential that the main arcas of potential impact
are quickly identified and irrelevant issues discarded at the outset. The mcthodologies
used for impact identification are categorised as adhoc, checklist and impact matrix. It is
claimed that a systematic EIA at the planning stage would avoid the extra financial outlay
-to be spent at later stages in solving environmental and social problems. .

Though the industrial projects are not site-specific, but practically are not always site-

independent censidering their infrastructural needs for power, water, raw material, land,

skilled labour, proximity to market, waste disposal, etc. However, the goveriment had

adopted a policy to disperse industries to backward and underdeveloped areas giving several

linancial and other incentives. Industrial siting, espccially of large projects, in many

countries, is not always free from political and other environmental considerations, In
these circumstances, EIA is essential to know whether the location of the industry in a

particular place is beneficial for everybody's interests.

Any development project has both negative and positive environmental impacts. Negative
impacts cause¢ environmental degradation. It is the responsibility of planners, scicntists

- and environmentalists to document these impacts separately so that these can be identified,

‘quantified and attempts may be made to maximize positive impacts and minimise negative
impacts for better development with least environmental degradation. Environmental Impact
Assessment (EIA) and Environmental Management Plan (EMP) have been considered as
important documents which can be utilised by scientists, planners, government agencies
and public to clearly understand the environmental implications of the proposed project
with respect to overall devclopruent plan and take decisions in the interest of environment
and national economy. It also helps to analyse the techno-cnvirontental feasibility of
the proposed project. ' '

The ters of environmental impact assessment and environmental impact statement were
first used officially in the National Environmental Policy Act (NEPA) of the United States,
enacted on January 1, 1970. [t has now been accepted by many countries with minor
modifications to suit the local needs. In India, the Ministry of Environment and, Forests,
Department of Environment, Government of India, appointed a working group and published
a report in August, 1985, containing "Environmental Guidelines for Siting of Industries".
The guideline briefly discusses the salient features which must be considered for setting
up an industry and also discusses the jmportance of an EIA and EMP report. .

-

4.4.1.. Socio-economic Impact Assessment

Socio-economic impact assessment developed i the 1970s and 1980s mainly in rclation
to the assessments of the impacts of major resource development projects, such as nuclear
power station, hydroelectric schemes and oil - and gas-related developments. Wolf (1974),
one of the pioneers of SIA, adopted the wideranging defirition of SIA as the "estimating
and appraising of the conditions of a society organised and changed by the large scale
application of high technology”. A socio-economic impact assessment includes questions

- regarding the type, duration, arca an\d distribution of impacts; that is, the analyst needs to

ask the questions what to include, over what period of time, over what area and who will

" be affected? Direct employment on.a project will generate expenditure on local services
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(e.z.. for petrol, tea stalls, and hotels) - The ratio of local to non-local labour on a nroieet

is often a key determinant of many subsequent impacts.” Socio-economic 1mpacts should -

be eonsrdered for all stages nf the life of a development proiect

There are ofcourse many other drmensmns to impacts besides the areas drseussed here _
including adverse and beneficial, reversnble and 1rrevers1ble quantitative and qualltatlve
and actnal and percerved imipacts. '

4. 4 2. Env1ronm‘ent'Momtoring

As a basic step towards study and management of pollutlon mtroduetlon of man-made
pollutants and their interference with the natural processes {and ‘the resultant 1mbalancef ‘
tisk) are somght to be determined. Considerable progress has been made in rccent years
in respect of monitoring of chemical pollutants in air, water and land as well as their
- complex, inter-relationships. The complexity of this gigantic task requires sustained efforts-
‘and commitments. Determination of diverse chemical pollutants before and after the remedial -
‘measures is a major part of environmental momtonng This helps in evaluatmg the risks
involved and success achieved. This data is -also necessary - as “basic input for. pohcy _
-deerslons and statutory laws for env1r0nmental protectron : '

: The need for sensitive and selective analytlcal technlques gradually came. into foeus as
very low concentrations of pollutants were required to be accurately. monitored. ~ The

presetit need for unattended continuous chemical momtormg is an important requirement . .
‘when larger multi-pollutant surveys in far flung areas are (0 be conducted over extended .

perieds. Sophisticated instruments for analysis are expensive to buy and more difficult

fo maintain in developlng countries. Older monitoring 'methods are sfill continuing though

a gradual change is also visible. Increasing use is also being made of mobile environment
monitoring laboratories which have speeded up generation of requisite data at site, covering
air pollution, meteorol’ogical and other data. Nearly 70,000 chemicals are at present in -
general use and 500 - 1000 are being added yearly with no Jimit in sight.” In fact, quadrupling

of global economic actlvrty since 1950 has lead to increasing chemical wastes, not (o

mention the application of fertilisers, pestxeldes detergents food additives, etc. -Chemical

and toxicological monitering of ‘contaminants belongrng to diverse chemical groups has

become integral part of extensive national and international programmes to safeguard man
and his environment. Monitoring of hazardous wastcs deposited on land (sanitary landfills).
and their dispo sal by incineration are other areas which have received intensive attention

during the lasi two decades. The problem is. ‘acute in the case of industrialised nations

but the Third World countries are also catchmg up w1th increase in their population and

industrial development, . R o

' 4.4.3. Major Chemical Accidents and _lr'n'pact._Assess'ment

The direct and indirect effects of major chemical accidents (like Bhopal gas tragedy which
occurred on 3rd December, 1984, releasing Methyl Isocyanate or Valdez oilspill) are amongst

- __the greatest concerns facing the industry, governments, environmentalists and the public

in almost every country in the world today. Major industiial disasters are occurring at

more frequent intervals than the rate at which humanity and the environment can recover

from one. Effects of chemical accidents on the environment range from a temporary

~ change of manageable proportion through serjous, acute temporary actlons of high magmtude
“to drastic, long term 11npa1rment : o
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. are followed today -

An analysis of major cherﬁica]l accidents around the p.eriod of 1974 - 1988 highlights t,he.

‘following general causes or causative factors :

(i)  Runaway reactions, explosions or fire:

(i) Design faults leading to accidental mixing of chemicals; :

(ifi) Storage of wnacceptably large quantities of hazardous and yulnerable chemicals;
(iv) Accidents duting transportation by 'rlail, road or sea;

(v) Inventory control failurc;

(vi) Improper waste &isj)bsal praéti(:es; and

(vii) Human failure. |

Tanker accidents involving trucks carrying chemicals, petroleum products, and other hazardous.
material- have caused loss of life, and serious impact on local ehvironment. In the recent
years, a spate of accidents near Bombay and other places forced the government to think
about formulating certain- guidelines to prevent accidents. However, serious efforte at

. disaster management, or studying impact of such accidents on the environment is vet to

be done.

Modern Hazard Assessment techniques involve identification and analysis. Six methods

(i)  Failure Mode and Effect Analysis;
() Hazard Analysis:

-(iii) Hazard and Oper:abiljty Study;.
'(iv) Fault Tree A,nally'sils,' '

(v)  Consequential Analysis;

(vi) Risk Rating,

- Traditionally, the location and siting ‘of hazardous industries are determined by economics, .

market, labour, transportation, water, energy and associated factors. For installations that
process hazardous, flammable and toxic materials, hazard analysis is a convenient tool in
ensuring the safety of the surrounding settlements and that of the employess. Applying
hazard analysis in the early planning stage of a project may provide a useful quantitative
assessment of alternative layouts for hazardous plants.

4.4.4. Environmental Audit aid Impact Statements

Environmental audits are defined as a basic management 0ol comprising a systomatic,
periodic and objective evaluation of how well environmental management systems and .
équipment are performing, at the individual industry level. The aim of the.audit is to *
facilitate management control of environmental practices, and to cnable the company to
assess compliance ‘with legal and regulatory requirements. Environmental auditing is seen
as a internal process that should become necessary and routing part of most industries.

The concept of environmental. auditing came into being during the early 1970s, but vnder’
the guise of a number of different approaches and names; depending on the industry
concerned environmental audits have been called environmental revicws, survey assessments
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‘and quality controls. Although thefe is no set way in which -an environmeital audit is <

_ perf(jrmed,’thc.proccdﬁres have become more formalised with time.

In order to prevent or reduce waste generation it is necessary first to examine the production
procésses involved in industrial operations and to identify the origins of the wastes. Next,
it is nocessary to examine whether the raw material conversion can be maximised, and
‘whether in-plant practices can be improved upon: Thirdly, whether raw material substitution
or process change needs to be considered. Fourthly, after having exhaunsted the possibilities

" of reduction in waste gencration, it should be cxamined whether recycle, recovery or fe- -

© use is possible. Then, lastly, comes the consideration : how to treat the unavoidable

‘waste in order to minimize-its adversc impact on the envimnincnt. ' The preparation of
the Environmental Statenient is a systematic method to carry.out these activities by plant.
Managers. " o ' - :

Check Your Progress - 1 & 2

1. '~ What mechanisms are available o you to help in environmental monitoring of pollution -
in your arca? : ' ' .

2. Write briefly about the biggest chemical accident in India.
Note : (a) Write the answers _‘in' the space g'-ivcln below.
(b) Comparé your answers with those siven at the. end of this Unit.

...............................................................................................................................

4.5. VALUING NATURAL RESOURCES

The socio-economic costs of natural resource degradation are real and hard felt, especially

“in the developing countries of Asia. The objectives of achieving higher income in most
‘projects often excludes the consequences such as uncven distribution of such.income and-

- positive & negative off-site impacts. There is a continaing search for ways to cxp_ahd
economic analysis to inclide more- off-site and environmental cffects, as also.the_ challenge

-
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of assessing environmental impacts in economic terms. Many valuation techniques are
available, including market value or productivity approaches (those that use market prices
to. calculate costs), other indirect market approaches, and survey-based techniques.

However, specific problems are encountered in valuing natural resources. These problems

include selection of discount rate, intertemporal and intergenerational issues, uncertainty,
and issucs of resource irreversibility; costs of the extinction of a particular species (leading

- to the decimation of an entire ecosystem), depletion of a particular resource or mineral,

and preserving hazardous wastes like nuclear waste for generations to come. Qualitative
factors such as quality of life, social, and political concerns are also important, but difficult
to value. Further, there has been the problem of standardizing valuation procedures for
natural resources and environmental effects, notwithstanding its usefulness as a methodology
and guide in project and program decision making. The other problem is the absence of
systematic criteria for analysing the tradeoffs beiween present and future generations: .

Natural resource valuation systems can be useful in improving the balance between development

and conservation. The techniques and methods for resource evaluation are being developed . -
. so that they can be used for evaluating development aliernatives and actions. Generally,

analysis of environmental effects is done in a step by step procedure :

* impact identification

¥ impact measurement

x valuation and |
» *  economic ahalysis.

4.5.1. Defining Values

Vahges are individual and collective concepts with emotional, judgemental and symbolic

‘components that are used to determine what is important, worthwhile and desirable. Thus

values contain and at the same time evolve from judgements and Heliefs about what is

"good" or "bad"” and "right" or "wrong". Values therefore can significantly 1nf1usnce '
human behaviour regarding the conservation or destruction of environment. Values must -
also be considered regarding the consequences or mmpact, of both the conservation and

the destructmn ‘of environment,

By their very nature, values are complex in both in._terpretati.on and influence, This is

particularly true in regard to environment which involves anthropocentric (man-centred)
and biocentric (ecology-centred) values.  The tangible as well as intangible values of

environment are difficult and are sometimes impossible to define, formulate and quantify.
Tangible values may be more readily recognised like timber production and industrial use -

of materials. Intangible values, such as conservation of water and education, are less

* discernible in terms of economic and other material benefits. In nature, even tangible
" values can often become impossible to calculate, depending on the objectives. For example,
timber productmn can be assessed based on the market values, but the cost of cutting

trees might be more, in terms of loss of top soil, soil erosion, etc.

There are, however, a number of high value interrelationships within natural environmentﬁ_
which are as yet not disturbed much by development. - In addition to these varied and’
complex natural interrelationships themselves, some of these values manifest as the very

ecosystems like tropical forests. These dynamically interrelated values cannot be listed
here in any particular order of importance because each is so interdependent en ali others:
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452 : Eco'no'mic Ahalysis - Emerging Approaches -

~

Sustamable productlon is both an ecolog1cal and an ‘economic concept - As an ecologlcall_

*  concept, one area of concern is the mainténance of resource stock at a sustainable level to -

attain maximum sustainable yield and provide a-sufficient resource base for future generations. -
‘Economic analysis of environmental effects is done because of concern for :.

* . a better usc of scarce IeSOoUrces;

* higher social returns from these Tesources;
C fewer SOCIal costs ansmg from the use or mlsuse of thcse resources and
SE the need for ant1c1patory planmng L

J Analytlcal techmques that deal ‘with. resource management problems mclude the followmg

* : natural resource assessment rap1d appralsal of resources, 1dent1fy1ng trends of resource
. use and key areas smtablc for fundmg a.nd development;

¥ " natyral resource accou:ntmg - system of bookkeepmg that para]lels the nauonal accounts
‘ involving a physical account of stocks and ﬂows - o :

* extendcd cost-benefit analysis - mcorporatmg enernmental effects (externahtles)
i m a mlcroanalysm of each 1nd1v1dual pIO_]ect and -

% macrocconomic pollcy anab sis - taking natural Tesource management and deriving' -
‘ pohcy 1mphcat10ns (For example, an export policy like food processmg that has
major 1mpact on- natural resources use; price policies; 1nccnt1ves) ’ :

Howewer there are ltmlts to cconomic analysis. Different resource systems lead to dlfferent__
kinds of approach thus the application will depend on individual projects and individual.

countries. Application of cost-benefit analysis in developing countries is constrained by
limited manpower and institutional capabilities. It is easy to say that the 'benefits must -
exceed the costs’, but how to measure bensfits and costs is the big question. Especially
that of resources like forests water, air and land. - Bencfits of forests, as an exercise by

James Lovelock over the Amazon- forests suggests, might run into billions' of units of any

CUTTENCY, . makmg the whole exercise of cost-benefit analysw redundant. However, this e

analytlcal techmque is bcmg uscd more and more in assessment of development proJccts

Changing project costs also need to be cons1dered penodlcal]y as there isa need to balance
different factors in the analysis. Generally, social dimensions are not given the’ pnmary '
- consideration. The role of economic analysis is to provide altcrnatwes with their merits
and demerits, and not to make dBClSlOnS “Thus, the rale of the techno_crat is limited to
evalnatmg policy optlons ' o - o ' '

6. LEGISLATION OF EIA -

'A gazette nonﬁcatlon ‘on cnvrtronmcntal aud1t has been 1ssued by the Mnustry of Environment

~and Forests on 13th March, 1992, which was amended in 1993 This notification applies - -

to every person carrying on an mdustry, operation or process requ1r1ng consent to operate’
under. Section 25 of the Water (Preverition.and Control of Pollution) Act, 1974, or under _
Section 21 of the Air Act, 1981, or both authorisation wnder the Hazardous Wastes (Management
and Handling) Rules, 1989, issued under the - Environment (Protectton) Act, 1986. The

nouflcatjon requlres that an Env1rcnmental Statement for thc fmanmal year endmg the . - '
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31st March fo be submitted to the concerned State Pollution Control Board, on or before
the 30th September of the same year. In the Environmental Statement, every industry -
will provide information on the water and raw material consumption, pollution generated,
information on hazardous wastes and solid waste alongwith the disposal practices. The
industries are also required to specify the impact of pollution control measures on conservation
. of natural resources. ' ' '

4.7. SUMMARY

- Technological disasters are becoming a soutce of concern to all couniries, developed or
" developing. Though a great number of people agree that all is not well with relationship
- between humans and environment, however, there are considerable differences in views
as to what should be the first priorities and significantly, the long term purpose of different
~ directions, = Broadly, f,’hére are two directions : one would suggest that problems can be -
‘solved through application of 1tet_:hl_lology'Izmd change in institutions. The other one gees _'
biological and physical limitations of the ccosystems, and argue for a fundamental change -
in the human-ecology relationship. However, -both the directions require information on
patterns of natural resource management possible only through an-assessment of the impact, -
i.e., Environmental Impact Assessment. o )

EIA can be a powerful tool for controlling the processes, social and technical, from riding
roughshod over the local ecology and ecosystems. It can'be a source of information for
better planning and design of developmental activities. EIAs and EMPs can help people
. in asserting their rights and choice over the: management of environment. - Formal research
institutions like universities in India have not yet recognised the need for impact assessment
studies for the socicty, and as such research in this area is still in its nascent stages.

4.8. CHECK YOUR PROGRESS : MODEL ANSWERS -

1. A portable pollultio_nf monitoring kit is available. Some NGOs like’' World Wide
. Fund for Nature provide these kits. . :

2. The leakage of poisonous methyl isocyanate (MIC) gas on 3rd December, 1984, . -
from the chemical plant of Union. Carbide at Bhopal left in its wake over 2,500
dead and over one"hundred thousand injured, with irreparable damage to'a high
percentage. of them. : ' ' '

4.9. MODEL EXAMINATION QUESTIONS

1 Answer the following questions in about 30 lines each.

1. How can the EIA help in achieving sustainable development.

2. Write in detail about the individuals and institutions, lieeded for conducting -
ElAs a_md EMPs. ' ' '

3. Write in detail about niajor chemical accidents and Impact Assessment,

4. Write briefly about emerging approaches for economic alllaly_sis?
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" Answer the following'questions in ahout 10 lines each. . S S

What are the soclal consequences of urbamsatlon?

Wnte bneﬂy about soem—economm 1mpaet assessment.

1
2

. 3. . Briefly write about env1ronmental audltmg
4
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Write briefly about Legislation of _EI-A. - . o
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iUNIT 5 MEANING AND SCOPE

- Contents

5.1, Objectives
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5.3.  Objectives of Environmental Educatlon
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5.5. Natural, Physical and Social Factors
3.6, Curriculum Develop.lﬁe.ut '
5.7 Sc_hoois and Colleges
35.7.1. Primary School Stage
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3.7.3. Higher Secondary School Stage
3.74 Tertiary (College) Stage
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3.9. Case Studies
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5.9.2. Silent Vailey Movement
5.9.3. Dharati Mata, Dharam Mata
3.9.4. Thanrao Struggle
5 10, Summary . : :
5.11. Check Your Progres% Model Answcrs
© 5.12. Model Examination Questions =~ .

5.1. OBJECTIVES

After going through this unit, you will be able to -

list out the objccmcs of environmental educatlon

[ ] describe the school and college-level enwronmcntal educatmn and educatmg
the public,

. describe various movcements of people to preserve thc forests.

5.2. INTRODUCTION -

Emn‘onment in blolou) comprises the whole range of external mﬂucnces actmg on an

organism, of both physical and biological forces of nature surrounding the human individoal.

All living organisms arc a part of a balanced and 1nteractmg ecosystem; they draw substrate _

" from the solid, liquid and aerial resources of mother carth.

Environment has been defined as lhc aggregaie of all the cxtemdl conditions and influences
affecting the life and development of an organism". There are a number of environmental
problems in India. There is urgent need to educate the masses and makc them aware of

the problems which are concerned with day-to- -day lifc. The awareness and Iec_lucauon_
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'must be acqulred by the socicty from programmes that fall outs1de the formal educatlon
 system, since ma]orrty of the populatlon still do not have adequate access to formal education

5.3. OBJECTIVES OF ENVIRONMENTAL EDUCATION

The objeetlves of en\qronm_ental edu_cauon are :

%  to improve the quality of li-fe, _ |

to create an awarencss among people on _en:v!_ir'oumental problems,
to develop necessary skiils ‘

to solve cnvrronmental problems

* o A -

to make it possible for pcople to paruolpate in doelsmn makmg éoncerning the
env1ronment and :

* 10 provide an awareness of economic, political, soolal and ecological mterdependenoe

5.4, TARGET GROUP

Most people recognise the urgent noed for environmental education, but only some have
clear ideas about what noeds 1o be done and very few have either the actual experience
or the knowledge about the courses that need to be tanght. The chief- objective of environmental
“education is that individual and social groups should acquire awareness and knowledge,
_ develop attitudes, skills and abilitics and participate in solving real life environmental
problems. The perspective should be integrated, inter-disciplinary and holistic in character.

The lay public in rural, tribal, stum and urban areas, women and students ahd teachers in
“schools, colleges -and universities as well as. planners and decision and policy makers,

programme implementors and Research and Developmem workers need to be. edueated-
about environment. ;

- 5.5. NATURAL PHYSICAL AND SOCIAL FACTORS

 Many of the env1r011mental problems in Indla are due to under-development and ignorance.
. The general public are not aware of the environmental problems and their occurrence.
Millions of ‘people arc poor, hungry and without the basic needs of adéquate food, cloth, -
shelter, health and cducation. This is not only an intolerable situation in terms of humanity,

* but'it has various environmental consequences. Poverty, illiteracy and ignorance together

contribute to environmental decay. The urge to improve nelghbourhood condmon is lost.

The process of development aggravates the environmental problems The process of agricultural
growth and transformation, for cxample involves construction of reservoirs and irrigation
system, clearing of forests, use of fertilizers and pesticides etc. These processes and
- urbanisation certainly have environmental implications..

The increase in’ populauon has had its impact on the rural and urban environment. - Both
" urban and rural arcas share the same problem. Only 4.3 percent of the population in -
- rural areas is provided with safe drmkmg Water About 23 per cent of the population in
cities live in siums and seftlements.
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Check Your Progress -1
What are the objectives of environmental education?

"Note : (a) Write the answer in the space given below.

(b) Compare your answer with the one given at the end of this unit,

5.6. CURRICULUM DEVELOPMENT

Based on different disciplines environmental education programmes have been classified
into 3 fold. '

a. Environmental studies : This is concernéd with the environmental disturbance
and minimisation of their impacts through changes in the society (Social Sciences)

b. Environmental Sciences : Iis deals with the study of processes in water, air, soil
and organisms which lead to population or environmental damage and to know a
scientific basts for establishing a standard which can be considered acceptably clean,
safe and healthy for human and the natural ecosystem (Physical and Natural Sciences). .

c. Environmental Engineering : This is the study of technical processes which are
used to minimise the pollution and the assessment of impact of these on environment
(Engincering Sciences). '

5.7. SCHOOLS AND COLLEGES

5.7.1. Primary Schoeol Stage

Here the emphasis should be mostly (75%) on building up awareness, followed by real
life situations (20%) and conservation (3%). Thus attempt should be to only sensitise the
child about environment.  The content to be used are surroundings from home to school
to outdoor situations. Teaching strategy includes audio-visual and field -visits.

5.7.2. Lower Secondary School Stage

From the lower secondary stage onwards, the quantum of awarnesses must decrease and
there should be increased knowledge of rural life situations, conscrvation and sustainable
development. At lower secondary level, objective must be real life experience, awarnesses
and problem identification. The contents to be used are those primary school level supplemented
with general sciences. Teaching, practicals and field visits are to be done.
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- 5.7.3. ngher Secondary Schonl Stage

* Here the emphasis, must be on conservation, assimilation’ of knowledge, problem identification

and action skifls. The content used may be science based and action oriented work.
There should be proper teaching, practicals and field work. Many developing countries
like India face problems of lack of resource materials, funds and trained instructors and
teachers at secondary school stage. In the school educatlon National Council for Teacher .

‘Education (NCERT) has been playing vital role in designing syllabi, text books, help-

books charts, kits, teaohmg materlals and aids both for students and teachers

5.7.4. Tertiary (College) Stage

At this level, the pleture would be almost reverse of the primary leve] as maximum
emphams would be on knowledge regarding sustainable development based on experience
with conservation followed in a descending order by conservation, real life situations and
awareness. The content must be college or university based on Science and Technology,

Teaching, practicals and action-oriented field werk. - [

5.7, '5 UniVersity' Education

Enwronmental educatlon at th.lS level is being worked after the Un1vers1ty Grants COI‘IImlSSlOIl

(UGC). There is a hlgh powered committes to suggest areas of environmental education _
at post-graduate level, There are about ten universities teaching coursc in environmental

areas. Besides, there are also research.institutcs and professional institutions as Indian -
Institute of Technology, Engineering colleges, Schools of Planning and Architecture, which.

'offer ‘courses in environmental ongincering, The university education has three major
-components : teaching, research and exiension. At post-graduate level four major areas
- are recognised. : :

GV Environmental Engincering . i includes subjects like zirohit_ecturc, civil engincering,’
*town and country planning, including human settlement, slam improvement, landscape :
architecture, industrial design, regional science and urban ecosystem studies.

()  Conservation and Managernent_ . It-includes fields like land use, forestry, agriculture,
energy, waste management, wild life management, national parks, biosphere reserves,
biclogical diversity, water management, i g management non-pollutlng renewable
energy detelopment ctc,

(<) 'Envu'onmcnt HLﬂlﬂl . This deals with public health and hygiene" sanitary and .

- chemical ungmeenng, oceupatlonal health tox1cology? nirtrition, drug use ofc.

(d) SUlel Ecology : lt includes subjcets like human ecolcgy, sociology, social planning,
cost benefit, community organisation and sérvices, psychology and counselling
.environmental ethics and related areas of humanities

There are some instifutes and centres assistéd by Department of Environment, whigh provide
formal education/training in environmental areas.- .For instance, Centre for Environmeéntal
Education, Ahmedabad, Indian Institute of Forest Management Bhopal and Inchra Gandh1
National Forest Academy Dehra Dun.’
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5.8. EDUCATING THE PUBLIC

The non-formal environmental education is designed for any age group participating in
social, economic ‘and cultural development of the community. They form groups or clubs

and arrange exhibitions, public lectures, meetings and envimnmcﬁtal compaigns. The
~ following constitute the main content of educating the public. I

(@) Adult Education : Adults may influence other members for better ways of hfe.
In lqcal language information packs, posters, slides, audio, audio—visu‘a]s‘ efc., may

be gencrated.
{b) ~ Rural Youth and Non-student Youth : They may organise into groups.

(e) Tribals ! Forest dwellers : The programme of education can be taken up by
involving their community leaders, women and youth. They are an important content
of our forest wealth. : '

(d) Children Activities : This can be ensured through essay competitions of different
age groups. Department of Environment with the help of United School Organisation
of India organised such activifies. On the spot painting, modelling and poster design
contests are conducted for children by the National Museum of Natural History. ‘

(e) Eco-development Camps : They help in sound rural development involving youth.

: A set of guidelines has been prepared by the Department of Environment. The
main objectives are : (o creatc awareness in student and non student youth about
basic ecological principles; to identify root cause of ecological problems as related
to human activities; to take steps to solve logal ecological / environmental problems,
and to develop a spirit of national integration.’ : o

(f)  Non-governmental Organisations . There are over 200 NGOs, of which most are
involved in employmental education and awareness, others in nature conservation,
pollution control, afforestation and social forestry, floristic and faunal studies, rural
development, wild life conservation and waste utilisation and eco-development, The

-environmental education and awareness by the non-governmental organisations is
very important. The 'Chipko movement' in the -Himalayan region to save the forest
cover from felling, the Bombay Bachao Committee to highlight the problems of
Bombay city, Taj Mahal Protection Movements, Silent Valley Protection Committee
and several others, are sufficient to mention. ' :

(g) Public Representatives : India has envirénmental forums for M.Ps and M.L.As to _
discuss environmental problems facing the country. They may build up public opinion
and stimulatc public intcrest. : S

' (h) Training Senior ExecutivcslAdministrators : Regular courses should be arranged
for varioys” institutes imparting such training. These are peneral environmental
management, industry-specific environmental management otc.

()  Foundation Courses : The courses for the probationers selected for the 1.A.S., _
LE.S., LP.S., and cadets of three wings or Armed Forces need to be supplemented |
with foundation courses on environment relevent lo their area of work.

()] Cenf._res of excellence : Department of Envi'ronmept .has established two centres
of excellence in the country. They generate knowledge and msthodqlogy and training
in'areas of Tropical Ecology (Bangalore) and Environmental_ Education (Ahmedabad).
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(k) Development of educational material and teaching aids : Audio, andio-visual -
‘materials, materials of media (TV, Radio, Films, News papers _etc.)_, mobile exhibitions
etc., must be designed by competent man power. One such centre is Centre for

‘Environmental Education, Ahamadabad.

' O . World 'Environment Day : All governments in the statcs, academic institutions, .

universities, colleges, schools and voluntary organisations organise suitable activities
on this day (June, 5) to generale awarencss in the public.

- (m) National Environmental Aw_arehess Cnmpaigh (NEAC) / National Environment

Month. (NEM) : Commencing from 1986, Department ‘of Environment cohducts
NEAC. From November 19th to December 18th cvery year NEM is observed to
create awareness among public. o : -

5.9. CASE STUDIES

5.9.1. Chipko Movement

Women were the first to react to cutting of trees in Himalayas. As a result, the famous -

Chipko (Hug the trees) movement was started. - When the contractors’ axe men came to

chop the trees with arrhed police to help them, the women hugged the trees saying ‘chop :

us! not the trees, Thesc trees give us water we drink and . fertile soil to grow food.

These are our life and soul'. The voice came from their hearts. The Chipko women’

continued their struggle against tree-felling for eight years till Uttar Pradesh state government
put a ban on felling of the green trees for commercial purposes in this area. The message
was taken to remote Himalavan villages, as the conditions all over Himalaya were similar
to Uttar Pradosh hills, even worse in some arcas through 4870 km. long Kashmir Kchima
and Chipko fool march. . v, o ' ; '

Like a migratory bird, Chipko flew from North to far South. It was in the Southern

State of Karnataka that the people of Sirs Taluka in the Western ',Gha”ts, launched Appiko

(Kannada word for Chipko) movement on September 8, 1983. The farmers. opposed the

felling of natural forest as they felt this will adversely affect their farms. In the hilly
" district Kodagun the coffee growers took up the cause of protecting the natural forest.

Now the Chipko movement is popular throughout India. ' '

' 5.9.2. Silent Valley Movement

Tn the state of Kerala, a group of scientists _and'Kerala Sasthra Szihit_ya Pari_shad‘ launched
the Silent Valley movement to save the natural forests as it was the last remaining of

virgin forest. The farmers of Wyanad the adjoining hill districts were worried to see the

raising of mass scale eucalyptus plantations after-clear fclling of the natural forests. The
_ water ponds dried up and growing paddy became difficult. They knew the value of

‘natural-shola-foresis and grasslands which keep the flow of the rivers regular.  Hence |

‘they also joined the movement. It was not only the opposiﬁon of felling of trees for
commercial purposes, but people also opposed other activities which destroyed the forests.

593, Dharati Mata-Dharam Mata

- In the iribal belt of Sambalpur district in Orissa - Gandhmaran area - Bharat Aluminium

Company, a Government of India public sector undertaking - decided to mine bauxite..

- The constructions of roads, ropeways, railway line and the mine itself threatened the -
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natural forest over the hill slopes. These hills are the sources of streams, which irrigate

the agricultural lands in the foot hills, provide employment to the tribals through the

collection of medical herbs, bamboo to make mats and baskets and edible wild fruits,
roots and tubers. When all their efforts to- stop the mighty Bauxite Company failed, men

and women offered satyagraha, They lay down on the road, obstructing the entry of

vehicles. Their slogan was "Dharati Mata Dharam Mata" (Earth is the mother of righteousness).

All repressions failed to suppress the voice of people. A committee of the Department of-
_Environment justified the demand of the tribals and bauxite mining was stopped.

5.9.4. Thanrao Struggie

The villagers in Thanrao, Dehra Dun prevented the entry of lime-stone quarry lcssee,
who bhad been operating for twenty four years. The government machinery was in his
favour. The police, the administration, the mining inspector and other officials, all looked .
over his illegal activitics. He was virtually the ruler of the arca. In September, 1986 the
villagers launched the direct action. -Men, women, children, voung and old - all came
forward to join the non-violent resistance’ movement. They squatted on the toad and
prevented entry of quarry owner's vchicles into the mining area. All methods, terror and
allurement - failed to dissate the villagers, who were determined to save their forest, the
water sources and the soil. The Supreme Court decided the case in their favour and after
two year's of struggle they won. '

Check .Your Progre-ss -2
What is Chipko-mo*..femcnt? _
. Note (a) Write your al;S\VGI in' the space given below.
{b) Compare your answer with the one given_ at the end of this unit,

5.10.- SUMMARY

There is an urgent necd to educate the masses on environmental problems. There are
mainly objectives for envirommental cducation. The people of all categories should be
educated on environmental aspects. Schools, colleges and university level education on
envirdbnment is nccessary. Educating the public through various ways will be possible:
Chipko movement, Silent Valley, Dharati Mata - Dharam Mata and Thanrao siruggle are
some-of the peoples' movements to save the forests. ' '

5.11. CHECK YOUR PROGRESS : MODEL ANSWERS

1. The objectives of the enviromnental education are to improve the quality of life, to.
. create awareness among the people an environmental problems, develop skills to
solve environmental problems and make them participate in decision making.
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2.

Huggmg of trees to save them from felhng, there by saving the forests, is known.
as Chlpko movement

5 12. MODEL EXAMINATION QUESTIONS

1I.

Answer the fol]owmg questmns in db()llt 30 lmoq each.

1. What are the ways to educate tho pubho on un‘monmcmal probloms7

2. How can we create awareness on environment in schools, oolleges and umversnie's'?“
Answer the followiﬂg questio'os' in ahout 10 lines _eaéh._ |
1. Write briefly onl Chipko movement, .

What are the objectwcs of enviroumental educatlon‘?

_Wnte about the d]fforont dlsolplmos of onwronmontal educational programmes

Who are the target groups for onwronmontal educatlonr‘

2
3
- 4. What is Thanrao struggie?
5
6

What is Dharati Mata - Dhal_'am ‘Mata?

Dr. N. Raman
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6.1. OBJECTIVES _

After going through this unit, yoﬁ will be. able to : -

. cxplain the importance of in'formatibn and communication,
) describe the role of media, |

e : list out the resources, and
. desoribe the alternative approaches.
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- 6.2. INTRODUCTION

[nformatlon has always p}aycd an 1mportant role in’ human. life and it has always been
difficult to obtain adequate information in the past. The invention of transistor brought
- about a revolutionarv change in the field ‘of communication and information processes.
Now, with telecommunications, satellite cable TV, Videotapes, compact discs, network
computlers, newspapers, perlodloals and direct mail, we arc flooded with information.
‘Information today is an economic resource on par with resources like capital and labour,
because its possession, ‘manipulation and use can increase the cost effectiveness.of many
physical and cognitive processes. ‘Information processings are playing a major role in
manufacturing as well as in solving human problems. Informatlon i also being treated
‘as an economic commodity which has stimulated the growth of a new segnient of national
‘economics-the information service sector. This sector provides a broad range ot mformation
“products and services. '

Through the coupling of computers of the 1elophonc ‘communicalion network, the video -
terminal has provided access to the vast resources of the digital information world. To
facilitate this linkage, the telecom network has been adapted to carry digital information,

partlcularly with the use of lasers and optical fibres. Common communication .protocols
permit computers of dlf.[eront makes to communicate with each other in networks. - Moreover, -
the networks are themselves interconnected by hardware devices and software called gateways
that convert one protocol format to another. These technologloal advances have lad to
the state of the art information systems that have very rapid processing and retrieval of
information, can handle large volumes of data rehabﬂy The overall performance is highly

cost effeciive. - '

© Other important dimensions of advances in information systoms' technology in¢lude :

(a) The sh1ft in the user community of 1nformat|on systoms to the 'end users has had a.
major impact on their design. ‘ : '

(b}  The universal trend is towards tcleprocessing information systems in which processors '-
and-data répositories are geographically dispersed, a change which is conducive to
data sharing whothor within a single building or factory or more globally. -

' () Constant expansion of funotlons of information systems as they become more easy
' manipulating the systems being gradually transformed from data processing to cognition
zudmg system. :

6.3. DATA BASE

Todays e]ectromc information systems are lmkod with progress in f our information technologies
digital processors, digital storage, communication and software. Digital storage technologies
are mMow Very. advanced with optical discs able tfo consohdate digital representation of
text, jmage, video and sound on a single medium. Optical circuits are much faster -
flian- electronic circuits. Development of integrated optics is an attempt to employ film -
technology in optical circuits and devices. This will have far-reaching -impact on the
advancement of communication, information processing and control systems. Software
advances have also allowed this technology to be used by persons other than computer
experts. Easy-to-use software products for creation, maintenance, manipulation and querying -
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cof files and records, have made many interactive applications in offices and other professional
environments possible. The database has become a central organising framework for
information systems, taking advantage that allows data sharing among diverse applications.
Many of today's information systems are tamtamount to data base systems, organised
collections of data maintained and used with the a1d of data basc management system
(DBMS) software. :

Computers are now to be found in every _Wzilk of life. Meteorologists use them to
make reliable weather forecasts. A weather computer iHustrates another strength of the
compuler-as a data processor. Meteorologists feed into it weather information (data) in
the form of figures giving rainfall, temperature, bumidity wind speed and direction from
sites all over the world. The computer stores all the information and can sort it out to
- show any patterns in the way the weather is developing. It can then make predictions
about the future weather, Computers are playing an cver-increasing role in the process
of i mprovmg thie flow and machines. This is a field now becoming known as information
technology. ' ' ‘

Data processing systems may be electronic, electro-mechanical machines for transforming
information into suitable forms in accordance with procedures planned in advance. The
term data-processing system is also applied to the scheme or procedure that prescribes
the sequence of operations to be performed in processing the information. Virtually every
data-processing system, regardless of the degree of antomation, consists of six basic functions:
recording, transmission, manipulation, reporting, storage and retrievel - collectively termed
the data processing cycle. :

Management Information Systems (MIS) focus primarily on resource ddministration and
provide top management with aggregate reports to support their functions. They generally
consist of a number of modules, each supporting a particular function. .The modules
share a common data-base whose contents-however-may be distributed. National Informatics *
Centre Network (NICNET) is one of the most important applications of MIS in India.

The National Informatics centre was set up by the Govt. of India with the main objective
¢ of accessing district level data quickly. NIC has now set up a national network (NICNET)
* which links Delhi with all state capitals and district headquarters using INSAT-ID. A .
proposal was also made for an excluswe satellite NICSAT for tele-and data commumcauons
for NICNET.

New types of teleprocessing systems have become available for use by the public. These
are electronic data bases made available via-on-linedata base scarch systems. In many
countries on-line data base services arc being coordinated in the form of planned national
information systems, generally in conjunction with public data networks and international -
telecommunication facilities. Such efforts are being made in India too, along with attcmpts
to formulate a national information pollcy for managemcnt and better exploitation of information
resources and technologies

- INDONET is an "Integratéd information management and distributed data processing facility,
spanning the entire country, It aims at revolutionary data processing within the country.
Under this project, a computer network has been set up in Bombay, Delhi, Calcutta which
provides local computmg facilities to small and medium scale sectors. -

Over 6000 regional of local networks worldwide are already interconnected by a super
highway known as INTERNET set up by the National Science Foundation of the United
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States. Internet connects umiversities, federal and state government agencies, proféssiogal
_associations, commercial firms, unclasmﬂed military systems co]leges and secondary
~and even elementary schools : ' '

-6.4. INFORMATION DISSEMINATION

This can. be studied under two subheadmgs i e, (@) Postal _Commuﬂications and (b)
Telecommunications ' S

6.4.1. Postal Communications' )

Indzas postal service is among the world's largest ong, The history of modern postal

system in India may be traced back to 1837 when postal services were thrown open to
pnblic. The Postal dcpartment was set up in 1834. The Railways mail Service was
started in 1907 and the airmail Service in 1911, The Posts and Telegraph Board has now _
been bifurcated and deals with the two separate Departments namely the Department of

‘Telecommunications with effect from 31st December, 1984. The Ministry of communications
" through the Department of posts also discharges certain agency functions, such as running
Post Ofﬁce_ Saving Bank, issuing National Savings Certificate and Postal Life Insurance
Policies and selling units of Unit Trust of India. On an average each post office serves .

5,206 persons and covers an area of 22 16 sq. km More than 99% of the v1Ilages had o
been prowded daily mail dehvery service, -

The mail is carried both by surface and air. Under tha All' up : scheme," all inland
letters, letter cards, post cards, registered letters and money orders are norma_lly'carried
by air without surcharge. A’ scheme called Quick Mail Service (QMS) was introduced
in 1975 - ‘ AVa ' o

India is a member of the Umversal Postal Umon (UPU) and the Asmn Pacific Postal
Union (APPO) - a restricted postal union constituted within the framework of the UPU.

Reduced postage rates are applied to letters and post-cards exchanged by surface between
the members of the Confcrcncc of Commonwealth Postal Administration (CCPA). Currently,
India is the Chairman of the Technical Committee on Postal Service of the SAARC countries.
India has direct postal communications with almost all countries in the world. Mails for
some countries are exchanged through a tlurd country. An expedited mail service, also
known as the Intematlonal Speed Post Service, was introduced on lst Augusi 1986 to
selected destmatlons abroad. Now speed post service is also available to ma_]or cities.

6. 4 2. Telecommumcatlons

One of the key factors whlch sustam the pace of modern life style is tclecommumcatlon
‘Tt plays a very vital role in the commercial, industrial and economic activities of mankmd.
and has helped to shrink the world into a global v1llage Past couple of decades have
witnessed breathtaking progress marking the rapid dcvelopmsnts in the field of
telecommunications. Exchange of information, data and facts and figures including live
_pictures from one part of the world to any other part of the earth Is now routinely poss1ble

' Talegraph was' the earllast means of communication bctween two ‘points separated by'-
distance. In 1876 Bell discovered the telephone which made possible the transmission of
human voice over long distances. Telecommunication services were introduced in India
soon after the invention of telegraphy and telephone. The first telegraph line betwée_n




Calcutta and Diamond Harbour was opened for traffic in 1851. By March 1854, telegraph
messages could be sent from Agra to Calcutta.. As‘in the case of telegraph, the telephone
service was introduced in Calcutta i 1881-82 barely 6 years afier the invention of télephone.
By 1900, telegraph and telephones had started serving the needs of Indian Railways. .
The first automatic exchange was commissioned at Shimla in 1913-14 with a capacity of
© 700 lines. Now all the cities and towns besides 7000 large villages have access to telephone
network. All the state capitals are connected to Delhi on subscriber dialled long distance
network. The network comprises 31 trunk automatic exchanges with 398 stations connected
to it. There are 176 point to point STD routes. The performance of subscriber dialled
network has considerably improved with the introduction of Stored Programme Controlled
(SPC) electronic trunk avtomatic exchanges at Delhi, Bombay, Calcutta and Madras. Demand
Tronk Service was introduced for the first time on Bombay-Banganre route in 1971,
now hnkmg ‘major cities.

In cities, towns and other centres of population, the telephones in the individual houses,
offices and other places are interconnécted by overhead lines and/or underground multicore -
cables through a central exchange which provides the switching between the various instruments
cither avtomatically or manually. The cities themselves are linked by trunk -telephone
lines. Coaxial cables and microwave links are usually employed for this purpose, as
these arrangements have the added advantage that they can provide a large number of
Channels, so that a number of two-way telephone conversations can take place simultancously.

Such communication links also provide telex facilities in which electric typewmars may.
be interconnected to transmlt and receive printed (typed) messages. :

In a facsimile process, printed image on a whole page can be transferred faithfully from
one place to another using fax machines, Introduction of electronic telex exchanges. at
Delhi, Bombay, Calcutta and Madras has brought about qualitative 1mprovement in telex
services. Direct international telex service is operated to 46 couniries.

In both telegraph and teIephcme, the transmitting and receiving points have to be connected
by metal wires through which electrical signals travel in the form of current variations.

The discovery of wireless at the turn of the centuary by Marconi was a revolution in the
history of communication technology. It was no longer necessary to connect the transmitter
and the receiver by wires. Instead, electromaghetic waves could be used to carry information
and message from one point to another. The early half of this century witnessed a spectacular _
growth of wireless communication. Wireless telegraphy and wireless telephones linked
nations and countries. Ships and airplanes could communicate to their bases and between
themselves with case using wireless. Telecommunication become an integral part of military -
operations. Regular broadcast of news, features and music over radio ‘become so common
place that became part of modern life. This was supplemented.by television in which
live images could be telecast to a large number of individual viewers. Under, modernisation
programme, microprocessor based Store and Forward Telegraph (SFT) systems have been
“introduced in major telegraph offices to speed up transmission of telegrams by curtalhng
transitional delays.

. Direct interna‘rional point-to-point trunk circuits are available to 47 countries in the world
on 1026 channels for 45 countries via satellite.” India's first intercontinental telephone
" exchange was commissioned in November; 1973. International Direct Dialled telephone
service was first introduced from Bombay to UK. This facility was progressively extended
to the other three metropolitan cities during the next four years. The Videsh Sanchar
Nigam Ltd (VSNL), formed on 1 Apnl 1986 after the conversion of the Overseas
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Communication Service, is responsible for India's international telecommunication services.

VSNL operates from four regional gateways : Bombay, New Delhi, Calcutta_and Madras,
bringing international circuifs as close as possible to the traffic load centres. “The services :

are provided by a modern wide band submarine telephone cable between Madras in India.

“and Penang in Malaysia and by the INTELSAT satellite positioned over the Indian Ocean |
which -is linked to the two earth stations, one at Arvi near Pune and the other at Dehra
Dun. A troposcatter communication link also connects India-and USSR, VSNL provides .

live relay of international TV broadcast programmes via satellite. This facility is available
from Bombay.and New Delbi. Conference facility of International Telephone (INCOTEL)

" has. also been introduced. This facility is prosently availahle at Bombay, it enables a

customer in India to have a conference with up to four international parties on telephones.

The equipment for INCOTEL facility manufactured by the research and development sections

-of VSNL.

The wircless Planning and Co-ordination Wing which was established in 1952, is a radio
regulatory authority responsible for co-ordination and regulation of radio spectrum usages
in the country and is the model agenoy for all matters concerning the Imternational
Telecommunication union telecommunication matters and Asia Pacific Telecommunity (APT)

. - an infer-governmental organisation of the region.

Communication S_zitellites

The Indian.National Satellitc (INSAT) programme has been designed with the objective

of strengthening long distance telecommunication (radio, telegraph, television) links with '
various cities and remote areas by means of a communication satellite to which are linked

the sarth stations sited at locations desired to be linked. Till INSAT was in position, the

7 earth stations (2 main and 3 small stations) that were commissioned in November,

1980 were connected to' INTELSAT (International telecommunication satellite), the

communication. facilities of which had been leased in part for the purpose. While, INSAT

1A failed, INSAT IB was put into orbit in 1983 and has proved successful. INSAT IC
" has been put into orbit though ‘its functioning is impaired. INSAT-I is a multipurpose -

operational satellite system for domestic long distance telecommunications, meteorological -

carth observations and data relays, nation wide direct satellite TV broadcasting to augment ‘

community TV rcceivers in rural areas and nationwide radic and TV programme distribution -

for rebroadcasting through tcrrestrial transmitters, S .

Satellitc co_mmuﬁication' emﬁloying Very Small Aperture Terminal (VSAT) technology

offer an attractive solution to the problems related with transit inventory, pricing, maintenance

and invoicc information and process control data. Because of these, many large companics

. abroad have turned to VSAT networks for forming the backbone of their corporate

communications. VSAT networks can provide voice, data and video communications at
varying information rates, ranging from tens of kilobytes to thousands of kilobytes per

~ second, with acceptable propagation delays and that too between widely separated often

remote locations.

A typical VSAT consists of an antenna, 'rf-unit', a modern and a multiplexer.- On the

receiver side, the radio equipment contains a low neise amplifier, a mixer (down converter).

VSAT networks offer a very high degree of availability typically more than 99.5%. The

- response time does not excecd three seconds.© VSAT costs are same, whether- the sites

are separated by 15 kms. or 1300 kms. and quality of transmission is independent of
distances involved. . N
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International Maritime Satellite (INMARSAT) organisation is an internationally owned
co-operative which provides worldwide mobile satellite communications for maritime,
aeronautical and land mobile users. The INMARSAT organisation ‘1s headquartered in
-London and as on June 1992 has 65 member countries. INMARSAT is able to support
‘services including direct dial tclephone, telex, fascimile, electronic mail and data

. communications between mobile users and subscribers around the world connected to
the Intemnational Public Switched Network (IPSN). There are three essential components
of the INMARSAT systems - the inmarsat space segment, the land earth stationn and
the mobile earth stations. :

Telecommunication and Human Development

The immense good that telecommunications do to individuals and countries, the crucial
role that they play in the economic development and the contribution they make to human
welfare and convenience arc so widely realised that conscious and concerted efforts arc
being made at the global level to promote them and make them accessible universally.
~ The rapid application of Science and Technology discoveries and inventions like trangistors,
digital micro-elcctronics, microprocessors, communication satellites optical fibre light wave
iransmission, celtular reuse of radio frequencies and so on, are leading to the COnvVergence
In one universal information transport systcm of telecommunications, computers and
broadcasting. The resulting mass markets and myriads of uses to which a telecommunications
conncetion can be put are breaking down the traditional monopolies, government restrictions
* are driving down cosl prices, so that gencral humanity and not a few previliged groups
~ only bencfit.

Education and information are the greatest squipment aid the most powerful resource for
mdividual and community development. The route to full iiteracy and excellence through -
the traditional system of class-rooms, indifferent and tll-equiy sed teachers is costly, time .
consuming, wasteful and intellective, We have 3 electronic aiternatives.

a) Connect the village scheol through a telephone using radio-tech, have excellent
study .

b)  Reading matcrial in the electronic computer memories which arc coupled to the
telecommunication network. The village teacher dials the computer electronic library
and calls for any information/text he wants for display on the Personnel Computer
(PC).- Whatever he wanied, could be printed;

c) Putting a VSAT education nciwork : a communily place of the village has a roof-
top VSAT which through a communication satellite in sky, links it to central electronic
school (ES). The ES can deliver information to the village school. Lectures/talks
including pictures could be received.

Avenic refer to advance airborne electronics system of the type used in the Airbus, A-
320. Thesc cover the control of the aircraft, display of information in the cockpit. The
extensive use of electronics enabled the design and operation of newlines.

Lasers (light amplication by stimulated emission of radiation) are devices that produce an
intense, coherent and highly dircctional beam of a single frequency. Several laboratories
and organisations in India have been warking on development of lascrs, their components
and support system etc., the important arcas of applications of lasers in India are -
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-a) Optical communication : Laser beams have fibre optic cbmpata‘bility and can carry very -

complex signals because of the high frequency. Experiments arc underway on atmospheric
propagation of laser beams and their use for underwater communications.

‘b) Indian Space Research Organisation (ISRO) has developed a LIDAR (light radar)
"~ gvstem for satellite tracking. .

¢} Laser computer printers aré widely used including as part of Desk Top Printers
(DTPs), | -

d) The Laser Data Communicator developed at Trombay was successfully tested. mproved.

- model of the communicator with new recciver optics is undergoing tesis for a range
of more than 4 km.

Check Your Progress - 1
Wri?_;e brieﬂy'a'bout Communication satcilites.
Note : &) W:rite you Ia_nswer in the space given below.
| b} Comparé your answer wit_h the one given a‘f the cnci of this unit.

6.5. ROLE OF MEDIA

6.5.1. Radio

Radio broadcasts started in India in 1927 with two privately - owned transmitters at Bombay
and Culcutia. The government took them over in 1930 and operated them under the
name of Indian Broadcasting service, Subsequently its name was changed to All India
Radio in £1936 and since 1957 it is known as Akashvani. The present network of All

- India Radio comprises over 160 stations excluding the national Chasnel as compared to

only 6 radio stations in 1947. As now All india Radio covers 96.2% of India's population.
The Vividh Bharati service of Akashvani which has been broadcasting popular music and
" enterfainment programmes was started in 1957, Commercial broadcasts on the radio was
introduced on 1967. The naticnal channel was started in 1988 to broadcast quality music,
features, plays, sports and economic reviews {rom cvening till late in the night.

6.5.2. Felevision .

Television in India was started in Delhi on September 15, 1939, The facilities were
gradually extended to other citics of the country. In 1976, Doordarshan was separated
from all India Radio and organised into a fuli-fledged department. Introduction of satellite
technology came into operation in 1975, Colour television was infroduced in 1982. Doordarshan
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witnessed an unprccedented growth with installation of almost one transmilter a day in
1984 and immediatcly thereafter. Its programmes reach over $2.4% of country's population
through a network of 342 transmitters, The national programme on Doordarshan was
introduced on August 15, 1984, School TV programme was started in October 1961,
Programme of higher education for college students was started in August, 1984

Vivek Darpan : Project "Vivek Darpan' as an experiment for use of electronic media for
improving the quality of life in the rural arcas, was designed to demoustrate and propagate
the use of clectronics media as most cost-effective method for disscminations of socio-
economic information knowledge in rural areas as compared to traditional method/media.
Presently the project is initiated in more than 200 villages of the states of Rajasthan,
U.P., Bihar, Punjab, Gujarat, Tripura, WB, Arunachal Pradesh 'md proposed to be implemented
in 1he i0 villages of Harvana.

This medium is a powcerful tool, if properly facilitated and used as an aid for communication,
n programmes of rural development, family welfare, rural education and women's upliftment.

6.5.3. Films and Publicity

Feature films were produced in India since 1912-13, while R.G. Tornev along with N.G.Chitre
made Pundalik in 1912, D.G.Phalkc produced Raja Harischandra in 1913. The era of
stlent movie was overtaken by thc talkie era in 1913 when Ardeshir Irani produced Alam
_Ara. India now leads the world in the annual output of featurc films.

The Filins Division is the largest national agency devoted to the production and distribution
of documentation and news magazines. The Nationa! Film Development Corporation (NFDC)
was set up in April, 1980, as a Central Agency to promote good cinema in the country.
The primary aim of the Corporation is to plan, promole and orgas ise the intcgral development
.of the film indusiry.

The Direcﬁorate of Film Festivals was transferred to NFDC in July 1981 and is cntrusted
to organisc : (a) international film festivals, (b) national film festivals, (c) film weeks
under cultural exchange programmes in India and abroad and {d) to participate in international
film festnalq :

The National Film Archives of India was established in Febrnary 1964 to acquire and
~ preserve the heritage of National and International cinema, film classification, documentation,
research encouraging film study and dissemination of film culture.

The Children's Film Sccicty of India (CFSI) was established in 1955 as an autonomous
body with the objectives off promoting and encouraging the chﬂdrens film movement in
the country.

6.5.4. Directorate of Advertising and Visual Publicity (DAVP)

This is the central agency ol the Government for publishing the policics, programmes
and performances of various ministries {except Railways), departments and autonomous
bodies through the widest range of communication media. DAVP bring out publicity
literature in English, Hindi and 11 regional languages. The Dircetorate organises competition
every vear for the National Awards for Excellence in Priniing and Designing the Books
and other publications in order to gererate healthy competitive endeavour for higher standards
in printing and designing.
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The Directorate of Field Publicity (DEP) is the ]argeét medium of interpersonal commumication
in the country. Its main objective is to enthuse people with the sense of confidence and
to actively involve them in national building activities.

The Song and Drama Division is the live media wing of the ministry of Information and
Broadcasting. [t utilizes the traditional, folk and contemporary stage forms for purposes
of social communication projecting the developmental activities in the country.

The Indian institute of Mass Communication (IIMC) is the national centre for advance
training and research in mass communication in India.

The Film and TV Institute of India (FTIT} was set up in 1960 for training in the art and
craft of film making.

Photo Division is the largest photographic unit of its kind in the country. The Division
has a valuable collection of photographic negatives of archival value relating to the major
news events as well as collection of photographs showing socio-economic. dmfclnpmcnt
in the country.

6.6. NEWS PAPERS

The office of the Registrar of Newspaper for India, known as Press Registrar, came into
being on 1 July, 1956. Indian Press consists of 36 centenarics. The Gujaraii daily,
Bombay Samachar, published from Bombay is the oldest existing newspaper, It came
into existence in the vear 1822. Uttar Pradesh claimed the top position of being the
largest publisher of newspapers. The highest number of newspapers were published in
Hindi (over 6000) followed by English (nearly 4000).

The Press Information Bureauw (PIB) is the central agency of the Government for puiting

out information on its policies, programmes and activities. The information gocs to dailies,

as well as news periodicals, news agencies and radio* and television organisations, both

Indian and foreign. India has 4 news agencies, Press Trust of India (PTI), United News

of India (UNI), Samachar Bharati and Hindustan Samachar. The Non-Aligned News Pool
“was get up on 13 July, 1976, The News Agencies Pool of the Nou-Aligned Countries is
- a system of news exchange bascd on professional co-operation, equality and co-ordination
- among the pool partners. India, which played a leading role in the formatior of the pool
was elected the first chairman of the co-ordinating committee. The Press Council of
India which was set up in 1979 safeguards freedorh of press, maintains and improves the
standard of newspaper and news agencies. Thc Rescarch and Reference Division performs
a basic and pivotal function as an information servicing agency (o the Ministry of Information
and Broadcasting; its media units and their field offices. The National Documentation
Centre on Mass Communications was sct up as part of the Rescarch and Reference Division
in;1976 with the broad objective of collecting, intcrpreting and disseminating information
relating to agencies, events and trends in the field of mass communication, including
press and diffcrent media units of the Central and State Governments. The Publications
Division is responsible for the production and sale of books and journals on all subjects
of national importance with a view to providing up-to-date and authentic information to
the public at home and abroad. :
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6.7. VOLUNTARY AGENCIES

in all societies and at all times, people have been giving something, either in cash or in
kind or services for the welfare of the needy, the destitute and the victims of natural
calamities. No complete or reliable data are available about the total number of Voluntary
Agencies in the country but about 5000 are known 1o be recelving grants from the Central
Social Welfare Board and a much larger number is probably functioning with their own
resources derived from religious and charitable organisations, private donations and gifis,
etc. In therr aims and ideals, quality of personnel and standard of gervices, voluntary
agencies arc known to show wide variations from some old-well established organisations
with a distinguished record of dedicated service at the onc end to a few new agencies
which have sprung up to take advantage of government grants available for specific welfare
activitics at the other. Organizationally, the Bharatiya Agro-Industrial Foundation (BAIF)
at Punc has been able to pioneer joint sector co-operations in rural development in which
the fanding is largely official whereas the management is vested in private agencies.
The Self Employed Women's Association (SEWA), Ahmedabad is an inspiring prototype;
it 1s indictive of the power of awareness and collective organization in crcating a community
and mobilising it for action through. self-improvement.

Funds are now available espeoially through foreign funding agencies, some of which operate
annual budget of up to 4 crores. The major problem of the agencies is not funds but
ideas, people and organisations. ‘The entry of industrial houses into the field of rural
development should open up opportunity for fruitful collaboration between these agencies
which are in a position to offer funds, technology and management support and voluntary
agencies which can provide motivation, grass root expertise and social leadership. There
could be a similar partnership between voluntary agencies and institutions like schools,
colleges and research establishments in developing programmes of voluntary youth services
and work experiences. : : '

A preponderance of active voluntary agencies are cither Gandian or Church-related. Voluntary
action outside the Gandian/Church -orbit has also tended to radiate onwards from socially
conscious urban centres, head offices being in Delhi, Bombay, Poona, Hyderabad, Madras,
Bangalore and so on. In the field of health, the Voluntary Health Association of India
does provide an advisory service over a limited area.

6.8. RESOURCES AND CONSERVATION

6.8.1. Resources

Natural resources have a vital role on economic life. Knowledge about their occurrence
and utilization enables us to undertake best use of these resources. Natural Iesources are
available in varying varicties and different quantities. Development in science and technology
has enlarged out resource base. A natural resource is anything found by man in his
natural environment that he may in some way utilize for his own benefit. In this broad
sense, the resources include minerals, energy sources (oil, coal, uranium, gas) and soils. _
They include all the clements of land which provide sites for buildings, roads, railways
etc. They include surface and underground water indispensable for human, animal and
_ plant life and also a means of transport. Natural resources include air and cverything
~ that constitutes the atmosphere or reaches man by way of atmosphere such as solar radiation,
which in the ultimate analysis is essential to life. ‘
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There is now a great awareness about the role of natural resources and there is greater
concern about their proper utilization and conservation. This-interest has been further
heightencd by pollution of water, air etc., due to indiscriminate and improper use of

available natural resources. Initial economic activity involves man working upon natural -

resources making fire, cultivation, domestication of animals, making of potiery development
tools etc., all arc directly the result of man working upon nature. These resources nrovide
them with food and raw matcrlals Some like minerals are sources of foreign cxchange

" earnings.

Land Resources

Land is a rencwable resource. The geographlcal area and the type of soil determines the

~ very existence and development of society. Land is put to various uses like production

of food, fibre and -fodder. Besides non-agricultural uses like construction of buildings,
railways, roads stc., are also undertaken, Heénce the-area available to the. country as also
the pattern of its use are -of immense 1mportance. India's land area is 1/7th of that of
U.S.S.R. and 1/3rd of U.S.A. and Canada. Forests occupy 22.7% of the total land which
is much less than the national target of 33%. About 1.75 crores of acres are under non-
agricultural uses like roads, buildings and waste lands.

Forest Resources

Forests arc another important renewable resource. Among the a. .antages of forests the
principal oncs are ecological improvements, influence on climate and moderation of temperature,

“conservation of soil and regulation of moisture and stream f{low. Forests cause perennial

flow in hill strcams and rivers. The major forest based industries are pulp-paper, newsprint,
rayon, saw-mﬂlm g, wood-panel products, maiches, resins, medicinal herbs, wild-life and

" tourism. ® Forests provide a variety of minor products like tanning material, honey, dyes, '
essential 0\15, grasses, fodder ete.

Water Rqsources
1

. Water is basic to all natural resources as it sustains all human, animal and planf life, We

have adequate water resources but are a long way from using it properly. Water're_sources

‘include sources of fresh water and surface water. It consists of tangible resources like

lakes, rivers etc., and ground water and potential resources such as saline waters, ground

water from saline springs, as also water obtainable from snow and cloud formation by

seedling etc. The main source for irrigation is rain. Rivers and under ground water also
provide irrigation but only to a small extent. Hydel power continues to be the cheapest
source of energy. Water transport is of special importance.

Mineral Resources

\\ .
Modern indusirial civilization is based on minerals. India possesses a wide variety of
minerals-and these are exploited efficiently. The Indian economy depends on minerals as

. they arc essential for rapid industrial development and modernization of agnculture The

vital ones are coal, petroleum and iron ore because these are used in most of the products.

- Manganese, chromite, aluminium, copper, lcad zinc phosphate, potash etc., are also unportant'

minerals.
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Energy Resources

Energy is a basic requirement for modemisation. Energy is the key to raising labour
productivity and transforming the sttucture of an economy. In general sources of cnergy
are varied . coal, oil, electricity, human power and animal power. Coal is a fossil fuel
needed for power generation and satisfying energy requirements by railways, thermal power
stations, steel plants and for production of chemicals. Another fossil source of cnergy is
oil, which has become very expensive since 1973, '

6.8.2. Conservation

The land is largely a potential asset. To realise its full capacity planned utilization is a
must. Gbviously, the total requirement for land cannot be met. The remedy is in making
more officient use of land and by changing the land wuse pattern. Barren area should be
used optimally. Better graded lands should be kept for agricultural purposes. Suitable
technology and farm practices will help tn higher vield rates. Available technology needs
to be modified to suit the requirements of small scale and dry area farming.

The total area under forests is only 23% of the geographical area which is inadequate.
Forest should be increased to 33%. of the total land arca. Prevention of deforestation
will involve development of alternative energy like biogas, preventing reckless felling of
trees by people who misuse administrative and legal loopholes etc. The forests that stand
degraded should be rehabitated. There is great scope for agro-foresiry projects. It means
integration ef silviculture with horticulture, agriculture, animal husbandary etc.

Besides the assessment of water resources, care and prudence is required in utilization of
water. Ceonservation is necessary to ensure economy and efficiency. To achicve this,
one has to redesign irrigation projects. National water grids are required to ensure
interconnection of one water shed with another. The surplus of one water shed can compensate -
for the deficit of the other system. Conservation should also inciude nses of saline water
for irrigation. Again there is the need 1o provide for the rouse of effluents from urban '
and industrial areas which otherwise cause pollution.

Attention must be given (o conservation of mineral wealth as it is a non-renewablc asset.
We should not export processed and semiprocessed mingrals indiscriminately. I used
locally the economy will generate additional income and employment. Our internal reqmremcnt
for these minerals is bound to grow with mdustrialization.

There is a need for regulating demand for energy, as supplies are limited and cannot
grow very fast. To . control deniand 3 types of measures are necessary.

1 the overall energy intensity of protective process be reduced,
2. energy efficiency should be steppied_ up,

3. a desirable patiern of energy-use should be promoted, for example in respect to
houscholds, biogas use should be encouraged and use of kerosene discouraged.

At the current rate of production, India's coal reserves are likely to last over a thousand
years. So the government should reorganise and retionalise production and restructure’
the overall management pattern. In view of limited reserves of oil, the need is to curtail
oil consumption and to (i) convert power stations to coal based ones and (ii) appropriate
pricing policies to curb the use of oil products. There is a need for further cxploration’
and to develop existing reserves. ' '
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6.9. NEED VERSUS GREED

The natural resources should be treated together looking at the sccial need. The rescurce -
policy has to be gavernment's responsibility as the government can keep the social cbjective
constantly in view. Private enterprises working on the basis of market forces cannot
give appropriate weight to externalities like the pollution in the development of natural .
resources. For cxample the ecological make up-of any region cannot be assigned a price
in the open markct. The government can look both at social benefit and social costs and
came to an effective compromise. Thus, the government should have plan of the use,
conservation and augumentation of the country's resources. Such plans are inconceivable
at microlevel as it is too idealistic to expect individuals to think of social needs. Plans
with greed will certainly ruin the progress of the country.

6.19. ALTERNATIVE APPROACHES

The resources so far developed arc not being efficiently used. Nor do we look at alternative

- ways of using the same resources. To overcome this, (1) research and development efforts
should be substantially stepped up to develop less resource intensive methods of production,
and {2) exploration should be to discover new resources,

6.10.1. Nuclear Energy

Coal has the drawback that it can only be econgmically used near its place of origin.
Generation of hydel electricity depends upon the availability of falling water. Atomic
power may the most advantagious solution to problems of the couniry. Atomic power
plants can be located anywhere and are cheaper to install than other comparable systems.
Howcver, environmental hazards like disposal of nuclear wastes associated with nuclear
plant should be looked into properly before further development is undertaken,

6.16.2. Wind Power -

The potential wind energy capacity is cstimated at 5000 MW, Also the technology can -
be made available in remote areas. These power units are ideal as they can be set up to
cater to the needs of small number of users. They involve no trarsmission lines hence
no transmission costs. At present wind power projects have been setup in Gujarat, Maharashtra,
Tamil Nadu and Orissa. :

. 6.10.3. Solar Energy

Sun is a perennial and almost inexhaustable source of power. A solar energystation
with a capacity of 10 KW. has already been constructed. The tetionals of the project is
simple; sun-shine stations producing 4 to 10 KW of power are ideal for our numerous
scattered villages under the solar water heaters, solar stills, solar cockers and set up nearly
20000 street light systems based on solar system.

6.10.4, Other Sources of Enérgy

Other sources of energy are plant residues and dried cow-dung. The former is derived:
from crop residue and is a rencwable resource. Cow-dung, together with other natural
- wastcs, 1s a valuable potential resource in remote areas. It could be utilized much
‘more effectively by a simple smali scale gasification process (biogas), the technology.

82




being available for decades, . The government has sét up 10 MW power plants based
on rice hiusk at Patiala.

6.11. COMMUNITY ACTION

To help farmers, co-operatives in India play a significant role in the production and distribution
of agricultural output. As economic development takes place, co-operation is cxpected to
become progressively the principal basis of organisation in agriculturc, small scale industrics
environmental studies etc. Conditions in rural areas did not promote co-operation and
the Tarmers did not understand the significance and utility of co-operation. "A major
National Environmental Awareness Campaign (NEAC) has been launched since July 1986
to creat® environmental awareness at -all levels of the Indian public. The aim of the
campaign was 10 create cnvironmental awareness at national level. The department of
cnvironment constituted a national award, entitled, "Indira Gandhi Paryavaran Puraskar”
to be awarded annually from 1987 onwards to any citizen of India or organization for
significant contribution in the field of environment. n 1985, a new Ministry of Environment
and Forests with department of environment and forcst and wildlife was set up. It serves
as the focai point in the administrative structure of the central government for planning,
promotion and wild life programmes. The department decides monitoring the protection
of environment also looks afier the environmental protection of coastal waters, mangrooves,
coral reefs and wetlands, survey and conservation of biotic and abiotic resources; cnvironmental
research, ‘education awareness and information, The Céentral Board for the Prevention
and control of water pollution is the national apcx body for the assessment, monitoring
and control of water and air pollution. An action plan has been framed for the prevention
and conirol of pollution of water bodies such as Ganga, Damodar, Krishna etc.

Cheek Your Progress - 2
Write briefly about national resources.
Note :  (a) Write your answer in the space given below.

(b) Compare your answer with the one given at the end of this unit.

6.12, SUMMARY

Information has always played an important role in human life. Today's electronic information
systems are linked with progress in four information technologies one of the key factors
which sustain the pace of modern life style is telecommunications. Radio and Televisions
have reached almost every house in the country. Feature films and newspapers are contributing
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" a lot in the information dissemination, Voh_mtary agencies are also helping in creating -

awareueés in the public. Natural resources have a vital role on economic life and we
' should conserve them. The natural résources shiould be treated together looking at the
" social need and we should dev clop aiternatwe resources. By co-operauon we can Implement
: ulanv acuons :

| '6._13.-. CHECK YOUR PROGRESS : MODEL ANSWERS

1. Commumcatlon sale'lhtcs are used to strenghten long distance telecommunication

_ links with various cities and remote arcas by linking the satelhtc and uues by the

‘earth stations sited at the remote 1ocat10ns

2. ‘Natural tesources have a vital role on economic life. The resources include land,

forest, water, mineral and encrgy. A natural resource 1s anything found by man in_

his natural environment that he may in some way utilize for hlS owD benefit.

6.-14._. " MODEL EXAMINATION' QUESTIONS;

L Answer the fullowmg questmns 111 dbuut 30 llnes edch

1. Write brlcﬂy about lelecammunmatlons

2 What are the ma]or natural rcsources‘? Wntc briefly about their conscrvatmn.'
. Answcr the fﬂllnwmg que\tmm in ahout 10 lines cach.

1. What is the role of t_elewsmn in community uphft?.

[ ]

Write briefly about postal cqmmunic_atidn.
What is the role pl’ayed‘by voluntary agéncie's'?

Explain the alternative sources of energy.

oo e

Write briefly about films and publicity.

f=a)

Describe data base:
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~ UNIT - 7 : ENVIRONMENTAL MANAGEMENT
Contents - B | | o :

7.1, Objectives
7.2, Intréduction
73, Principles of Manageﬁlent
7.4. Strategies ‘ _
7.4.1. Role of Government in Environmental Management
7.4.2. Peoples’ Participation ‘ '
7.4 3. Environmental Education
7.4.4. Volﬁhtary Agencigcs -
7.5, ‘Optimal Utilization of Resoﬁrces
7.6, Minimization of Wastages
7.7. Recycling _
7.8, Long Term Versus Short Term Options
© 7.8.1. Population
7.8.2. Deforestation
7.8.3. Toxic substances ' . ' . , S |
78.4. Energy and Environment
7.8.5. Land use pattern and land utilization
7.8.6. Environment Legislation
7.9.  Choice of Technologies '
7.10. Summary '
7.11. Check Your 'Progress ' Model Answers
7.12. Model Examination Qucstions

7.1. OBJECTIVES

After going through this unit you will be able to :

. explain the principles of environmental management,
. describe various strategies, and
. describe the utilization of resources and recycling,

7.2, INTRODUCTION

Environmental degradation as a result of man's activities started: when man, the hunter
settled down as an agriculturist. With increase in population, his requirements for food
and needs have further increased but with the application of science and technology man's
standard of living was improved and he was ablc to control his environment. The
industrialisation and technological advances set in process the deterioration of quality of
- life. The unwise use of resources, raw material and energy has led to their consumption
at a faster rate. The sitwation became more adverse with the nfroduction of non-biodegradable

)
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materials in the environment. If environmental quality is to be assured, measures must
be taken before damage oceurs, not after. The 'environmental dimension must be built
into all policies, plans, programmes, projects and decisions. Impacts can be mitigated by
‘the correct location of the project, placing it near similar projects, remote. from sensitive
-populations. Careful zoning and land-use planning. can help here. Environmental management
_is the most talked of subject ali over the globe. .

o

7.3. PRINCIPLES OF MANAGEMENT

The real objectives of environmental management are to focus specifically on those
environmental areas which should be preserved or enhanced for the use of this and future
generations. Environmental management has three objectives (i) to protect people from
pathogenic organisms, toxic chemicals and from excesses of physical energies; (i) to
spare humans annovance. irrigation and discomfort from offensive conditions in water, in
air and on the land, (iii) to safeguard the balances of the earth's ecosystermns and to
conserve natural resonrces. To kcep the balance, the alternatives are :  eliminate. the
wastc; treat the wastc to reduce the deloterious load on the open cnwronmenl or augment
the c,nwronmcnta capacity io assimilate the waste. All of these are applied in one way
ar another o manage liquid. solid and air borne wastes. Above all, what ig required 15 a
" preventative tool for environment:

7.4. TRATEGIES

Today the.e is a growing tendency for protection and preservation of environment all
over the world. Due to rapid growth of population, industrialization, urbanization and
motorisaton especially since 1960s, pollution problems have become very serious in many
countries. Efficient management has therefore become an absolute necessity to avoid the
over-use and abuse of the natural resources of environmeni. Environmental management
is also essential for the minimization of the impact of human activities on the ecological
environment, At present, various strategies are being adopted by the countries of the
world to manage and utilize the resources optimally and at the sdme time unduly degradmg
the environment,

-7.4 l Role of Government in Env1r0nmental Management

The government is the supreme manager of envlronment and it is the duty of the government
to manage the security and sovereignty of air, water and land. Today, the magnitude of
the pollution problems are so serious that they require to be tackled only through public -
policies. The reason being that the private market system fails to allocate environmental
resources efficiently due to the pervasiveness of pollution costs external to private decision
makers. Environmental equality is a 'public geod' and the economic cfﬁclency in environmental
resource allocation necessitates the intervention of government.

(Jenerai]y, there are two approaches available for pollution abatement policy. They are .
(i)  Discouraging poliution through altering the market ircentives.
(ii) Through regulatory intervention, in the absence of market incentives,

Following are some of the important measures adopted by the government in protecting
the environment.

36




~Effluent Charges : It is one of the fiscal tools used in environmental manageiment.
Effluent charges is one when correctly imposed will induce the firm to decrease outpul.
This in turn, will lead to a cleaner environment. The levy of effluent charges brings
" about two main reactions among the busine‘:s firms. They are :

(i) instead of using unclean sources of energy, the {irms may switch over 1o other -
cleaner sources of energy.

(ii) firms may avoid effluent charges by adopting methods to reduce the emissions.

' Therefore, it has been rcalised that the effluent charges should be made high enough to
make the firms realise that the less polluting production techniques are more profitable
than paving effluent charges.

Pollution Fines : Imposition of pollution fincs is also used as a strategy in environmental
pollution control. For example, o0il spill in which pollution is sudden and serious but it
has to clean up quickly, The costs for such clean up may be imposed on. the polluters by
imposing pollution fines. These fines create cost burden and at the same time, they serve
as an incentive for adopting safety measures in the production activities.

Subsidies for Better Environmental Quality : The subsidy is an opportunity cost in
terms of foregone revenue and also has the effect of internationalising the. social costs of
waste discharges. A subsidy scheme treats the structure of property rights in air and
water in a different manner. . The government offers a payment to the polluter not to
exercise this right. Therefore the polluter treats waste reduction as another marketable

"~ good and more efficient fxrms try to maximise their subsidies by more efficient waste
reduction methods.

Regulatory / Legal Measures : Rules and regulations are of course, the essential environmental
policy instruments. Environmental legislation supported by well-drafted regulations and
enforcement systems and administrative machinery is an essential component of environmental
management. The legislative scope covers a wide range of spheres including land-use,
water rights, pollution control and abatement, forest protection, wild-life conservaiion,
town planning, industrial licensing, use of toxic chemicals, disposable of solid wastes
and effluents and so on. Many governments have passed environmental laws relating io
water pollution regulation, air quality regulation and noise pollution. -

Government Expenditure on Environmental Protection : The economic development
of an cconomy depends upon its environmental quality. Protecting the environment is
possible by incurring ‘costs' in the form of poltution abatement techniques, recycling materials
etc. These pollution preventing techniques require heavy investment. Here arises the
question of 'who has to bear the pollution abatement cost'? The private firms arc usually
“motivated with profit sector to bear the total pollution cost is neither meaningful nor
possible. Passing this cost to the consumers by increased prices may not also be feasible.
Therefore, it is expected that the government should allocate certain percentage of -gross
. national product (GNP) for achicving environmental quality just like any other investment
‘made by the government on developmental plans or projects.

7.4.2. Pecoples’ Participation

" Creating awareness among people about environment has become a must. The area of
_environment requires large-scale participation of people in environment management,
Government is adopting many enviroumental programmes to improve the quality of life
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of the people. But the people who benefit by government programmes are unawarc of
the importance of these programmes.

To encourage peoples' participation in énvironmental managemerit, it is necessary o launch
couniry wide environmental awareness cum appreciation campaign. The 'Chipko’ movement
in our conntry has played a vital role in safeguarding forests in Himalayas In this movement,
especially women activities play a dominant role in creating 'social fence' to save our
forests. This movement is creating comservative awareness by the innovative use of folk
songs, dances and village level camps. The destruction of forests in Himalavas has been
averted successfully by this movement. Today, it is 1mpossuble to fell trees in the Chamoli
region, because of the 'Chipko' activities. This kind of people's involvement in ecological
or environmental management programmes has to be encouraged in order to improve
enwronmental quahty

7.4.3. Environ mental Educaﬁon

Environmental education particularly relating to environmental impact assessment of major
and medium developmental projects arc nccessary for better environmental management.
There are both protectors and destroyers of the environment in villages. Therefore, knowledge
and experience through cnvironmental education from the primary level is essential especially
in rural areas, ' '

_ 'Educating students in cnvironmental management and environmental economics will help
them : - (i) to asscss thc cxisting nature of economic and environmental set up, and (i)
to help framing economic policies including environmental aspects and thereby facilitating
better environmental controf, planning and management.

7.4.4. Voluntary Agencies

The role of voluntary organisati.ons are crucial in taekling environmental problems as it

has beeon realised that whatever may be the levél of development and efficiency of the

government, it cannot solve the environmental problems all by ftsclf. The voluntary organisations
arc expected to work on the following objectives.

(i)  Conservation and development of land, water, air, flora and fauna;

(iiy Promotion of environmental awareness at all levels by organising seminars and
workshops;

{iii) Takmg part in cnvironmental education programmes of 1.he Government,

For achicving success in environmental management, there is no 11eed to eress the role
and. 1mpertance of voluntary agencles '

Today, the world environment is in a.state of emergency and to bring about effective
environmental management, the above mentioned sirategies need to be implemented not
only immediately but with greater force and concerted efforts.

" Check Your Progress - 1
What is the use of educating students in environmental management?
Nete Doa) erte vour answer in the space glven below

b) Compare vour answer with the one given at the end of this unit.
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~1.5.-OPTIMAL UTILIZATION OF RESOURCES

The cultivaied land arca can be increased by two to three times if the cropping intensity
is stepped up from the present 120 per cent to 200 « 300 per cent. But that is possible
only if waier is available to irrigate crops for the second or third time in a.year in ihe
same field. There is urgent need to find out ways to increase water supply. The foHowing

are suggested irrigation strategies to overcome water problems. '

1. Control and proper method of irrigation in canal and tank command areas speciaﬂy
for paddy.. o :

Providing drainage and water facilities.

Conjunctive use of surface and ground water.

_Usiﬁg sprinkler irrigation-in canal / tank command areas.

Introducing drip irrigation in well irrigated areas. |

Biwall irrjgation for closely spaced crops like sugarcane, vegetables and cotton.

Introducing the concept of Supplemehtal irrigation.

Water / fertilizer production function.

e A

Training to farmers and extension officers on water management.

._.
=

Demonstration / pilot programmes in the farmers fields together with seminars and
workshops :

Minor irrigation, particularly through the use of ground water must be the mainstay or

- all future irrigation plan. The potential or utilisable groundwater resource for irrigation
was earlier estlmated at 41.8 million hectare metres but this has recently been revised
upwards to 45.6 million hectare meres. Despite large-scale development, nearly two-
thirds of the development still remains untapped. Exploitation of untapped potential calls
for the installation of & large number of pumpsects and their encrgisation-

In the present set-up, rural areas are starved of power bccausc of poor avallabﬂlty and
poor affordability. Because of the scarcity of energy inputs, productivity and income
generation are limited and rural people have no option but to meet their subsistence needs
through non-commercial energy sources which has resulted in a large scale degradation
- of natural resources. What is needed is a multi-dimensional integrated approach including
angmentation of energy supply resources, technology transfer for optimum and productive
use of resources, R & D inputs for developing low cost energy opuons for the rural poor
and education and trauung for rural users, - :

" There are two important forms of bioenergy sought to be developed. Biogas is perhaps
the most important component of renewable energy supplies. A by-product of biogas is
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a very valuable enriched fertilizer. Biogas can be used for-cooking, lighting or for generation
of power for all the various uses which electricity can put to. The other companent of -
bio-energy is the bid-mass programmes - that includes development of selected species of
encrey plantations and power| generation, conversjon of wood and usﬂization of agriculturs
residues. New schemes would includo large scile cultivation of Fuelwood, biomass based
wood gasifier engines for irrigation and drinking water purposes; solid fuel through conversion.
of agricultural wastes into pellets and briquettes and production of liquid for transportation
from biomass such as cthanol and methanol. Vegetable oils can serve as possible substitute

or supplement to diesel oil.

Mineral resources of ocean occurring along the continental margins are large and await
exploitation. These occur along the west coast of India and mining of these has already
begin.

Thee most obvious form of encrgy from sea is the energy from the tides and from the
oscillation of waves. The economic viability of setting up a tidal power plant in the Gulf
of Cambay is under study. The ocean water is also a rich source of inorganic chemicals. -
Common salt (sodium chloride) has becn recovered from sea water since ancient times.
Now technology is available to recover potassium and magnesimn salts and bromine from
sea water economically.

The ocean can also be a source of fresh water and thus a major benefit to coastal areas
for mecting requirements for domestic, agricultural and indusirial purposes. The development
of a cheap desalination technology is required.

7.6, MINIMIZATION OF WASTAGE

The increasing scarcity of water is a matter of serious concern. In major irrigation projects,
farmers use as much watcr as possible without understanding the adverse effect of over-
irrigation. Since paddy consumes nearly 40-45 per cent of total agriculture water in the
country, the water saving method musti be introduced. To maintain the ground water

table atleast 1.5 to 2 mectres below ground level, farmers should pump water from their

wells. This will help in controlled irrigation.

A scrious concern is that a major irrigation project suffers from a long gestation period
extending quile often to decades. They also demand large areas of precious agricultural
land for the distribution systems. Above all, the water they impound is subject to heavy
losses by evaporation and seepage and accompanying soil problem. The key to better
water management lies not in the construction of big irrigation projects but in the maximum
conservation of precipitation, soil moisture and ground water.

‘The need to tackle the rural energy crisis and its complex naturec was recognised in the

sixth plan and the plan document recommended the setting up of an Intecgrated Rural
Encrgy Programmes (IREP) which would provide a mix of eﬁel_'gy options for meeting
the diverse energy needs of the rural areas in the most cost effective manner. For the
preparation of block level IREP projects different energy options are considdred from
ongoing schemes of the Ceniral and State Governments including those involving conventional
sources of energy such as rural elgctrification, supply of petroleum products, oil, fuelwoods

and soft coke as well as new and renewable sources of energy.




7.7. RECYCLING

For stable economic growth, resources must be used carefully and wechnologies for.recycling - -
of wastes and residues are to be evolved, Waste materials, which are cbtained after the.
necessary usage, can be recycled to maintain the ecological balance through replénish_menl._- '
For example, human and animal fazces may be used to-produce biogas which effectively

" gives us usable energy and also prevents atmospheric pollution. This. process is called
waste recycling. Similarly it is possible to recycle the effluent to get water, This water
can be used for irrigation purposes. Paper recycling is also popular. Without the production
of biogas, scveral waste materials can be recycled through the preparation of compost -
which is a fertilizer obtained from the remnants of plant and animal residue. - Compost
may be prepared by enzyme action on such wastes and can be used equally well as a -
chemical fertilizer. : ' :

A major thrust has been given to the utilization of urban waste, both solid and liquid, for
generating energy and also improving the urban environment. In Julv 1984 a contract
for a project for incineration of 300 metric tonnes of Delhi city garbage per day was
entered mto by the Department with a Danish company. This plant ‘would generate
approximately 3.75 MW of power as a byproduct and is estimated to cost Rs. 18 crores.
This incineration plant is of considerable experimental value as means of ¢onverting low
calorific value garbage of cities into power. ' '

A pyrolysis plant, using solid urban refuse, is proposed to .be set up at Bombay. Utilising
600 metric tonnes of waste per day, it would generate 6 MW of power. Another project
for generation of 9 MW of surplus power from bagasse at a co-operative sugar mill in
Tamil Nadu is on the anvil. Two rice husk and straw based nower plants of 5 to 6 MW
range are planned in Punjab. Recycling of materials not only ¢.iminates pollution problem
but also decreases the need to get new resources from the carth, ‘a process that often
involves its own environmental problem. : ' '

7.8. LONG TERM VERSUS SHORT TERM OPTIONS

7.8.1. Population

The population of India is increasing at a very high rate. The increase in population has
had its impact en the rural and urban environment, In rural areas, availability of arable
- land has now become a problem of great concern. For better environmental management,
_population control is necessary. ’ : '

7.8.2. Deforestation

We have plundered our priceless forest resource for fuel, fodder and timber requircments.
Large forest areas have been ¢leared to supply land for various purposes. This has also
changed the local climate. There has.been increased soil erosion, floods and droughts.
‘All this now requires costly remedial measures. It is unfortunate that in India, the management
of wildlife area and parks is carried out in an unscientific manner. ~The forest officials
who look after these areas.are not properly trained in wildlife techniques. The main
drawback is the lack of information and data on the structure and functioning of the
ecosystems. All these arcas need the urgent attention” of consideration to protcct the
natural resources which are in danger due to human interferences.
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7.8.3. _Tdiic Substances

There are a number of industries which wholly depend on metals and release toxic substances. -
These substances and metals are dispersed along with other wastes in the environment as
effluents or atmospheric emissions. These metals pollute the soil, water and air. The
heavy metal pollution of the soil is increasing due to human activitics such as excessive
usc of fertilizers, insecticides and dumping of the industrial wastes. Other common sources
of soil .contamination in the urban areas arc sewage disposal, effluents from industries
such as from sugar industries, electroplating industries etc. The excessive use of insecticides
and pesticides such as D.D.T. has posed serious problem. It is feared that the impacts of
these substances are very severe in the long term. Efforts should be made to reduce the
use of toxic substances and nofi-biodegradable materials.

7.8.4. Energy' and Enviroament

Encrgy is most vital for all development activities including agncultural development.
So far in India, electricity, one of the important forms of cnergy, is used mainly to cater
to the urban population. The main energy source in India Is coat resources. The niining
of ceal and the smoke and particulate materials from the coal in various processes al
variols stages cause serious environmental problems, The othér sources of energy in
India are oil, nuclear fuel, hydroeleciric power and non- -commercial ‘sources of energy _
such as fire-wood, agricultural waste and cow-dung. - The dangérs of pollution from oil .
refineries and the fear of radioactivity from nuclear encrgy are well known. The construction '
of hydrological projects- for electricity leads to large-scalc damage of forest cover and
vegetation, There are several other public health problems associated with the construction
of dams. ‘ '

There is an urgent need to cxplore the possibility of the use of non-commercial sources
‘of cnergy. The biogas from organic waste and human waste may be given priority to
" solve cnergy problems in rural areas.. The construction of hydroclectric projects and
dams shounid ensurc full protection to the nature and forest cover. The catchment areas
should not be disturbed. The planning and the selection of the site should be based on
ecological considerations and not on political considerations, Solar energy research activities -
should be given prime attention to develop alternative sources of encrgy in India.

7.8.5. Land Use Pattern and Land Utilization

" The pattern of land utilization projected for the end of the c’entury,_incofporating_ the
national forest policy to keep nearly one-third of the total land for further non-agricultural
-purposes. Better management techniques to reclaim unusable areas, revines, saline-land
and water logged areas, for the protection of suitable land from erosion or desertification,
and for the use of 'undeveloped or under-developed land in human settlement, will require
exte,nswe scientific and technological inputs ensurmg optimum ecological balance between ~
human activities and natural environment. ' ' '

Further cvaluation of ownership of land and land tenure may also need to be considered
to prevent its exploitation. The land which is limited should be wisely used for agriculture,
forests, extractive industries, major industrics and for humzm settlements. Land use practice
should be based on ecological cons1dcrat1ons
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7.8.6. Environment Legislation

The need for the protection of the environment, forest and natural resources is included
in the Indian Constitution. In addition, there are a number of central and state legislations.
The legislations should be enforced strictly. . '

7.9. CHOICE OF TECHNOLOGIES

Technology becomes appropriate only when it is related to the needs of the people. The
technology has to bring about an improvement in the conditions. The technology has to
suit local needs and make an impact on the lives of ordinary people by effecting improvements
which could make better and more cost-effective use of cxisting materials and methods
of work. Technological advancement has to be geared to bring about an improvement in
the people's living standards. Technologics resulting in low cost production and in products
marketable close to the point of ‘manﬁfacture, particularly in the rural sector, have to be
promoted. ' '

Biotechnological applications to pollution control, wastc treatment and environmental clean
up are being pursued. all over the world. “Advances in genetic engincering promise to
make more cffective biological methods to control pollution. With the application of
recombinant DNA tcchnology, it is possible to develop specifically engineered bacteria
to clean oil spillings. In the field of energy and environment, the use of microbial techniques
has assumed great importance. Genetically engincered microorganisms (GEM) e.g. Pseudomonas
putida capable of loosening crude oil bound to rocks have been designed by Dr. Anand
.Chakrabarty in thc USA. This is of great econemic and cavironmental importance in the
battle against oil slicks. Microbial m ining is another important area in which the extraction
of metals from orcs is increased remarkably by EM, causing less pollution. Biofertilizers
- like Rhizobium, Frankia, Azotobacter, Azospirilium, Azolla, Mycorrhiza etc. help to
replace the chemical fertilizer, culminating on having encrgy. Biological control is another
approach that would minimize the use of fungicides and pesticides, leading to reduction
_in pollution, '

Check Your Progress - 2 |
Writc;_ briefly about recycling?
Note I: a) Wrile your answer in the space given below
.b). Compare your answer with the one given at the end of this unit.

7.10. SUMMARY

The industrialization and technological advances set in process to determine the quality
~of life. So the environmental management is the necessity of the day, which has 3
objectives. Today, many stratcgies are followed to protect and preserve the environment.
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The resources should be ut1hzed propcrly and we should minimize the wastage. Waste .
materlals can be recyclod to avoid pol]utmn Need based technolog1es should be -
'- 'selacted _ : : . - _ 3 '

| :7 11. CHECK YOUR PROGRESS MODEL ANSWERS

l. o Educai:mg student in enwronmental management will help them to asseds thc nature
of environmental set up and help them. to’ frame “policies rb;,cudmg enmronmcn‘tal .
' aspects. : .
2 Waste materials, which are obtained the neccssary usagc can be recvcll,d 0. mamtaun o

the ecologwal balance. Recychng of' matenals ehmmatcs pollution proble-m :

7.12. MODEL IEXAMINATION QUESTIONS

I Answer the fb_llnvag_thstions in_.'ab'ou't 30 lines each.
N ' “What are the. étrafcgi_es ad(}ptcd fbr _envﬁomnental ﬁlanagemcnt?'
C 2. Write ;Briefly about optima.l_utiliza'tién of resources. |
II. 'Answe'r't'il_é following 'questiu'ﬁs' in.ab.out-.ll) 'l.ines each. -
WH_at are the principles of etvironmental mahagem'ént?' .
Explain Brieﬂy about miﬁimization'of wastage. -
: What is the use of recycling? |
' Explam brwﬂy about choice of tcchnologles

‘What is b1ocnergy‘?

ST

. Write briefly ‘about pollution fires.

B ~Dr. N. Raman o




UNIT - 8 : ENVIRONMENTAL PLANNING
Cantents | o | ' ' |

8.1, Objectives
3.2, Introducticn ‘
8.3. Environmental Planning - Concept & Principles
3.4, Environmental Transporl
| i | _ 8.3, Eanvironment and Housing
' 8.6. Cost-benefit Analysis (CBA)
8.7. Summary ' - o
8.8. Check Your Progress : Model Answers
8.9. Model Examination Questions

.~ 81, OBJECTIVES

After going through this un_it,.you will be able to :

. explain the need to evolve a scientific and practical approach to solve the
environmental problems through proper planning,

¢ describe tho conflicts arising out of the interaction between social and
developmental components of our society, '

L) introduce the concept of environmental planning in the context of development
for human welfare, and

» identif_y the drivi_ng and motivating components which play a ﬁlajor role in
| formulating the developmental stritegies. s

8.2. INTRODUCTION |

A couple of decades ago, Environmental study used to focus the problems pertaining
only to water and sewage and involved the sanitary and public health engineers to propagate
the human role in assuring enough quantity of potable water for communities. The scenario
has completely changed, thanks to the widening frontiers of environmental research and
development. It is widely accepted fact that the study of 'environment' necessarily includes
all the basic and applied sciences, all forms of engineering,. social and economic sciences
and ethics and law. Further, the scope of all activities aimed at human welfarc and well
being is quantified in terms of environmental responses - be it the construction of a dam
across-a river or the promotion of an industry or even the development of human dwelling
throughi planned urbanization. The summative outcome. of this and other modern approaches
has been the birth of a new discipline termed 'Environmental Management'.

Environmental Management refers to the optimal allocation of finite resources between
- and/or among different possible uses. To make sure that such allocation is efficient,
economic considerations are introduced along with other criteria. From the ecological
view point, the principles of Environmental Management address to the protection and
prevention of ‘degradation of scarce and diminishing resources. When applied to mass
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numan activities such as fishing or mining and systems. such as forests.or rivers. Environmental
Management implies careful avoidance of over exploitation (say of fish) and conservation
(say of water). o :

As a concept the "Environmental Management' 'l_i_ﬁks four working components, nam.'ely,
| ‘a)  Environmental Planni'ng - Co o o
b)  Environmental Status Evalvation . | | L

c) - Environmental Impact Assessment
d) _Environmental Le.gislatio.n & _Administration
In this unit let us rostrict ourselves to the understanding of the first component. ie.,

Environmental Planning.

8.3, ENVIRONMENTAL PLANNING - CONCEPT &
PRINCIPLES .

~ Now that we have had an insight into the structure and executive princililes of EP, we
should turn our attention to the application of the principles to real life situation. This is
best done by identifying a few human concerns and assessing the relative impacts of the
planning and programmes on the human society and vice-versa. Any attempt o identify
the human concerns related to Environmental Projects and Economic Programmes will
result in a long and exhaustive list. Such an exercise is not within the scope of the
present study. Instead let us try to understand the practiczil implications of EP/IEP by
considering two sectorial public utility programmes, namely, Transport and Housing and
an economic planning tool called the Cost Benefit Analysis.

8.4. ENVIRONMENT AND TRANS_PORT'

Developing and improving the means of ‘transport has always been on the top of the.
agenda of Planners and Policy makers. ‘Transport sector caters to the needs of passengers
& industries alike. 1t js the second category which contributes to the problems of

environment. o - ' - : '

- Transportation network consists of roads, railways, inland ‘water-ways, coastal shipping,
airways, pipelines etc. Along with the benefits accruing from increasing transportation
i accessibility, distribution of goods and services, trade and commerce, there is the
potential danger of causing undesirable and harmful effects on quality of environment.
~ This aspect of transportation needs to be looked' into ‘while drafting EP papers. The
phenomenal increase in the number of automobiles has elicited considerable solicitude .
about the associated negative effects on plants, animals, humans and materials. Although
much concern has been expressed by scientists and environmentalists, plausible solutions; .
are yet to come by. . Unlike several other utility sectors, transport sector ramifies and .
magnifies the environmental problems with increased growth rate. For example, increased
volume of transport involves more and more areas for roads, rail tracks, air terminus and

bus termifus. Apart from this, there will be a spurt ih automobile junk-yards, workshops, o

petrol pumps and refineties, oil and crude carriers etc. Each onc of these companents is
~ bound to add to the degradation of the environmeat. : '

k)

96




L4l

Briefly, the environmental effects of transportation can be summarized as under :

a) Landscape and aesthetics - natural landscapes and historic landmarks get affected
due to the combined effects of transportation and industrial growth.

~ b) Soil erosion - mainly in mining areas the top soil gets eroded dne to unplanncd

roadways and movements of vehicles.
c) Alr and water quality - use of polluting fuels alter the quality of these resources.

d)  Noise and vibration - increasing automobile growth, especially in cities is leading
to noise and vibration problems. :

Environmental planning with special reference to Transport - Environment combine would _
call for action along the following lines : '

a)  Developing measures to ensure the balarice between different modes of transport
on land, air and water. : "

by  Planned Public transport systems.

c) Corpqrafce transport system as an altemativé to individual transport system.
d) Organized tourism and conservation in National parks. |

€)  Laying down emission standards for automobiles.

f) . Enforcement of environmental laws, cbnstant monitoring and training.

2) Research and developme'nt of ﬁew noh-pelluting fuels (e.g.,.bio_fuels)‘

- h)  Development of test equipment.

i) Sociological and environmental awareneés in the public at large.
Check Your Progress - 1 |

Write briefly on environmental effects of transportation.

Note : &) Writc the answer in tﬁe space given below.

b) Compare your answer with the one given at the end of this unit.

'8.5. ENVIRONMENT AND HOUSING

The great increase in world population, and its flux into urban areas owing to a multitude
of factors (social, political, communal etc.) have led to the problem of housing, including
living space. In many regions, the urban population has doubled in a period of ten vears
and this trend is expected to continue. Rapid and uncontrolled urbanization generates a
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‘series of complex problems, ranging from. housing, basic sanitation and environmental
pollution to such little understood phenomena as the effects of life in urban environments
" on moral and social attitudes and values; and the morbldlty assoclatcd with urban hfe

The twa most gtriking features of poor 110usmg are. {8} overcrowdmg and (b) a lack of
basic sanitation. The action require seems -obvious, but the economic implications are
such that no adequate solution has been found in our couniry to.deal effectively with,"
and to eliminate, these basic deflclencles of human settlements. '

Poverly and filth are oftcn closely assomatcd with poor housing. . W1th0ut proper water
supply and sewage systems, it is very difficult to maintain personal hygiene. - Such a
condition leads to accumulation of wastes where there is no public service of refuse collection.

Very often, the physical conditions of dwelhngs with leaking roof, cracked walls and .

carth- floors I.‘a_vour the entry and accumulation of dirt, dust and soot. Filth paves way for
licc, fleas, bugs and mites that may tranémit discases. Poor housing permits the harbouring
ol micc and rats, which can also be carriers and transmlttcrs of disease:

. Poor housmg condluons caused by socio cconiomic conditions have been shown to h'we a
positive effect on the health of children. For example, measles and whooping cough tend
to-oceur at carlier ages in overcrowded homes. - More direct impacts of housing on the
~environment can be seen in indusirial and urban areas. Newer human habitations in and |
around the industrial areas create more and..more slums and reduce the so-called Tung-: -
spaccs in thesc arcas. : ' o

_ Enwronmental planning almed at a balance between ‘housing and cnwronment should mclude
Lhe followmg to evulve a meamuoful 50010 eumomlc programme :

@) Estahhshmg:, housing standards to suit thc loca] envuonmental condltlons

b) Incorporating the local climate; gcographv social practices, customs and tradltlon :
and _other relatcd aspects wlule adopting thc newsr tcchnologlcs. '

) _ldentlfvmg the physiological and psycho]oglca] responses of the human body to
the physmai and social envtronmcnt ' : '

d)  Variation in housmg requirements resulting from such variables as the 'demographié_
' characteristics of the population (¢.g. age, ses, family and household), social values,
and socio-cultural heterogenclty :

Check Ynul Progl ess - 2 o -
How does thc povcrly and filth effects the personai hyg1ene'7

Note : a) Writc the answer in the space p.rowdcd below.

b) Compare your answer with the ‘one gﬁen at the end of this unit.




8.6. COST-BENEFIT ANALYSIS (CBA)

Cost-benefit analysis is an investment appraisal technique for analysing and measuring
" the costs & benefits to the commmunify of welfare projects. CBA attempts to take into
* account all the costs and benefits that accrue from a project by defmlng the costs and
benefits in much wider terms than those that would bé inciuded in lradmonal accounting
in this analysis. For exampie when CBA is applied to the apprmsal of the circular
Railway for a major city, it would set a monetary valuc on such varled and unrelated

agpects as travelling time, hike in housing cost, environmental alterations, human displacement,
‘ energy conservation etc., and not just thc Tevenue returns

Introduction of CBA as a vital componcnt of all welfare. projects has changed the basic
approach to resolve the covironmental problems arising out of devclopmental projects.

The generally accepted concept of 'Development without destruction’ dictates that even if

the CBA shows negative projections for a particular project, no compromlse is to be

made as far as the commitment to cnvironmental protection is concerned. In other words, -

under special situations the benefits alone (especially to'the environment) matter and not
the costs!

8.7. SUMMARY y

- Environmental planning is one of the corner stones of environm=ntal management. Scientific

application of EP principles helps achieve a balance between the availability and utilization
of natural resources such as land, water and air. The three components of human utility
namely transportation, housing and CBA amply demonstrate the bencficial aspects of EP
and IEP. The concept can be tested with retcrcnce to other components of Environment
as well '

8.8. CHECK YOUR PROGRESS : MODEL ANSWERS

1. The environmental effects of transportation are © (a) damage to the landscape and
acsthetics, (b) soil erosion, (c) decredse in the quality of alr and water and (d)
noise and vibration problems. :

2. Poverl,y and filth are closely associated with poor housing. Lack of proper waler

supply and sewage systems leads to accumulation of sewage waters and wasles,
and effects the personal hygienc of the people. Filth harbours lice, fleas, bugs and

mites which are the carriers and transmitters of several diseases. .
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- 8.9.

MODEL EXAMINATION QUESTIONS

I1.

b

100

Answer the fnllnwmg questmns in ahout 30 lmeq eaLh

1

Discuss the usefulness of CBA.

* What do you understand by the term Env dironment? Outline the usefulness
~ of Environmental Management with speclal reference 1o mining 1ndustry '

What is Enwronmental Plannmg? Discuss the exccutlve Prmmplcs of EP.

: D]fferentmte betwcen BEP and IEP. What are the attributes of IEP‘?

Enlist the cnv1mnmcntal effects of transportahon Suggest measures (0 curtall.

“them.

' Answcr the following questions in abou.t 10 Lines each.

Write notes on

~a) Organised Touri_sin.

- b) Sociology m Environmental Awarcness Programme.

Identi{y the causes of housing problem.. .

What are the effects of poor housing on Environment? =

Dr. R. Nagendran |
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. UNIT 9: POPULATION GROWTH_-

Contents

0.1, Objcctlves
9.2, Intmductlon
9.3. Population growth.
9,3.1. Developing Countries Scenario
9.3.2. Developed Couritries Scenario
9.3.3. Growth of Population Continent-wise
9.4. Theories of Populatioh Growth
9.5. Trends of Population Growth in India
9.6. Effects of Population Growth
9.7.. Summary _
9.8, Check Your Progress . Model Answers
9.9. Model Examination Questions

9.1. OBJECTIVES

After going through this unit you will be able to :

. 11st out and describe stages of growth of world's population and Indlas
population, :

e describe the effects of pdpulatidns on various sub-systems..

9.2, INTRODUCTION

As a student of environment, you are expected to know what are the implications of
population growth on environment as also its effects on the quality of life of the
" people.

Accordmg to United Nations Population Fund Document entitied 'Bnefmg Kit. 1992,
World Population is 5.48 billion which will reach 6 million by 1998. It is growing faster
than ever before . three people every second; more than 2,50,000 every day. At the
beginning of the 90s the annval additicn was 93 million, i.e., since 1990, every year 93
million are added to the total population of the World, Towards the end of this century,
the addition rate will be 100 million. You must remember in this context that by the
year 2001, world will have almost a billion more people (which is around the present
populatmn of China). - : a

An interesting aspect of this growth is that 95% of this growth is taking place in the

developing countries ﬁhough the average size of a family in developing countries is

decreasing from 6.1. children per woman in 1960s to 3.9 children per woman in 1990s.
~ What is more interesting is that rate of growth of population in developing countries is

also declining - from more than 2.5 per cent in 1960s to just over 2 per cent in 90s, But
" the world population has been growing in absolute numbers. Further, more than half the
. world's population in the 2000 A.D. is estimated to be below 25 years of age.




The flrst time when one bﬂhon of humans started to hve on this planet was 1350 A. D.
The second biliion of the human population was added in 1930 ie., eighty years later

because of great advances in medical science and medicines which took place in the later -
‘half of the 19th century. In the next 30 vears, the third billion to the world populatlon g

was added; ie., 1960 AD. because of steep fall in mortality not. only among the infants =

but also among the adults. The fourth billion to the waorld population came in just 12
years i.e., 1972 By the mid 90's the wor]d populatmn will be close to 6 bllhon

What you should understand in this context is"that the llme it takes to add-a billion
people on this planet has become shorter and shorter. It took a century (1830-1930) to

go from 1 billion to 2 billion people, 30 years (1930- 1960) from 2nd billion to the third

billion, 13 years (1960-1975) from the third to fourth billion and 12 years for the 4th to
: Sth b1111on It takes around 10 years to reach the 6 billion mark. . .

. Check Your Progress -1

1. What is the present populahon of the world accordlng to United Nations Populanon-.

fund?
Note ; . a)° Write the answer in the spaee prov1dc’d below

b) Compare your answer w1th the one gnven at the e11d of thls unit.

Moreover aooordmg to the avallable mdwatlons population growth is not expected to .
stop till the year 2200 AD. By then, the world's population is. expected to be around 12

billion. Thls is presently ]ust double the World S populatlon

Demographers further warn that inless there is a fall in fertility levels the World's popttlatlon :

. ‘may reach the 6 billion levol before the mlddle of the next century

- 9.3. POPULATION GROWTH

The populauon growth in dovelopmg countrles developed countries and also the contmentwme

is given below.
9.3.1. Developmg Countries Scenalm

Accordmg to the latest reports; the populatlou of developing oountrles has more than
doubled in thé last 35 years. From around 1.7 billion in 1950s it rose to more than 4

billion in 1990s. Experts in population science stated that out of an. estimated 6.2. billion

world's population nearly 3 bllhon_ will be from the developing tries.
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© 9.3.2. Developed Countries Scenario

The developed couniries .(including' eastern block, Europe, North America, Japan) on the
otherhand increased from 832 million in 1950 to 1.2 billion in 1990 with around 1.26
expected by 2000 AD. : : '

Furthermore, it is estimated that the population of those living in developed .countries
would account for only three per cent by 2020. This means that world's majority population
(of nearly 97%) lives in developing countries. '

1

9.3.3.  Growth of Population : Continent. Wise

Again 97% of global population growth is projected to take place in Africa, Asia and
- Latin America between the years 1990-2050. While Africa's population increases by 4
times, India's population is expected to be doubled. It should be remembered here that
these are the countries which are least equipped to handle growing numbers. -

Africa's population now grows at three por cent annually; next to it is Western Asia
{(comprising Arab states and Iran) with 2.8 per cent and Southern Asia's (Indian subcontinent)
score is 2.3 per ¢ent which arc regarded as the highest rates in the world. The overall
growth rate of population of Asia stands at 1.9 per cent whilc that of Latin America is at
2.1 per cent. - -

Now, compare them with Europe (0.25 per cent). Former Soviot Union's rate is 0.8
- percent. North America stands at (.8 percenl. Asia with a curront population of 3.1
billion is expected to touch 4.9 billion by 2025; Africa with 642 million in 1990 15 expected
to reach 159 billion; Latin America with 448 million reaches about 757 million figure;
Europe with 498 million is likely to reach 515 million while the former Soviet Union
with 289 million will increase to 352 million and North America with 276 million will
grow to 332 million. '

'9.4. THEORIES OF POPULATION GROWTH

As stated in Unit 3 on population dynamics one of the Chief exponents of population
theery was Thomas Malthus (1768-1834) an English Economist and Clergyman. His
model 1s based on powerful (though now demographers regard it as unscientific) theory
which relates poverty of the masses to rapid population growth. Malthus stressed that
population growth is because of poverty. He propoundcd that the laws of nature condition
the inevitability of a growing disparity between the rate of population growth and increase
in the means of subsistence, His theory traced the poverty of masses and the suffering it
entails to population growth in geometrical progression (1, 2, 4, 8) while the means of
subsistence grow only in arithmatic progtess (1,2, 3, 4). Malthusians emphasise that
there is only ‘one way of overcoming this disparity - to keep the population growth at .
zero, Malthusians believe that population. growth can be checked only by wars and epidemics
and other natural disasters.

However, the major contradiction of Malthusian theory of population surfaced in the case
of advanced countries. The theory of population growth ‘and availability of foodgrains
and other goods necessary for human subsistence became redundant since the advanced
countries, because of continuous technological and educational progress could increase
production on all fronts including foodgrains. '




Although pushed to background for sometime, the Maithusian ideas have been revived

after the end of second world war in the name of Neo-Malthusian ideas. Their proposition

is that the world's growing population cannot be provided with the necessary food and

hence poverty is a natural occurrence especially in the underdeveloped countries. They -
. predict that there will be general doom as a result of depletion of life. resources and

. environmental pollution. The neo-Malthusians attempt to trace the genesis of poverty

" and misery in the developing countries to their rapid population growth.

On the conirary, critical social _scientists attribute the whole phenomenon of population
growth to exploitation and capitalist mode of production. The argument gets strength
 from the following. Comparative analysis of- GNP of European countries upto 1970s reveals
that in 1770, the per capita Gross National Product (GNP) in the European countries was '
$210 as against $170 for the developing countries. By 1870, the respective figures were
$550 and $160. By 1970s, the figures were $2500 and $340. This glaring gap between
developed and developing countries shows how the latter are exploited. In fact, the developed
countries fears lay in the huge populations, the Third World Counfries are having.

" Population growth retards economic development and national power so long a country
has low rates of capital accumulation and low levels of education. Once broadly participatiﬁg
growth is underway, however, high population and an underutilised labour force are conducive
to high rates of economic growth and inlernational power.

5.5, TRENDS OF POPULATION GROWTH IN INDIA

'Theories of population growth thus could tell us the advantages as also the disadvantages
. of high population growth. Let us now look at: the gradual growth of India’s population
" since 1891 the vear from whi;:h the population count in the moden sense started in India.
- Table - 1 : Size & Growth of Population in India. R

: Decadal Growth - Average

Year o Total Absolute . v, " Growth Rate
1891 2359 . - -
1901 238.4 : 2.5 1.1 0.11
1911 252.1 13.7 . 5.7 : 0.56
1921 251.3 08 -0.3 -0.03
1931 279 . 277 11 ) 1.04 .
1941 318.7 . 39.7 142 1.33
1951 3611 424 _ 13.3 1.25
1961 ' 4392 781 21.5 - 1.9%
1971 5482 - 109 . 2458 E 2.20
1981 6833 C 1351 247 2.20

1991 8439 - - 160.8 235 2.11

(Total in millions; absolute in millions)

Source : (1) Census of Tndia, series 1 Provisional Population Tables Paper 1 of 1991. Registrar -
General & Census Commissioner of India, New Delhi, 1991; pp : 19-21. -

(2) Census not conducted in Assam in 1981. Projections are based on 1971 cansus and provisional results
of 1991 census. Population of Assam as on 1.3.198] was interpolated to 18.04 million. The total population
of India as on 1.3.1981 was estimated at 683,33 million as against 685.18 million stated earlier.

(3) In Jammu & Kashmir census has not yet been conducted in 1991, As in the case of Assam the
figures were projected. : :
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The above table shows the population of Indian Union for a century since 1891. India's

‘population growth can be explained in terms of 3 phases, from unstable growth with high

and low period between 1921 and 1951. The year 1921 was watershed in demographic

_ history of India. Rapid population growth started with year 1951. As can be seen from

the tablc before 1921 there was wide variation in population growth 'b_ccause of high
mortality rate. : : S .

In the decgde of 1890 several areas of the country suffered famines and plague. The
census of 1901 registered a decline of 2% from 1891 level. Again 1901-1911 decade
also witnessed natural disasters like famines in addition to plague in Bengal. During the
year 1911-20 our country suffered from an epedimic that caused an estimated seven percent
mortality, '

" The country vﬁtnéssed steady rise in population between 1921-1951 with a sharp fall in

death rate. Owing to advances in medicine, our population almost doubled from 347.5
million in 1957 to 683.3 in 1981, In 1981 decade our country's population increased by
161 million (from 683 million in 1981 to 884 in 1991). India's popuiation in 1991 is
nearly three times'of what it was at the time of its independence. Further it is twice that
of Latin America. India's annual addition we add almost the total population of Australia -
or of Srilanka. However, the past two decades have besn showing a decline both in birth
and death rates,

‘We now have a demographic history of around 100 years of changes in birth and death

rates. The first stage of transmission in India continued till 1920s. This was thc phase
which are marked by high death and birth rates, :

The second phase marked by industrialisation, major causes of mortality like famines,
epidemics, plagues were controlled, thanks to appreciable advances in medicine. This
period continued till 1971 and later it was marked by sharp decline in. death rate. A
birth rate of 1.96 per annum was registered between 51-61 in comparison to 1.25% during
1941-1951. During 1961-71 the birth ratc was qﬁite-hjgh with a further decline in death
rate. The growth rate was slightly more than a percent.

The third phase of growth of population can be seen from 1971 in which birth rates also .
startcd showiig some decline. For demographers and others although therc is a decline
in birth rate, the absolute population has been increasing alarmingly, What are its effects?

.Let us analyse them beginning with its effects on environment,

9.6. EFFECTS OF POPULATION GROWTH

What are the effects of population growth? Continued and rapid growth of population in
developing countries brings human beings into almost collision course with a necessity to -
maintain their resources. It is considered a threat to global environment. Increased numbers
and to the demands on land, air and water resources making it difficult to suppori growing
population. - : ' ' '

Further, increasing population and declining resources contribute to increasing migration

from rural to urban areas. It'is estimated that by the year 2000 A.D. over 40 percent.
population living in countries of Africa and Asia and nearly 80 percent in Latin America
would migrate to urban areas. Growing population will have its consequences on urban

- life in general besides other sociological implications. Raising population dist_urbs the

delicate balance between_the urban and the rural areas.
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Incrcase in population has a bearing on environment. According to a World Development
/Report between 1990 and 2030 World's population grows by 3.7 billion. Increased population .
naturally demands growth in food availability. Food production has to be doubled. Industrial

out put has to be increased three folds. In developmg countries like India electricity

consumption will have increased five times. Increased population will bring in, environmental

problems including health, immunisation, literacy. . One third of world's population has

' inadequate sanitation and one billion are without safe drinking water. Over 1.3 billion

are affected by soot and smoke. Between 300-700 million women.are suffering from -
severc: pollution from cooking fires. :

M1ll1ons of farmers, forest dwellers whose occupation is agrlculiure have to think consequences
of excessive use of pesticides, fertilisers, irrigation water. Environmental i 1ssucs connected
with land management, forests and fisheries have to be carcfully planned as pressure of
growth of population will have consequences on policy making,

Increase in population will have pressure on schoolmg especially girls, famﬂy planning
services, agriculture extension, need for bettersanitation and clean water. In the long

term interests of people sumitable policy cholceg are called for, Man is responsible for a -
“ wide range of changes in the eco-system. He has brought about changes in the chemical
composition of soil, water in the streams, lakes and even in the sea. Changes in the air _
that collectively contribute to massive modlflcanon of the nataral ann'onment for Ilvmg
_creatures of all kmds

Check Your Progress - 2
_ inc_r'ease n pbpuiation vﬁll have pressures on several aspects. What are they?
Note : ‘a) Write your answer in the space' provided below, |
b) Compare your enswer with the one given at the end of this unit.

e L L R R T

The projected addition of one billion people on the earth by 2000 -A.D. brings about
- global catastrophe. We should remember that unlike other animals, man has power to
regulate his own numbers. In addition to control of the population there is going to be
need for a spectacular increase in food supply and ather essenhals if we do not etfectwely
stop the rapid growth in population.

Increased population poses challenges to people living in rural areas. Resource degradation
resulting from rapidly growing demand for food and fuel. Added to this, is poverty,
illiteracy. Preserving valuable natural forests, wetlands, coastal areas and greenlands for
commercial cultivation leads to a number of problems. [n addition to these there will be
latgc scale migration to certain areas. o :

Urbamsatlon is a dominant trend in the 20th cen‘tury M1grat10n of people to cities is -
. closely connected with the developmental strategy. I fact urbanisation is an inevitable
aspect of development. : '
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According to ccnsus, an area is called wrban if there are more than 5 lakh people 1m it
and about 400 persons are living in an area of one square kilometre. Further an area is
called urban if more than 75 percent of male population is engaged in non-agriculture
occupations.

In India the number of people working in urban areas incrcased from 62 millions in 1951
to 290 millions in 1991. By 2001 it is estimated that more than 340 million are cxpected
to live in urban areas in the world occupying only one percent of earth’s surface : . This
itself shows the dimensions of probléms of urban arecas owing to unchecked poputation
growth and migration, Although urbanisation is part of economic development it has its
effects on environment. While industrial urdertakings and transport are the chief causes
-of environmental degradation in developed countries, slums, lack of drainage facilities,
industrial cffluents, poverty, illiteracy are the rcasons for pollution of cities air and water
sources. Much of the urban space isénviroumentally polluted and degraded. Unplanncd
. urban expansion causes land stides also. Cities in developing countries arc called concrete
jungles due to large scale construction of multi-storeved buildings. Over 40 percent of
urban dwellers live in slums leading to various sociclogical problems. The mode of
living habits, customs and the general outlook of urbanites has its effects on the cnvironment.
Increased population further complicates the preblem. You can very well imagine the
trangportation system in cities likc Bombay and other metropolitan cities in India whlch
are experiencing severe strain owing to increased pressure on population.

Going by the present trends in production and the projected population increases, develaping
country out put would rise by four to five peroent a year between 1930-2030. Towards _
the end of the period it would be about five times of what it is today.

Rising environmental pollution would upset this delicate balance betwecen man and nature.
Millien dic or become sick from bad environment. Water shortages become intolerable -
leading to large scale migration. At the rate in which forcsts are denuded tropical forcsts
and other natural habitats decline (o a fraction of their current size. A lot depends on
substitution, technical progress and structural change. According to the Reports of World
Bank, ninety percent of the doubling in food production over the past quarter century
came from higher yields and only ten percent frem cultivating more land. Intensification
of land for more food will create environmental problems. ' ' '

9.7. SUMMARY

Both development and environment protection, population problems call for more attention.
Since growth of population adversely affects development, censcious effort should be
-made to educate pcople about the benefits of small family. Education of girls is the most
" important aspect of this endeavour. More money needs to be pumped into better equipped
better financed family welfare schemes,

As continuous populatmn growth neutralises all the benefits of €conomic developmcnt
better policy 1nstruments need to be dcwsed to arrest it. :

9.8. CHECK YOUR PROGRESS : MODEL ANSWERS

1. The present popul.atioﬁ of the world is 5.48 billion agcording to the United Nations
~ Population Fund Document entitled ‘Briefing Kit - 1992,
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|I 2.

Increase in populatmn wﬂl have pressure on schoohng espcclally of girls, famﬂy

. plannmg services, agricultural extensmn bettsr samtatlon and clean water.
9, 9 MODEL EXAMINATION QUESTIONS S .
. I . Answer the fo]lowmg questmns in about 30 lmes each
| L Explaln different stages in the growth of world 8 populatlon
- 2. | What are the main phasas of India's demograpluc h1story._lh_ :
: II..  Answer the folluwmg questlons in about 10 lmes each. |

1. What are the effects of populatmn growth in urban areas.

2, Outlmq the impact of populatlon growth on environment, -

"Dy, I Ramabrahmam :




UNIT 10 WATER SANITATION
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10.1. OBJECTIVES

-~After going through this unit you will be able to :

e  identify the sources of water used for algmenting water supply,

e  rccognise the need and relevance of water quality and standards,
e describe the process of water purification,
. describe the significance of water softening,

[ define transportation and distribution of water,
e  list out the urban and rural water supply problems, and.

» suggest the remedial measures.

10.2. INTRODUCTION

Water is the most essential commodity for all living things. No life exists without water,
It has been estimated that two-thirds of human bady is made up of water. Water is
absolutely essential not only for survival of human beings but also for ammals plants
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and other living bemgs ‘The demand for clean water has been increasing day by day.
The misuse and abuse of the environment, the 1nd1ser1mmate discharges of domestic sewage .
and industrial wastés into natural water sourses, the rapid industrialization and urbamsatmn
contaminate the limited resources of water.

10.3. SOURCES OF WATER

The main source of water is the rain water. The World aquatic system covers about 3/4

of the earth's surface. The total water resources of the earth are estimated to be between_

1336 x 10° km*. and 1400 x 10° km®. The various sources of water available on the earth
are classified into two categories. They are’ 1) surface water sources and 2) subsurface
water or underground water sources. They are also classified into fresh water, brackish -
water and marine water. The fresh water bodies include ponds, tanks, lakes, reservoirs,
rivers and streams. The brackish water bodies include estuaries, backwaters, lagoons and
lakes. The oceans constitute the marine system which cover 71 pér cent of the earth's
surface and contain 1420 x 10" m?® of water.  India has a vast coastline of 6100 km.
intricated with rivers, lagoons, lakes, estuaries and backwaters The distribution of earth’s
water is given in Table 10.1. s

Table - 10 1. The dlstnbutmn of earth's water. :

| “Source - : ‘ -. -+ Volume K_m"

Rivers and lakes T G N 510 x 10°
Ground water ; o - '- _ '5100 x 10°
Glacial and other land ice ~ = - 22950 x 103

- Oceanic water o o : 1369350 x 107

Water vapour and e
Conderisate in the atmosphere - . 153 x 0%

: - - The surface water sources include ponds, lakes, reservoirs, streams, rivers and 6ceans. 3
' Normally ocean water is not used for water supply. The ground water sources mclude
wells, tube-wells, springs, mflltratmn galleries and infiltration wells.

: _Fresh Water Bodles

‘Among the fresh water bodles in India, ponds and tanks are undoubtedly laxrger in number

‘than those of lakes and reservoirs. The ponds are rather small in area, shallow and

usually rain-fed. They are most functional in their uses e.g., for bathing, washing, swimming,

besides fish farming. Invariably they are present in the vicinity of villages, near places

of religious worship and in gardens. Lakes and reservoirs are relatively bigger and most

of them are man made. They are usually rain or river-fed and show marked seasonal
fluctuations in water levels. Their main use is irrigation and generation of hydro- -gléctric

power rather than fish productmn Lakes and reservoirs are commonly used as urban

. community water supply. Among the rivers and streams, those forming the Ganges system
i in the north and north-east of the country are most important. Other rivers in Kashmir
and Punjab form a part of the Indus system in the northern part of the sub-continent.

Also there are several rain-fed rivers and streams in the Central and peninsular- India.

The rivers in India like in other parts of the world receive a major part of the city sewage
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and industrial wastes, besides being an "indispensable source of "potal.'ﬂe water supplies
and other uses. The fresh water bodies support luxunant plant and ammal life and form -
the major. resources of orgame productivity, : :

~ Most of the earths water sources get their water supplies from pICCIIJlt&thll which may -
fall in various forms such as rain, snow, hail, dew etc. Precipitation is the principal
source of water on the earth and is responsible for resultant yield of various sources.

Water evarporates frem water bodies such as pends lakes, reservoirs, rivers, oceans etc

| _ and also from the land and plants in the form of water vapours. These water vapours get

i collected in the atmosphere and condensed as mist, rain, snow, hail, slect etc. The evaporated -

| ~water thus returns to the earth's surface. This water which comes back to the surface of
the earth in its various forms llke rain, snow, ha11 etc., 1s known as precipitation. The
major part of the precipitation occurs in the form of rain and a minor part occurs in the
form of snow. Other forms of precipitation such as mist, sleet, hail, etc., are all very
small, The rain water on precipitation, collects dust, microbes and gases during its travel
to the earth from the atmosphere. On reachmg the ground, a part of it flows over the
surface and picks up suspended matter such as’ “tlay, sand and grit. Tt also picks up
-organic matter from human and animal excrements and agncultural and industrial wastes:
Another part of it percolates through the ground and picks up various salts depending on
the soil characteristics and becomes fit for drinking and other uses. This warrants quality
assessment.

10.4.  WATER QUALITY AND STANDARDS

" The quality of water is a functmn of concentration of various impurities present It is ST
subjected to constant changes and is never static. While assessing the guality of water,
various parameters are usually specificd.. These parameters are physical, chemical and
biological in nature. Some chemical parameters affect potability and some others affcct -

 health.: Some are toxic and some are radioactive in nature. The presence of pathogemc
organisms and excessive amount of organic matter affect the quahty greatly

The polluted water causes diseases. The water related d1seases are class1ﬁed into four
groups. They are : 1. water-borne diseases;, 2. water-washed dlseases 3. water-based
g . diseases and 4. diseases with water-related vectors, ' '

The water-borne diseases are associated with fecal po]lution of water sources resulting
from poor sanitation. The water acts as a passive vehicle for infective agents such as
bacteria, virus and protozoa. The common water-borne discases are cholera, typhoid,
dysentery, leptospirosis, diarthoea, infectious hepatitis, polio and jaundice. The inadequate
supply of water and poor personal hygicne are responsible for water-washed diseases.
The water-washed diseases include scabies, skin discase, leprosy, trachoma, typhus fever,
conjunctivitis, dysentery, typhoid, viral diarrhoea and worm discases such as ascariasis,
trichuriasis, whipworm and hookworm

The water-based diseases spread by aquatic animals. They are able to peneirate the
skin and cause diseases in the human system. Schistosomiasis and Dracunculosis are .
typical examples of water-based diseases. The insect vectors that breed in stagnant or
slow moving water spread diseases like yellow fever, dengue fever, malaria, filaria,
sleeping sickness and so on. There are about 100 sirains of viruses such as infectious
hepatitis, polio virus, coxsackie virus, echo virus, adeno virus, reo virus and rota virus
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wluch on infection causes dxsease in the suscepuble host. The water related diseases

-kill many thousands.of people in India every yea.r and mﬁhons of people are made'_

chromcally s1ck

Check Yonr Progress -1

How are the water related diseases claSsiﬁed?

the . a) Writé the answer in thc space prov1ded belnw

b) Compare your answer w1tl1 the one glven at the end of this unit,

g T A L L R T R R L LR AR
D P S LR R R e R R e L R R R AR R
O T L L R R R A AR LR LR LR
T T L L T T R AL R

.........................-.......................-.......................-.-.........u-... ..................................................

10.4, 1 Chemlcal Quallty of Water

‘The excess of non-hvmg maiter present in water also causes diseasc in the human system. -
The nitrate rich water causes blue-baby disease.” The excess of fluoride in water supply

is responsible for dental decay and fluorosis. Lead poisoning, itai [d1sease due to cadminm

and minamata disease duc to mercury are all typical examples of non-living matter causing
‘discases in human beings. This emphasises the need for periodical assessment of water

" for suitability for various uses. The factors relatmg to potability, health and tox1c1ty -

govern the standards to be adopted for commumty water qupply

In estabhshmg standards of water quality technical and_ economic considerations should -
be taken into consideration. The technical considerations pertain to the requirements

relaiing to health, acceptability of water for consumption and aesthetics. .The requirements

relating to health are very stringent for drinking water supply scheme. The economic:
considerations relate to the cost of treatment, the size of the plant and the design period
for the water supply scheme. Therefore the water quality standards serve as a basis for
appraisal of the results of chemical analysis of water in terms of suitability of water for'

" various intendéd uses. . Drinking water quality standards for physmal and chemical characteristics

as stipulated- by the Central Public Health and Env:ronme,ntal Engmeermg Orgamsauon
(Table 10. 2)

'10.4.2. Bacteriological Quallty of Water

~ The water used for drinking should not contain any bacteria. The Most Probable Nuinbef

(MPN), index of coliforms/E. coli/S. fecalis/C. welchii should be zero or 1 in any 100

ml. sample of water entering the distribution system. The indicator orgamsms should not

be detectable in 100 ml. of any two consecutive samples or more than 50 per cent of the
saimples collected. A sample of water entering the distribution system that does not conform’
to this standard calls for an immediate investigation into both the efficiency of the purification
process and the. method of sampling. When the results obtained over a period of time
are considered, not more than 10 per cent of the samples should have shown values

greater than an MPN. index of 10 per 100 ml
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Table - 10.2. Water quaﬁtj stﬁ,ndard--fnfﬁ bhysiéil and chemical characteristics. "

Characteristics B _ 'Ai;ceptablé '~ Tolerable

‘ T ' limits o limits
Turbidity - o 25 10
Colour o : .. ] ‘5.0 - .25

. pH | | 7.0 to 8.5 <6.5 or »9.2

 Total dissolved solids | 500 | 1500 "
‘Total hardness ' - ' 200 L 600
Chlorides L 200 . 1000
Sulphates - ' ' 200 - 400
Fluorides . _ B 1o . o L5 -

 Nitrates . 5 ’ - 45 : 45
Calefum = R A 200

. Magnesium o S 30 150
Iron S ' . - 0.1 1.0
Manga_nese' - 0.05 ‘ N

- Copper o S 0.05. . 1.5 '
Zinc o S50 15.0
Phenclic compounds L ) o 0.001 . - .0.002

-~ Anionic detergents . 02 o N
Mineral oil . e 0.3

- Texic Materials , ' : '

Atsenic - . e0s 005,
Cadmium = : \/ 0.01 - " 0.01
Chromium ‘ : 005 ' 0.05 .
Cyamides - 005 0.05
Lead S S S 0.1

- Belenium e C 001 _ ; 0.01
‘Mercury N (X115 N 0001

Polynuclear aromatic

hydrocarbons (g/1) ' 02 o | 0.2
Radioactivity - . : _ .

Gross Alpha activity (PC¥/1)- -~~~ 3 - . 3
Gross Beta activity (PCi/1) : 30 S 30 -

Except colour and pH, others in mg/t

10.4.3. Surfa'ce'Water Quality

The water ﬂowmg over the surface of the earth is dlrectly available for water supphes :
'The surface waters usually contain 1arge amounts of dissolved and suspended 1mpur1tles '
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They can easily pick up organic impurities such as vegelables, dead animals, eatables
and other household wastes. Generally the water drawn from storage reservoirs contains
~ lesser suspended solids. The quality of water in a lake is generally good and does not
require much purification. Larger and older lakes provide comparatively pure water than
smaller and newer lakes. Self purification of water due to sedimentation of suspended
matter and removal of bacteria makes the lake waters pure and better. However, the
stagnent water supports rich growth of algae, weeds and other plant growth. They impart
bad smell, taste and colour to their waters. The river and stream waters contain large
amounts of silt, sand and suspended and dissolved impurities. The waste watets discharged
into the rivers further contaminatc the surface water. The surface waters need proper
analysis and treatment before supplying to the public. '

10.4.4. Ground .Water Quality. .

The quality of ground water depends oi the material through which the water pa_ssés.
The ground water supplics arc generally clear, cold,. colourless, pure and safer because it
passes through the earth strata before becoming ground water. These waters may contain
large amount of dissolved solids, minerals and gases. The dissolved solids make these . -
~saltish and hard. Shallow and gravity well waters may contain higher tacterial loads.
Ground waters generally require reduced treatment and can be supplied to public with no -
treatment or minor treatment alone. ‘ ' R : ' :

10.5. WATER PURIFICATION |

The raw water contains suspehded, dissolved and colloidal impurities. -The complete process N
of the removal of impurities is called water purification. The kind of treatment requirad.
depends upon characteristios and quality of available witer and the guality requirement
for the intended use. The reated water must be free from' colonr, taste, odour and disease
. causing organisms, The various methods used for purifying the public waier supplies are
1) screening  2) sedimentation 3) filtration 4) disinfection 5) aeration and softening.

'10.5.1. Screening

Floating materials in raw water are removed by screens which are of two types - coarse
and fine. A screen is a device with openings of uniform size, used to retain floating
materials. - The screcning element may consist of parallel bars, rods or wires, grating,
wire mesh or porforated plate and the openings may be of any shape. Fine screens are
made of corrosion resistant metal. Screens need {requent cleaning to remove the clogging
material, ' ' : ' :

10.5.2. Sedimentation

Sedimentation is the separation of suspended particles (that are heavier than water) from
water by ‘gravitational settling. There are two types. of sedimentation processes : 1)

plain sedimentation and 2) sedimentation: with coagulation. - ' :

Plain scdiméntation process requires the retention of the water in a basin or tank so that .
~ the suspended particles may setile as a résult of gravity and other forces. Plain sedimentation

can be used only for relatively pure water containing undesirable amount of suspended
solids. : - ' ' '
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In the process of sedlmentatlon w1th coagulatlon certam chemicals called coagulants are.
added and thoroughly mixed with water. This results in- the formation of a chemical
preclpltate known as floc. This insoluble floc entangles the fine suspended particles and o
~ colloids, or absorbs them into its large and sticky surface. ' Due to this, the action: of
~ sedimentation or settling of finer and colloidal particles is- accelerated -The process of
- addition and mixing of the chemicals is called coagulation. The coaguilated water is
passed through sedlmentatlon tank where the ﬂocculated partlc]es settle down and ‘are -
then removed. : '

Chemlcals Used for Coagulatlon The common chemlcals generally used for coagulatlon
are alum (aluminium sulphate), iron-salts like ferric chloride, ferrous sulphate, ferric sulphate,
~chlorinated copperas, calcium hydroxide and sodium aluminate. These chemicals are most
. effective when water is slightly alkaline. Sodium carbonate lime and sulphurlc acid are
used to brmg the Water to the required pH leve] : :

. The alum when added fo water reacts with the blcarbonate alkahmtles and form a gelatmous -
precipitate of aluminium hydroxide. The ﬂocs grow in size and ﬂnally settles. down fo:
the bottom of the tank. ' - - '

Al, (S0,), + 6H,0 reee> 2A] (OH) +3HS0,

Iron salts are sard to produce faster denser and qmcker sett]mg flocs than alum.  Ferrous

sulphate is unsuitable for the treatment of soft coloured waters because they. are best

coagulated at pH below 7.0. Ferric sulphate is qurte effective in a'pH range of 4 to 7
. and above 9, whereas ferric’ ch]orlde is effectwe m a pH range of 3.5 to 6.5 and above' ,
, 85 oo :

The reactions Wlth ferrous su]phate and ferrrc chlorlde are o -
1) FeSO, +. Ca (HCO) —sena> Fe (HCO) + CaSO - _
e (HCO) +2Ca (OH), ==-> Fe (OH} + 2CaCO + 2H0
4Fe (OH), + 2H,0 + 0, > 4Fe (OH), o

When lime is added, the reactions are - .

FeSO, + Ca (OH), -——> Fe (OH), + CaSO,
4Fe (OH.)Z + 2H20 + O, --m--- > 4Fe (OH)'
The ferrous hydroxrde is then OXIdlSBd to fernc hydroxrde and precnpltates The amount
~ of lime added varies from t to 5 ppm: . -
- FeCl"+ 3H,0 --e-> Fe (OH), + 3H' + 3CI

Chlorinated copperas is a mixture of ferrrc sulphate and ferric ch]orlde prepared by addmg .
. ch]orme wa solutlon of ferrous sulphate. |

6FeSO, + 3c1 ...... > 2Fe, (SO,), + 2FeCl,

- Sodium aluminate is an alkaline conipound It e]lmmates the corroswe qualrtles of water _—
and’reacts with a wide range of pH and alkali is not reqmred for quick ﬂocculatlon Bt

17




reacts with calcium and magnesrum present in raw water and prec:pltates as calcrum or .
magnesmm aluminate. .-

Na ALO, + Ca (HCO) > CaAl 0, + Na CO, + CO, + H 0.

Iron salts are goocl oxidising’ agents and remove. hydrogen sulphlde taste and odour _
It produces heavy floc and can remove more Ssuspended matter than alum. Iron salts-
are frequently used for treatmg sewage and alum is used more frequently for treatmg
“water.

C_lteck Your Progress - 2
2. . What are the c-hemicals ‘used for eoagulation? e
‘Note : - a) Write the answer in the space prov1ded below.

b} Compare your answer w1th ‘the one given at the end of th1s umt

.................................................................................................................................................

1 0.5.3. Filtration

. Screening and sedimentation rémoves a large percentage of the suspended solids and organic
matter present in raw water supplies. However, the. resultant water still containg. some
fine suspended- particles and bacteria. To resmove the remaining impurities and to produce
clear good water, the water is filtered through beds of fine granular material such as sand
etc. The process: of passing the water through beds of fine granular materials 15 known
as. filtration. Filtration removes. colour, odout, turbidity and baeterra from water Fllters
are mainly classified into two types.

) Slow sand filter
b) Rapld sand filter

A third type of raptd sand filter works under pressure and is known-as pres‘,ure ﬁlter
This can be used for a small plant and not used. for treating large scale water suppltes
The slow sand filter can remove much larger percentage of impurities and bacteria from
the water but yields a very slow rate of filteration (about 1/30 times than the rap1d sand
filter) and requlre large areas and are costly. .

The rapid sand filter removes suspencled matter colour, adour and bacteria from settled
water applied to it. When the bactérial load is high, the filtration process must be supplemented
by disinfection. Raw water having 35 to 40 ppm of turbidity can be successfiilly: treated
by rapid sand filter. With water of low turbldlty the bacterial removal will be about 98
to 99 per cent. Rapid sancl fi lter is more efﬁc1ent in colout removal
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The pressure filter is in the form of a closed cylindrical water tight mefal tank of 5 to 10
feet in diameter. It is a rapid sand filter in which the applied water is filtered under high
pressure. The pressure filter may be of horizontal or vertical type. It is more compact
'and requires less space and filtering material and the rate -of filtration .is higher (2 to §
times that of a rapid sand filter). They are costlier for treating large scale municipal
" water supplies, ' ' : : o :

The rate of water filtered per square foot area per hour through the filters in litres is 9 to
18 .in slow sand filter; 450 to 675 in rapid sand filter and 900 to 1125 in pressure filter.
-In modern treatment plants, rapid sand filter is generally adopted. The water from coagulation
~ sedimentation plant is directly fed into the rapid sand filter and the resultant water supplies
. are disinfected for killing pathogens. ' '

10.5.4. Disinfection

The filtered water which is obtained either from slow sana filter or rapid sand filter |

‘contains disease causing pathogenic bacteria. They must be killed for making the water
safe for drinking.- The chemicals used for killing the bacteria are called disinfectants
-and the process is known as disinfection. Chlotine, bleaching powder, ozone, lime, potassium
permanganate, iodine, bromine and silver are used as disinfectants. The amount of chiorine
used in reducing organic and inorganic impurities present in water is called the ‘chlorine
demand of water. After the chlorine demand is fulfilled, chlorine will appear as free-
chlorine residual. This residual chlorine will serve as disinfectant to kil pathogens. A
free chlorine residual of 0.2 mg/! is normally used to disinfect water. A larger chlorine
residual may cause bad taste. . ' I L

10.5.5. Water Seftening

The treated water by the processes of screening, sedimentation with coagulation, filtration -

- and sterilisation, may still contain dissolved impurities like calcium and magnesium in
combination with bicarbonate, chloride and sulphate, that water is said-to be hard. The
removal of hardness from water is known as water softening. Water softening is essential
to reduce the consumption of soap in laundry work, lower the cost in maintaining plumbing

fixtures and improve taste of food preparation. Hardness is of two kinds. 1) Temporary

and 2} Permanent. The temporary hardness is. due to bicarbonates of calcium and magnesium
“and can be removed by boiling. ' '

Ca (HCO,), - > CaCO, + CO, +H,0

#

The permanent hardness is due to the presence of shlphatés or chlorides or both of calcium -

and magnesium. The addition of caustic soda will remove permanent hardness.

MgSO, + Na,CO, -----> MgCO, + Na S0,

The ground water sources may contain iron and manganese as impurities. Iron causes

-brown spots on clothes and rust stains in household fixtures. Manganese cduses black -

stains on clothes and household fixtures. ' To remove iron, water is aerated and passed
over a coarse filtering material such as coke where iron is precipitated. Combinations of
coagulation, aeration and softening can be used to remove iron. Aeration removes carbon
“dioxide and hydrogen sulphide which otherwise inpart taste and odour in water supplies.
Manganese can be removed by aeration or chlorination and filtration or by coagulation

with ferric salts. The aeration of water can be carried out by air diffusionor using spray
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diagram explalns the vdrious steps mvolved in water purlﬁc ation (th 10. 1)

.Surface water L e o Source of supply :--_e-¥->' ' Ground ‘water -

"fser-viee‘ pumps . Well pumps '

Chemicals

Mixing IR o T : Iron . Softening
s | S P . removal .

: /_e_Chlo_rinat'ion .
Coagulation
- Sedimentation D e S]udg_'e
' ~ removal -
‘Filtration

- Chlorination._

5 Clear water
. Storage

- Service pumps =
- Distribution system
i Use o

" .'nozzles or permlttlng waters to tnckle over easeades or using trickling beds. | The flow ; o E o
.Fig. 10.1. Water- Pu'rifiéation flot,ir ldiagram.. |

- 10. 6 TRANSPORTATION OF WATER

The structures used for the transportatlon of water from the source of supply to the treatment L :
_ works and subsequent distribution to the mhabltants of towns and cities are known as = - ' ‘
" conduits. The conduits are classified into Grav1ty conduits and pressure conduits. | Gravity: . c
conduits are those in which water flow by gravity. These include canals, flumes, aqueducts’ " - -
and tunnels. Pressure conduits are those in which the water flows under hydraulic pressure. ' ‘
. The type of conduits 10 be- seleeted depends on the topography, type of soil, volume of o
water to be carrred and costs , : .

107, DISTRIBUTION SYSTEM A

- The functlon of carrying water from the treatment plant to the mdmdual home is aceomphshed_ :
through a well planned distribution system A dlStt‘lbUthI’l system ‘consists of pipe.lines,
a‘lves hydrants, meters, setvices, pumps and servnee reservorrs Further water rnay be
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supplied to the public eith'ei' continuously for all the 24"'hou1"s:_ of the day or intermittently

during certain fixed hours ‘of the day. The main objéct of a distribution systems is fo . B

develop adequate water pressures at various points of the consumer's taps. -

The distribution s;ys_tem is’ classified into 1) Gravity system, 2) System with direct pumping -
and 3} System with pumping and storage. o SR ' ‘
~ Gravity System : In gravitational system, water from the high level source is distributed
+ to the consumers at lower levels by gravity without any pumping. This method is most
economical and reliable but it needs a lake or reservoir as a source of supply.

System with Direct Pumping : In this system, water is directly pumped into the

" - mains, Consumption is the only outlet. This system-is least desirable because power

failure may lead to the breakdown of the system. Also, pressures in the mains vary
with -consumption. o L . -

Systehi wlith: Pumping and Storage :1In this system, the freated water is pumf)ed ata -
constant rate and stored into an elevated distribution reservoir from where it is distributed
to the consumers by gravity.’ This system is the most economical and reliable one.

10.8. URBAN AND RURAL WATER SUPPLY PROBLEMS _

The rain waters flowing in the rivers, streams, canals, lakes and-reservoirs constitute the
major surface water sources for urban water supply: Infiltration gallery, deep bore welis
and open wells may also augment water supply for urban population. The surface raw
- water quality varies depending on the nature of catchment area, habitation in the catchment
" area, misuse of sources, interaction between the biotic and abiotic components and disposal

of waste waters generated by the local populétibn. This affects the normal functioning

of treatment plants since they are designed for a particular characteristics of water quality.
This will imipair the quality of water in treatment plant. Further the intermittent water
- supply, illegal tapping of water and lack of pressure in the distribution system degrade
the quality of treated water in the distribution system. To improve the urban treated
water quality, proper maintenance, adequate and intermediate chiorination in the distribution

system, proper drainage and avoidance of stagnation of used water around the surroundings -~

..of the taps, prompt attempt in the replacement of leaky and damaged pipes and maintaining
sufficient pressure in the distribution system are required. . -

* -Rural water supply schemes mostly depend ‘upon open dug wells, tanks and deep bore
wells in our country. Since the deep bore well waters are safe-and relatively free from -
pollution, preference is given to bore well waters in rural areas and to some extent in
urban cities. The open dug- wells are prone. to. pollution from several sources. Poor
drainage of the used water from the well surrounding, stagnation of wastewater around

- the bore-WelIs, storage of waste materials in excavations, broken and cracked platforms .=~

and hand pumps without properly maintained head arrangements account for poor water

quality in rural areas. The conventional treatment methods. usually employed to urban-
water sources namely sedimentation and filtration and disinfection are not applicable to

rural water sources. ‘Further fixing the sites for wells in rural areas, the WHO guidelines

of 15 m. distance from the soak pits and privies are not adopted. The rural water quality

can be improved if the wells are properly constructed and maintained; provided with an
RCC cover, fitted with a hand pump for the drawal ‘of water and avoiding priming of
‘pumps and stagnation of water around the wells. Chlorination of well water will certainly

“improve the quality of rural water. o L
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Tt is also necessary and desirable that critical rev1ew and ob_]ectlve evaluation is made of
urban and rural water supply schemes already mplemented in different parts of the country -
to identify the factors that have contributed for their success and those that have hampered

" their progress. The resulting fecdback will help avoid pitfalls in future implementation
. of the programme and ccntnbute fo optlmum utilisation of avallable resources.

10.9. SUMMARY

_ Water is the essential commcdlty for lmng thmgs The pnmary source 'of water i pree1p1tarl:10n '

The rain water on reaching the earth's surface becomes surface water. A portion of

" - surface water percolates and becomes ground water. The surface and ground water gets -

contaminated from different sources. The contaminated water is treated in order to get

rid off the pollutants which otherwise may causé disease in human system.. The process _'
of the removal of impurities is called water purlﬁcatrcn Tt includes screening,: sedrmentatlon :

filtration and disinfection, The treated water is transported and distributed for public

. consumption. A Jud1c10us planning and execution of urban and rural water supply schemes

will prevent the sporadic cutbrea.k of drseases dangerous fcr the general health of the
pubhc ' :

10 10. CHECK YOUR PROGRESS MODEL ANSWERS

1- The water related diseases are class1ﬁed into four categcrres They are : (a) water-
borne diseases, (b) water washed dlseascs (c) water based diseases and (d)
discases wrth water related vectors. o

2. The common chemicals used . fcr coagulation are ‘alum (aluminium sulfahate) iron
salts like ferric chloride, ferric sulphate, ferrous sulphate; chlormated copperas, ca.lcrum_ '
hydrox1de and sodium alumlnate

10. 11. MODEL EXAMINATION QUESTION

L Answer the tollowmg questmns in about 30 lines each.

1. - Give an account of d1fferent sources of water avaﬂable for augmentmg water
" supply schemes : ‘ :

2. . What are the nnpurltres to be remcved frcm an urban water supply scheme‘? '
‘State. the standard of punty you- would insist upon it.

3. . Enumerate and discuss bneﬂy the vanous methcd.s of treatment cf pubhc
watcr supphes drawn from a river.

N Write brleﬂy about sedlmentatrcn and ccagulancn‘? How do they help in the
' unf1cat10n of water'? ‘ :

5. .Explain the urban and rural water supply problems and remed1a1 measures. |
II. Answer the following questions in about lll lines each.

1. Do the water quality and standards have relevance in water supplles‘?

.. 2. How is water punﬁed‘?
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How are the water related discases classified? Give examples.

' Enumerate the important water-borne dlseases in India.

What is water softening?

Define sedimentation, coagulation and disinfection. .
How is water transported and distributed for consumptlon'?
Enumerate the urban and rural water supply problems
erte short notes on the followmg

{a) Iron and manganese removal.

(b) Slow sand and rapid sand. ﬁltérs.

Prqﬁ V.5, Govindan




UNIT - 11 : VECTOR CONTROL
 Contents _
1L1L 'Objectives _
11.2. Introduction - - : : .
11.3. Arthropods of Medieai Importance
11.4. .Arthropod Borne Diseases o
11.5. Transmissiori of Arthropod: Borne Diseases
~11_.6 Deﬁnltlon of Vector and Alhed Terms .
117, Mosqulto : :
11.8. Differentiation between Anophelml and Cuhcml -
- 119 "Habits of Mosquitos | | o X
| ' " 11.10.Mosquito Control Measures | ¥
‘ © 11.11.House Flies .
U112, Fly Control Measures
11.13.Sand Flies _
11.14.Control of Sand flies
11.15. Tsetse Flies -
11.16. Coutrol of Tsetse Fhes - _
11.17.Discases Transm1tted by Rodents .
- 11.18. Antirodent Measures Py ).
| 11.19.Check Your Progress : Model Answers
11.20. Model Exammatlon Questlons R i

1.1.  OBJECTIVES

- After going through this unit, you will be uble‘ to :.

e  define veetors ' _
; deserlbe the methods of transmission of dlseaqes by veetors
‘. describe the life cycles of some -of the vectors such as mosqulto and house o
- fly, and :
s suggest- the various e.ontrol' measures.

- 112 INTRODUC TION

Arthropods comprise the most numerous and- vaned of the living. thmgs in the enwronment

of man. Some of them are man's allies helping in the fertilisation of flowers but majority-
of them are his enemies. Some of them live close to man and act as Vectors or Carriers -
- of Disease.- A study of the arthropods of medical 1mportanee is known as Medical Entomology :

"~ and i is a braneh of Preventive Medleme
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- 11.3. ARTHROPODS OF MEDICAL IMPORTANCE

The arthropods of Medical ifn'portance are given in Table 11..1.

_Table - 11.1. The arthropods of Medical importance belonging to different .classes'

Class : Class o - Class
Insecta Arachnida Crustaceae
. 1. Mosquitoes 1. Ticks . , Cyclops
a. _.An(')phel‘ine's-r . R _ a Hard. | '
_ b. Culicines _ b. Soft
2. Flies 2. Mites

a. House flies '
" b. Sand flies
c. Tsetse flies
d. Black flies .
3. Human Lice
4. Fleas |
5. Reduviid bugs - = : L

11.4. ARTHROPOD-BORNE DISEASES

‘Arthropod borne discases constitute a major health problem in India. Malaria continues .
to be an important vector-borne disease with an annual morbidity of 4 to 5 million cases. i

Filaria is another important arthropod borne disease with an estimated 236 million people .
living in filaria endemic arcas. :

About 5 million pecople are estimated to be living in arcas where guinea-worm disease is
endemic. '

Scabies is widespread disease espebially in rural areas.
The arthropods are respoﬁsi_ble’ for much ill health and deaths.

Table - 11.2. Arthropods and diseases transmitted by them

Arthropod : Disease

Transmitted
Mosquito ' Malaria, Filaria, Japanese encephalitis, Dengue, West Nile

- Viral fever, Yellow fever, Haemorrhagie fever.

House'fly’ ' - Typhoid and Paratyp_hoid fever, Diarthoea, Dysentery, Cholers,
Amoebiasis, gastro-enteritis, Poliomyelitis, Trachoma
conjunctivitis, Anthrax, Yaws. ' '

Sand fly Kala-azar, Oriental sores, Orya fever, Sandfly fever.

'
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Tsetse fly ' _ Sleepmg sickness - Africa

- Louse . | Epldemlc typhus Relapsing fever Tlcnch fever.
Rat flea o | Plague, Typhus fever. . '
Black fly ' Onchocerciasts - Africa
Reduviid bug ' Chagas dlsease - Africa
_ Hard tick o " Typhus fever, Viral encephalitis, Kyasanur forest disease,
_ Tularemia, Babesmsn :
Soft tick N  Q-fever, Rglapsmg f_‘ever..
Trombiculid mite . Scrub typhus, Rickettsial pox.
_ Ttch mite ' . Scabies - o .
~ Cyclops R Guinea worm.d.iseaise (Dracontioéis’)
Cockroaches . o Enteric pathogens - -

Check Your Progress - 1

; 1. : What are the diseases tra.nsmltted by sand ﬂy and. Tsetse ﬂy‘?
2. What are the transmitting agents of Malana and Typhmd‘?
Note ; a) Wnte the answers in the space prowded below.

b) Compare YOUr answers w1th those glven at the end of this umﬂ.‘,
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'11.5. TRANSMISSION OF ARTHROPOD BORNE DISEASES

| TRANSMISSION OF ARTHROPOD BORNE DISEASES
. I -

i i -
1. Direct o . 2. Mechanical - 3. Biological
contact ~ transmission - © transmission
Arthropods ‘ Disease agent Disease agent
are directly transmitted by . multiplies or.
transferred arthropod mechanically undergoes
from man to ¢.g. Diarrhoea developmental .
man by close ' ' Dysentery change in
contact Typhoid arthropod host
e.g. Scabics & Food poisoning *
Pediculosis ‘ )
I ! . . :
Propagative : Cyclo Propagative - Cyclo development
Disease agent ' Disease agent : Diseasc agent
-undergoes no’ cyclical - undergoes cyclical undergoes cyclical
change but multiplies change and multiplies change but no
in the body of vector _in the fbody of the arthropod multiplication, .
‘e.g. Plague bacillus in eg. Malaﬂal parasite ' e.g. Filaria
Rat fleas . : in. Anopheline parasite in
' Mosquito . Culex Mosquito

11.6. DEFINITIONS OF VECTOR AND ALLIED TERMS

Vector : "An arthropod or other mvertebrate wluch transmits mfectlon by inoculation

into or through the skin or mucous membrane by biting or by deposit of infecfive matenals
on the-skin or on food or other objects".

Extrincic Incubatlon Period : Period of time necessary for the development of the disease ‘
" agent in the arthropod host: :

! Definitive host : The host in which the sexual cycle of the agent ocours.
Intermediate host ;: Host in which the asexual cycle of the agent occurs.

'Infestation . The lodgement development and reproducuon of arthropods on the surface
of the body or in the clotting.
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11.7. MOSQUITO .

The 4 important groups of mosquitoes in India related to disease transmission are the

o Anopheles, Culex, Aedes and Mansonia:

\ The body of the mg.sljﬁito consists of 3 parts -

Head : arpair of compound eyes.
a long needle like..proboso'is
- a pair of antennae - ta distit_lgui's_h male & female
'Thorax :a pair of wings dorsally ' -
3 paits of legs ventrally

Abdomen long and Narrow and has 10 segments

LIFE CYCLE

4 stages are present in the life history.

Egg,-. Larva, Pupa, Adult

| Metamorpho sis 1s complete

The Egg is.Jaid on' the surface of water,
1[]0 250 at a time
Egg stage lasts for 1 - 2 days

The period that elapses from the moment a blood meal is taken unnl the eggs are laid is

.called the gonotroph1e cycle. It is 48 hours in hot tropical areas.

The Larva is a free sw1mm1ng creature w1th an elongated body divisible into head, thorax
and abdomen. It feeds on algae, bacteria and vegetable matter and passes. through 4
stages of growth called "instars" with moult:mg between each stage. -

The larval stage ooeup1es 5 -7 days.

The I’upa is comma shaped in appearance with a large roundecl eephalothorax and a

narrow abdomen. The small resplratory tubes prcqeet from the upper surface of thorax.

The pupa represents the restmg stage. ‘It does not feed but stays qu1et at the water surface.
When disturbed it swims’ raptdly down into the water '

The pupal stage lasts for 1 - 2 days.

The Adult when the development is complete the pupal skin spﬂts along the back and ’
adult mosquito or imago emerges. It rests for a thle on the pupal skm and then flies
away. '

" The life cycle from egg  to adult is 7 - 10 days The adult mosquito lives for.about 2

woeks.
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11.8. DIFFERENTIATION BETWEEN ANOPHELINI AND

at an angle to surface - B
‘Wings spotted

Palpi Tong in both sexes =

CULICINI
 Tribe/Genus Anophelini/ Culicini/ R
: : Anopheles Culex, Aedes, Mansonia
Egg Laid singly Laid in cluster/rafts
Each raft 100-250 eggs
Boat shaped with | . Oval shaped
lateral floats :
no lateral floats
- Larvae Rest parallel to Wat_er Suspended with head
surface downwards at an angle
to water surface
No siphon tube Siphon tube present
Palmate hairs present on No palmate hairs
abdominal segments '
Pﬁpae' : Siphon tube is broad Siphon tube is long
" and short : and narrow. '
\.Adults When at rest, inclined When at rest body

exhibits a hunch back
Wings unspotted

Palpi short in female

11.9. HABITS OF MOSQUITOES

- Feeding Habits : - Males never b]te Females are haematophagous - need blood meal

once i 2 - 3 days for development of eggs.
Time of biting ;" Generally bite in the evening or in the carly part of night.”

Breeding habits : Anophelmes prefer clean water; culicines prefer dirty polluted water,
Aedes prefer art1ﬁc1a1 collections of water.

Dlspersal Range of fhght 11 Kms

11.10. MOSQUITO CONTROL MEASURES

Methods of Mosquito Control
ANTI LARVAL MEASURES

a) Environmental control




b) Chemlcal control
c) Blologlcal control

.ANT_I-ADULT MEASURES |
) Residual sprays |
' b) Space spi'ays
e) Genetic control _
PROTECTIONS AGAINST MOSQUITO BITES
a) Mosquito Net
- b) Screening o
¢) Repellents | -
'ANTI LARVAL MEASURES

| Envnronmental Control

'To reduce the number™of mosquitoes is to eliminate their breedmg places ie, Source
Reduction. The sahmty of water is changed as to render the water unsuitable for
breeding. : : : '

' Engmeermg methods such as ﬁllmg, levellmg and dramage of breeding places intermittent
“Irrigation are used.

In case of Mansonia, aquatlc plants are removed by herbncldes
‘Chemlcal Control - '
Commonly used larvici‘des‘are' ) B
| aj __ Minefal oils '
b) Paris green .
-9 Syntheuc insecticides .
A:Imeral oils + Oils most wndely used are dlesel oil, fuel oil, kerosene ‘and mosqmto

larvicidal oil. Oil kills. by cuttmg off the air supply to the larvae and pupae as it spreads o
as a thin film. Apphcatmn rate is 40 - 90 htre per hectare. '

Paris green is copper acetoarsemte emerald green micro crystalline powder msoluble
in water. It is a stomach poison and to be effective it must be ingested by the larvae. It
is applied as 2% dust which is prepared by m1xmg 2 kg. of Paris green and 98 kg. of

d11uent as soap stone powder

Dusting is accomphshed by hand or Rotary blowers.

' Recommended dose is 1 kgfhectare of water surface

Synthetic Insecticides Tentlnon Chloropynfos and abate are organophosphcrus compounds ,
wh1ch hydrolyse in. water TheSe are larwcldes : _
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Toxicant 7 ~ Dosage (g/ha)

Abate S s6-112
Malathion - 224-67
Tenthion | | 22 - 112
Chloropyrifos 7 R 11 - 16

Biological Control

Small fish like Gambusia affinis and- Lebister reticulatus feed on larvae. It is cffective
when used in conjunction with other methods. ' '

ANTI-ADULT MEASURES

Residual Sprays : Residual insecticides as DDT, 1-2 g/Sq. mt. applied 1-3 times a year
to walls is the choice. In areas of DDT resistance, malathion and Propoxur ((‘=MS 33) .
and lindane are used. The disadvantage is rosistance to these insecticides.

Space Sprays : The insecticidal such formulation is sprayed in the form of mist or f'pg
to kill insects. ' '

Pyrethrum extract : An extract of the flowers is used which is a Nerve Poison (Pyrethrin),
. Dosage used is 102/1000 cft. of space. It reduces the number of mosquitoes but it has
only a temporary action. - s

Residual insecticides : Ulira low volume space spraying is donc with malathion, fenitrothion -
for ULV flogging.

Genetic Control
1} Sterile male technique
ii) Cytoplasmic iiuiomp'atibi[i_ty
iil) Chromosomal translocations

T > Research Phase

iv}) Sex distortion

V)" Gene teplacement _
Protection Against Mosquito Bites

Mosquite Net : Material should be white, top as well as sides should be of netting, the
size of the openings should not exceed 0.0475 inch in diameter. The number of holes in -
one square inch is 150. ’ :

Screening :  Screoning of buildings with copper or bronze gauze hav.ing 16 meshes to
the inch is recommended. The aperture should not be.larger than 0.0475 inch.

Repellants : D1ethy! toluamide (deot), indalone, dimethyl pthalate, dimethyl carbate, ethyl
hexanediol are used for apphcanon on the skin.
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“11.11. HOUSE FLIES (MUSCA DOMESTICA)

Houseflics are the commonest and most familiar of .all insects which live close tc man.
They arc Musca domest:ca M vicina, M nrebulo and M. sorbens.

_They are regarded as a sign of insanitation and thelr number an index of that insanitation.
General Characters

M. domestica is mouse - grey in colour. Body is divided into head, thorax and abdomen.
Head has a pair of antennac, a pair of large compound eyes and a retractile proboscis.
The thorax is -marked with 2-4 dark longitudinal stripes. The thorax bears a pair of
wings and 3 pairs of legs. The legs and body are covered with hairs called tenent hairs.
Abdomen is scgmented and shows light and dark markings.

Life History
The housefly undergoes a complete metamorphosis with 4 stages.

| - Egg : The femalc lays 120-150 eggs at one sitting. M. domestica and M. vicina breed
profusely in human excreta. The eggs hatch in 8-24 hours. The eggs are pearly white in
colour and 1 mm. long.

Larva : (Maggots) measvre 1-2 mm. in length. They are'white, segmented, footless
‘with a narrow anterior end and a broad posterior end. They moult twice and the full
grown larva measurc 12 mm. in length. The 1arval period lasts for 2-7 days

Pupae . are dark brown, barrel shaped and measure quarter of an inch. The pupal stage
lasts 3-6 days. . .

Adult © The life cyclc from cgg to adult is 5-6 days Their life span is 13 days in
summor and 25 days in winler.

Habits

Breeding habits : Feed on fresh horse manure, human excreta, garbage, decaying fruits:
and vegetables. ' ' o

Feéding habits 1t _can'not eal solid food; it devours solid foods, makes a solution and
sucks. : ' ' :

 Vomit drop : The fly vomits frequently which is a culture of disease agents.
D'ispersal . They disperse frequently up to 4 miles.

TRANSMISSION OF DISEASES . Flies transmit discases by : (a) Mechanical Transmission,
(b) Vomit drop, and (c¢) Defacction

11.12. FLY CONTROL MEASURES

Environmental control

Overall improvement of environmental sanitation by a) storing garbage, kitchen wastes
~ in bins with tight lids, b) Efficient collection, removal and disposal of refuse by incineration,
composting, c¢) Provision of sanitary latrines, d) Sanitary disposal of animal excreta.
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Insecticidal control

a) Residual sprays @ Methoxychlor (5%), Lindane (5%) ChIordane (2. 5%) Others are :
dl&?}ﬂﬂﬂ (2%), dimethoate (2 5%) fenthlon 2. 5%), malathlon 1{5%) etc. '

" - b) Baits 1 1-2% d1azmon malathlon dlchlorofos ronnel dlmethoate.l qunid.'baits with
0.1 - 0.2% of an.insecticide with -10% sugar give good results.

c) Cords and Ribbons : Cords and strlps impregnated with diazinon, fenthlon or dimethoate
are effective.

d) Space sprays : Pyrethrin, DDT, HCH are used._

e) Larvicides : 0.5% diaiinon, 2% dichlorovos, 2% dimethoate, 1% ronnel are applied
as 28-56 lts/100 sq.mts.

. Fly papers : By mixing 2 lbs. of resin and one pint castor 011 heatlng and applying to _
papers. which when hung cause reduction of ﬂles : i

~ Protection against flies : ~Screens with 14 m,eshes to the inch well keep out house flies.

Health education : A "fly consciousness" should be created among the people.

11.13. SAND FLIES (PHLEBOTOMUS) -

Sandflies are small insects, light brown, measuung 1.5-2.5 mm. in length The unportant
ones are Phtebatomus argenapes P. papatasi, P, sergenti and Serb entomyin punjabensis.

GENERAL CHARACTERS Body is divided-into head, thorax and abdomen. THead
has long, slender hairy antennae long maxillary palps. and , roboscis. '

The thorax has a pair of wings and 3 pairs of legs The wings. are lanceolate and densely
hatry The 2nd longitudinal vein on the wings brariches twice, the first branching takes .
place in the middle. ,Abdomen has 10 segments and is covered with hair. In male there
are claspers. ‘ : : '

~ Sandflies hop about end do not fly. -

© LIFE HISTORY : Metamorphosis is complete with 4 .stages_ I egg, larva, pupa ahd
adult. ' ' R o SR

Egg : large, torpedo shape'd and hatch within 7 days

Larva :' are halry maggots with head, throax and abdomen Larva becomes -p.upa in2-
weeks. Pupal stage lasts for 1 week. : C T '

- Adult ; The average life is 2 weeks.

HABITS : Sandflies are noeturna[ pests Bite_ is irritating and painful. Feniales require
blood meal every. 3 days ' - . :




UNIT - 12 : EPIDEMIOLOGY

- Contents
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O 12.1. OBJECTIVES

© After’ going through this un1t you will be able to

. explam the pnnmples of epldemmlogy and mvesugatlon of mfeetmus epidemiology,

. describe dynamics, of discase transmlssmn and thelr spread;,
. explam water pollutmn w1th mfectlous agents and
.. suggest remedlal measures of 1nfect10us agents,

12.2. INTRODUCTION

' Epldemlology 1s the basw science of preventive. and soeml medicine. - Tt hdS three main
ajms ;. - . :

a, To descrlbe the dlstnbutlon and size of dlsease problems in human populatlons '
b. To 1dent1fy aetlologmal factors in- the ‘pathogenesis of dlsease and

c. To provide the data essential to. the planmng, 1m]plementahon and evaluatlon of
- services for the prevention, control and treatment and to the settmg up of priorities
among the serv1ees -
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These aims of epidemiology lead to effective action :
a. to éliminate or reduce the health prqbl_em or its consequences and

b. to prevent its occurrence in future,

12.3. INFECTIOUS DISE_ASE EPIDEMIOLOGY

Infection : The entry and development' or multiplication of an infections agent in the

body of man or animals - causing disease.

Contamination : The presence of an infectious agent on a body'surfac'e, cloth, surgical
instruments or other inanimate substances like water, milk and food. .

Pollution : The presence of offensive, but not necessarily infectious matter in the environment.

Infestation : The lodgement, development and repro'dﬁction of a;rt_hropods on the surface
- of the body of human or animals, ) '

Host : A person or animal that affords subsistence or lodgement to an infectious agent -

under natural conditions. Obligate host means the only host for a particular infectious
agent (e.g., Man is obligate host for Typheid bacilli), ’

Definitive host (Primary host) : Host in which the parasite attains maturity or passes
its sexual stage. . " \

Intermediate (Secondary host) : Host in which the parasite is in a asexual stage of
development.., ‘ -

Transport host : It is a carrier in which the organism remains alive but does not undergo
multiplication. : : ‘

Infectious disease - A clinically manifest discase of man or animals resulting from an
infection, :

- -Contagious disease : A diseas¢ that is transmitted through contact (e.g., Scabies).

Communicable disease ; An illness due to a specific infectious agent capable of being

directly or indireetly transmitted from man to man, animal to man or from the environment
(through air, dust, water, food etc.) to man or animals.

Epidemic : It refers to the constant presence of a disease or inféc_tious agent within a
given geographic area or population groap, without importation from outside.

Sporadic : It means that the infectious disease occurs irregularly, haphazardly from time
to time and generally infrequently. o

Endemic : An epidemic affecting a large proportion of the population and occurring
over a wide geographic area, such section of a nation, entire nation, a continent or world.

Zoonosis : An infections dissase transmissible under natural conditions from vertebrate

animals to man (e.g., rabies, plague).

Nos'(f)n_:omial infection (Hospital acquired) : An infection originating in a person whils in
a hospital or other health care facility. ' : :
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Opportunisiic infection : This is an infection by an organism t.hat‘tak_es the oppurtunity
provided by a defect in host so that it infects the host and cause disease (oppurtunistic
infections are very common in AIDS). o ' oo

_ Iatro'génic '(i)hysi'cian-ihduced) disease : Any intoward or adverse consequence of a

preventive, diagnostic or therapeutic procedure, that causes impairment, handicap disability

~ or death resulting from a physician’s professional activity.

74 DYNAMICS OF DISEASE TRANSMISSION _

~ Communicable diseases are transmitted from the reservoir/source of infection to a susceptible

host. The-"source of infection" is defined as the personm, animal object or substance from

which an infectious agent passes or is disseminated to the host. A "reservoir" is defined
as "any person, animal, plant, soil or substance in which an infectious agent lives and

il

- multiplies and where it reproduces itself in-such a manner that it can be transmitted to a

~susceptible host.”
.The reservoir may be of three types .':
a. Hufnain reservoir X |
b, Animal_-reservoir
c, Non'liviug things as r.ese'r\?oir'
a. _Human Reservoir |
’A]l infected humans afe potential SOuice.s__of. infection to- cthers. The diseaée producing

agent is leaving the body through stools, vomiting, coughing, sneezing or ‘other means
and are potentially capable of infecting -other persons. ' ‘ o

Usually after reovery from infectious disease, there will not be any disease producing
organisms in human body. ~But i some diseases; the disease agent is not completely
eliminated leading to.a carrier state. A carrier is defined as "any -infected person or
animal that harbours a specific infectious agent in the. absence of discernible clinical
disease and serves as a potential source of infection for others” B '

-b. "Animal Reservqir

Animals which suffer from an infection or act as a carrier may be a 'poténtial source of

that infection to human, The diseases which are transmissible from vertebrates to man
are called Zoonosis (e.g., rabies, yellow fever and Leptospirosis). -

¢. Reservoir in.N_m'l-li'vi;ig Things -

Soil inanimate matter can act as a reservoir of infection. For example soil may harbour
agents that cause tetanus, anthrax and gas gangrenc. - ' '

12.5. ROUTES OF TRANSMISSION

Communicable diseases may be transmitted from the reservoir or source of infestion to a

susceptible person in a variety of ways, depending upon the infectious agent,,pbrtal'_of
entry and the local ccological conditions. A S -
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A, Direct Transmission

1. Direct contact

ii. Droplet infection
iii. Contact with soil
iv. Bite of an animal _

v. Transplacental
B. Indirect Transmission

1. Vehicle-borne
ii. Vector-borne
a) Mechanical
b) Biological
iii. Air-borne
a) Droplet nuclei
b) Dust
iv. Fomite-borne

v. Unclean hands and fingers
~A,  Direct Transmission

i) Direct contact : During physical contact like by touching, kissing or sexual
intercourse. These include sexually transmitted diseascs.

AIDS, Conjunctivitis, Gonorrhoea, Syphilis.

it} Droplet infection ; During sneezing, coughing, spitting or talking by an infected
person, the organism is sprayed as droplets and fall on the nose, eye or. mouth |
of other persons and infect them. e.g., Respiratory discases, Diphtheria, Whooping
cough, Pncumoma Influenza etc.

m) Contact w1th soil : Tetanus spores are plenty in the soil. When the wound of
a person comes in contact with this soil (as in road accidents) the tetanus spores
present in the soil enter into the body through the wound, produce exotoxin -
causing dlsease Tetanus. :

iv) Bite of an animal : The bite of a dog infected with rabies virus is responsible
for the transmission of this virus to the human.

~ v) Transplacental infection : Some diseases are transmitted from the mother to -
the foetus while it is growmg in her uterus (e.g., Toxoplasma, AIDS, Syphilis
&te.). ‘ .-

B. Indirect Transmission

i) Vehicle-borne : Infectious agents are transmitted through the agency of water,
food (raw- vegetables, fruits, milk, meat etc) blood, serum, plasma or other
biological products such as tissues and organs. Discases transmitted by water
and food causes acute diarrhoeas, typhoid fever, cholera, polio, hepatitis A and
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intestinal parasites. Those transrmtted by blood and blood products incluede hepatltls
B, malaria, syphilis and AIDS.

11) Vector-borne : Generally a voctor is defined as an arthropod or any other
living agent that transports an infectious agent to a susceptible individual. The
transmission mav be mechanical or ‘biological (wherein the infectious agent passes
‘through a developmental cycle or multiplication in the vectot). e.g., Malaria,
Kala Azar, Typhus fcxer Dcngue etc.

iti)Air-borne : (a) Droplet nuclei are a type of particles (1-10 microns range)
that represent dried residue of droplets from sneezing, ¢ coughing or they may
form as aerosols during manipulations of clinical samples in the laboratory. They
remain air-borne for longer time and can be inhaled by other persons and produce
diseascs in them, e.g., Respiratory ilincss, Influenza, common cold, tuberculosis,
pneumonia etc. (b) Some of the larger droplets formed during sneezing or
coughing, containing the infectious agents settle as dusts. Later during sweeping
the floor they become once agam air-borne and infect others (e.g., Staphylococcl
fungal spores).

- jvy Fomite-borne : Fomites are articles or substances capable of transmitting an
infectious agent. They include soiled clothes, handkerchiefs, clips, pencils, books,
drinking glasses, door biandles, syringes elc. €.g., Respiratory discases aud d1arrhoeal
diseases - caused by the presence of organisms, cyst, ova ete.

~ v) Unclean hands and fingers : Infectious agents from skin, nose, bowel ctc. are
transmitted through unclean hands of infected persons to othors while serving
food, water etc. €.g., carriers and in phase of convalescence.

12.6. WATER - BORNE DISEASES

Water may be d1v1dcd according to their source as, a) surface and, b) deep water.
Since the surface water (rain, shallow wells, rivers, lakes, sea water) are frequc atly exposed
to contamination from dust, scwage, they may confain largc numbers of bacteria, many
of which are intestinal in orlgm Deep waters (decp we]}s and springs) generally do.not
have bacteria.

Water is one of the chief vehicles of gastro-intestinal disease :

Bacierial diséases - Typhoid, dysentery, cholera, Acute gastroenteritis
Viral discaées_ - Hepatitis A, Diarrhoeal viruses, Polio virus, Rota virus
. oo, _ i _ _
Parasitic diseases - - Amoebiasis, Giardiasis, Tapeworm, Ascariasis etc.
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; Fig. 12.1. Trﬁnsmissipn of pathogenic micro-
organisms from person to person by various means.

If.

Fig./12.2.'_ Spread of microorganisms causing many respiratory diseases from one
person to another in aerosols generated by sneezing, coughing or even in conversation.
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12.7. MODE OF CONTAMINATION 'AND ﬁUR]FICATION OF
- WATER '

Contammatmn of water suppiy may occur at source, during ;storage or during distributioﬁ..
The commonést.éauses are o |
.' ..1) Pollution of shallow wells and surface v«jﬁajler‘
2) Seeﬁage of .surface water into gravity c_;o'lnlduits

)| Cross connection betwe'en a purified and a poll‘uted supply

4) Suction of contaminated soil water mto fractured or 1mpsrfcctly joined water -

mains when only an intermittent supply is prov1ded
General Mcasures to Prevent Cont_amm_atmn of Water -

1) Protection of gathering gfoﬁnds. _ _
1) Health of persons working sho_uld-‘b__'e checked regularly.

3) Generally river water is béing stored and later supplied for drinking. This type
of water has to be treated by storage, chemlcal prf:mpltanon sand ﬁlt:ratlon and -
chlorination. -

4) Better sewage dlsposal methods (e.s. actlvated sludge proress)
3acteriological Analysis of Water

‘he presence of human intestinal bacteria in water is a indirect indication of Contamin_atioh
f that water. For this purpose, presence of the following bacteria is looked in water
amples : : - '

Escherichia coli - = . Indicates _faecal'co]i contamination
- Faecal streptococci . - Presence indicates recent contamination'
" Clostridium perfringens - Spores denote past contamination

4)-  Look for pathogenic organisms like Typhoid bacilli, Dysentery and Cholcrzi bacilli
Two methods are generally used to e§timate the nuin_ber of coliform bacilli in water :

. Liquid dilution method : Here a fixed Volume of water is diluted and plated. on Mac
Conkey agar. - The number of bacterial colonies grown are counted and multiplied with
the dilution factor to get the number of bacteria in the -original sample.

Membrane filtration : Measured quantities of water are f'ﬂtereci through a membrane
filter. The filter retains the bacteria. Then the filter is placed on Mac Conkey agar a.nd
-the number of colonijes growmg is calculated
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12.8. ACUTE DIARRHOEAL DISEASES AND REMEDIAL
MEASURES

The infectious agents cause acute d1arrhoeal d1seases which are many ! (Gastro ententls -
Vomltmg and loose motions). :

a) Viruses - Rota virus, Echo virus, Coxsack1e virus, Adeno virus,
Parvovirus.

b) Bacteria - Escherichia coli, Shigellae, Campylobacter, Salmonella.

cj Prbtozoans - - Giardia, Entamoeba

Man is the principal reservoir of these infectious diseases. The organisms are present
in the faeces of the diseased person, They are transmitted through a) mainly water

b) contaminated food and c) flies. They enter through the mouth and produce acute
diarrhoea. :

Control of Diorrhoeal diseases can be through :
Treating Diarthoeal cases,
Increasing host resistance to infection,
Reducing the transmission of pathogenic agents,
L Treating Diarrhoeal patients : |
a) Oral rehjrdration_thcraphy . Plenty of water, salt -énd glucose.
b) Chemotherepy : Administration of appropriate I"‘drugs.
2. Increasing host résistanﬁe to infection :

a) Good nutrition to mothers

b) Good nutrition to child

¢} Immunization with appropriate vaccines.

. 3. Reducing the transmission of pathogenic agencies

a) Water supply and excreta disposal : Clea.n ‘boiled or filtered water and good
~ sanitation are the essential components of prevention of water borne discases.

b) Household hygiene : Simple hygienic measures like washing the hands after
bowel clearance, keeping the nails cut and using toilcts help in the preventmn
of occurrence of water borne diseases.

¢} Food hygiene : Prefer clean vegetables, fruits etc. are essential.

d) Fly control : Flies breeding'in association with human or animal faeces should
be controlled.
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12 9. PRINCIPLES OF EPIDEMIOLOGY AND INVESTIGA—
TION OF OUTBREAKS

Epidemiology is a subject covering a w1de fleld without.any natural boundaries. If has
‘been defined in-different terms by various workers. For practical purposes it deals with
the nature, distribution, causation, mode of transfer, prevention and control of disease.”

Ep1dem1010gy is the counterpoint of clinical medicine, taking the population group as the
‘unit of study rather than the individual patient. - The clinician observes differences between
the patient and healthy persons of similar age and sex. The epidemiologist compares the
ioccurrence of disease in the population group in question with that in other groups differing
in various respects - race, climate, diet, occupation and general enviremment. The
clinician deals with absolute numbers, the epidemiologist with rates - prevalence, incidence,
‘morbidity, mortality and so on expressed as ratio of cases to the population.

Investigation of outbreaks : An outbreak tends to be localized to a small area or confined

to a particular group of persons such as school children, dinners at a restaurant or on a
trainer participants at a conference coming from a distance. An epidemic, on the other
ha:nd spreads over & wide area, such as a region, the whols country or as a pandemic
over several countnes :

.- Definition of terms : Prevalence denotes the proportion of persons in a defined population
which at any given time are or have been affected with a particular disease. Prevalence
represents the accumulated incidence of new cases during previous years from which
have been subtracted deaths from all causes.

Incidence on the other hand, is a measure of the frequency with which a particular disease
s [Teq ¥ P .

oceurs during a stated period of time, usually a year. Incidence is a longitudinal section
that takés account onIy of new cases during a period of time.

The mcubatmn period is the time between the oceurrence of mfnctmn and the appearance
of manifest symptoms or signs of the discase.

Mortality rate refers to the proportion of deaths in the population within a given time,
usually a year, fatality rate to the proportion of patients that die of particular disease. A
mortality rate obtained by calculating the proportion of deaths in a given time to the

whole population s known as the crude mortality rate. . For more exact purposes, a

mortality rate adjusted for age and sex is often used and is called ﬁtandardlzed mortality
‘rate. :

~The morbidity rate corresponds to the mortality rate, indicafing the proportion of cases
of a particular disease or group of diseases in the population during a given time. Both
rates are expressed as a rule as numbers per 1 lakh of the population.

‘The term attack rate is often used, particularly in outbreaks of food poisoning, to denote:

the proportmn of those exposed to a given risk who become ill.

The term “"Cohort" is used to denote a population characterised by birth w1thm a given
period of time and followed up for a certain number of years or throughout life. As an
example, one may choose the death-rate from tuberculosis in England and Wale's_ during
the past 100 years. ' '
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Chec; Your Progresg -1&2
1. - Define the term incuﬁation peribd
2. What is the difference between crude and standardised mortality rates? |
Note : a)l Write the answers in the_: space provided bélow _
| b) Compare your answers with tﬁose given at tﬁe end .of this unit. ' ' |
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- 12.10. TYPHOID BACILLI

Water - borne infection : The part played by water in the spread of typhoid fever was
first established by the painstaking observations of William Budd (1856, 1873).

Among the most frequent causes of contamination of water are cross-connection of a’
main with a polluted water supply, seepage of surface water or sewage into a gravity
conduif, surface contamination of shallow wells and inadequate filtration or chlotination.

- : " The pollution which gives rise to an epidemic is often temporary or.intermittent. Water-
borne outbreaks are generally characterised by a typically explosive onset. Water-borne -
outbreaks of paratyphoid B infection are uncommon, but a few small ones are on record.

Food-borne infection : Not only typhoid, but also paratyphoid A and B infection, may

be spread in this way if there is opportunity for the organisms to multiply in the food.

Paratyphoid B bacilli have gained access to milk from polluted rivers or streams on several®
- pccasions, '

House wives may contract typhoid fever by handling contaminated fish before it is cooked.
Typhoid bacilli may be disseminated on salad vegetables which have been manured with
sewage. Canned food may be contaminated if the cans are cooled in polluted water.

Shell-fish, particularly Oysters are another important source of infection of typhoid fever.
They are oftén bred or fattened in the sewage polluted waters of tidal estuaries, and they
are usually consumed uncooked, Numerous epidemics are on record which can be traced
to this source. - :
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Milk follows close on water as an important source of explosive epidemics. The organisms™.
may gain access fo the milk from the hand of an infected person or from contaminatcl
milking utensils. Enteric bacilli multiply in milk at ordinary atmospheric temperatures so
that even a tr1v1a1 contammatmn may cause an explosive outbreak '

Other dairy products or substltutes such as cream, artlﬁc1a1 cream, syntheuc cream, custard
. and ice-cream are frequent vehmles for the enteric group of organisms, particularly pwratyphmd
bacilh.

' Numerous other ‘foods, including meat products, have been responsible for outbreaks of .
enteric fever in which there was ewdence that contammauon had taken place from a
human source during preparation of the food. :

Hygienic measures : The most nnportant are those designed to snsure that excreta are
safely disposed of, that a safe water supply is provided and that food is handled hygienically.
Exposure to infection in endemic region could be halved by the construcuon of privies
a.nd the provision of uncontaminated water -

1’5."11. CHOLERA

Numerous outbreaks are on record in which the water supply has become infected and
has led to the development of Cholera. Outbreaks originating in this way are generally
explosive, the ascending limb of the incidence curve raises very steeply, the epidemic )
soon reaches its maximum and with the cleansing of the water, it begins to fall. Raw -
water, ice, utensils, sweet soft drinks, sliced fruits, food contaminated after cooking or |
pasteurization and fruits & vegetables refreshed with sewage po]luted water evaten raw.
are the most important vehicles of -infection. '

Moreover, outbreaks of Cholera have occurred in a number of countries in Wh.luh illness
followed the consumptlon of raw or partly cooked sea-food. : ‘

Prophylaxis : It can be controlled by good sanitation and personal hygiene. Special

attention must be paid to the purity of water and ice for-human consumption and of all -

food, especially those to be eaten raw, to the disposal of excreta and garbage, to the

disinfection of soiled clothing, to proper drainage, to the control of flies to notification

and isolation of cases, to the examination of contacts and pilgrims to surveillance after
an epidemic is over and to health education. '

12.12. CAMPYLOBACTER 'ENTERiTIS

Animals probably constitute the main reservoir of this bacteria.. The organism has been
isolated from the intestinal comtents or faeces of normal sheep, pigs, horses, dogs, cats,
- simian primates, wild birds and other animals. Many animal isolates are indistinguishable .
by current typing methods from humar strains but whether they are all potenually pathogcmc

for man is still, uncertam
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12.13. BACTERIOLOGY OF WATER

Bacteriological Examination of Water : Drinking water supplies can be contaminated
with sewage or other excreted matter and may cause outbreaks of intestinal infections
such as typhoid fever. In safeguarding public water supplies, health authorities and water
engineers rely on information obtained from the results of frequent bacteriological tests.
The demonstration of pathogenic bacteria, e.g., the typhoid bacillus would obviously constitute
the most direct proof of a dangerous impurity, but these pathogens, if present, are usually
§o scanty that the technical difficulty of their isolation makes the test impracticable for
ordinary purposes. Instead we rely on tests that will reveal the presence of commensal
. bacteria of intestinal origin such as those of the coliform group, Streptococcus faecalis
and Clostridium welchii. These do not themselves constitute a hazard, but they indicate
that faecal matter has entered the supply and that the water is therefore liable to contamination
with more dangerous organisms. The coliform bacilli are the most reliable indicators of
faecal poltution. Although the presence of Streptococei is strong evidence of faecal pollution,
their absence does not exclude such impurity. The sporing anaerobes on the other hand,
“being highly resistant in the absence of the other intestinal organisms would indicate
pollution of some remote period rather than one of the recent occurrences.

. Since the coliform group of bacterta may be derived from the intestines of various animals
- and birds, they are likely to occur in small numbers even in water supplies far removed
from the possibility of human contamination. Water grossly polluted with human excreta
- matter, ¢.g., sewage, contains them in larger numbers. The test for their presence is an
. mdex of the degree of pollution and must thercfore be carried out on a quantitative basis.’
. The coliform group of lactose-fermenting gram-negative bacilli includes a number of different
organisms. Those reférred to as "typical" or "faccal" (e.g., Z. col) are essentially commensals
. of the intestine and are derived almost exclusively from this source. Others known as-
: "atypical" (e.g., Klebsiella aerogenes) may grow also in the soil znd on vegetation and
© by derivation from these sources may often be present in water that are not subject to-
excretal pollution. The typical faecal bacilli die in water during the course of several
days or weeks after leaving the animal intestine. Thus, their presence in water is an
- indication of recent faccal contamination, whereas the presence of the hardier atypical
coliforms is not necessarily so. In carrying out the test for coliform bacili in water it is
therefore advisable to determine whether the strains present are typical or atypmal

The test is carried out in duphcate at 37°C and 20-22°C. The bactena that grow at 37°C
are those most likely to be associated with organic material of lumen of animal origin,
whereas those growing at the lower temperature are mainly saprophytes that normally
. inhabit the water or are derived from soil and vegetation.

The routine tests generally used in bactenologlcal examination.of water are :

1} The qu_antltatlve test for all cohform bacilli known as the "presumptive collform‘
cmmt

2) A dl.ffﬁl‘entlal test for typlcal oohform bacilli (E. coli known as the "dlfferentlal
coliform test").

' 3).  An enumeration of viable bacteria known as the plate count. Th1s is done in duphcate
cultivating at 37°C and 22°C.
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Presumptive Coli form Count (Multiple Tube Technique) : An estiniation of the number
‘of coliform bacilli in a water supply is usually made by adding varying quantities of .
‘water to bile salt lactose peptone water or in a chemically defined medium in which the
‘bile salt has been substituted by glutamic acid; known as improved formate lactose glutamate
“medium contained in bottles with Durham tubes to show the formation of gas; acid and

.gas formation (a positive result) indicates the growth of coliform bacilli. In this way it
is possible to state the smallest quantity of water ‘containing a' Coli form bacillus and
thus to express the degree of contamination with this group. of organisms,

‘This method reguires examination by culture of several samples of different quantities of
|water so that an average result can be stated. It has been shown that if one 30 ml., five
10 ml. and five 1 ml volumes or five 10 ml., five 1 ml and five 0.1 'ml. volumes are
tested; the probable number or Coli form bacilli in 100 ml. can bs computed according
'to the varions combinations of positive and negative results, tables compiled by McCrady
‘being wsed for the purpose. -

Differential Coliform Test': To ascertain whether the coliform bacilli detected in the
_presumptive test are E. coli the Eijkman test is usually employed. This depends on the
‘ability of E. coli to produce gas when growing in bile-salt lactose peptone water at 44°C,
and the inability of atypical coliform bacilli to do this. After the usual presumptive test,
 subcultures are made from all the bottles showing acid and gas into fresh tubes of single
'strength MacConkey's medium. It is advisable to heat the tubes to 37°C in a water bath’
 before inoculating them. They are incubated at 44°C and examined after 24 h. Those -

| . vielding gas may be regarded as containing E. coli and a computation of the number in

' 100 ml. of water can be made as before.. This is the "confirmed E. coli count".

'The plate count (Colony count) : 'With a sterile graduated pipette, place 1 ml. water in .
a sterile petri dish and add 10 ml. of yeast extract agar, melted and cooled to 50°C; mix
thoroughly and allow it to solidify. The agar should be as transparent as possible. If the

" water is suspected of being coniaminated, plate out a small guantity e.g., ¢.1 ml., and in
dealing with specimens which may be highly polluted it is advisable to make a series of
plate cultures with further decreasing quantities of water. e '

Prepare duplicate plates from cach volume or dilution and incubate one at 37°C for one

day and the other at 20-22°C for three days. Those organisms that grow rapidly at 37°C

ar¢ mainly parasitic and are derived from excremental contamination, while those growing

best at 20-22°C are the natural saprophytes of water and soil. After incubation, the colonies
that have developed in the medium are counted using a hand lens. Each colony may be

taken to. represent one viable bacterium in the original specimen. o

Interpretation of Results : It must be realized that it is not possible to lay down rigid
bacteriological standards to which all drinking water supplies should confirm. The,
‘bacteriological flora of water varies widely according to the nature of the supply ie.,
whether it is derived from a well, rivet, lake or reservoir and to the climatic conditions.
_prevailing in the gathering grounds. ' : '

. For water taken in the distribution._system_-', the fo]lowing standards are recommended :
'1) 95 per cent should not contain any coliform organisms or E. celi-in 100 ml.

2)  No sample sho;lld contain mote than 10 coliform organi'sn;s per 100 ml.

148 -




3)- No samplie should contain 1 or 2 E. coli in conjunction with a total collifonﬁ couh;
of 3 or more per 100 ml. R o

4)  Coliform organisms should not be. detectable in. 100 mi, of any two consecutive _
samples. |

Examination for Streptecocci : The type of Strepfococcus indicative of faecal pollution
is Streptococcus faecalis. The organism grows in the medium used for the test for coliform
bacilli. and by itself ferments the lactose but without gas production. Its presence in
water can therefore be determined by further examination of the contents of the bottles
showing acid or acid and gas formation in _thé presumptive coliform test, :

Sub-cultores from all positive bottles in the presumptive coliform test are made into tubes
containing 5 ml. of sterile sodium azide mediym. The presence of Streptococcus faecalis
is indicated by the production of acid in the medium within 48 h at-an incubation temperature
- of 45°C. Their presence in any tube which becomes acid should be confirmed by plating
out a heavy inoculum on MacConkey's agar, Streptococcus faecalis produces characteristic
+.. minute red colonies. The demonstration of Streptococcus faecalis is of valie in confirming
1 the faecal origin of Celiform bacilli in cases where there may. be difficuity in interpreting
% the results of the coliform test. o

Examination for Clestridium welchii = 50 ml. of water are added to 100 ml. of sterile
milk in a stoppered bottle of suitable size. The bottle is heated at 80°C for 15 min., to
* destroy non-sporing organisms. Sterile liquid paraffin is run on to the surface of the
. medium to maintain anaercbiosis.

", The tubes should be incubated for at least 3 days at 37°C, although the "stormy clot”
reaction which is indicative of the presence of C. welchii ms v develop within 24 to 72 h.
- If varying quantities of matter are examined as in the presumptive coliform test, an estimate
' of the probable number of C, welehii in 100 ml. of water can be made. '

. Although in récelitly contaminated water, C. welchii occurs in much smaller numbers
than E. ¢oli, it is able to survive for much longer periods than the hon-sporing bacteria

" of faecal origin. The chicf value of the test therefore is in detecting pollution of some
earlier date or to confirm the faecal origin of a typical Coli form bacilli in the absence
of E. coli,

12.14. SUMMARY |

Epidemiology is the science that evaluaies the determinants, occurrence, distribution, and
control of health and disease in a defined population.

The epidemiology of an infectious disease involves the determination of what agent caused
- a specific disease, the source and/or reservoir of the disease agent, how the disease was
' transmitted, what host and environmental factors could have caused the disease to develop
* within a defined population, and how to best control or climinate the disease.

Epidemiological data can’be obtained from such factors as morbidity, prevalence and

mortality rates. . i

Surveillance is necessary for recognizing a specific infectious disease within a given population.
. This consists of gathering data on the occurrence of the disease, collating and analyzing
. the data, summarizing the findings, and applying the informa_tion to control measures.
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One of the purposes of tho clinical microbiology 1aborat01y is to 1solate and. 1dent1fy the-
.agent respon51ble for,an mfecuous disease outbreak.

' A" common-source epidemic is characterized by a sharp rise to a poak and then a rapld
but not as pronounced, decline in the number of individuals infected. A propagated cpidemic
is characterized by a relatively slow and prolonged rise and then a gradual doclme in the -
aumber of individuals infected. ‘

Hord immunity is the resistance of a populatlon to infection and spread of an 111fcctlous
- agent because of the 1mm11mt} of a large percentage of the 111d1v1duals within the population.

~ The 1nfeot1ous disease cyole or chain mvolvos the characteristics of the infectious agent,
the source and / or reservoir of the agent, the transmission of the agent, the susceptibility:
“of the host the exit mechanism of the agent from the body of the host, and its dlssemmatlon '
{0 a new reservmr or host

The public hoalth sysl,cm consists of 1nd1v1duals and orgamzauons that functlon in the .
control of infectious diseases and ep1dem10s : '

Epidomiolog_ical control measures can be directed towards reducing or eliminating infection
‘sources, breaking the connection between sources and susceptible individuals, or isolating
the susceptible individuals and raising the gencral tevel of herd immunity by immunization.

Nosocomial infections -are infections that develop within a hospital and arc produced by
an infectious organism acquired. during @ patients’s stay. These infections come from
either endogenous or gxogenous sources. '

 Hospitals must -designate an individual to be responsﬂ)lo for 1dent1fy1ng and centrolling -
nosocomial infections. This person is known as a nurse epidemiologist, hosp1ta1 epldemlologlst

*infection control nurse, or infection control practmoner

- 12.15. CHECK' YOUR PROGRESS : MODEL ANSWERS

1. The time bctween the occurrence of infection and the appoaranco of the s1gns of
the disease is called incubation period.

__2, The crude mortality rate is the proportlon of deaths in a given time to the whole
-populatlon and the mortahty rate. adjusted for age and sex is called standardlsed
mortahty rate. :

' 12.16. MODEL EXAMINATION QUESTIONS

1. - Answer the followmg que%tlon in about 30 lmes each

1. Write bnoﬂy about Routes and spread of mfectlous agents.
2. Ansv;ver th'e_following questions in aboot. 10 lioes each.
1. What are the principles of 'epidemi'ology') -
2. Briefly write about dynamlcs of disease transmission. )
3. What are the acute diarrohoeal dlsease agents? . Wﬂte brleﬂy about ther.

4, Write briefly about cholera transmission and control..
Prof. 8. Subramanian
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UNIT - 13 : OCCUPATIONAL HAZARDS
Conténts ' - ' R

13.1. Objectives - | 2

13.2. Introduction ' '

13.3. Occupational Hazards and Diseases
1331, Chemical Agents
13.3.2, Physical Agents
13.3.3. Bioclogical Agents
13.3.4. Psycho-Social Factors

13.4. Industrial Environment _
13.4.1.  Air Quality and Standards = ' ®
13.4.2.  Water Quality Standards

13.5. Toxicity and Toxic Substances

13.6._ Case Studies
13.6.1.° Cement Industry
13.6.2. Chemical Industry

13.7. Summary ' _

- 13.8. Check Your Progress : Model Answers
13.9. Model Examinétioq Questions

13.1. OBJECTIVES

By the end of fhis unlit,' you will be able to :
] list out the potential hazards of industri.es,
[ identify the components of industrial énviroﬁment,
. describe the aif quality and standards,
e - ovaluate the health risks and devise pro'tection measures, and

1
® initiate case study.

13.2. INTRODUCTION

Not withstanding the grim topicality of the subject of this chapter, it must be said in its
- favour that "Development, Euvironment and Peace” are issues with a perennial significance,
They have a curious interrelationship among themselves, which surfaces only in times of
crisis. This crisis is the product of modern era which is characterised by industrial development
as a means of human welfare. One of the most important sordid effects of the industrialization
has been the diversification of man's ¢ccupation. This has understandably led to changes
in the environment and has also posed problems of occupational hazards. Though occupational
hazards are arresting man's attention in the post industrial revolution era, its history starts
much earlier. In fact, diseases related to workmen have been documented since antiquity.
One of the earliest accounts on the subject is a book written by the Italian Physician
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“"Bemardino Ramazzini" (1633; 1714). After the industrial revolution, a large number of
observations were recorded by a number of industrial workers and physicians’ on the
‘subject. This subject has developed to such an extent that it forms an integral part of all

developmental project proposals. In this unit we will attempt to understand the fundamental

principles related to occupational hazards and relate them to air quality and public health -

concerns. We will also study aspects related to industrial safety standards.

13.3. OCCUPATIONAL HAZARDS AND DISEASES

Occupational hazards are often encountered in indusiry, agriculture, mining and other .

working aniroriments. The hazardous effects generally manifest in the form of diseases
that are commonly called ocoupational diseases. Occupational diseases are usually defined

as diseases arising out of or in the course of employment. - In the strictest sense, this.

term igcludes only those diseases which are specific to the occupation i.e., those in which
the etiological agent occurs only in the occupational exposure. In contrast, industrial

hygiene is concerned with all types of diseases and impairments to health which are caused

or effected by the working environment or the conditions of work. From this view point,
the relation of occupational exposures to diseases, such as the common respiratory infections
or circulatory diseases is of equal importance. co ' '

The agents responsible for specific occ'upatic;nal hazards are generaily classified into 3

categories, namely, chemical, physical and biological agents, In addition to these, a special

fourth category is recognised. This is the psycho-social factors. . Very often these factors

do not act individually but exert combined stress on the individual. Occupational hazards
also result from the joint action of both environmental and human factors.

13.3.1. Chemical Agents | —_— : 5

Chemical agents responsible for occupational hazards and diseases vary depending upon

the nature, the size and the production profile of industry. Chemical agents in all the-

forms namely, solid, liquid and gas may bring about undesirable effects (e.s., chemical-

dust, industrial effluent, NH, to gas). A basic principle of occupational health with respect

to chemical agent is that, despite the potential health hazards inevitably associated with

 toxic substances, there exists for each a definable and measurable level of human exposure

at some point above O, below which' there is no significant threat to human health. This
may not be applicable to substances that are considered to be potential carcinogens or

- mutagens. Such an acceptable level of exposure expressed in appropriate terms of magnitude

end duration is variously called "Threshold limit value" (TLV), "the maximum allowable

" concentration”" (MAC), "the permissible dose" (PD) etc.

In numerous industries, workers must handle potentially toxic chemicals. Many industrial
processes involve chemical reactions in which toxic or hazardous gubstances to man

are liberated. The major hazards arise from dusts, fumes, mists, vapours, gases and

solvents.

Dusts : Dusts are solid particles generated 'by handling, crushing, grinding and disintegrating.

organic and inorganic material such as rocks, ore, metal, coal, wood and grains. The
exposure of man to dust can lead to a wide variety of respiratory discases, including
pulmonary fibrosis, obstructive lung discase, allergy and lung cancer. Toxic dusts may
produce systemic poisoning afier inhalation or act as.skin irritants to produce dermatosis,
allergic reactions and cancer. Lo ' '
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Silica : Free silica (Si0,) in the form of quartz, tridymite or cristobalite can cause silicosis.
Quartz dust is produced by drilling, crushing, grinding or handling quartz sand. Occupational
exposure occurs in mines and quarries. Entry into the body is by inhalation. Symptoms-
that develop later include cough and shortness of breath {(dyspnoea). Silicosis is often
combined with tuberculosis. o '

Asbestos :  Asbestos is a mixture of magnesium and iron silicates in fibrous form. It
appears as dust in the form of fine fibres in the air. Occupation exposure occurs in.
asbestos mines, textile industry in the manufacture of fibre proof materials. Asbestos

-enters the body by inhalation. The dust deposited in the lungs cause fibrosis, pleural

plaques, mesothelioma and lung cancer.

Lead : Lead appears as dust or fumes in the air of the work-place. Occupational exposlure
occurs in mines commonly in lead smelters, shipyards, car factories, glass and ceramic
factories and printing and paint shops. '

Solvents : Solvents include aliphatic and aromatic hydrocarbons alcohols, aldehyd'es;
ketones, chiorinated hydrocarbons and carbon disulphide. The vapours of organic solvents

- may be toxic. Occupational exposure occurs in different processes such as degreasing of

metal in the machine industry, extraction of fats or oils in the chemical.or food industry,
in dry cleaning, painting, plastic industry and in viscose-rayon industry. Solvent vapours
enter the body mainly by inhaiation. Most solvent vapours have anaesthetic effect in the
central nervous system.

Carbon monoxide : Occupational exposure occurs in mines after explosions, in the iron
and steel industry, where carbon monoxide is used to reduce the irorg;_.‘oxide to iron and in
gas plants. Carbon monoxide enters in body by inhalation. Syniptoms of poisoning
include headache, dizziness and uncensciousness. ‘

Sulphur Dioxide : Occupational exposure may occur in certain Imines' for sulphur or
sulphur containing ore, in smelters where sulphur containing ore is roasted, paper and

-pulp industry, factories manufacturing sulphuric acid and in chemical plants where sulphur

dioxides is used for organic synthesis. Sulphur dioxide acts on the upper respiratory
tract causing cough, shortness of breath and spasm of larynx.

Skin Irritants : Occupational dermatosis may be caused by organic substances such as
formaldehyde, and solvents or inorganic material such as acids and alkalis, chromium
and nickel compounds. Skin irritants may cause dermatosis or eczema mainly on the
skin areas of hand and forearm. Exposure to fine arsenical powder may cause development
of warts on the skin, .

13.3.2. Physical Agents

The hazardous physical agents and conditions considered here are the following : vibration;

“unsatisfactory lighting conditions, ultraviolet radiation and heat and cold.

Vibration : Vibration, especially in the frequency range of 10-500 HZ may be encountered
in work with pneumatic tools such as drills, hammers and chisels, mines, quarries, foundries

or machine industry or with other machines such as those used in the shoe industry and - -

motor saws in forestry. Exposure to vibration may also produce injuries of the joints of
hands, elbows and shoulders. -
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Unsatisfactory lightilfg conditions : The assessment of lighting conditions at work includes
ot only the light intensity and distribution but other characteristics such<as shadows,
glare, contrasts and colour. The desirable quantity of light depends on the fineness of
detail and accuracy required in performance of task. Dim light associated with high
visual demarid may lead to eye strain and fatigue. Natural day light appears to be best
for visual comfort. ' : '

Ultraviolet radiation : Qccupational 'exposu're to ultraviolet radiation occurs mainly in
_arc welding. Such radiation may affect eyes, causing intense conjunctivitis and keratitis
. (welder's flash). ' : T ' -

;' Exposure to heat and.cold : Exposure to heat is common in work-places in many
- branches of industry. Acute disorders may result either from excessive demands on, or
- fatlure or, the temperature, control mechanism or from a combination' of the two, Heat
- may adversely affect alertness, reaction time and psychomotor kco-ordiﬁation. [mportant
hazards associated with cold work are chilblains, erythrocyanosis, immersion “foot and
frost bite as a result of cutaneous vasoconstriction. o S

Check-Y_our Pro-gkess -1
1. = Name the toxic chemical hazardous subs.tances liberated from industries.
‘Note ;- a) Write the answer in the space: provided below.

b) Compare your answer with the -one'given at the end of this unit.

...,..................................u.........................................r...i............................................... .........
...............................................t........,.......ﬂ.......e..................................................... ...............
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'133.3. Biological Agents

These may be a part of the total biological environment or may be associated with certain
occupations. Biological agents in the work environment include viruses, rickettsiae, bacteria .
and parasites of various types. In addition, food intake is an important factor 'in work
‘performance in different occupations. ' : '

Diseases transmitted from animal to man in agricultural work are of common occurrence:
in view of the fact that agriculture is the major economic activity in India. In such
work, infectious and parasitic diseases may result from' exposure o contaminated water
* or insects. s e s L

Occupational infectious diseases may also occur in industry and mining. The common

infectious and parasitic occupational diseases’ include anthrax (wool sorting and handling
of infected hides), brucellosis (contact with infected animals), tetanus (from infected -wounds),
anchylostomiasis (hook-worm disease) arid- schistosomiasis. Fungi from organic dusts, |
such as bagasse and cocoa, may cause 'myotic respiratory diseases or skin infections. As
an example, the case of schistosomiasis as an occupational disease may be mentioned. -

154._




In endemic areas in Brazil, workers in plantations are exposed at work to infected water
and soil. It was found that the proportion of stool-positive cases was 59% among exposed
worker, as compared with only 10% among other workers in the same area who did not
come into contact at work with infected water or soil.

‘Check Your Progress - 2 & 3

2. What are the biological agents in work environrﬁent?

3. What are the common parasitic occupational diseases in industry and mining?
Note : a) Write the answers in the space provided below.

b) Compare your answers with those given at the end of this unit.

..............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................

13.3.4. Psycho-Social Factors

A high degree of mechanization may increase psychosomatic disorders, reduce job satisfaction
and contribute to a higher rate of absenteeism. . Shift work creates a psychosocial working
environment that may adversely influence the health of the worker. Such stresses affect
the nervous system, increasing the frequency of peptic ulcer and of nervous symptom
such as fatigue, nervousness, irritation and insomnia.

13.4. INDUSTRIAL ENVIRONMENT

Rapid growth of industrial sector, the world over has necessitated the division of our
environment into 2 broad catcgories namely industrial environment and nen-industrial
environment. Structurally both the categories have same components namely air, water,
land and living beings. Industrial environment differs from the other category in terms
of its functional attributes. While the major part of its function is man managed, its
impact on natural resources is very often beyond human control. Irrepairable damage
and degradation of land, water and soil in and around industrial regions bear testimony
to man's negligence to manage the industrial environment, However, in the last few
decades there has been considerable change in man's attitude towards this. It is recognised
that environmental criteria and standards are to be evolved for a better future. In the
following sections environmental health criteria and standards are discussed in the context,
of. industrial environment.

The scientific criteria for establishing environmental health standards are the quantitative
relationships between the Intensny, frequency and duration of exposure to various environmental
influences, on the one hand, and the risk or magnitude of an undesirable effect on man
" or his environment, on the other hand. Environmental health standards are emerging as a
major obligatory function in industries owing to the increasing negative effects of pollutants
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‘on,.our natural résources as shown in (Fig: 13.1). = Environmental health standards are
"acceptable" or "permissible” limits of conceniration established to protect a defined populatlcn

from the undesirable effects of a spcc1ﬂed exposure to one or several environmental hazards
e.g., in the work environmet. - :

Table 13. 1 Air Pollntants and their cffect on envu‘onment

Type of Industry o _Mam. Pollutant - Effect on enviropment

1. Fc‘rtilizcr', Gil and their Afnmohia; suspended particu- 'Dcposmon on leaves and

refineries _ lates,- sulphur, dioxide (SO,) . hence reduced- photo-
' ' - synthe51s
2. Thermal po\_#er house _' | Su's_pcndcd pa‘r‘ticu'lates, Deposmon on leaves and
T - sulphur dioxide (50,) - - hence reduced photo-
' ' - synthesis :
3, Cement. : ' Suspendcd. particulates ' Déposition on leaves and
N T R : " hence reduced photo—
_ synthesis o
4. Blu_c, Sulphuric acid,  Sulphur dioxide (S_Oz) Acid rains, leaf burn,
Sodium Bisulfide - : : - Chiorophyll destruction- -
5. Nitric acid - . Nitrogen oxides (NO,) " Pigment lesions on -

leaves, Collapse of corn '
- leaves, ac1c1 rams

6. Caustic soda - - ..~ Ch_lorinc (CLy: - - Plgmcnt lesions on-

*leaves, Collapse of corn
leaves, acid rains. - '

7. Boilers of different Sulphur dioxide (SO,), ' ﬁcpos'ition on leaves and

industties Nitrogen -oxides (NO,) and “hence _rédﬁcé_d- photo-
' ' * - suspended particulates synthesis,~acid rains.
8. Petrochemicals - - -'Hydr'o.carbon o E Injury to végetation

_13 4. 1 All’ Quality and Standards

CAir quahty undergoes continuous and varlcd changes in any mdustrlal environment. Common

industrial air pollutants and their effect on ‘environment are presented in ‘Table 1. Therc _
are at least two different approaches to air pollut1on control, namely "air quality management"

and the "bcst practlcal means”.  The former approach relates control requiremetits to the
desired air quahty It is a morg, logical approach and mvolvcs combined action by those
concerned, e.g., with town planning, industrial developmcnt and transport pohcles ‘The
latter approach is based on the principle that pollution should be reduced to the greatest
extent possible with the methods available in practice. "Alert levels' are a spcc1al type
of air quality standards. These standards call for. restrictions in the operations of certain -
industries when pollutants released by them exeeed- certain prescrlbc_d levels.




13.4.2. Water Quality Standards

It is impossible to draw up water qLiaIity standards that wo_uld cover all water uses and

.~ all types of water bodies. In the context of industrial environment, whether water quality

standards and classifications exist or not, the control process invariably involves the sefting
up of effluent standards. Such standards depend on the number of pollution sources and
on the capacity of a given water body to receive the wastes discharged. '

13.5. TOXICITY AND TOXIC SUBSTANCES

A distinction must be made between toxicity and hazard. Toxicologists generally consider

toxicity as the ability of a chemical to produce an unwanted effect when the chemical

has reached a sufficient concentration at 4 certain site in the body; hazard is regarded as
the probability that such an effect will occur. Many factors intervene in both situations
and these include route of entry, dosage, physiological state, environmental variables,

and many others. Risk/benufit Jjudgements for toxicity and hazard apply universally to
chemicals, and only experience coupled with increased scientific research can supply the

solid base on which such judgements need to be made,

A large number of toxic substances have been identified over the years and their effects
on the environment and human health have been studied. " A few of the toxic substances
and their effects have been outlined in section 13.1. Table 13.2 lists some of the toxic
substances and:their safe concentration levels. '

Table - 13.2. Toxic substances .alid their safe concentration level

Substance _ ' Concgn’tré“gion Zone

o ‘(mg/m?)
Hydrogen Chloride (hydrochlgrie acid 57
Phosgene ’ _ ' 04 -.0.5
Hydrogen sulﬁcie ' ) . 10 - i5
Sulfur dioxide R T
Sulfuric acid and Sulfuric anthydride | - ' i 1
Ozone o ' B 0.1 -0.2
Ammonia A _ o ' 20 - 35
Arsine N : : 02 -03
Dthanol - S ~ 1000 - 2000
Methyt acrylate‘_j . '1 S 20-35
Nitrobenzene ' S - 3.5
.Dinit.robcnzene ' ' : 1.
Dinitrotoluéng ' : - 1-15
Trinitrotoluene . ' I -15

Parathion : 0.05 - 0.1




1.

- Todine
Beryllium and compounds (as Be) 0.001 - 0.002
Molybdenum, Soluble compounds, dust {as Mo) 4 -5
Vanadium (as V,0,) |
dust 0.5
fume : 0.1
Ferrovanadium 1
Zinc oxides (fumes) 5
Zirconium and compounds (as Zr) | ' 5
Chlorinated derivatives of diphenyl i
Chlorinated derivatives of diphenyloxide ' 0.5

13.6. CASE STUDIES -

Inclusion of case studies in academic curricula has been recognised as an useful exercise,

especially in inter-disciplinary courses such as environmental studies. The case study .

approach enables the student to collect necessary data in person and also provide exposure
to the various aspects of environmental study related to industries. During this exercise
the student gets first hand information en the principles, processes, pollution sources and
pollition abatement measures undertaken by the industry. In order to provide an insight
into this exercise two industries namely, cement industry and chemical industry have been
taken and discussed below.

13.6.1. Cement Industry
The methodology includes :

a) Identification of the products,

b) Identification of the raw materials,

c) Learning the process,

d) Identification of sources of pollution,

¢) Listing out the effects of pollutants, and

f) Study of control measures.

Product : Cement is the general term given to .the powdered materials which initially
have plastic flow when mixed with water or other kiquids, but has the property of setiing
to a hard solid structure in several hours with varying degree of strength and bonding
- properties. The cement currently used by engineers is called Portland Cement.

Raw materials : The essential raw materials for the manufacture of cement are limestone
‘and clay, which supply all the four principal ingredients namely, Ca0, ALO,, SiO, and
Fe 0,. While Ca0O and Fe O, are obtained from limestone, Si0, and ALQ, are obtained
from clay. ' :




Process : There are 2 methods for manufacturing Portland cement. They are the wet

process and dry process. In the wet process, the limestone is crushed to obtain particles

of required size and washed with water to obtain a slurry containing 60% water. Similarly

a clay slurry is prepared and the two slutries are mixed and pulverised to obtain what is

called the.raw slurry containing about 40% water. The slurry is treated in a rotary kiln

to produce klinker. The klinker is subjected to a series of treatments to obtain greenish-

black or grey coloured mass called cement klinker. It is in the form of balls, The balis

are passed through rotary cooler and crushed in grinding machines. The resultmg product -
is the cement.

In the dry process, the raw materials are separately crushed and ground. They are mixed
in proper proporticns and pulverised. The mixture is made uniform by means of compressed
‘air mixing. The resulting product is called the raw meal. The raw meal is treated, the
way raw slurry is treated to obtain cement.' :

Source of Pollution : The sources of pollution in a cement indust\ry'are : a) cooling -
thermal pollution. b) Raw material washing - waste waters with high pH, alkalinity, total
dissolved solids and suspended solids c¢) process units - cement dust.

Effect of pollutants : Some of the environmental effects of pollutants from cement
industry are : a) respiratory diseases in man b) diseases of skin and eyes c) clogging of
stomata] pores of leaves and consequent interference in the exchange of gases d) decrease
in chlorophyll content in leaves e) nen-production of fruits in some plants e.g., lemon -
f) aesthetic defects in buildings.

Control measures : The following control measures are generally used : a) dust
control - use of wet scrubbers to collect kiln dust b) water spraying on. roads to
enable dust settling c) use of solid settling ponds where dust is mixed into a slurry
d) use of electrostatic precipitators for colleotmg cement particles ¢) good house
keeping practices.

13.6.2. Chemical Industry

It is extremely difficult to distinguish and draw a line between material industries and
chemical industries owing to the fact that all material industries use and sometimes produce
chemicals as well. In general, however, the chemical industry encompasses smaller plants
which produce basic chemicals and raw materials to be used by other manufacturers.
Chemical wastes are produced by plants that manufacture acids, bases, detergents, powder
and explosives, insecticides and fungicides, fertilizers, plastics, resins, synthetics and other
similar substances. '

Product identification : This depends on the specific industry chosen for the study.
Raw materials : The raw materials vary from one chemical industry to the other.
Process : The process varies depending upon the product.

Sources of pollution : The sources of pollutlon vary from one chemical mdustry to the
other depending on the raw material used and process followed

Wastes from chemlcal mdustry : Chemical wastes include acids, bases, toxic materials,
matter high in BOD, colour, solids, ete.
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‘Effects ef pollutants : Effects of wastes from chemxcal 1ndustr1es have been outlmed in
sections -13. 3 to 13.5. :

Control measures : Control measures vary from ene chemﬂcal industry to the: other

|’A_IR EMISSION| .

{Air Pollution Control |

| ~ Fugitive air
Emissions
S - et
Solid and | - . : water - Waste water
hazardous | < — = —=——w===>" | Treatment
I o a - pollution ' -
I Neutralization J B
'|Sludge ]
: Fugitiire- Air )
- Emissions |
> Landfill | 5
Fugitive Air
- Emissions
' Leaching to _ T e Rive;‘ or 1ake __T
‘Ground . ' T l :
Drinking water intakes - - - . ' Drinking water well intakes -

i
)

13. 7 SUMMARY

Occupatlonal hazards are the necessary ev1ls of industrialisation and clevelopment Occupatlonal
hazards and diseases are caused by chemical, physmal ‘biological ‘and psycho-social factors.
' In the context of occupational hazards it is useful to differentiate betwesn general environment:
and industrial environment. Such a distinction would help develop environmental health
. criteria and standards with reference to industrial effects on environment. Case study . |
approach is being used as a tool to make a smdent understand and apprec:ate the env1romnental .
problems. and their control. ' -

Fig. 13.1. Pollutant-ﬂows and ‘exposure pathways for a generaiized industrial plant L




13.8. CHECK YOUR PROGRESS MODEL ANSWERS

L.

The ehemrea] agents 11berated from mdustrles wh1eh are hazardous to man are dust

-silica, .asbestos, [ead solvents, carbon monoxide, sulphur dioxide etc

The bmlogical agents in work environment are viruses, rickettsiae, bacterla,-parasites
of various types etc.

The common - parasitic occupatlonal diseases in lndustry and mining are - anthrox
brueellosm aneylostomlasm and Schlstosomrasrs

13.9. MODEL EXAMINATION QUESTIONS

L

IL.

- Answer the following questions in about 30 lines each.

1.

What are occupational hazards and diseases¢ Identlfy and classify the agents
responsible for hazards and diseases. Give su1table examples?

With su1tab!e examples outline the role of chemlcal and blologlcal agents in
occupatlonal ‘hazards and diseases.

What do you understand by the term industrial env1ronment‘? With su1table
examples compare the structure and function of industrial environment with
that of general environment.

What are quality standards‘? DISCUSS the 1mportance of air quahty and water
qualrty standards. '

\

Prepare an approach presentatlon for a case study taking the example of cement
mdustry ' '

Answer the following cjuestions' in about 10 lines each.

1.

©oa W

What are toxic substances? List thelr effects on human hea.l\th

How is cement manufactured?

Write a note on the role of phycho somal factors in industrial envrronment
Drfferentrate between occupational hazards and occupational drseases

List the envrronmental contro] measures followed in a chemical industry of
your choice.

Prof. V. 8. Govindan
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UNIT - 14 : EARTHQUAKES AND LANDSLIDES
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14.3.2. Earthquake Predictions
1433, Control of Earthquakes
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14.8. Summary
+ 14.9.- Check Your Progress : Model Answers
' 14.10.Model Examination Questions

- 14.1. OBJECTIVES

After going through this unit, you will be able to :

] define earthquakes and expiain the‘po.ssible causes for earthquakes,

_ ] define the landslides and environmental problems, _
. descr.ibe different aspects of .ﬁrediction and 'contrﬁl of earthquakes, and
. eiplain the role of voluntary organisations in the affected areas.

14.2. INTRODUCTION

' The natural calamities viz., volcanic activity, earthquakes, landslides and floods are generally
occur on the earth and will cause damage to the life and property. To minimise the

natural disasters, the disaster management studies are intensified in recent years to save
the human life.

Among the above said natural disasters the earthquakes and landslides are the most fearful
and cause great havoc to human civilisations. Earthquakes and landslides are described
in thlS unit. |
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14.3. 'EARTHQUAKE-S

An earthc,uake is the vibration of the earth pmduced by the release of Lnerg}, This
energy radiales in all directions from its source. The earthiquakes can also oceur by

alomic explosion or by volcanic eruption. The large reservoirs with its hydro-staric pressure
of water may also cause earthquakes which- is referred fo as induced seis I'I]IC activity.

The earthquake generates the waves in the ground. The study of these waves -1 called
seismology. The instrusnent which record the earthquake is called seismograph.: The
record of different waves is referred to as seismogram and it will provide information

relating to the behaviour of seismic waves. There are four types of seismic waves viz,,,

longitudinal ‘waves, shear waves, rayleigh waves and love waves.

. The longitudinal waves consists of alternating pulses of compression and refraction, acting.

along the direction in which the waves travel. Liongitudinal waves behave like sound
waves. - These are also known as P - waves,

The shear waves create oscillations at right angles to the direction of wave travel. They
are similar to light waves. The shear waves are also known as S - waves. '

The rayleigh waves are the particles set into motion in circles along vertical plane. Love

waves make particles oscillate along the lines in horizontal plane at right angles to the

direction of wave travel. These two types, of waves tegether known as surface waves or
L - waves. ' L

In order to understand the strength and severity of the carthq’uakes,)it.is necessary io

measure its intensity. The intensity is measured by the efféct of an earthquake on the
seismograph or by the damage produced to the life and property. This was introduced by

" the Rossi and Forel, Italian seismologists and is referred to as Rossi and Forei scale. 1t

consists of ten divisions. The higher the number in' the intensity scale, the greater will
be the effect of the earthquake. Another ltalian seismologist put forwarded 12 divisions
scale and it is known as Mercali scale or Richter suﬂe in Whl(‘.‘h the damage is 10 times
higher -between the successive points. R :

The earthquakes are c]assiﬁr:d on the basis of depth of the focus. Focus of the earthquake
means the exact place of disturbance beneath the earth's surface and the vertical projection
of focus point onto the surface of the earth is called epicentre. The deep focus earthquakes
are those where focus is more than 300 km and the intermediate focus cdltnquakes are
those whosg focus is in between 70 and 300 kms. '

" The dl‘;trlhutlon of earthquakes on the globe is resmcth to few relatively narrow zones.
. The greatést energy is rcleased along a path near the outer ildge of the Pacific Ccean

known as "Circum Pacific Beit". Another major seismic activity runs through mountain
ranges that flank the Mediterranean Sea and contipues through Zagros mountains of Iran

to Hu"na!ayas of India.  The third seismic belt extends for thousands of kilometers through
the world's ocean. This zone coincides with the oceanic ridze system known as Mid

Oceanic Ridges (MOR).
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Check Yom‘-"Pr.ogre‘.v._s -1 & 2

1. Whatis an E'anhqﬁake?

2, Name any two recen-t seve;;e Earthquakes occurred m India.
- Note : a)  Write fhe énlswei's- in th.e space provided below.

" b) Compare your answers with those given at the end of this unit.

.-............-..............-.....-.._.-.................................................................................... ......................

.............................................................................................................................................
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14.3.1. Earthquake Causes

In the early days, ancient people believed that the earth appears to be immobile and
earthquakes occur whenever evil deeds exceeds on the earth. Later on Aristotle was the
first man to propose the process oriented theory for the cause of earthquakes. ‘He believed
that the earthquakes resulted due to tumbling sound in the earth which were caused by
hot air masses trying to escape from the hollowed outer parts of the earth's interior,

Recently the modern ideas came into existence by delicate, improved high sensitive seismic
instruments. As a result new ideas developed to explain the occurrence of earthquakes in
different parts of the globe: Generally the earthquakes occur as a result of Faulting and
alse due to volcanic activity. B '

The great San Francisco earthquake of 1906 was the first to explain scientifically by H.F.-
Reid who has formulated the "Elastic Rebound Theory". The springing back of the rock
was termed as elastic rebound; the rocks behave elasticaily similar to a stretched rubber
band. However the reported earthquakes in different parts of the globe were explained
differently by geoscientists and seismologists.” The reported 'recen’t. earthquakes- namely
Uttarkashi earthquake on 20th Oclober, 1991 in Garhwal Himalaya of Uttar Pradesh and
- Latur earthquake of 1993 of Maharastra have killed several people-and damaged crores
worth of property. The causes for these earthquakes were explained by geoscientists and
seismologists as a result of faulting and can’ be ascribed to various tectonic events.

Recently the Government of India has proposed to construct the Tehri dam in Garhwal
Himalaya of Uttar Pradesh which has created high debate and controversy among the
geoscientists and seismologists in India and abroad. The basic reason is that the Himalayas
are tectonically active mountain Belt and formed as a result of continent - continent collision
of Indian and Eurasian plates around 65 million years. - As a result. many lineaments are
-teported to exhibit earthquake activity very frequently. The unplanned human activities
accelerated earthquakes during recent years.- This may be possibly due to the unplanned
construction of dams and reservoirs, mining and artificial blasting together with nuclear
tests etc. The relationship between artificial reservoirs and earthquakes was first discovered
in Greece in 1931. . The Marathon Dam in Greece first impounded water in 1929 and
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then in 1931 when the reservoir reached its hrghest level. The earthquake activity was
always associated w1th1n these perrode as a result of raprd rise in the water level of
Marathon Dam.

14 3 2 Earthquake Predrctlons '

l“he earthquake predlctlcn is the recent branch of science and many efforts are gomg on
to forecast the earthquakes so that the human lives can be saved by these catastrophic
events. The earthquake’ predwtron studies have revealed two new theories fo explain the
physical behaviour of rocks and materials associated with earthquake producing phencmena _
They are 1. Dilatancy Diffusion Theory “and 2. ‘Dilatancy Unstabllrty Theory. The tiny
fractures will develop due to stress as a result of the volume expansion in the rock mass
which is known as 'dilatancy’. The basic ingredient in both the théories is the occurrence
of dilatancy as a result of rock strain in the earth's crust. The Tocks that undergo the

dilatancy will exhibit precursory events which are the s1gnals for major earthquake events. .

These observations are 1mp0rtant in the earthquake predrctron studies. These are classrﬁed
1nt0 four types. : :

1 Changes -in seismicity

2 _Physico—chemical ‘changes
3. Landform changes
4

Ammal behavrour

1. Changes in Seismicity : The change i in the velcclty of P and S waves are generally -
" noticed in. certaln types of earthquakes. However, it may not be essential in all the
earthquakes
2. Physreo—chemical Changes : " The following are some of the phys1c0 chemrcal changes

generally observed as precursory events, :

a. Change in electrical resistivity observed as a precursory event and is generally
depends upon the amount of water it possessess

b. A steep decrease in water level in the wells is usually observed.

¢. Emission of radon gas in the deep wells or even in fault zones is noticed.

3. Chauges in Landforms Most comrnenly anomalous terrain changes observed-as .
a precursory event. For the first time the U.S. Geological Survey has noticed the

provocative and perplexing uplift in an earthquake along San Andreas Fault Zone
in California. : :

4, Animal Behaviour : Some of the anlmals are very sensitive to the earthquakes
‘ and are used as a precursory phenomena. This art of science is developed by the
Chinese scientists. The close obsetvation of these animals show erratic movements

that might srgnal an impending - earthquake The followmg ammals show erratlc"

behaviour.
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* The'cattle, sheep, mules and horses do not enter; Corals and rats move their homes

and flee.
* Hibernating snakes leave their burrows early; frightened pigeons continbusly fly

and do not return to the nests. o :
* - Rabbits raise their ears and jumps aimlessly. ‘
*

~ Fishes are frightened and jump above the water surface.
(Source : Seismological Office, Tiensin, China 1973)

14.3.3. Control of Eérthqﬂuakes

The control of earthquakes is the most important aspect. The following are some of the
contro]l measures for the earthquakes : '

¥ Dewatering by extensive pumping operations along the fault zones; it will reduce

the frictional resistance of the rocks along the fault plane.

Nuclear detonaticns al'o'ng the proved hazardous faults result in microfracturing which
will absorb the build up stress, ultimately a single long distance displacement can
be controlled. The legal ramifications -of such actions is immense and so it is

impossible for practical implementation.
Check Your Prégfeés -3&4
3. Write about the precursory events related to earthquake?
4. What are the 'controlling measures of éarthquakes? Y
Note : a) Write the answers in t'}.xe épace provided below.

b) Compare your answers with those given at the of this unit.

.............................................................................................................................................
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..........................................................................................................................................

.............................................................................................................................................

14.4. LANDSLIDES

Generally the landslides occur in almost all the terrains and in different climates. The - |
_ landslides geﬁerally result whenever the shear resistance threshold exceeds in the earth

material. The term landslide is used wherein the carth material is dislodged by falling,

sliding and flowing. Even the rapid subaqueous gravity movements are also included in

the category of landslide events. ‘It is estimated that damages around § 1 billitm OCCHT .
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every yeat in US.A.. The occurrence of the landslides are possibly due to the increasing
trend of urbanisation which forced the man from flat lying areas to flood plains lying
adjacent to hill slopes. The hill slopes can help the man to avoid severe flood calamities
which frequently occur in low lying areas. But the hill slope areas are hazardous due to
unstable earth materials. Therefore it is essential to’ recognise the landslide prone topography
and is important in landuse/landcover planning decisions for sustainable ‘development.

14.4.1. Causes of Landslides

Generally the landslides occur when there is a loss of support under or in_froht of the
" shear surface or when there is a change in physico-chemical constitution of earth material.

Some of the causes of landslides are given below :

TInternal properties of the carth's materials : Ii includes the degrée of consolidation,
and cementation, thickness and arrangement of different rock types; strike and dip of
beds; and along major discontinuities; joints and other ‘fracture bedding surfaces. '
Geomeorphic setting and environmeit : It includes the degree of relief and steepness -
of slopes; shape of land surfaces, vegetation and moisture conditions. ' '
Independent external factors or friggefi_ﬁ'g mechanisms 1t provides immediate stress
that initiated movement of the earth material. - Gesierally an equilibrium exists’ between
the earth materials and the geomorphic environmental set up. If disequillibiium exists in
any one of them it results in the triggering mechanism. o T

14.4.2. Landslide Prevention'

To assess landslide problems it is essentially needed a regional reconnaissance mapping
of the area. Depending upon the preliminary surveys appropriate control and prevention
methods have to be determined. Some of the Jandslide prevention methods are mentioned
below PR - - S s . . o

1.  Avoiding landslide prone area is the safest prevention method provided stable area
is available nearby.

2. Water is the dominant ingredient for the cause of landslides. Therefore different
o techniques have to be developed in order to control Jandsiides. The most widely
known technique is the removal of loose earth material resulting in the stabilisation
of hill slopes. This will prevent iandslides and aid in the stabilisation of hill slopes.

3. Crac_ks and other openings are_to'bc filled up with grouting in order to prevent the
~ water penetration into the regolith or bed rock. S -

Check Your Progress - 5

5. Define the Landslide and mention the factors responsible for Landslides ?

................................................................................................................................................
..............................................................................................................................................
......;................,.................................................,......;.......,.{:....................................... ..........

..............................................................................................................................................
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14.4._3. C.ant_i'ol"Mea_su_re's.' for Landslides

"Lal},dslide control is esscnt'ially needed in order to minimise the damage due to landslides
in ‘the slopy region. To control the landslides of any region, one has to observe the
following two aspects : :

1. Try to decrease the developed stress within the earth material of a given area. |
2. Develop some techniquesto increase the shear resistance of the earth materials.

~ If appropriate scientific techniques are applied to above men';ionefd reméd_ial measures it -
- will control’ landslides -in any geomorphic terrain: - - : .

-14.5. ROLE OF VOLUNTEERS

The role of voluntéer organisations are imp_ortént to mention in this unit. These organisations
are generally render their help in the natural disaster prone areas viz., earthquakes, landslides,
floods and man made disasters etc. The international volunteer organisations namely
REDCROSS and UNESCO are actively participating all over the world.

-In-lndia, especiaily the recent earthquake affected areas like Uttarkashi, (U.P.) and Latur
(Maharastra) the immediate rescue operations were carried out by Indian army. They
saved thousands of lives by providing primary medical aid to the injured. - -

The above mentioned international volu_nteér"o'rgan'isat_ions together with Indian volunteer
organisations have provided free medicines, clothes and primary basic amenities. . Resettiements

were also made in the later stages. The low cost housing plans were introduced by the
scientists which will be minimised the net loss due to earthquakes in future.

Check Your ProéreSS -6
6. Name any two important international volunteer orgahisati.ons.
Note a) Write the z_m-sw.er in thq space provided below..
. b) Compare your answer with the one given, at the end of this unit.
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146. TRAINING POPULATION

The earthquakes frequently occur along ‘the fault' zones. But the fault zones and -other
regions of earthquake prone regions have to be selected by volunteer organisations. In
such places these orgarisations have to come forward to train the population about earthquakes.
awareness programmes. C ' ' o




R The followmg are some of the earthquake awareness programmes whtch are to be unplemented

1. . The people should come out of thelr houses and should lay down on the open- e

grounds avarlable nearby
2. They should not stand nearby walls and the multlstorted bulldmgs
3...- : The power lmes should be sw1tched off | 7
4 .The movmg vehlcles should lmmedlately be stopped

5. Concrete building structures are not adv1sed to construct in the earthquake prone' _
' areas. : : :

Some of above sald precautzons among the people may reduce the human l0=~s however-
~may be the mtensrty of the earthquake :

""14 7 LESSONS FOR FUTURE

o -The earthquakes and landslides are the natural dtsasters In these areas, the srufferers are

the living things. They also damage the property The hlstorlc recorcl reveals that in
India many earthquakes have occurred in different states {See Se1smologlcal Bullettin,
National . Geophyslcal Research Institute, Hyderabad or Selsmologrcal Bullettin of United
States of America). These natural dlsasters provided a bitter lesson for the fruture to the
* affected areas.. The memories of such earthquakes are Stlll with the people who were
survrved by these earthquakes :

it-has pr0v1ded the followmg lessons for the future -

- K Concrete structures are -not recommended along the fault zones.

LA Approved de31gns for the houses in the earthquake areas have to be adopted softhat S

the- future damages may be mrmmrsed

* Settlements should be shlfted to the safer areas avallable nearby

4 8. SUMMARY

Volcarmc act1v1ty, earthquakes landslldes and ﬂoods are the natural calamltles and these
. cause darnage to the life and- property. Among these natural disasters Earth quakes and -
landshdes are the most fearful and cause havoc io human c1v1ltsattons . S

“An earthquake is the v1bratton of. the earth due to the release of gnergy ‘and it radlates in
“all directions from its source. The earthquake generates different types. of waves. and -
"~ they are longttudmal waves, shear waves, raylergh waves and love waves. The study of
- these waves is called seismology. The intensity -of the earthquake is. measured -ongthe
Rossi and Forel scale which has 10numbers.. The higher the number, the. greater. the
effect ~The intensity depends upon. the acceleratton produced by the SE:lSIn'lG wiaves referred-
to as Mercali scale or Richter scale. - Generall).r the earth quakes occur doe o, faultmg
- and also due to volcanic aetivity. The earthquakes can be predreted due to the several
observations such as changes in seismicity, physico-chemical changes, Land-form ehanges
& Animal behawour The earthquakes can be controlled by extensive pumping operatlons :
along fault zones, nuclear detonaiions along the proved hazardous faults etc
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Landslides gerieraily occur in almost all terrains and in different climates. 'Thé disloding
of earth's material by failing, sliding and flowing is called landslide. It is estimated that

in each year the damage due to land slides in USA is $ 1 billion. Internal properties of -

the earths materials, geomorphic setting and environment & independent external factors -

are the main causes of landslides. Avoiding landslide-prone areas for living, removal of .
earth material resulfing in the stabilisation of hill slopes, filling up of cracks and other

-openings with grouting to prevent water penetration into the regolith or bed rock are
some of thelandslide prevention methods. To control landslides one has to”decrease the

- developed stress ‘within the earth material of a given area & develop techniques to increase -

the shear resistance of earth materials.

14.9. CHECK YOUR PROGRESS : MODEL ANSWERS

1. An earthquake is the vibration of Earth produced by the release of energy.

2. The rec.ent_severe earthquakes occurred in India are .the Uttarkashi earthquake of
Uttar Pradesh and the Latur Earthquake of Maharastra. ' '

3. The precursory events for earthquakes are : (i) Change in Seismosity .(ii) Physice-
chemical changes (iii) Landform changes and (iv) Animal behaviour.

4. The controlling measures for earthquakes are : (ij Dewatering -by extensive pumping ‘

along the fault zones, and (ii) Nuclear detonation along the proved hazardous zones.

5. Landslides can be defined as the diépiacement of the earth material by falling, sliding

and flowing, The possible causes for such action may depend upon the internal -

properties of the earth materials, the geomorphic settinr and environment and the
independent external factors. ' ' ‘

6.  The REDCROSS and UNESCO are the two international volunteer organisations.

14.10. MODEL EXAMINATION QUESTIONS

L -Answer the following questions in about 30 lines each.

L Define Earthquake and write about the causes and control of Earthuakes.

2. What are landslides. Explain their causes and write down the contro! measures.

im

II.  Answer the 'following_quéstions in about 10 lines each.

1: Define Earthquake predictions. '
2 Explain the role of volunteer organisations.

3. Write down the necessity of training programmes during éar_thquakes and landslides.’

“Dr. M. Jafaruddin
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15.1. OBJECTIVES

After going through this unit you will be able to :

. define .natural disaster, . . o S e
¥ ) describe the causes of floods and fami-nes-,
e . give some of the case studies of lemihe and ﬂoéds,
* describe some of the deval‘opment'strat'égies at the National level,
. ana.lysé ihe remedial measﬁres, and
] describe role of Voluntary Organisation/NGO's in relief and restoration works.

15.2. INTRODUCTION

" Natural disaster adversely affect the lives of large number of people and cause considerable
damage to property world-wide, especially .in the developing countries year after year.
This fact has engendered global keeness to prevent occurrence of natural disasters and
to mitjgate-their impact. Keeping this in view, the UN Genera! Assembly has declared
the decade of nineties as International decade for National Disaster Reduction and has
cailed for concerted plobal action for reducing the occurrences and minimising the adverse
effects of national disasters. The UN General Assembly has aiso disignated the second
Wednesday of October every year as the Internationa! day for Natural Dissster reduction.




- Development strategies are, therefore required to be pursued: for various disaster reduction
programmes in order to achieve the goal of sustainable development. It is well recognised
that human activities can significantly alter the natural forces which are responsible for
such disasters, A o o

The Asia and Pacific region faces 60 per cent of the natural disasters occurring in the
world. India is a major disaster-prone country in the region. Due to its geographical
situation and c¢limate conditions, India is affected by one or the other form of natural
disasters every year. Of all natural disasters, the more important are drought, floods,
cyclones and earthquakes to which the country ‘is frequently exposed and which cause
extensive damage to life and property. Areas vulnerable to these disasters extend over
84 per cent of the geographical area of the country. India was affected 144 times and
tops the list among the Asian Countries. ' o '

‘'Disaster' ‘denotes any odd event, be man made or natural, which brings about sudden and
- immense miseries to humanity ‘with great surprise and intensity on a very large scale,
- causing loss of life, destruction and damage to properties and blocking the enormous
productivity efforts of the country, either completely or partially. ' '

In the tropical and sub-tropical regions of Asia, particularly in India the Vicissitudes of
droughts and floods are common. The effect of droughts is continuous and prolonged,
while that of floods is devastating, but instantaneous and short lived. There is a greater
scope to mellow down the effect of droughts oceurred due to failure of rainfall whereas
the floods involves excessive rains which may be caused by cyclones or flash floods.
Both the calamities brings about untold misery to the community at large and the damage
done to agricultural systems is generally more serious. More often the crops fail, the
tree component is devastated and the livestock seriously damaged. | -

The disasters are mainly divided into two major groups, i.e., (a) man-made and (b) natural.
(a) Man-made Disaster

(1)  Ecological disturbances like deforestation and its.a'llied related -problems like soil
erosion, land slides etc.

(2) Nuclear explosion/accidents etc.

€} Wars/Arson/Sabatoge/Inter_nal disturbances.

(b) Natural Disaste'rs/Calamities

(i) Wind :baSed : Cyﬁl_ones, Tidal wav;zs, S'torms etc;.

(2).  Water based : Flood, drought, excessive rains ete.

(3) -Seismic : Earthquake o

(4) ECologirc'a-l' :-':Flash floods and land slides et_c.:-"

The increa_\.s.e .iri.tlll.e ﬁjequency a_nd. tile number r:)f natural diéasters is atifibuted fo_ a n_umbcf
of man-made factors. The build up of carbondioxide arid other heat trapping gases in the
atmosphere, which is known as "Greenhouse effect”, may bring ‘about truly catastrophic

consequences ranging from prolonged drought to rise in the sea level. 'The afformath of
natural disaster is all pervasive. Besides injuring and killing human beings and the livestock,
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.they affeét services essential for human survival, such as water supply and sanitation and

severage facilities. They can also change environmenta) conditions in many ways because
environment and disasters interact closely. o e

The importance of this can-be realised from the fact that about 85 per cent of the country -

- is prone to one or the other disaster. ‘The ‘drought prone area constitute 68 per cent of
" the total sown area. The flood prone area is estimated to be 40 million hectares, of
which annually on an average 8 million hectares are affected. A long coastline, of 5700

km. is exposed to hazards of tropical 'cyclones. - More than half of the total gqographi(:al '

area of the country is vulnerable to seismic activities of varying ihtensi_ty_._-

15.3. FAMINES

The word 'Famine' has been defined in various ways. The Chambers Twenticth Century

' ~ Dictionary defines famine as 'a general scarcity of food - extreme scarcity of anything'.
* According to the Encyclopedia of social sciences, "Famine is a state of extreme hunger

suffered by the people of a region as a result. offthe failure of the accustomed food -

supply". The main cause of famine is the failure of basic food crops due to a failure of
~ the monsoon. But famine can be caused only by a succession of season of drought..

Droughts are one of the most serious natural hazards to mankind. They have been the

root causes of famines in many parts of the world and more so in our country, where

agricultural success and prosperity are vitally dependent on the amount and distribution
of rainfall. Droughts are usually defined as periods of dryness due to lack of rainfall
though the concept varies from one place to- another depending upon the normat climatic
conditions, available water resources, land use; agricultural practices and various other
economic activities of the region. : - '

_India, with its diverse climates because of its Is'tr'ong dependence on .monsoonaﬂ'-rainfall
experienced-in the past several famines of ‘both ‘widespread and local nature. ' IHistorical

‘evidences, however, has pointed out that no single drought that affected our country as a.
whole though in exceptional years like 1877, 1899 and 1918, a ‘major portion of the

country was striken by famines following rainfall failures. ‘The North India suffered
from droughts of a more frequent and severe nature during the early part of the present

century, whereas in South India droughts occurred only in the latter decades of the century. -

‘Drought in its varying intensities has become almost an annual feature ravaging one part

or the other of the country. The devastating consequences of economic loss and social

deprivation of drought have been well documented since late 1880, but the approach to

‘the problem remained marked by relief measures. to keep the affected population alive.

Inspite of huge resources spent on these measures the impact has been ephemeral.

The drought and floods are like twins in Indian agri.‘cultur'e and it is very true even today

" in spite of advances in Science and Technology.” The success and failure of Indian agriculture

is intimately connected with the occurrence of monsoons. Rain water has not been- properly

" conserved either to provide water to the thirsty lands or to controf floods in floral -protie :

areas. The uncertainity of rainfall is the biggest challenge to the Indian agriculture:

The_Ir_rigati‘on Commission assuming that-. ﬁistr_icts whibh receiv_e Jess :t.h'an_'75' ._cm's of
rainfall per annum are liable fo drought. There are 50 districts accounting ‘for one”fourth
. of the cultivated area of. the- country which could be considered as vulnerable to drought.:
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There are in addition another 22 districts in Maharastra, Gujarat, M.P., Karnataka, Rajasthan
and UJ.P, accounting for 9 per cent of the cultivated area of the country which gets between
75 to 85 cms of rain. The only regions which are not vulnerable to drought are Assam,
‘West Bengal, the West Coast and certain parts of Central India. :

The hard core areas of drought comprise about 16 per cent of the total geographical area
of the country. Most of the areas susceptible to drought clearly fall within arid and
- semi-arid zones of the country. If the rainfall tends to decrease by more than 30 per
cent over the mean, those areas are classified as drought-prone. In India 60 million
hectares in* 72 districts declared as drought prone.

Many of the great famines in South India have been caused- by droughts covering a periods
of years e.g., 1876-78 and the famine of 1896-98. There were a number of successive
famines from 1805-1861, the most being the Guntur famine of 1833. The famine of
1861 strike parts of Agra, Punjab, Rajasthan and Kutch region of Gujarat. The next
famine fell on the whole of the East Coast from Madras to Orissa with an area of 1.8
lakh sq. miles with a population of 4.75_crores, but distress was greatest in Orissa. The
position was rot grasped till the end of May, 1866 by then the monsoon was set-in. The
. famine of 1876-78 was the. most widespread and the most prolonged that India had ever _
‘experienced. - It is in fact known in history as the "Great famine of South India". The

area affected was 84.36 sq. miles with a population of 1.93 crores. The chief cause of

famine was the failure of both the monsoons during 1876. The recurrence of famine in

1899-1900 led to the appointment of a commission presided over by Sir Anthony MacDonnel,

-whose own relief measures were successful. The construction of irrigation schemes which
would provide water, independent of rain was effective measure of prevention of droughts -
and famines. The cheap and rapid means of communication made it possible to meet the

deficit in one part from abundant supply of another part. The sinking of well, building

of tanks and canals and accumulation of rain water in artificial irrigation was another
effective measure of prevention. In a large part of the country extensive projects of this

type had been carried out and to that extent the horrors of famine were reduced. The

later half of the 19th century witnessed marked change due to increased {ransport facilities.

During the famines the areas of scarcity and distress were ensured with grains and other

forms of help from the rich districts. This is ‘mainly due to the progress of science and

mechanisation. :

In Andhra Pradesh, the western and north western parts of Rayalaseema are more prone
to drought than the rest of the area. Anantapur is classified as the hard core drought
district foliowed by Kurnool and Cuddapah. The probability of drought occurrence in
* most part of the Anantapur is once in 4 years, whereas in Kurnool District it is once in §
~ or 6 years and Cuddapah it is once in 7 years. About 36 famines have occurred over a
period of 183 years from 1790 onwards.

15.3.1. Spatial Distribution

“Seventy two districts have been identified wholly or partly as drought prone. These are

distributed all over India in 13 states. However, they are concentrated mainly in the
- western and _centrall zones covering Rajasthan, Gujarat, Haryana, Maharastra, Karnataka
and Andhra Pradesh. The drought prone districts are distributed in thres _diétinct rainfall
Zones, namely (1) Arid zone, where the average rainfall is below 375 mm. (2) Semi-arid
zone where the rainfall is between 375 mm. and 750 mm. and 3) Sub-humid zone where
rainfall is between 750 mm. to 1125 mm.
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: _ . o 1
In theése areas land productivity levels are very. low, grossly inadequate grazing lands,
soils are poor in nutrients and shallow, ekcept in-some black soil belts: Rainfall is erratic
and ill -dispersed with fairly widespread rainless ‘periods with crops reduces crop yields
drastically. Conservation of -extensive.areas of shrub forests or grazing -land areas into
- arable lands has also decreased, no trees or shrubs-are allowed to grow.- Human beings’
and animals are jointly destroying vegetation and hastening the process of desertification.

- Irrigation is much less.. Major source of water is monsoonal precipitation, which creates
potential for surface control of run off and also recharges the glround water acquifers.
Due to scanty precipitation recharging for ground water acquifers in the districts of Andhra
Pradesh, Rajasthan, Karnataka, Maharashtra and Gujarat is comparatively slower than the -
discharges. o ' o ' ' '

As compared to other areas,-the drought prone'tracts are mote vuinerable to ecological
degradation, leading to an expanding economic dependence and social deprivation. A
strategy for development of such areas is therefore essential.. The main emphasis was.on
keeping the population alive through relief measures and _creatidn of some protective assets
like ‘irrigation tanks/small canal system like T ungabhadra system in Rayalaseema, Ganga-
nahan canal system in Rajasthan; B T s

" Economically the drought prone'_ar-eﬁs,'.have'_a fairly large impact on the nations total

~ food economy. These areas are major c_ontributors_in_ gr_dundmit, bajra and jowars. These
crops‘accour_it'fdr about 235 to 30”pefcc_r_1_t__of _th:_e' total national production. Apart from -
contribution to. the grain,ecbnomy, these areas are also major livestock tracts, providing
the country's best drought and dual purpose breeds. =The drought tracts alone constitute
- to percent of the totai sheep -p{)pulatio_h of the country: ' : '

15.3.2. Case Studies

- The study of drought proneness of A:P. reveals that during 73 yeats of study, Anantapur, .
Cuddapah and’ Kurnool are the worst effected areas of the State. Out of 26 years of
study 13 years of Anantapur were the.drought years.. This shows-that among the 3 regions
Rayalaseema is. greatly liable to droughts in A.P. " The drought proneness is increasing

towards Southern ‘districts of A.P: with highest percentage in Anantapur and Cuddapah

districts. Anantapur is classified as the hard core drought- district followed by Kurnool
and Cuddapah. - The probability of drought occurrence in most part of the. Anantapur is
once in 4 years.  Whereas in Kurnool district it is once in 5 or 6 years and Cuddapah it

is once in 7 years. . T . _ OLe s A

The study of drought proneness of Karnataka reveals that a zone extending from Bijapur
in the north to Kolar in the South comprising of 111 talukas-in Bijapur, Belgaum, Gulbarga, |
Raichur, Chitradurga, Shimoga and Kolat districts. In this Zone these areas had an annual
rainfall of less than 600 run are identified as core drought area. - The hard core is found '
~ to occur in patches covering Chitradurga, Dharwas and Belgaum districts. These talukas
were identified on the basis of rainfall, $6il conditions and aridity etc. - o

Droughts are not new to Maharastra. ' THe stat¢ has witnessed 56 severe droughts since
1801. During 1965-1975 as many as 5 famines occurred. Nearly1/5 of the total-population
of Maharastra was affected by the drought and about 5 million people living in. 5281
villages came in the grip of the drought. The districts affected were Ahmedabad, Osmanabad,
Bhir, Jalgaon, Thane and Solapur lie in the ‘core of the chronically drought prone ‘areas
and have been ‘traditionally suffering areas in this regard: These districts lie in the rain .
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shadow of the Sahyadri and in the heart of the Deccan Plateau. The droughts in Maharastra _
are so disastrous that besides creating unemployment they bring diseases, malnutrition
and starvation. - Thousahds of deaths are reported during droughts due to starvation and
~malnutrition and diseases.

In Madhya Pradesh the western part lying in the rainshadow effect of the maikal range
and the South eastern tip of the region have the greatest probability of drought. The.
west central part of the region covers the northern part of Raghandgaon district, NW part
of Durg, SE tip around Deobhog in Raipur district. The North east portion which cover
most of Raigarh district is the least drought prone area of the region.

The study of Tamilnadu drought prone arcas reveals that the rainfall decreases from the
coastal lands towards interior. Forty percent of Tamilnadu receive less than 600 mm,
- rainfall ts described as semi arid zone, The areas which are affected by adverse conditions
marked by low rainfall zone such as : a triangular area encircled by coimbatore, Karus
and Palani. (2) Uthamapalayam, Virudhunagar and Sivagiri and Tuticorn and
Kulasekharapatnam. The droughts have high irregular trend within the same place. The
drought years very rarely occur contiguously

The state of Rajasthan is situated in the NW part of India is well kndwn: that it has less
rainfall than other parts of India. About 60 percent of the state comes under arid condition. .
All the districts of western Rajasthan comes under drought prone area. The districts of
Ganganagar, Jaisalmer, Jodhpur, Barmer and SE of aravali are facing acute and frequent
recurrence of drought. C

15.3.3. Develojment Str'ate'gies at National Level

The district level information would provide first approximation for spatial differentiation
and grouping of districts on the basis of rainfall and irrigation and crop region. Such
analysis would serve to evaluate the problems of development cf drought prone areas.
Socio-economic characteristics and major development activities should also be quantified
with district as a unit and aggregate it at National level. Such an approach would lead to
development strategies at sub regional level e.g., Rayalasecema region of A.P. '

The development strategies for Rayalaseema region should focus on : (1) need for extensive
development of tank!irrigation (2) low land productivity areas away from water resources
(3) Demarcation of areas for grass land : afforestation in wastelands and rock wastes.
~ With the help of large scale tops graphical maps and surveys, an attempt has been done
- for land use planning with water scarcity as the focus of attention for long term planning,

Land capability, settlement and population pattern for which future strategy is spelt out
at the regional levels leads to preparation of spatial development plan in which priority
areas and sectors of the plan are identified. ' '

Improvements to existing irrigation tanks, wells, dams, canals, should be carried out to
prevent wastage of water through structural deficiency, inadequate storage capacity and _
seepage. In areas of low ground water and precarious well irrigation. special attention
should be given to the construction of percolation tanks and check dams. Areas with
accute scarcity of water, economic use of water should be ensured through drip and sprinkler
irrigation and finally improved water harvesting practices should be propagated in drought -
prone areas.. ' : ' '
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As forests play a role in ameliorating chronic conditions of drought by reducing excessive
levels of temperatures, conserving moisture and also supply wood and other produte,
afforestation programmes must be implemented wherever possible, Vigorously grassland
and fodder development programme should be adopted and through this the existing gap
in the fodder supply in these areas must be bridged.

'For preparing the detailed development pian, it might be desirable to proceed on the
basis of individual watersheds, as it is the most suitable unit. The adoption of watersheds
as the units of development was mainly intended to facilitate optimum utilisation of land -
water resources according to the ecological principles. Deliniation and identification of

" watersheds for development was only to be the first step. '

~ Afforestation and pasture development will have to be received priority in order to increase
the vegetative cover of the land and to promote the ecological quality. Afforestation will
cover some of the waste lands and scrub forest lands. This prevent soil erosion, preserve
soil moisture, fodder to animals and forest based industries. Sericulture can alse be introduced
in a small scale in some regions under the tanks along with subsistence crops. Some
‘areas ‘can be allotted for raising pastura. The direct benefit, is derived through dairy
development. The spread affect will bring an all round development in the region.

In the recént years, however, a beginning has been made towards a scientific approach to
- the problem of drought with'a view to arrive at permanent selution to the problem. It is’
increasingly realised that the stability and prosperity of Indian agriculiure are intimately
related to finding lasting selutions to the problem of drought. There is a great need for
bridging the gap between the scientific knowledge of drought and'dro'u@t prone arsas on
one hand and the application of their knowledge into appropriate policy measures ou the
other. : S '

Development of Drought Prone Areas (Long Range Solutiens) : There is to be found
a great scarcity of perennial rivers in these areas. A great stress need to be laid on
~developing irrigation in these areas through smalter works like anicuts, bandharas, tanks
and dug welis. Though percolation tanks and check dams do not provide direct irrigation,
they do contribute to firm-up and augment supplies in nearby wells and thus irrigation
may be facilitati. - o : '

" Dry Farming Technology : Dry farming methods including conservation technology
should be popularised so as to conserve as much natural moisture as possible.

- - - To capture and retain as much rainfall as possible. For this, depending upon the

' soil type, a suitable tillage and moisfare conservation teehnology has to be introduced.

Low cost water reservoirs may be constructed for water storage. The new water
harvesting technology has to be introduced in graded steps.

- - To develop a.'crop variety which grows guickly after sowing. Two c¢rops can be
" grown in the place of single long duration crop even in the climatically bad years.

- ‘Livestock and pasture developmenf.
‘—' If the above measures are taken, there is likely to raise in the cropped area.

- ~ Soil and Moisture Conservation : The soil conservation measures such as contour
bunding, furrowing, terracing and levelling have naturally to be part of the programme. .




- It is necessary to stress the role of forests. In several drought areas, there has
been indiscriminate felling of trees for fuel and this, in turn, has adversely affected
the soil and agro-climatic situation. A fforestation programme is, therefore concewed'
as an important element of the programme :

- To ensure the optimum use of soil moisture, it is necessary to choose crops which
have a deep root system and have the capacity for establishing roots in deeper
layers of the soils, Non traditional crops like sunflower and castor which are drought
resistant have to be adopted. Besides grasses, non-conventional crops are promising
for stabilising production on dryland.

- Limestone Development : In the drought-prone areas, the strategy of development _
is structured mainly around animal husbandry. In some of the districts, particularly
in Rajasthan, there are cattle of reputed breeds. But grass and fodder resources are -
dwindling. Every alternative year, a number of cattle perish on account of drought.
For development of animal husbandry, pasture lands are a pre-requisite. A portion
of the village common lands should be developed to serve as fodder banks.- Further,
these fodder crops can aiso be developed around sources of irrigation.

- Many of the drought prone areas offer considerable scope for the development of
sheep husbandry. These areas have a sizeable sheep. populatlon but they are often
of low genetic potential and suffer from malnutrition on account of poor quality of-
foliage.

- In the drought prone areas special provision for the benefit of the small and marginal ~
I farmers and agricultural labour to be made under the programme.

- It is necessary that the integrated develo'pment plan for each drought prone district
is very carefully drawn- -up, after rnakmg proper survey and proper resources inventory
of the district.

In the country, Rainfall varies from as low as 100 mm. per annum in Thar desert (Rajasthan)
to more than 2000 mm in eastern states like Assam Meghalaya and West Bengal. Nearly
107 million hectares or about-33 percent of the area and 29 percent of the population are
affected by drought. The drought during 1987, an eye opener for all concerned, resulted
in the reduction of about 15 million tonnes of food grains output and the inflation rate
was about 11 percent. '

In 1987, the total Bovine population effected by drought was 120.4 million of the total
214.3 million. The Government tackled the situation through provision of forest grasses
to the extent of 38,000 tonnes and encouraging the fodder production in about 1,76,000
bectates. Further, in the more severely affected areas, about 2200 cattle camps were organised
. invelving about 1.7 million cattle. These efforts are further augmented through regular
' fodder supply and providing top feed in the lean period by afforestation of pasture lands.

The small land holding farmers and the landless labour will be the most affected under
drought situation. These farmers are affected as their land will be of poor quality, unable -
1o hold much water.. Since agriculture in general is affected, the agricultural labour will
be last with little earnings. To meet the gap in income generation, the Govt. of India
created about 1,20,000 works of afforestation, soil conservation, irrigation, roads and buildings
involving about 6 million people, spending Rs. 6240 million. Inspite of these effects,
there are people going hungry during drought years, owing to either lack of purchasing
power or lack of avallabrllty of materials.
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The Government is tackling the situation under the programmes of : (1) Pilot project for
- dry land farming (2) Desert development programme (3) Crash programme for rural

employment (4) Drought prone area programme (5) Watershed development programme
and (6) Afforestation programme. : S :

15.4. FLOODS

Natural disasters in India have ranged from rampaging floods, when rivers have sought
to extend their watery grip"o'ver large land areas, to scorching droughts, which have left
in their wake festering sores upon once fertile lands. Floods however, have occuied in
the country more frequently. '

Floods are a major cause of human misery in indie every year. Out of 96 internationally

recognised natural disasters, the country experienced between 1960 and 1980's; 28 floods,
‘earning the pation unhappy distinction of being the most flood affected country after
Bangladesh, The statistics show that between 1653 -and 1987 about 57,000 people died
in floods at an average of about 1500 deaths per annum. During the same period floods
affected an average of 7.66 million hectares, affected 31.84 million people, damaged 1.2
million houses and caused damage to crops, houses and public property worth Rs. 768 -
crores per year, ' ' o _ oo

Floods, often described as natural disaster, turn out to be social disasters as well, tending
" to choose their victims by class. It is usually the poor who are severely affected because
" they live on the periphery of the human habitat. An event, which would not result in the
loss of many lives in the affluent north, often results in a major'disaster, when it takes
place in the south. '

The floods are a phenomenon older than the cities that exist on the banks of the rivers in-

the Indo-Gangetic plain and the art of flood control is an ancieni one in India. Large -
scale measures to control floods were only undertaken after independence and that too
- after the floods in Bihar in 1954. “A corresponding jump in flood relief expenditure and
an alarming increase in flood affected area, despite protection, makes it obvious that flood

control measures have failed to deliver the -goods.
15.4.1. Flood Prone Area |

The most clinching evidence of floods having increased as a physical phenomenon comes
from the increase in the flood affected area. The flood affected areaincreased from an
annual average of 6.48 mill. ha. in 1950's to over 9 mill. ha. during 80's. This increase
is definitely an indication of the country's growing flood proneness. '

The national commission of floods took the maximum areas affected by floods in a state,
in any year, as its flood prone area and added up the flood prove areas of all the states to
get the flood prone area of the country. The commission put the couniry's prong area at
about 58 mill. ha. This report reveals that a rapid increase in flood proneness in just
-over a decade. . '

The most flood prone basins are those of the Ganga and Brahmaputra in Uttarpradesh,
Bihar, West Bengal and Assam followed by Vaitarani, Brahmani and Subarnarekha basins
in Orissa. These five states are the most flood prone. Floods were also experienced in
Andhra Pradesh, Rajasthan, Haryana, and Gujarat after 1976 onwards. *




I

Floods had mcreased more because of human factors, like deforestatlon drainage, congestion
“caused by badly planned construction of bridges, roads railway tracks and other developmental

activities, reduction in infiltration because of increased occupation of land by industries

and large scale urbanisation and construction of embankments along rivers. These damages
increased because of the increased flood incidence and encroachment of the fiood plains.

15.4.2. Causes of Floods

Floods are the combined results of natural, ecological and anthropogenic factors. The

Brahmaputra river causes deforestation and shifting cultivation in the adjoining hills. Some

of the experts believe that geological processes, which cannot be stopped, constitute the

major factor. The Brahmaputra area is earthquake prone and the river has a tendency to -

create floed problems by creating drainage bottlenecks,

The scientific studies do show that floods are inherent to the ecological setting of the
northeast and human beings can do precious little to prevent or control them; there is no
doubt that unthinking human intervention has increased the vulnerability to floods over
the years. :

The construction of embankments has had a disastrous impact. The embankments have
. adversely affected the river's morphology. The embankments also seem to have increased
the ﬂort)d levels. Drainage congestion has become a particularly significant problem in
Bihar with the construction of embankments as it fails in a heavy rainfall zone and consequently
has a huge runoff. With riverbeds rising after embanking, the protected area along the
embankment on the river Kosi and Gandak is getting water logged. Apart from embankments,
communication net work like roads and railways, which have madequate pr0v1510n for
water ways, have played a ‘major role in creating this problem. : :

During first plan period in 1951 it was decided that the construction of large dams to
store these flood waters is the most effective way of preventing flood damage. Dams
were conceived on the flood prone rivers of damoder, Mahanadi and Kosi. In 1954,
-came a spate of severe floods - one of the worst in the country. All Northern rivers
flooded simultaneously and led to enormous devastation across U.P2.; Bihar, West Bengal
and Assam. The severe floods attracted public attention to the inadequacy of flood control
measures. :

There are 410 large dams with a height of 15 mts. and above are in completion or under
construction. ‘Many of these are supposed to provide multiple benefits like water, electricity

and flood control. These dams have often have to make panic discharges which can

. create massive floods downstream, especially as rivers at that time are also brimming
with monsoon floods. The devasting September, 1988 floods in Punjab followed exactly
this pattern. Panic discharges came from the dam added to streams in full and led to a
flood that affected vast areas which affected over 4.3 million people in Punjab. Even in
1978 also heavy discharges caused affecting an estimate of 65,000 people in Punjab.

The West Bengal floods where 10 districts and 3 million people were affected in September,

1978 were also attributed to the proper maintenance of the dams.

Most of the dams in India are multipurpose dams. As a flood control measure, the reservoirs
have to be kept as empty as possible to arrest any oncoming floods, but for irrigation and

power generation, the reservoirs have to be kept as full as possible. Since the reservoirs -

are not kept empty, with the onslaught of rains dams themselves have some times become
major causes of floods.
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15.4.3. Case Studies

The Hirakud dam in Orissa was one of the first multipurpose dams with flood control as
primary objective. Before the dam, the major form of flood control in the Mahanac_li
delta was embankments. A study of Hirakud dam reveals that the normal floods came.

E _cﬁiﬁ_c in 3 years_,_fa'irly heavy floods once in 5 years and abnormally heavy floods once in

12 years. The share of very large floods went doﬁfn from 76 percent to 42 percent after
‘construction of dam. The dam has had a positive impact. . '

._The flood prone vamsadhara which broke all its bunds in September, 1980 form a drain
basin covering part of Andhra Pradesh and Orissa. " Floods in Vamsadhara are mainly
due to rainstorm arising ovet Bay of Bengal. The water gets diverted for irrigation purpose .
by the Gotta barriage. The 1980 floods, defied all calculations as the river flows reached
unprecedented levels. The damage costs were of the order of 130 crores. Earlier floods
in 1938,-1972 and 1977 took an almost identical but only it varies quantum of discharge -
and height of water levels. - _ B . - '

- A study of peak floods in Yamuna river reveals that.during 1900-1960 floods occurred in
17 occasions. The worst floods in memory in 1924, 1947, 1955 and 1956 were caused
by monsoon over the Punjab-Kumaon, Himalaya. The 1968 floods remain the biggest in
recent years. The 50 km. road between Silgural and Darjeeling was cut-in 92 places and
20,000 people were killed, injured or.displaced. Numérous bridges were washed away. .
and rail traffic was closed for 32 days. - A ' : '

" The Brahmaputra basin is one of the most_ﬁood prone basins in India. The 19th Century
saw massive ﬂ_oods in Assam. Between 1953-84 an average of 0.8 mill. ha. were affected
“by floods every year. .The maximum area affected was 5.68 mill. in 1984. The 1988

flood affected 4.22 mill. ha. were over the earlier periods and people affected was also
very high at-12.68 million. Since 1986, floods have furned from bad to worse. The
1986 floods were said to be the worst.in memory. But the floods in 1988 turned out to
be even more devastating. In normal -yéaré_,ZOOO villages were affected, but in 1987 and
88 the number was 7290 and 8770 respectively. . o '

Check Your Progress - 1 &2

1. ‘What is disaster? |

2. ‘What are the éo_il céuéervation methods?

‘Note : a) Write the answers in the _sp_abe provided below.

b Co.mpare' your answers with those given at the end of this -unit.
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In the tropical and ‘sub-trOpical regions floods are not uncommon. They occur due to
many reasons, both anthropogenic and natural. '

Man-made Floods : Among the man-made floods is the large scale of deforestation in
the catchment areas of the major rivers which leads to large scale flow of water to the
plains causing floods and inundation of the area. The water recedes with time partly
through the natural drainage (river) systems and partly through evaporation. The extent
of flood affected area in the valleys of Assam, plains of Bihar and Eastern Uttar Pradesh
is 4.8 millha in the Ganga and Brahmaputra basins. Gradual expansion of industries
makes the country vulnerable to industrial hazards. While social and ethnic problems
results in various types of man-made disasters. '

- Natural Floods : The natural causes includes cyclones and flash floods and the resultant
devastation. e.g., Andhra Pradesh has a coastline of 1030 km and one or two cyclones
are common every year. The last 97 years data indicate that this coast line experienced
67 cyclones. They occur mostly in September - December, but some occur in April -
. May as well. : '

The cyclone havec in 1977 is caused by high speed winds (e.g., in May 1990 it was 250
km/hour). This leads to tidal waves upto 4 mts. height reaching the coastline and intruding
upto 10km inland in some areas. The rainfall would also be very high (e.g., 300-500
mm over 3 days in May, 1990). Due to these cyclones during November, 1977 and May
1990 there was heavy damage caused to various things such as Irrigation canals, minor
irrigation systems, streams and rivers were flooded, saline water entered into all the drinking
‘water tanks, roads and- bridges were washed away in many areas, electricity supply was
severely effected, standing crops were destroyed, thousands of livestock, people and pouitry
died in a large number, fisherman suffered. badly, many fish water and brackish water

prawn ponds were damaged and houses were badly damaged.

The damage to major crops such as paddy, legume's,l peanuts, orchards, mangoes, livestock
etc. worked out to be Rs. 4652.2 millions. These includes infrastructure and other items
too. - '

- Beveral floods occur almost every year in pért or the other causing tremendous loss of
life, large scale damage to property and untold misery to millions of people.
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About 40 million hectares (one-eighth of the country's geographical area) is flood prone

area. The total area affected annually on an average is about eight million hectares. ,_T-he _
‘cropped areas affected annually is 3.5 mill. ba. and was as high as 10 mill. ha. in the

worst year. On an average 1439 lives are lost every vear due to floods. "As many as

11,316 fives were lost in 1977 alone.- The total loss on account of flood damage to

crops, housés, cattle and public utility was estimated at Rs. 26,800 crores during 1953~
87. The maximum flood damage was estimated to be Rs. 4039 crores in 1985.

Most of our rivers are perennial rivers fed by snow from Himalayas. When the rain
comes, the volume of water flow into these rivers naturally increases, but it does not
necessarily mean that it will cause floods. If the catchment of the river is well forested,
most of the falling rain is absorbed by the soil and released slowly by natural springs
~ and small streams thereby regulating the inflow into the river. But if the forests are cut
down indiscriminately and the soil is laid bare, not only does the rain water gush down
the barren slopes but also carries with it soil which, with no vegetation to hold it together.
. (1) So, when forests are cut down in the catchment, the flow of water increases several
times during the rainy season. (2) The silt laid by the river increases which gets deposited.
in the downstream raising riverbed gradually, which leads to the increase of inflow in the
upstream which leads to flooding in down stream (i.., cutting down of trees in the catchment
of the river, can trigger a chain of events leads to a natural disaster). '

. Most parts of Tamilnadu are susceptible to one kind of natural disaster or the other;
Nine out of 22 districts of Tamilnadu are situated along the east coast stretching over
'940 kms. These coastal districts often face cyclones and floods. Since beginning of the
~“century nearly 400 cyclonic storms cut the Tamilnadu coast, of which 15 were severe.
" Thanjavur, Tiruchirapally, South Arcot and Tirunelveli districts are affected by floods in
major rivers. Ramanathapuram and Dharmapuri districts are chronically drought affected.
During last 30 years the state experienced severity of natural calamities 15 times (1970,
71, 72, 73, 75, 77, 78, 79, 80, 81, 83, 88, 90, 91 and 1992). '

These natural calamities adversely affect the developments in several ways. The agriculture
sector is' affected by the Submetgence of vast area of standing crops, plantations etc.
leads to decline in agricultural production, sand silting in croplands and wells. Fisherman
affected by damage caused to their fishing crafts and nets. The rains and floods damage
houses rendering the poor homeless. Infrastructure facilities such as roads,_})ridges, ‘culverts,
electricity, public buildings, drinking water source etc., get affected. -

“In the case of drought the impact is slightly different. - Scarcity of water reduces the

acreage under crops. As a result of decline in production, agricultural labour faced chronic.

- unemployment, scarcity of food grains and rising prices add to their lives misery. The

~ animal husbandry sector affected by the scarcity of food and watet. The adverse effects

~ of drought would be widespread and intense if the state of Tamilnadu has to experience
prolonged: dry-spells. L 3 ' R

Role of Voluntary Agencies/NGO's

When such natural calamities occur, the Government machinery geared up to undertake
. relief and restoration work. It is essential for them to secure the support and Co-operation
of voluntary organisation/agencies and humanitarian organisations as well as student communities
in the relief work, particularly when the damage is extensive. It may be mentioned that in
the reliel work ‘of Divi-disaster of Andhra Pradesh in 1977 and in the relief operation in the '
Garwal region when an earthquake shartered the Uttarkashi in 1991 and Lathore in 1993, a
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few humanitarian organisations rendered service in the relief work. Similarly, the student
~community could also be involved in providing service to the victims of the natural disaster.
The social service league NSS Volunteers and NCC could be utilised in the relief operations.

The NGO's actively participate in maintaining cattle camps. They also helped in running °
free feeding centres besides assisting in ground water exploitation. They also helpgd in
making water available to both human beings and livestock and assisted in health care.

‘The "CAPART” which is the nodal agency for providing funds to the NGO's provide
‘grants, interest free loans and other funds with prevailing subsidies for the NGO's to take
up, besides the above, works on resource conservation through afforestation and 3011
conservation. :

- As in the case of various people's welfare schemes, the co-operation and active participation
of the local community in flood management would go a long way in achieving the .
dbjective of - reaching the loss of life, damage to property and .economic disruption
caused by.natural disaster. The local admmlstratlon should be encouraged to take
appropnate steps to mobilize and enlist the necessary support from the public and private
séctor in achieving the purpose.

15.5. MEASURES OF DROUGHT"

1. A well organised food security system is a must so that aclequat-e buffer foodgrains . -
are stored to meet the peak demands in drought periods.

2. This should be followed by income generation. Particularly small holder and landless.
labourer through meaningful employment generation schemes.

3 The effects of droughts are going to be gradual and extreme. The effected areas
can be managed through alternative cropping systems, compensatory programmes, |
~ streamlining supply of food grains and fodder- -taking due care of human and animal
heaith, and mvolvmg NGOs besides enllstmg medla support

4, There are 24 states and union territories which are most vulnerable Of the 443

districts 90 are under drought prone area programme and 21 under desert development
programme. . '
5. Soon after occurrence of one disaster everything about it is generally forgotten

- until another disaster hits. Not much attention is paid to the long term socio-
econdmic consequences of such disasters. Efforts would be made by all ¢oncerned
to draw up and implement a comprehenswa plan of action to mitigate the effects
of native disasters and ensure sustainable economic growth

6. Soil and watér management practices such as tillage and seeding, weed control,
compaction of deep sands, deep ploughing. Use of brackish ground water, moisture
conservation, rain water, harvesting and reuse etc., have an important role to stabilise
and increase the agricultural production in dryland areas, Proper fertiliser use can
‘help the crops in overcoming the effect of drought stress. Use of drought resistant
varieties of crops and fodder plants can considerably reduce the hardship of the

© affected. Establishment of fodder banks is another possnb111ty to tide over the difficult
penod

187




_Intensive afforestation measures can also bring bac_k the rain and prevent-recurring
- droughts. - C ' IR TTR

8. Increased reliability of drought mterpretatron by satell:te surveillance, spatlal vanabrhty
within the district, surface water assessment at ‘the -end of the south west monsoon
and quantitative estimation of drought impact on production -need to be taken up.
"A pilot study on drought assessment at mandal level in' Andhra Pradesh has shown

i'encouragmg results. Augment ground ‘data. oollect1on on fodder/gram yields will
' help Jmprove quantltatlve drought 1mpaet assessment -

. 9. A number of programmes have been mmated to reduee mcrdence of natural drsasters
and improve the resilience of the areas.

These include the desert development programme drought prone areas programme and
water Development Programmes _ : o S o .

‘ 15, MEASURES OF FLOODS

1. Forecastmg and Warmmg Every year nearly 5,500 forecasts are. 1ssued through

) 157 stations, many important flood:prone rivers and tributaries are yet to be covered.
The state Governments should take initiative in consultation with the centre, to set -
up. foreeastmg stations at. least to cover ma]or rrvers in therr respectwe states

‘ < 20 As Physrcal Measiires like embankment, dams and drain channels cannot provide

' - protection to.all. food prone areas in the country for all times. It is necessary to

take non-structural measures to mitigate the impact of floods, because structural

| measures are found to have brought about a cértain measure of eomplaceney among.
‘ - the people living close to dams or embankments There is-now a growing realisation
that it is not possible to mitigate damage caused by floods by only, keeping the .

* water away from the people but efforts need to be made to keep the people away

from the water. :

3. While flood foreeastrng and advance warning is ‘one of the most important measures

l T to reduce the impact of floods, flood plain zone and regulation as ‘well as flood"
A .prooﬂng are among the other measures of 1mportance and relevance of flood management
" 4, "Floods are acts of God" hut acts of man cause ﬁood damage Unregulated and

unplanned use of flood plains by the people disregarding the basrc fact that it is
l S . - part and parcel of the river, leads to damage. The controlled and indiscriminate .
| S development of land adjoining rivers due to pressure of populatlon is one of the'
main factors for increasing flood damage '

‘.- c Fload Plam Zonmg, aims at determrnmg the loeatrons and the extent of areas 11kely '
' to be affected by floods and to develop areas that the damage of floods is reduced -
to the minimum, -while ensurmg that the valuable flood plains are s1multaneously
put to development use. - :

5., Tiood Proofing : It mcludes location and construction of vital installations, mclusmes
" public utilities, electric installations, water supply, telephone exchange railway station
etc., are above the observed ﬂood levels 80 that they are not damaged in the event

of a ﬂood ' T




One possible measure for long term to prevent recurrénce of floods is to go in for
intense afforstation programmes in the mountain slopes and in the catchment areas.
Once vegetation cover is re-established, the soil will be no more exposed to erosion;
with, less silting in the bed, the river will be able to carry larger volume of water
without flooding the banks. a ' ;

"

~The floods occuring due to overflow of rivers can be managed with alternative

cropping strategy matching with the time of recession of water from the fields:

There are 137 districts identified as flood prone and 13 are cyclone prone and are

- asgisted by various programmes.

10.

- It is now universally éccepted that since it is not possib‘le to fully control the floods,

the emphasis has to be shifted essentially to management. In this context flood-
forecasting has assumed paramount importance as a ool to reduce damage caused
by flood. With a strengthened forecasting system and a suitable blend of structures
and non-structural measures, it should now be possible to reduce the damage potential
and property losses as well as to minimise, if not avoid, loss to human and cattle -
lives. : D -

The centrally sponsored scheme of soil conlservation in the catchment of river valley
projects ‘and flood prone rivers are also designed .to reduce the vulnerability of
food plains, : " ' :

Check Your Progress - 3. -

Note :

‘What are the effects of 19,77 Andhra Cyclone?

a) Write the answer in the space provided below.

b) Compare your answer with the one given at the end ef this unit.




"15.7. SUMMARY

. Natural disasters such as famines and floods affect the lives_of large number of people "
and cause considerable damagé to the-property ‘worldwide. The disasters are of 2 types :
(1) Man made disasters and (2) Natural disasters. The ran made disasters are deforestation, -
soil erosion, nuclear explosions, wars, internal disturbances etc. The examples for natural

disasters. are cyclones, fidal waves, storms, floods, drought, excessive rains, earthquakes, - "

" floods & land slides. In this unit famines and floods are described in detail.

The word famine can be described as‘a general scarcity of food. ~Famine is a state of
. extreme hunger suffered by the people of a region as a result of the failure of the accustored
food supply. The main cause of famine is the failure. of basic’ food crops due to the
failure of monsoon. In India 72 districts have beeh ider_itiﬁed as drought prone and they
" -are distributed in 13 'state_s.'m ' o : T ' '

Floods are a major cause of misery in India every. year. India is the most flood affected
" country in the world after Bangladesh. - Usually the poor people suffer, severely due to
floods as they live in small huts and, cottages which can be damaged easily..
“Thé Govt. naturally undertake the relief measures &gain'st famines and floods.  The Govt.
- also takes the help of voluntary organisations and humanitarian organisation for the relief-
" ‘measures., - o - : ' '

15.8. CHECK YOUR PROGRESS : MODEL ANSWERS

" 1. ' ‘'Disaster' denotes any odd event, be man made or ﬁ_a’turay],' which brings about sudden
and immense miseries to humanity -with great surprise and intensity on a very large.
scale, causing loss of life, destruction and damage to the propertics and biocking
the enormous productivity efforts of the countty, either completely or partially. -~

2. To ensure the optimum use of soil moisture, it is necessary to choose crops which
have a deep root system and have the capacity for establishing roots in deeper
layers of the soil. Non-traditional crops like sunflower and caster which are drought
resistant have to be a_c_i'ﬁﬁted.,-Besides, grasses, non-conventional crops are promising

- for stabilising production on dry land. ' :

3. The cyclone havoc is caused by-high speed winds leads to tidal waves upte 4 rhs.
height reaching the coastline and intruding-upto 10 km in land. Due to this cyclone
there was much damage caused to various. things such as irrigation canals, minor

. jrrigation systems. Streams and rivers- were floodad, saline water entered all the
drinking water tanks, Roads and bridges were washed away in many areas, eleciricity
supply was setiously affected, standing crops were destroyed, livestock and poultry
died in large numbers. , ' : U .

‘

15.9. MODEL EXAMINATION QUESTIONS

I; - Answer the following qu_esiinhs in abb_utﬁﬁ lines each.
1.  What are. the different cau._s'es of famines and ﬂood_s.?

. 2. - Explain briefly the spatia! distribution of famines in India?
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1

Discuss any two of the case studies of fammes and ﬂoods and suggest their
remedial measures?

Discuss in detail abput the development strategies w1th spemal refereiice to
famine and’ floods?

Answer the following questions in about 10 lines each

L.

2
3
4,
5
6

. What are the major types of Natural disasters?

What is famine?

Do you think that dry farming technology can solve the problem of famine?
What are the causes of floods?

Explain briefly the flood prone areas of India?

Explam the role of voluntary agenmes in relief and restoration operatlons‘?

Dr, P, Panmanabha Rao

191




UNIT - 16 INDUSTRIAL ACCIDENTS

C onten s

16.1. .Objectives
16:2. Introduction
16.3. Location of Industries
16.3.1. - Technical Aspects
16.3.2. Socio-Political Aspects
16.3.3. Environmenta! Factors
16.4. Bhopal Gas Tragedy
16.5. Emergency Response System
16.6. Summaty
16.7. Check Your Progress Model Answers
16.8. Model Exammatlon Quesnons

16.1. OBJECTIVES

By the end of this umt you wnll be able to-:
] 115t out the main factors normally con51dered for locating mdustrles
] describe the cayses and lmpacts of Bhopal gas tragedy,

° describe some aspects of Disaster Control

16.2. INTRODUCTION

Seleotlon of a site for a major industry is oftenr a controver51al issue, since the interests
of many are involved. - The problems arising from faulty location of Industnes must be
kept in mind to promote sound. policies for the future. Both- reg10na1 and local interests
are to be safeguarded before . selecting a site for an mdustry

16 3. LOCATION OF INDUSTRIES

S

Three aspects are normally considered for locating an industry at & particular site. They
are

i) Technical Aspects
ii)- Socio-political 'Factors
iii)Environmental Factors

16.3.1. Technical Aspects -

The techmoal feasibility and desirability is based on engmoermg aspects and economic
v1ab111ty of a particular locatlon Some of the favourable condltlons are :




‘i) Easy availability of raw materials

ii) Good marketing net work

ili}Infrastructural needs like water, land, power, work force etc.

16.3.2, Socio-Political Aspects

Socio-Political aspects are to be voiced by public opinion and are to be taken care of by
the Government. The ideal location from these considerations should be :

l.

2.
3.

~ Regional imbalance in technical growth and industrialisation should be avoided, so

that the limits of industrial growth are accessible to the entire people of the country.
The location shouid not be vulnerable to sabotage or attack by the enemy.

Demands of the political parties and voters are to be appressed.

16.3.3. Envirolnmenta.l Factors

Normally environmental factors take a backseat due to lack of awareness among people,
“lack of expertise capable of objective evaluation and loopholes in the legislation. Fortunately
the campaign for environmental protection has started gaining momentum all over the
world as well as in Indla The following factors are to ‘be considered for locatmg an

industry. Y

i} Waste disposal facility without adverse écological imbalances.

ii) Background pollution should be low enough to permlt the. mewtable additions by

. the industry. :

iii)  The meteorological parameters should be favourable for the dispersion arid dilution
of pollution jnto harmless spaces. For this the industry should be necessarily located
on the down wind side of resxdentlal and other ecologlcal sensitive areas.

iv) The. topography of the proposed sxte should permit good dlspersmn of air pollutants _
under all climatic conditions. :

V)  The ecosystem likely to be effected by the proposed 1ndustry should not have same
species of flora and fauna, monuments or other sensitive and valuable assets.

vi)  The natural resources of the area should not face the risk of dep]etlon or 1mbalance
by the propesed industry.

vii) The sociological impacts caused by the industry should not undermine.the cultural

or aesthetic assets of the locals. Considering all these factors, the environmental
impact assessment reports, for possible alternative sites for locatmg new industry
are to be prepared, to enable a good choice.

The cleaning agencies like pol]utlon control boards or Ministry of Emnronment a.nd Forests
may recommend of accept a particular site with some conditions 1mposed for the mitigation
of posmble adverse effects.
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.'Check_'Your Progress - 1

' What are the considerations for the selection of :a site for an industry?

Note :- a) Write the answer in the spac':e'provided below.

e AL R LT EELEEEE R b oh il A

by Compare your answer with the one given at the end of this unit. .

L S CE R T T FELELEEL L LR bt

..................................................................
........................................................................

.................1..................................................q;.......................................-............. ............

. 16.4. BHOPAL GAS TRAGEDY

One of the devastating chemical accidents in the world occured in Bhopal on the night of”
2nd December and the .early hours of 3'rd_‘ Dec. 1984. :According to reliable. soprces,
more ‘than 2500 ‘people killed and around 1,00,000- people were afflicted with serious .
health problems. S o - o

The Bhopal unit of Union Carbide was launched in 1969 mainly to_import, dilute, pack
and ship the most important pesticide 'SEVIN'. -Subsequently the company expanded its,
activities and started a production unit'in 1980, Though there are several processes to
_ 'prqduce"-iSEVIN‘ even without using MIC (Methyl—isd—cyanate),.Union_Carbide did not -

. g

~ import these technologies to India as they were expensive and produced large volume of

waste material. Ultimately the plant at Bhopal was transformed -into a 25 __millibn dollar-
manufacturing unit in 1984. R T S

Accidents : During the first year of ‘operation in 1981, one worker was killed and 3
others became sick due to exposure to phosgene, a pas used if the production of MIC.
In 1'9_,‘82,_3‘.'nd_ 1984 the local press published sensational articles regarding the defects in
- the safety. standards in the plant and the damages. it posed to the people of Bhopal. -Neitber
the government nor the factory administration has taken note of these articles.

. Safety.Standards : “The Bhopal i)lant did not provide gven a single safe poﬁte foi‘ néutral-iéing '

MIC at high temperature before it founds its way into the -atmosphere. “This was clearly
pointed .out by the American safety team that _viéit‘ed Bhopal Plant in 1982. In addition
to the original defects, the management is reported to have made some short-sighted equipment-
modifications one year before the accident that might have been r-espbnsiblp for leaking
'the water to get into the MIC storage tank.in which the run away reaction .occurred.
Among the deficiencies in safety standards, some of crucial uses are @ ' "

. 1')

2).

3)

. The devices used-to measuring the -'c_hange;s-i_n,tempe'rature and pressure in the various

units of the industry including MIC storage fank were so pootly maintained. that

* the workers got used to ignore-even the early signals of trouble.

The _réfrigeration plant ‘attached to MIC' storage tank ‘has been shut-off for ‘some -

© time. .

The gas séru_bbér intended to neutralise ahy 'esca;ping MIC evien though it was inefficiently
designed for the purpose was also. shut-off for maintenance. _ .




¢

4) “The flame tower intended to burn the MIC gas that es'caped. from the gas scrubber
was also shut down for replacement of a corrosive pipe.

5)  The water container intended to neutralise any MIC gas was too short to reach the
top of the flame tower from along MIC was getting into the atmosphere.

The early indication of MIC leak was noticed around 11.30 p.m. on 2nd December 1984 .
- and the same matter was brought to the notice of the concerned. The officer in-charge of
the unit did not take immediate action and by 12.40 a.m. both pressure and- température
rose enormously paving the way for the escape of MIC into the atmosphere causing one -
of the most tragic chemical accidents in the world. ‘

Check Your Progress - 2
What are the main reasons which resulted in the Bhopal Gas Tragedy?
Note = a) Write the answer in the space provided below. _
b} Compare .}}our answer with the one given at -the end of tpis unit.

16.5. EMERGENCY RESPONSE SYSTEM

Emergency response plans have ta be devised at all levels. The planning of emergency
response requires the multidimensional impact of the disasters, the multisectoral and
 multidisciplinary approach. The response will be specific situation encountered, success
of any response action is itself 4 measure of effectiveness of preparedness planning undertaken
by the agency or by the country.

Due- to the accidental effects and magnitude of their offsite impacts on public health and
the environment, emergency response is a joint venture of civil authorities, public utility,
health-services etc. Communication is the vital element and it plays an important rofe in
all the phases of a disaster and hence the information support at the site must be prqmpt:
previse and reliable. Communication is essential not only within the net work of the
emergency response system but also with the public and the media. So that it can be
conveyed as early as possible and there the loss or effects of the hazards on the [ife can
be reduced to a maximum level

The following illustrations indicate
A) Chronology of a chemical disaster and

B) System for disaster control management
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'16.6. SUMMARY

"The location of industry is an area which is to be considered primarily along with the
meteorological and environmental factors to reduce the impact of industry in the environment.

Proper safeguards, viable disaster management system technical manpower and strict

implementation of the enforcing authorities standards, will minimise the effect of any

disaster. The tragedies that has occured in the past either in India or elsewhere has

prompted the governments to make strict legislation and if they are implemented in letter

and spirit then only the objective of the said legislation is achieved.

If these factors are not taken care, in future many more acmdents llke Bhopal type may
oceur in many of the Indian Industrial cities such as Bombay, Calcutta, Baroda, ‘Visakhapatnam
etc. which are in the Industrial belt . with oil refineries, metallurgical units, chemical plants,
- etc. L

16.7. CHECK YOUR PROGRESS : MODEL ANSWERS

. * The selection of a site for an industry must be tonsidered keeping in view socio-
political, economical, technical and environmental factors

2. Bhopal gas tragedy of 1984 is the result of human failure, lack of proper emergency
response system and safeguards, resulting in the loss of men and material in and
around the Union Carbide. ‘

16.8. MODEL EXAMINATION QUESTIONS

I.  Answer the following'qu'égtions in about 30 lines each. :

1. Describe the aspects, that are normally con31dered in locatmg an mdustry

2. . Describe in brief the causes and effects of Bhopal Gas Tragedy

II..  Answer the following questions in about 10 lmes each.

1.-  Write a bricf account of Emetgency response system.
2. Describe the role of community in safeguarding the environment.
3. Give an account of failure of implementation of rules and regulatlons in Ipdian
Industrles

Dr. PV. V. Prasada Rao
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UNIT - 17 : POPULATION DISPLACEMENT

Contents

17.1. Objecitives

'17.2. Introduction

- 17.3. Economic Costs

17.4. Social Costs : Displacement
-“‘17-..5 Dlsplacemcnt & Rehabilitation

17.5.1. Response of Bureaucracy 10 D1splaeement Problems :
17.5.2. Critical Issues in Rehabilitation '

17.6. Summary -
17.7. Check Your Progress : Model Answers
o 17.80 Model Exammahon Questions '

171 OBJECTIVES "

Aﬂer gomg through th:s unit, you will be able to :
° explain the role of major dams in dlsplacement of people “and

o ]1st out the problems_that arise on account of taklng- up mega-dams. .

17.2. IN TRODUCTION

The process of development sometimes results in drsplacement of people from their occupatlons, :
place of living etc. While it cannot be totally avoided, efforts are being made to minimise

* the hardships to the people. Planners and. policy makers are now. focusing their attentlon _
on the effects of mega dams. While the mega dams led to increase in agriculture output, = -
the negative effects like displacement of people from their occupation and lands is seriously
raising the, issue of relevance .of the’ development strategy based on mega pro]ects This -
_unit discusses issues connected with d1sp1acement of. population. '

In a developmg country l1ke India where three fourths of total population are depending
. on agriculture, the policy of taking up of river valley projects immediately after independence
was conisidered as an important element of growth strategy. This has been facilitated by
" the process of planned socio-economic development initiated under successive five year-
- plans. India has the distinction of having largest number of river valley projects in the
world. It was recorded by 1985 that the country has 1978 major dams built at a cost of
Rs. 15,026 crores. Known as symbols of national development a good number of these
are located in backward and tribal areas. " Many people living in these areas still look at
these projects with high -hopes. Conventional theoreticians of development still believe
that major dams have. the potential of solving such crucial problems like food shortage
floods, famines, unemployment urban water and power shortages :

- Of late, however, there is a new realisation that although these pro_]ects result in beneﬁts
- they aiso lead to colossal damages. The basic objective of 1mplement1ng the river valley -
' Vproi]ects is ralsmg the standard of hvmg of the people through increased agrlcultural producnon
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But some of the unintended consequences of the mega dams include huge displacement,
submergence of vast tracts of usable land as also of forests. watér logging, soil erosion .
etc. Let us examine the sector-wise negative impact of the dams as displacement seems
to be in large scale especially where work on river valley projects is intensive. - '

Although we have succeeded in increasing the irrigation potential critical observer hold
the view that there are flaws in its calculation. For instance according to a newspaper
report the figures furnished in the Annual Report of Ministry of Water Resources, Government
of India, 1992-93, the achievements of major dams of previous plans needed to be substantially
revised. This amounts to unexpected admission on the part of the Ministry which incidentally
affected .its credibility as also suggests faulty planning process. . By the end of VII plan
in 1990 the major and medium irrigation sector should have created irrigation potential
of 34.8 million hectares (m.h.) which is inclusive of 9.7 m.h. before independence. 1t is
now stated that actually it is only 29.9 m.h. according to the latest report of the Ministry.
The difference is 4.9 m.l. which is actually 25 percent of total irrigation potential created
since 1950 (29.9 - 9.7 m.h.). The'revisioln invelving the 'writing off of irrigation potential-

amounts to the 'writing off’ of the ‘money spent as also the new potential.
- Cheek Your Progress - 1

What is the role of major irrigation projects
Note : a) Write the answer in the space provided below
b} Compare your answer with the one given at the end of this unit,

If the cost of the lost potential of 4.9 m.h. is calculated @ Rs. 42,700 per hectare, an
investment of Rs. 20,923 crores would be needed to make up for the loss which wouid -

not exclude the escalation during the VIil plan period. The bureaucracy of the ministry .
will be accountable for this. '

It is not surprising, therefore, that speaking at the State Irrigation Ministers Confererice

held on July 8, 1986 the then Prime Minister observed 'We need some definite thrusts
from the projects that we started after 1970. Perhaps we can safely say that almost no

benefit has come from these projecis. For sixteen years we have pumped money out.

The pecple have got nothing back, no irrigation, no water, no increase in production, no

help in their daily life. Statement draws attention to 'the basic aim of policy making

which is targeting of specific goal related to the welfare of the people and the improvement

of quality of their life. : '
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173. ECONOMIC COSTS

Building large dams at every conceivable location was regarded as panacea for solving

" economic problems facing the country. By 1977-78 the' country became self sufficient in

food production with ‘increase in average under cultivation- from 22 million hectares in

1950 to 68 million hectares.in 1985. The total area under irrigation haé increased from a

mere 18 per cent in 1950 to 60 per cent in 1985. The major projec_ts generat’ed 13,000
mega watts of power. These projects have also created tremendous employment opportunities
by the construction’ of not only dams and canals but also residential office c_omplexes,
roads and other infrastructural amenities. C '

Despite these visible and iivisible benefits the major dams are yet to attain the sp_eciﬁc =
€COonomic objectiveél Instead of achieving the expected increase in agricultural output of
4.5 tonnes per hectare, it achieved 1.7 tonnes only per hectare. Further, most of ‘the
major irrigation schemes-fell short of the specified irrigation potential. On the other
hand it is increasingly realised that the river valley projects are no more positive propositions

. esp_eciélly in countries like India which are densely populated. The planning commission -

of India usually sanctions a major project when the cost benefit ratio is at 1:1.5. But

~ several studies indicate that the cost benefit ratio in case of major -irrigation projects in

India is only 1:0.56. Further the extent of under-utilisation of the capacity of mega dams
is quite alarming which is one . fourth of what was visualized by planners. While in the.

. case of minor dams it is as high as 94 per cent. ‘The average cost of providing irrigation

facilities to one hectare of land is Rs. 7,224, under major dams. However it works out to

"only Rs. 1,754 in case of medium/minor project. Again the net benefit derived by the-

displaced people under vatious major irrigation_schemes is alarming. Without denying

~ the benefits accruing ‘from‘tﬁe-construction' of a major -dams, it may be mentioned that

because of not only the enormous cost overruns but the enormous gestation pcriod which.
tends to tax the patience and the endurance of its prospective beneficiaries. ' -

Further the delays that inevitably occur-in paying compensation to the persons displaced

by the construction of the reservoir and resultant suffering suggests minor or smaller
dams are to be preferred to the major ones. Significantly major dams say for instance
the Narmada Valley around which there is 1ot of controversy ;czinnot anymore be regarded
as Modern Temples as termed by Pandit Jawaharlal Nehru since they have become Mausoleums
signifying the death of the fond people's expecta_tibns'.' Similarly tribals living around
Nagarjuna Sagar and Srisailam Dams in Andhra Pradesh are yet the benefited by these
dams constructed 25 years ago. - ' -

Di_splacpd by the construction of the dams, the families were péid a nominal coinpeﬁsation
which caused untold misery to thé affected people and made them destitutes forcing them
to change their traditional occupation from agriculture to other occupations to which they

" find it difficult to adjust. Thus the project affected people, became unskilled daily wage

carners and are forced to migrate to urban areds in search of livelihood.

Projects initiated in-the 50s are yet to be completed. Of the 1812 major irrigation projects

_initiated in the sixth five year plan more than-80 per ¢ent spread to the 7th plan alsc.

The total gstimated cost went up from Rs. 13,154 crores to nearly Rs. 33,000 crores.
The cost of Nagarjuna Sagar Project also rose from Rs. 91.12 crores originally estimated
to Rs. 844.63 crores towards its completion i.e:, more than nine fold. The cost of Sriramsagar

-dam increased 25 times (ftrom Rs. 40 crores to Rs. 1,007 crores). .The cost of Maharashtra
) Khandavalsa Project climbed to Rs. 175.13 crores from an estimate of Rs. 11 crores.




The cost of Bihar Subarnarekha Project had also gone up from Rs. 480.9 crores to Rs. .
1,056.69 crores. Regarded as the largest river projects in the world, the Narmada Valley
was originally estimated to cost Rs. 9,000. crores and is likely to soar well ‘beyond Rs.
25,000 crores. According to an enquiry committee which scrutinised 64° dams, it was
reported that the average increase of the cost of major irrigation projects is any where
between 100-108 percent. ' '

17.4, SOCIAL COSTS : DISPLACEMENT

Besides economic costs major river projects also raise the issue of social costs. The
greatest cost of the project is the widespread displacement of local people from their
“habitat and loss of their traditional occupations. It is estimated that the number of people
affected directly or indirectly by all irrigation project in India over the past 40 years can
be as high as 20 million. For instance, the Hirakud dam in Orissa, one of the largest in
‘the country, executed in fifties, has displaced more than 20,000 people residing in 249
viliages_. However, the government could evolve a resettlement package which could:
take care of the bare minimum needs of people living in'33 wviilages out of 249, Again
in Andhra Pradesh, the Srisailam project, completed in 1983, displaced over a lakh of”
‘people. The Tungabhadra river project in Karnataka displaced more than 55,000 spread
over 90. villages. Further more, due to. execution of 233 minor, medium and major dams
in Maharashtra, about 2,220 villages have been affected displacing more than 1.25 lakhs
- of families. . - M.\ ' > ' '

. In any massive displacement, the most_affected are poorest sections of the population -
consisting of Scheduled Castes, Tribes and landless labourers. A report of the Commission
for Schéduled Castes and Scheduled Tribes says that about 119 large irrigation and hydroelectric.
projects, implemented in various parts of the country led to the displacement-of nearly 17
lakh population in which more than half are tribals. Further, it is estimated that the
Narmada Sagar Project displaces a large number of SC & ST population. It is observed

_that benefits like additional electricity generation, additional irrigation ete. are likely to .
be enjoyed by a small number of people comprising of farmers and industrialists compared
to lakhs who are. displaced. - ‘

Check Your Progress - 2
Who suffer most because of displacement and why?
Note a)' Write the answer in the space provided below.

b) Compare your answer with the one givén at the end of this unit.

.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
..............................................................................................................................................
.............................................................................................................................................

..............................................................................................................................................
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According to several newspapers reports, and freelance journalists the 1'ehabilita:fi_0n .n‘!ea,sures )
.adopted under various projects are inadequate. For example, the number of families displaced
between first and the second plans due to development projecis in Bihar was around
47,000 while it was more than 20,000 in Orissa and West Bengal. However, only 23
percent of these families are rehabilitated so far i.e., after nearly 20 years. _F_qr example
several thousands of families were displaced because of dams in Bengal and Orissa.. Only

" & fraction of them could be rehabilitated. In Madhya Pradesh similar position is prevailing’
in case of most projects. The Bhakranangal dam constructed during 1950's had resettied
only 33 pefcent of those families which were displaced. ' -

The displaced villagers mostly, comprise cultivators who have very deep attachment to
their lands and homes. Further they are distressed because they believe that their lands
are abodes of their Gods.and the spirits of-their ancestors whose displeasure may affect
their survival. When they are forced to give up their love-and attachment to their ancestral
property and are denied opportunity of living together among their kinsmen, great disruption -
in their social life is bound to follow. The payment of money by way of ‘compensation
does not provide adequate relief to the displaced persons because of social and psychological
- factors. ' : : :

Despite the policy pronouncements for rehabilitation and resettlement, the mega dam projects
in India caused widespread displacement of people and disruption of their lives including
their exposure to health hazards for which rehabilitation measures have often been inadequate.
The ccological damages caused in terms of water management, soil erosion, earthquakes

‘etc. are colossal. Public policies governing planning, programming and implementation

of large river projects therefore call for a review especially in the rontext of displacement
of huge populations. : ' S

17.5. DISPLACEMENT AND REHABILITATION

According to the report prepared by the Tata Institute of Social Sciences, Bombay, the
Sardar Sarovar project. will submerge 37.000 hectares (92,500 acres) of land in three
states, i.e., Gujarat, ‘Maharashtra and Madhya Pradesh. Conservative estimates place
the number of displaced at approximately 1,52,000 persons (about 27,000 families as

_ __'per‘governmen_t estimates) residing in 245 villages of these states, to be affected by
the submergence. : T ' '

A pumber of studies on 'cost-benefit analysis’ of the Sardar Sarovar Preject were done.
These studies have shown that trey were conducted without fully taking into account the
social and environment costs. The Narmada Tribunal on Resettlement & Rehabilitation
(R & R) was based on the critical minimum requirements of resettlement for the displaced'.
A detailed estimations of cost benefit analysis of i{esettleme_nt and Rehabilitation package .
-of the project, it appears, were not undertaken. However, the Narmada award was hailed
as a breakthrough in rehabilitation as it made . provision not only cash compensation but
R : also other aspects. Some of which include : - a) Schemes to improve the standard of
living they were enjoying prior to displacement, b) Plans to relocate their village units

‘in accordance ‘with their preference, ¢) to work for integration within the community in
~which they aré resettled d) work :out appropriate compensation and adequate social and
physical rehabilitation infrastructure. - '

_The policy of rehabilitation/resettlement was good. When it comes. to implementation,
there are several problems. For instance in the case of Narmada Valley ‘Project, the
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governments of Gujarat, Maharashtra and Madhya Pradesh are following different methods
and rules. The disparities marking the implementation of R & R package has resulted in
reducing the choices available to the disptaced (project affected persons). For example
there is no uniformity in determining the quantum of aid payable to PAPs in Maharashtra
and Gujarat states towards the compensation for land. The absence of parity between the
packages across states has given rise to dissatisfaction among the displaced. Some state
governments pay higher compensation, others less, still others delay it. Each mega dam
evolved its own package of rehabilitation and resettlement. For example rehabilitation

. plan for the displaced population is reported to be better over the earlier ones in so far as

Narmada project is concerned as the land owning family which loses 25 percent of land
gets atleast 5 acres as compensation in addition to a settlement grant. There are plans in.
the resettlement to provide primary schools, panchayat ghars, dispensaries, seed stores,

children parks, drinking water wells, main link roads and house sites as part of resettlement
package. : - :

Some of the measures are’ not doubt appreciated. Compensation for houses seems not
only reasonable but also generous, along with transport costs and bank accounts opened

- for the PAPs in order that they may not be tempted to sell them. However, critics hold

the rehabilitation” package still to. be unsatisfactory.

Since, there is a gap between intention and reality, the entire package is marked by loopholes
and omissions. The 'Land for Land' policy has not been a total success with states having

- their own compulsions. Here again some states deviate from this policy and, offer cash

instead of land which eventually defeats the very purpose of having a relief and rehabilitation
pohcy common fo atleast two or three states. '

In case of Sardar Sarovar Project, as pointed out earljer, the plan for Land for Land
policy has not succeeded to the extent the policy planners th.ught. The policy of planned

~ rehabilitation of oustees ‘hardly materialised. - In trying to buy land, the tribal oustees

found themselves scattered over several villages which- might entail greater hardship to
the remaining tribals. This is bound to have serious effects on the closely knit social life
of the tribals. A majority of those displaced under Narmada Valley Project belong to
Scheduled Tribes category.

- Again among the STs and SCs majority are cultivators of forest land. Since the land

they are cultivating belong to thé government, they get no compensation eventhough it is
under cultivation for'more than hundréds of years by them. For many families this will
obviously be a severe blow. Some states like Madhya Pradesh tackled this problem by
regulating forest encroachment. -

17.5.1. Response of Bureaucracy to Displacement Problems

Rehabilitation is a delicate matter, calling for a great deal of 'understanding and dedication.
It is observed that the rehabilitation officers were at times quite ignorant of the happenings
in the field, and their attitude towards their work varied from commitment to indifference.
The frequent transfers adds to the problems as the officers concerned have had to begin
all over again in discharging their duties and their attitudes towards tribals is generally
inconsiderate and even callousness
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'17.5.2. Critical Tssues in Rehabilitation

Most of the oustees of major river valley projects are yet to get benefits. .For reallising,"
it is necessary to ensure that alternate land is given for land submerged; firewood and

fodder alternatives-are also be given, All members of single village be resefntle(_il toge_tha-a'r,
that land be given in the command area and the landless be looked. aftgr-_ with speclgl
care. It needs to be recognised fhat without a total understanding of the cultural ethos

and' psychological make-up. of the tribal and _the’l-péas'ants,' rehabilitation is bound’ to be a,

f&_iilure. -

17.6. SUMMARY ~

Ait-hoﬁgh'_thefe are advaﬁtﬁges in going ahead with thé-.mega'dams as they provide river

water cultivation and consequent increase in agricultural production the negative effects -
- of the dams-like displacemerit, its effects an eco-system of the areas, seismographic effects,

disturbance to the social and cultural fabric of the region, problems in resettlement and
rehabilitation, loss of forests, danger to the flora and fauna apari from health hazards

strongly suggest the revision of the policy on majer dams. In the absence of clearcut
policy on relief and rekabilitation, millions of people are displaced now and they are.
- undergoing untold sufferings. In fact issues of displacement led to violent agitations.

These agitations produced leaders like Suriderlal Bahuguna (of Chipko movement and -
more recently Tehri Dam) and Ms. Medha Patkar who succeeded in mobilising masses.

against mega-dams. like Narmada Valley. A burning issue in these agitations/protests is

" the issue of displacement and unsatisfactory relief measures. Unless these are seftled

perhaps the benefits of _mega—dajns are outweighed by limitafions. |

17.7. CHECK YOUR PROGRESS : MODEL ANSWERS |

1. The role of major irrigation projects in irrigation is to increase the irrigation potential ~

" and the agricultural output.

2. In any massive displacement, the highest sufferers are poorest sections of the population
consisting of scheduled castes, Tribes and landiess labourers. It is because of the
widespread displacement’ from their habitat and loss of their traditional occupation.

17.8. MODEL EXAMINATION QUESTIONS
I Answer the following quest_ioné‘ .in abcl_mt'SO lines each.
.- - Trace the major pause"s for displacemcnt of population. - _
2. Analyse the causes for imbalances in R & R policies oflcliifferent'states. _

IL.  Answer the foiloWing questions in _abo‘ut-'iﬂ lines each.

1. What are the inega dams in our state and list the. advantages accrued from
them? - Lo o : L
2. . What are the social and psychological -cbnseque—hces of displacement? -

- Dr. I Ramabrahmam
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UNIT - 18 : TOXIC AND CHEMICAL WASTE

Contents

18.1. Objectives
18.2. Introduction
18.3. Toxic and Chemical Wastes
' 18.3.1.. Agriculturdl Waste
18.3.2. Industrial Waste
18.3.3. Garbage
18.3.4. Nuclear Waste
18.3.5. Chemical Waste
18.4. Case Study : Ta;_{nery Waste
18.5. Community Action
. 18.6. Summary S :
18.7. Check Your 'Progress : Model Answers -
18.8. Model Examination Questions.

- 18.1. OBJECTIVES

After going through this unit you will be ablé to

® . differentiate and .distinguish.bgtxﬁeen various types of wastes,
. describe the disposal or management- of wastes, and
®  explain the method of treatment of tannery.

[

18.2. INTRODUCTION -

The unproductive. material which is a by-product of handling, process and utilization of
material often referred to as "WASTE". However, such material continue to be as waste :
until its ‘potential for utility is explored. '

‘The peculiar nature of human being is that he progressively changes his environment to
suit his. biological and social needs. In this transaction he. utilizes the material necessities
(other wise called Resources) and produces harmful waste materials. Population explosion
and man's quest for more material comforts have resulted in the generation of large ‘amounts
of various types of waste material. This has necessitated the huihan race to think and
desire ways and means of managing these waste material. - Wastes may be classified into:
gaseous, liquid, and solid wastes. In this unit the discussion is mostly limited to solid
and liquid wastes. o A '
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18.3. TOXIC AND CHEMICAL WASTE

 Qrigin of Waste : The peculiar nature of human beings is that they progressively changed
* their enviroriment to suit their biol'dgi;él and social needs. In this transactjon they utilise

the material necessities (other wise called Resources) arid produces worthless and sometimes

harmful by-products, These products are normaily _rgfefred to as wastes. 'Waste products

may be of gaseous, liquid or"soljd in nature.

18.3.1. Agficultural Waste

~ One of the consequences of Te;_chnologic'a'l‘pri)_g_-r’esé and Agricultural revolution has been
the release. of large number of chemicals into the Environment. ' : '

' .-V.er'y broadly, -Agricultural'_poilution s cavised - by refuse of any form from agricultural .

operations of any kind. In common usage, the term agricultural refuse generally includes
the following type of wastes. ' C : ' o

i) Manuré and '_t)ther'wastes from fai"rhs”and th_e .operations-. feed fots of p_b_ulfry o

' nouses. : R v ' ’ . - .

ii)" Slaug-h_terhbus-e wastes
iii) Fertil{ser. and pestié—ide rlino_ff- from c;'bp.lands. '
' .i;r.) i—lar_vest”Wz-istes (plant residues)
v) Salt and silt drai:ne'd 'fror'_n irfiga’ted_ lands (secll‘im_.enlté,)' '.

‘Sediments contain soil and mineral particles washed from ‘the land by sterms and flood
waters, from croplands, unprotected forest soils, overgrassed pastures, strip mines, roads . .
.and bulldozed agricultural lands. Sediments have been both a blessing and a curse to .
_ V.ag.ricﬁlture_.' "They augment the fertility of the soil where-they deposit (e.g., River Deltas)

and they also.destroy the. irrigation systems like canals, reservoirs and even multipurpose
dams. Sediments can interfere with the movement and spawning of fish and other aquatic .
organisms. * It also interferes with the domestic and industrial usage of waters and affects
the recreational quality of water Sourses. o s

Control of soil erosion will drastically- reduce the sedimerit content and soil erosion -can
be minimised by covering the land with grass and vegetation. FPlant residues from crops '
and orchards can constitute “environmental .pollution when they harbour plant diseases

. and pests or when they are burned and omit zaseous pollutants. ‘Agricultural burhing and

related Aijr pollution problems-are likely. to continue. until better methods of contrelling -
plant diseases are available. ' R Lo :

Agricultural runoff contains plant nutrients and pesficides as those are employed indiscriminately.
Excess amouats of plant nutrients like phosphates and nitrates causes a phenomenon catled
'Cultural Butrophication’ which, renders the Water body useless for domestic and  other
needs. The presence of toxic chemicals like chlorinated hydrocarbons and organophosphates’ '
‘makes the life of the aquatic organisins more worse. - The peculiar property of these
materials is that they concentraie over food chains. ' . S
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- Apart from the above, animal disease agents,_dAead ahimals, and waste from agriculture
based industries can also be included under Agricultural pollutioi.

18.3.2. Industrial Wastes

As a consequence of population. éxplosion and better Technical knowhow, rapid industrialisation
took place in recent times, prior to which our economy was Iargely agrarian, the problems
- of industrial waste has grown steadlly and significantly.

Water is an essentlal raw material in almost all manufacturing industries, though only a
small part of it may appear in the finished product. The remainder becomes a waste
material, contaminant to a smaller or larger degree depending on its usage in the plant.

Industrial effluents are as varied in nature as industries themselves, the problem gets’
aggravated as no standard procedure for treatment can be recommended. Industrial wastes
include waste from food and kindered products, textile products, paper and allied products,
chemical industry, petroleum industry, mining, rubber and plastics, metal and other industries.
Indusirial wastes contain many substances like inorganic salts, acids and alkalis, organic.
substances in the form of dissolved, suspended solids and sediments.

. Methods for Disposal of Industrial Effluents : There are 3 alternatives for the disposal _
of Industrial Wastes : : '

‘1. - Direct disposal into streams without treatment.
2, Discharge into municipal sewage and combined treatment.
3. . Separate treatment of Industrial waste.

The sclection of the above process depends on vét_rioué. factors like :
1. Self puriﬁcatior;dapacit_y_ of streams -
2. Threshold value set by ISI
3. Cost factor _
4. Advantages if any if mixed with domestic wasté
" The disposal of Industrial wastes broadly consists of :
a) Equalisation
b} Neutralisation
¢) Physical treatment
d) Chemical treatment
¢) Biological treatment

Equalisation and Neutralisation tanks are optional where as the sedimentation tank is provided
only when the waste contains high percentage of suspended solids. Coagulation, and
flotation followed by clarification remove.suspended and dissolved solids. Advanced
methods like Reverse Osmosis, Electrodialysis, Ton exchange and Thermal Reduction are
normally employed only when faced with acute shortage of water, Biological treatment

]




 consists. of actwated sludge prciess, Trleklmg ﬂlter stab:hsanon ponds, aerated lagoons
'0x1datlon d1tches and B1o-dxscs : - -

Check Your Progress - 1 & 2 o / IR o o ‘l'l
1. What does the Agneultural runoff contam‘? What phenomenon does it cause? -
2. What are the three alternatives for dlsposal of mdustnal efﬂuents'? |

Note : a) Write the answers. in-the space prowded below. |

b) Compare your answers w1th those given at the end of thlS umt
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18.3.3. Garbage

Garbage is a type of solid, waste and mostly consists of putrlclble (Decomposable) matenal'

The disposal of Garbage is really a serious problem in most Urban ateas and the real

magnitude of the problem is evident only when one passes through a open dump yard.

* The changed complexion of garbage into a complex mixture of paper, plastics and putrifying '
materials, make .it a. potential pollutant of the environment. The sources of garbage are

given below : o :

i) Wastes from food slaughter houses, canmng, Freezmg 1ndustr1es etc

1i) _Munlmpal waste - sfreet sweepmgs sewage treatment plant wastes wastes from' :
' schools and. other mstltutlons o '

iii) Domesuc waste - Rubblsh Kltchen waste and Occa51onal large wastes from houses o

vy Co_mmerc:al wastes -




- Table - 18.1. Compositibn of Garbage (Municipal refuse)

Sources -~ s . . . Present - N 1980
' estimate % (w) - estimate % (w) 3

Dust and cinders ) o | 12.- _2.8 o 9 - 12
Vegefable and Putrecent matier - ;' : 17 -35 - 19 98
Paper and Card board - o 30 - 32 - 37 - 47
Metals S o 6 - 8 0- 9
Rags and Textiles: ‘ _ o 2 _ 1 )
Glass : - 8 - i0 ' 7. 8
Unclassified debris - 25 -65 2
Plastics | o 0. s 3
Density as collected. . - 150178Ke/m3  120-130Kg/m’

The 'steady increase in Garbage content throughout the Globe is mainly due to the throwaway
culture and if this Is not-checked, probably the human race has to bear the difficulties in
handling the Garbage. - : ' '

The percapita Garbage (Municipal w'aste) generated by .an urban resident is estimated
around 350-1000 g/head/day I

Table -'18.2_. Percapita solid waste in seme of the Indian Cities.

City o ' Per capita solid waste
(in grams/head/day)

Bangalore ; : ' 4168

Bombay =~ | _— a5

Calcutta - 813 '
Pelni . _- a0

Hyderabad - ' Co- 309

Madras : o 400

Visakhapatnalﬁ' _ 3739

* Collection of Garbage : When the quantities of Garbage handled is relatively smal}' then
collection and transport may be done manuaily. However, ‘when the quantities are large

mechanical means are normally employed.

Garbage must be collected atleast once pe'r week. In general, the amount of ‘Garbage
collected per stop receiving twice a week would be greater than the total amount of
Garbage per stop receiving once a week collection. '

a) Back yard ceil:ectiqn-: Collections remave refuse from the back yards of premises
. and return the containers. Thé disadvantages of this system have been-higher costs,
damage to fences and landscaping as collectors generally resort to short cut methods.
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b) Block collectlon : In thlS system, a collectlon vehlcle travels a regular route at
prescribed intervals. and it stops at every street intetsection. The residents of all
" the streets leadmg from that mterseetlon empty their waste contamers into the vehicle.

c) I'Kerbs,lde collectlon Thns collection also requrres a regular service, and fairly
precise time-table. " Residents must put their bins on the foot way in advance of the
collection time and remove them after they have been emptied.

As for as the Indian scenario is concerned the mumclpal corporations; mumc1paht1es and
the Panchayats are entrusted w1th the task of . collectron and dlsposal of garbage. '

Disposal Methods : A number of disposal methods of garbage are available of which
some rmportant arcas are presented here, ' o

a) Hog feedmg Hogs were. extenswely used for garbage disposal. : In colonial times -
hog wandering in the’ sireets were scavengers. of wastes in gutters. Experimental

data suggests that a gain of 160 kg live weight could result from the feeding of 6
‘metric tons of garbage and this results in the productlon of 55 Kg of pork, How

ever this practice has led to a high incidence of trichinosis and other viral diseases

* in human beings. Thus the practice of Hog feedtng on Garbage is insignificant -
now a days. : ' s

b)' : Open Dumps : Dis'posing'of' Garbage'in open dumps is the most eommon waste -
disposal method. practlsed throughout the world The dlsadvantage assoclated w1th =
this method are :

i) Aesthetlc msult on the surroundmg envrronment g

_' 'i_i)' - Public health probleths (e.g:. Typhold fever, cholera and dysentry, "[uberculosm
) Anthrax, and other dlseases) o :

s 111) A1r'Pollutlon problems

) Samtary land fills . In'sanitary land ﬁll eperattons the Garbage is spread in thm;
layers that are compacted by heavy bulldozers before another layer is spread. After o
the refuse is perhaps 3 mts. deep, it is covered by a thin layer of clean earth which
is again compacted. At the. end the fill-is- topped with another meter of compacted
earth : .

The advantage of a-"Sanitary landfills are

i)  Public health problems, are minimised, because flies rats and other pests are unable
B to breed in the covered refuse Co e ‘

i) There is. no a;r pollutlon from burnmg and none from ‘dust or odour.
i) No fire hazards or its probab1hty is very 1ess |

Land fills.can be used to convert swamps marshes, d used out gravel pits into' playgrounds :
;parkmg areas, and other facilities.  Landfill sites, after completion of filling, can thus
become valuable propertles However these srtes are also assoclated with some problems

i
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The disadvantages of Sanitary landfills are :

i) Possible explosion because of production of methane if the landfill is not properly
filled. '

ii}  Possibility of ground water and surface water pollution if the land fill is not 'properly
located '

iii)  Settling of land

Incineration : Incineration is a process in which’ the garbage is subjected to burning at
high temperature. This process leaves behind roughly 1/3rd to 1/4th of the original
volume as unburnt which can again be disposed off in a landfill. The main disadvantage °
with incineration is Air polluti_\dn-. )

Ocean Dumping : Coastal cities can only practice this process and infact this process is
obviously will be a dangerous policy with regard to toxic wastes. '

Composting : One of the best way of utilising municipal waste or garbage is camposting,
which 1s practiced on a large scale in Europe. Composting, involves fermentation of
‘refuse into a product, '‘Compost’ which supplies valuable humus for soil. The composting
is generally accomplished by heaping the refuse and moistening.it, then letting it to ferment
for six months. The fermentation occurs at 50 - 80°C which is apparently too high for
pathogens to survive. Compost i$ a valuable soil condition because no artificial prodLJct :
is capable of adding humus to the soil. It's fertiliser value is very low 0.5% Nitrogen,
0.4% Phosphorus and 0.2% Potassium. Composting is most common in Netherlands,
where it is used to dispose 1/6th of all the municipal refuse.

Resource Recovery : In recent years many countries have taunc 1ed programmes to recover
resources present in municipal wastes. In Andhra Pradesh the municipal corporation of
Visakhapatnam is planning to generate Energy from Garbage generated in the Corporation
limits. o

The two major approaches for better management of Garbage are :
i) Source reduction
il)  Resource recovery

This phenomenél increase in the volume of Garbage is due to the "Throw-away' policy of
the society. Unless this is changed, the world population has to bear the problems associated
with Garbage. : ' ' ' '

Check Your Progress - 3
What are the different methods of garbage collection
Note : a) Write your answer in the space provided below.

b) Compare your answer with the one given at the end of this unit.

.............................................................................................................................................

..............................................................................................................................................
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DR. B.R. AMBEDKAR OPEN UNIVERSITY

FACULTY OF SCIENCE

P.G. DIPLOMA IN ENVIRONMENTAL STUDIES

COURSE - II : ENVIRONMENTAL, AWARENESS °
AND HEALTH ‘

MODEL EXAMINATION PAPER

Time : 3 Hours Max. Marks : 100
' SECTION - A

Answer any four of the following questlons
Each question carries 15 marks.

Answer the following questions in about 30 lines each.

1. Can the NGO's supplement or replace the welfare programmes of the 'Goyernment
- and other Institutions? Elaborae.

2. Write in detail about major Chemlcal Accidents and 1mpact assessment.
Write about optlmal utilisation of resources.

4, Enumerate and discuss briefly various methods of treatment of public water supplies
drawn from a river. : '

Write briefly about routes and spread of infectious- agents,

What are the Occupational Hazards and Diseases? Identify and classify the agents
responsible for hazards and dlseases Give suitable examples.

7. Describe the aspects that are normally con51dered for locating an Industry.
- 8. What are the different causes of Famines’ and Floods?
SECTION - B

Answer any five of the followmg questions.
Each question carries 8 marks.
- Answer.the following questions in about 10 lines each.

9. Differentiate between Fertility and Fecundity. -

10.  What is Thanrao Strugglé? '

1. Write briefly about Films and Publicity.

12, Discuss the usefulness of CBA.

13.  Outline the impact of Population Growth on Envircnment.
14, Write briefly about Biological Control gf Mosquitoes.

15.  Define Earthquake Predictions.

16.  What are the Social and Psychological Consequences of Displacement?

17. How is Nuclear Waste disposed?
18. - Write briefly. about Chemical Wastes.
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and therefore effected both human and' bird populations. Some of the chemicais (e.g.,
metals, chlorinated hydrocarbons ete.) are accumulated slowly over food chains resulting
- in bicamplification, o '

The following methods are normally adopted for thle-disposa] of Chemical waste
L Nentralisation |
2. Precipitation
3. Evaporation
4. Solvent Extraction
5. Re-use or Recycling
Check Your Progress - 4 & 5
-4 Where does the major share of radioactive poilution come from?
" s Where did Mercury poisoning occur between 1953-19607 What is fhe result?
Note :  a) Write the answers in the space provided below. .

b) Compare your answers with those given at the end of this unit,

18.4. CASE STUDY : TANNERY WASTE

Among the variety of wastes, Tannery wastes can create serious pollution problems in
the receiving water bodies. The Tanning Industry is one of the oldest industries in India
and the Tannery wastes are characterised by strong colour, high Biochemical Oxygen
Demand, high pH and high dissolved solids. Much of the Tannery waste is liquid with a

large proportion of solids, suspended solids, soluble material and odour.

Various unit operations are involved in the processing of raw animal skins or hides into
differént types of leather. The Tanning process consists of 3 basic things.
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L. Prepération of hides for tanning
2. Tanning proper
3. Finishing

In the first prosess, the hides are washed and then limed with a paste of lime and sodium
sulphide (§:1). Limed hides are then cleaned and subjected to Bating process. The
. Bating process prepares the hide for tanning. '

The Tanning process makes the hide non-putricible and soft when dried. Tanntng is of 2
types :- ' '

i) Vegetable tanning : The ma’teria}sﬁ,:ljé"ed are extracted from trees.

{iy Chrome tanning : Chromium __sa]"cs are used.

The final stage of finishing consists off stuffing and fat liquoring followed by dyeing.
these processes make the leather soft, "pliable and resistan{ to tearing. Dveing is done
using synthetic dyes.

Sources of Waste Water : The waste water originate from all the operatiens in the
tanning process. The waste is of both continuous and intermittent type. The former has
a larger volume but the poliution load is less and the latter is small-in voiume but has a
high potlution load. '

Characteristics of the waste (combined)

Colour - brown

pH - 123

C1 - 10,600 mg/litre

Total solids - 23,410 mg/litre

Suspended solids - 3,310 mg/litre

Chemical Oxygen Demand - 6,675 mg/litre

~ Biological Oxygen Demand - 4,000 mg/litre

Effects of Waste on Receiving Waters © The Tannery wastes are characterised by high
Bio-chemical Oxygen Demand, suspended solids and strong colout. These wastes deplete

the dissolved oxygen rapidly in a water body due to both chemical and biclogical Uxidation
of Sulphur and Organic compounds. ;

Chromium is toxic to aquatic life and inhibits the growth of fish in the water body.

18.5. COMMUNITY ACTION

Community action in other words means "Peoples participation” and the basic purpose of
Public participation is to promote the productive use of inputs and different perceptions
from Private citizens and Public interest groups in order to improve the quality of environmenial
decision making and in some cases siop the complete process that leads to environmental
degradation. '
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One ¢an identify at least three functions that a community can play in terms of general
development programmes and projects and regarding environmenta! conservation in particular.’

.~ A catalystic role : The community can be responsible for initiating dialogue and .:
action regarding specific issnes. The community concerned may itself be the catalyst~
or in some cases a Non-Governmental Organisation or an individual may act as a
catalyst, spread awareness and start 2 movement involving community action.

2. A comsultative role : A community can give advice to the government and other
agencies regarding the strategies and objectives of specific efforts. This can be
said to be a continuous two way communication process which involves full public
understanding of the processes and mechanisms and soliciting actively from all coricerned
citizens and people, their opinions and perceptions.

3. An implementative role : In such a case, the community participates.in the
implementation of the programmes, objectives and projects.

. Some other very important areas of community action are in waste management and
" environmential conservation. '

Community Action in Waste Management : Resource recovery has been a high technology
area but gains importance as Resources become scarcer. Utilization of wastes constitute
both direct and indirect contribution to economic development by way of employment -
generation. In many cities of developing countries garbage is sorted out for reuse. Some
of the recyclable wastes are tins, glass; paper, plastics, fags and bones which in developing
countries are sorted out manually. But in some countries like Japan the wastes are sorted
out at the source itself by the people. Separate containers for different categories of
garbage are used and collected for recycling. Therefore collection of waste in such a
way reduces cost and can be done only by active peoples participation and cooperation.
The plus point is that instead of making it totally mechanical, waste collection could be
partly labour intensive, especially in India with immense man power, with its utilization
at the source end. ‘ |

People's Participation in Conservation : In nature, plant, animal and human populations
do not exist in isolation. This fact poses man with an immensely complex puzzle as he
tries to find ways to manage the resources. Thus any effort to control or manage a°
particular aspect must invelve participation of the entire community. '

To determine which of the various popular conservation raovements is the most stirring.
The pioneering one, the 'Chipko Movement' is viewed as the first true ecological movement
of the people in India. This tree hugging movement has saved the rich Himalaya vegetation
of Garhwal. The commercial exploitation of these forests had given the people of this
region a rallying point to collectively oppose the exploitation of their natural resources.
This movement has created an awareness among-the people regarding the implications at
ecological destruction. The chipko movement has demonstrated the workability of a powerful
model of people's participation. ' - '

This movement has inspired other environmental protection movements like the Appiko
movement of Uttara Kanara and Save the Silent Valley movement of Kerala etc.

Nature. can never be managed well unless the people closest to it are involved in its
management and a healthy relationship is established between nature, society and culture.




Today with no participation of the common people in the management of local resources,
the poor have become marginalised and alienated from their environment, that they are
ready to discount their future and sell away the remajning natural resources for a pittance.

Check Your Prbgress -6

Write the three functions that a community can play in the general development programmes
and projects. .

Note : a) Write the answer in the space provided below..

b) Compare your answer with the one given at the end of this unit.

.........................................................................................................................................
...............................................................................................................................................

18.6. SUMMARY

There are various activities of the human-being and almost ail activities generate Toxic
and -Chemical wastes. Wastes are of various types like Agriculiural wastes, Industrial,
Domestic wastes in the form of garbage, nuclear and chemical wastes.

- The characteristics of each waste and its effects are different. As a result the treatment
of each is different. Some of them also involve social factors like garbage collection
which involves community action. :

Community action is of utmost importance in environmental conservation and the 'Chipko'
movement in India is the pioneering and the most successful one.

A case study of Tannery waste which involves the process and its effects has been giver.

18.7. CHECK YOUR PROGRESS : MODEL ANSWERS

i. Agricultural run off contains plant nutrients and pesticides which are applied
indiscriminately. Excess amounts of plant nutrients like phosphates and nitrates
causes a phenomenon called 'Cultural Eutrophication',

2. The 3 alternatives for the disposal of Industrial effluents are : (i) Direct disposal
“into streams without treatment, (ii) Discharge into municipal sewage. and combined
treatment, (iii) Separate treatment of Industrial waste.

3. The different methods of Garbage collection are : (a) Backyard coflection, (b)
Block collection, and (c) Verbside coliection.
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The major threat to environment from radioactive pollution comes from _phases of

Nuclear power plant operatlons chemical piocessmg of spert fue] and Nuclear waste
disposal. :

Mercury poisoning occurred near Minamata in Japan and over 40 people died and
many other suffered with neurologlcal problems.

- The 3 functions that a community can play in the 'reneral development programmes

and projects are : (a) Catalystic role, (b) Consultative role, and {¢) Implementative
role s .

18.8. MODEL EXAMINATION QUESTIONS

I

IL

Aﬂswer the following questions in about 30 lines each.

1. Give an account of Agricultural waste and its effects.
2. Write an essay on Garbage collection and disposal.
3. What are the methods for disposal of Industrial effluents?

4, Give a detailed account of Tannery waste.
Answer the following questions in abeut 10 lines each.

1. Write briefly about collection of Garbage ‘
How is Nuclear waste dlsposed‘?

2
3. “Write brleﬂy about community actlon
4

Brleﬂy write about Chemlcal wastes.

Dr. P.V.V. Prasada Rao
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DR. B.R. AMBEDKAR OPEN UNIVERSITY

Time

10.
1.
12.
13.
14,

15,
16.
17.
18.

'FACULTY OF SCIENCE

P.G. DIPLOMA IN ENVIRONMENTAL STUDIES

COURSE - II : ENVIRONMENTAL AWARENESS ’ |
- AND HEALTH -

MODEL EXAMINATION PAPER ,

: 3 Hours . ' Max. Marks : 100
 SECTION - A

Answer any four of the following questions.
Each question carries 15 marks.
Answer the following questions in about 30 lines each.

Can the NGO's supplement or replace the welfare programmes of the 'Govemment

- and oth_er Institutions? Elaborate. -

Write in detail about major Chemical Accidents and impact assessment.
Write about optimal utilisation of resources,

Enumerate and discuss briefly various methods of treatment of public water supplies
drawn from a river. '

Write briefly about routes and spread of infectious ‘agents.

What are the Occ¢upational Hazards and Diseases? Identify and classify the agents
responsible for hazards and diseases. Give suitable exampies. ‘ '

Describe the aspects that are normally considered for locating an Iidustry,
What are the different causes of Famines and Floods?
SECTION - B

Answer any five of the following questions.
Each questioni carries 8 marks,
Answer. the fol_low_ing questions in about 10 [ines each.

‘Differentiate between Fertility and Fecundity.

What is Thanrao Struggle?

Write briefly about Films and Publicity,

Discuss the usefulness of CBA.

Outline the impact of Population Growth on Envircnment.
Write briefly about Biological Control of Mosquitoes.
Define Earthquake Predictions. '

What are the Social and Psychological Qoﬁsequences of Displacemefit?
How is Nuclear Waste disposed? -

Write briefly about Chemical Wastes.
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DR. B.R. AMBEDKAR OPEN UNIVERSITY

FACULTY OF SCIENCE

' P.G. DIPLLOMA IN ENVIRONMENTAL STUDIES

COURSE - II : ENVIRONMENTAL AWARENESS
AND HEALTH |

ASSIGNMENT - 1

Time :.2 Hours

Note :

1. Do Not copy the answer directly from any -of the books.

2. As far as possible, try to answer the questions mdependently in your own
words. :

3. If it is 'necessary 1o quote from aﬁy source, give the correct reference,

4. Use your own foolscap pages for Writing the assignment, ' '

5. | Leave sufficient margin for the comments of the evaluator.

6. Completlon of this a551gnment nermally should not take more than two hours
tlme .

L Answer the following Questions In about 30 lines each.
1. What are the problems arising due to urbanisation? Write briefly about

them.

2. Can be NGOs supplement or teplace the welfare programmes of the Government -

and Other Institutions? Elaborate.

3. Write in detail- about_ma}or Chemical Accidents and Impact Assessment.
Il Answer the following questions in about 10 lines each,

1. Differentiate between Fertility. and Fecund:ty.
2. What is Thanrao Struggle‘? ’ '

3. Write briefly about Films and Pﬁblicity.







DR. B R AMBEDKAR OPEN UNIVERSITY

FACULTY OF SCIENCE

- P.G. DIPLOMA IN ENVIRONMENTAL STUDIES

COURSE - I : ENVIRONMENTAL AWARENESS
| AND HEALTH

ASSIGNMENT - 2

Time : 2 Hours

Note :

1. Do Not copy the answer directly from any of the books.

2. As far as possible, try to answer the questlons independently in your own
‘words,

3. Ifit is necessary t0-quote from any source, give the correct reference.

4. - Use your own foolscap pages for writing the assignment.

5. Leave sufficient margin for the comments of the evaluator,

6.

Comp]et:on of this assignment normally should not take more than two hours
time.

1. Write briefly about Optimal UtiIisation of Resources.

2, Enumerate and Discuss brleﬂy various methods of treatment of Public Water
supplies drawn from-a rwer
3. Write briefly about routes and spread of infectious agents.

II. - Answer the following questions in about 10 lines each.

I  Answer the following questions in about 30 lines each. _ l
. Discuss the Usefulness of CBA.
. 2. Outline the impact of Population Growth on Environment.

3. Write briefly about Biological Control of Mosquitoes.
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DR. B.R. AMBEDKAR OPEN UNIVERSITY |
- FACULTY OF SCIENCE
P.G. DIPLOMA IN ENVIRONMENTAL STUDIES

COURSE - IT : ENVIRONMENTAL AWARENESS
AND HEALTH

ASSIGNMENT - 3
_ Tim-e 12 Hou:_'s
Note :

1. Do Not copy the answer d_irectly from any of the books.

2. As far as possible, try to answer the questions independently in your own
words.

3. If it is necessary to qu'otf; frbni any source, give the correct reference.

4, Use yoﬁr own foolscap pages for writing the assignment.

5. Leave sufficient margin for the comments of the evaluator.

6. Completion of this as.s_ignment riorma‘lly Ishc.::ul’d nof’take_ more than two hours

time. -

L Answer. the following questions in about 30 lines each.

1.~ What are the Occupational Hazards and Diseases? Identify and classify

the agents responsible for hazards and diseases. Give suitable examples.
2. Describe the aspects that are normally considered for locating an Industry.
3. What are the different causes of Famines and Floods?

. Answer the following questions in about 10 lines each.

1. Define Earthquake Predictions. _
2. What are the Social and Ps.ychological consequences of displacement?

3. How is Nuclear Waste disposed?
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