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1.NATURAL RESOURCES 

 

UNIT 1 

Resource: Any material which can be transformed in a way that it becomes more valuable and 

useful. ‘Any component of the natural environment that can be utilized by man to promote his 

welfare is considered as a natural resource’. 

Land, Water, Minerals, Forests, Wildlife, Energy as well as Human beings are resources. 

 

Classification of natural resources: 

The quantity and quality of natural resources vary greatly in their location. Depending upon the 

availability and abundance, natural resources are of two types: inexhaustible and exhaustible. 

 
A: Renewable Resources (inexhaustible resources) 
The resources are capable of being regenerated by ecological process within a reasonable time 

period. They have potential to renew themselves. E.g. soil, water, air, wildlife, natural 

vegetation etc, 

The renewable resources are further sib classified into two types. 

1. Continuous resources: these resources are continuouslyrenewed. E.g., solar energy, 

wind, tidal energy. 

2. Extrinsic resource: These resources are prone to breakdown or degradation, yet are 

available if managed. E.g. Human skills, institutions, management abilities 

 
B: Non-renewable resources (Exhaustible Resources) 
These resources are not capable of being regenerated by ecological processes. E.g.  minerals,  

coal, natural gas, ground water etc. 

The non-renewable resources are sub classified into 

1. Biotic or organic resources: they obtained from biosphere. E.g.  forest and forest 

products,  crops, birds, animals, fishes, coal, minerals oils etc. 

2. Abiotic or Inorganic resources: resources which are composed of non-living inorganic  

matter are called abiotic resources. E.g., land, water etc. 

 

Types of Resources: 

1. Forest resource: Covers 12% of India’s land but estimated value should be 33%. It is 

renewable resource but overexploitation takes many years to develop hence it become 

nonrenewable. 

2. Water Resource: Abundant and inexhaustible renewable resource. It  covers  3/4th  of  

land  surface of which 1% is fresh water. Most of the fresh water is used for agricultural 

purposes. 

3. Mineral Resources: These are nonrenewable and get depleted if over exploited. These  are  

present on land, sea. 

4. Food Resources: The demand of food supply and the production of food are inadequate 

and unable to meet the demands of the public due to the overgrowing population. The 

agricultural production is also declining due to loss of genetic diversity of crop plants, 

livestock, fishery. 

5. Energy Resources: Any material in environment that can be used to generate energy for 

useful purpose. These are renewable and non-energy resources. e.g, solar, wind, water, 

fossil fuels etc. 

6. Land Resources: 328 million hectares is Indian land. It is renewable on proper utilization 

becomes non –renewable if wastes of industries are dumped on land. 
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WATER RESOURCES 

Rain is the main source of water on the earth. Clouds released water is called as precipitation. 

This is basically 3 forms – vaporized (drizzle), liquid (rain), solid form (snow). Water resources 

can be  classified into surface water resources and ground water resources. Main water resources 

in Andhra Pradesh are Godavari, Krishna and Pennar. 

 

Forms of fresh water: 
Fresh water mainly occurs in two forms: Ground water and Surface water. 

1. Ground water: Ground water constitutes about 9.86 % of the total fresh water resource. It is 

about 35-50 times that of surface water supplies. The ground water is contained in aquifers. An 

aquifer is a highly permeable layer of sediment or rock containing water. Layers of sand and 

gravel are good aquifers, while the clay and crystalline rocks (eg. Granite) having poor 

permeability are not good aquifers. Aquifers are of two types: 

i) Un-confined aquifers: These are covered by permeable earth materials and are recharged 

by seeping down of water from rainfall and snowmelt. 

ii) Confined aquifers: These are present between two impermeable layers of rock and are 

recharged only in those areas where the aquifer meets the land surface. The recharging area  

of  many confined aquifers may be several kilometer away from the location of the well. 

 

2. Surface water: Surface water occurs in the forms of streams, rivers, lakes, ponds, wetlands 

and artificial reservoirs. It comes through precipitation (rain fall, snow) and accumulated  in  the  

water bodies, if not percolated into the ground or not returned to the atmosphere as evaporation  

or  transpiration loss. Surface water mainly used for irrigation of crops, public water supply and 

industrial supply. 

 

Uses of Surface and Ground water 
The water is used mainly for two types of uses: 

1. Consumptive use: Here water is completely utilized and it is not reused. E.g. in 

domestic application, industry and irrigation. 

2. Non-consumptive use: Here water is not completely utilized and it is reused. E.g. 

hydropower plant. 

 

Over Utilization of surface and Ground water 

The rapid increase in population and industrial growth has increased the demand for water 

resources.  Due to increase of ground water usage, the annual extraction of ground water is in far 

excess than the natural recharge. 

 

Effects on Overutilization of water 

1. Decrease of ground water: due to increased usage of ground water, the ground water level 

decreases. Other reasons a: erratic and inadequate rainfall. 

b: reducing the area for percolation of rainfall by building construction. 

2. Ground subsidence: When the ground water withdrawal is more than its recharge rate,  the 

sediments  in the aquifer get compacted, which results in sinking of overlaying land surface. 

This process is known as ground subsidence. Leading to structural damage in building, 

fracture in pipes and  reverses the flow of canals. 

3. Intrusion of salt water: in coastal area, over exploitation of ground water lead to rapid intrusion 

of salt water from sea by which water can’t be used for drinking. 

4. Earthquake and landslides. 
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5. Drying up of wells. 

6. Pollution of water. 

 

FLOODS 

Excess water that overflows stream banks and covers adjacent land is considered a flood. 

Cause of Floods: It is caused by both natural as well as anthropogenic factors. 

 Natural factors: prolonged downpour, blocking of free flow of the rivers due to siltation 

and landslides, heavy rainfall, melting ice or snow or combination of these,  exceeds the 

capacity of the receiving river. 

 Anthropogenic activities: Such as deforestation, over grazing, mining, construction 

activities, channel manipulation through diversion of river course etc. 

Effect of floods 
 Water spreads in surrounding areas and submerges villages and agricultural fields. 

 The river carries fertile sediment and deposits it on the level land along its lower course. 

 Extinction of civilization in some coastal areas also occurs. 

Flood management 
 By constructing dams or reservoirs. 

 Channel management and embankments. 

 Encroachment of flood ways should be banned. 

 By forecasting or flood warning. 

 By reduction of runoff by increasing infiltration through appropriate forestation in the 

catchment area. 

The biggest economic loss from floods is usually not the buildings and property they carry 

away, but rather the contamination they cause. 

 

DROUGHT 

Drought is lack or insufficiency of rain for an extended period, that causes considerable 

hydrologic imbalance and consequently water shortages, crop damage, stream flow reduction 

and depletion of groundwater levels and soil moisture. 

National commission on agriculture (1976) classified the droughts into three types: 

1. Meteorological drought: It occurs when the total amount of rainfall is less than 75% of the 

normal rainfall. This drought will severe if the rain fall is less than 50% of rain falls. 

2. Hydrological drought: It occurs when the total amount of rainfall is less than the average 

rainfall. It  is generally associated with reduction of statistical average of  water  reverses 

available  in source  such as aquifers, lakes and reservoirs. 

3. Agricultural drought: This occurs due to the shortage as well as the timing of overall rainfall, 

which  in turn reduce the ground water and reservoir levels, soil moisture. It affects cropped 

plants. 

Causes of drought: 
 When annual rainfall is below normal and less than evaporation. 
 High population (poor land use and makes the situation worse). 

 Intensive cropping pattern and over exploitation of water. 

 Deforestation. 

Effects of drought: 
 Hunger, malnutrition and scarcity of drinking water and change the quality of water. 

 Crop failures leading shortage of food effecting human and livestock population. 

 Initiates desertification. 

 Retards the industrial and commercial growth (agro based industry). 

 Accelerates degradation of natural resources. 

 Large scale migration of people and urbanization. 

 



 

1

0
4 

 

 

Drought Management: 

 Rain water harvesting programme. 

 Constructing reservoirs to improve ground water level. 

 Using modern irrigation technology (drip irrigation). 

 Afforestation. 

 

DAMS 

 

For surface water utilization we construct projects like NagarjunaSagar. These projects are 

useful for production of power, irrigation and water transport and also show effects on people 

and environment. Based on the size dams are three types – Large, Medium, Small dams. 

Based on strength dams are Rigid dams and non-rigid dams. 

Rigid dams are concrete and masonry dam. Non-rigid dams are earth and rock dams. 

Excess water is released to the dam  without effect to dam.  This is known as  flood disposal,  

this water is called as surplus water. 

 

Purposes of water resources projects: 
1. Irrigation during dry periods. 

2. Ensuring a year-round water supply. 

3. Hydroelectricity generation 

4. Transfer of water from areas of excess to areas of deficit using canals. 

5. Flood control and soil protection. 

6. Drinking water. 

7. Industrial needs, 

8. Fish culture, 

9. Recreation, Navigation, Tourism, etc. 

 

Problems/disadvantages of water resources projects: 
1. Submergence of forests with rare varieties of trees/plants. 

2. Adverse effect on wild life and fish life habitat of rare species. 

3. Effect on human health and sanitation. 

4. Degradation in the fertility of the land – transport of sediment and fertilizer residual. 

5. Rehabilitation of displaced persons. 

6. Floods. 

7. Some dams lose so much water through evaporation and seepage into porous rock beds that 

they waste more water than they make available. 

8. Salts left behind by evaporation increase the salinity of the river and make its unusable 

when it reaches the downstream cities. 

9. Growth of snail populations in the shallow permanent canals  that  distribute  water  to 

fields may lead to an epidemic of Schistosomiasis. 

 

Dams and their effects on forests and people: 

Big dams and river valley projects have multi-purpose uses and have been referred to as 

“Temples of modern India”. However, these dams are also responsible for the destruction of vast 

areas of forests.  India has more than 1550 large dams, the maximum being in the state of  

Maharashtra  (>  600),  followed by Gujarat (>250), and M.P (130). 

 Hydroelectric development is another important factor, which may cause forest destruction. 

 Submergence of large tracts of forestlands especially in case of large dams is inevitable. 

This  would cause reduction in forest cover, destruction of habitats and extermination of 

valuable wild species. 
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 Forest submergence would greatly affect the tribal people by the way of submerging their  

dwellings and agricultural lands. The lifestyle of the tribal is intricately webbed/ connected 

with  the forests. But when the forests are destroyed their livelihood is greatly affected. 

 It would induce micro-climatic changes in the area in and around the reservoir which may 

effect  the composition of the forests in the area. 

 It would include changes in the water flow characteristics which may affect the forests and 

the tribal especially in the downstream areas. 

 Acute scarcity of fuel wood and other forest products for tribal people. 

 Increased incidence of water-borne diseases like malaria, filarial, etc. 

 Disturbance of the dam site forest ecosystem. 

Case Studies: 

1. Silent Valley project: 

Project was proposed during 1965 to generate 120 MW of HEPP at a cost of 60 crores on the 

river Kuntipuza on the south west slopes of Nilgiri hills. The area is covered with a rich 

virgin forest, of which 1000 hectares will have to be cleared for the project. A 430 m long, 

130 m high concrete dam was proposed. The irrigation potential of the project is 10,000 

hectares. The project can benefit the most backward regions in Kerala. Silent Valley 

ecosystem having 1200 plant species per hectare, elephant, barking deer, sambar, lion, rock 

python etc. animals, 100 rare bird species are affected by these project. 

National Committee on Environmental Planning and Coordination (NRPC) refused 

permission for going ahead with the project. Finally this project proposal was a banded. 

2. Chipco Movement: 

During the 1970’s commercial loggers started large scale tree felling in the ‘Garwal’ region 

of U.P. in India. Landslides and floods resulted due to deforestation. The local people were 

suffered a lot. With courage and determination, the village women, under the leadership of 

SundarlalBahuguna, wrapped their arms around the trees to protect them. This was known 

as “Chipco Movement” or “ChipcoAndolan” (in Hindi- Chipco means hugging or 

embracing and andolan means movement.) 

It is believed that the Chipco movement consists of nearly 4000 groups to save Indian’s forest 

wealth have 

prevented logging on 1200 sq.km of watershed areas in the Alakananda basin. 

It was a slogan of planting 5 F’s – Fodder, Fuel, Food, Fiber, and Fertilizer. 

Several parts of the country like “the Appico movement in Karnataka”. 

3. Narmada Project: 

This Rs. 25,000 crore world’s largest river valley project consists of 30 major, 135 medium 

and 3000 minor dams. On the Narmada river and tributaries, flowing through M.P. 

Maharashtra, Gujarat. Of the 30 major dams, 10 will be on Narmada and 20 on tributaries. 

The project will submerge 60,000 hectares of fertile land and rich forests. 11,300 hectares of 

agricultural land will also be submerged.66, 675 people (a majority tribal) have to be 

displaced. 

The environmental damages of this project are – the displaced people will have to be 

rehabilitated in the forest area leading to loss of more forests. The out sees by and large 

have to migrate to the nearest cities in search of livelihood. This creates pressure on the 

urban life. 

The compensatory measures are subjected to long delays and corrupt practices, denying 

justice to the victims of displacement. 
On these grounds, the NGO’s like Narmada BachavoAndolan led by MedhaPatkar have been 
fighting for the 
rights of the tribal displaced by the project. The controversy is still going on. 
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5. SardarSarovar project: 

The Dam is situated on river Narmada and is spread over three states of Gujarat, Maharastra 

and M.P. It is one of the costliest project affecting villages in three states of M.P., 

Maharastra and Gujarat. About 245 villages will be submerged, of which about 193 are in 

M.P. alone. Over 75,000 (nearly 50,000 in M.P. alone) people will be evicted. Nearly 

43,000 ha.of land will be needed for rehabilitation of the our sees in the SardarSarovar 

Project. A total of 1,44,731 ha of land will be submerged by the dam, out of which 56,547 ha 

is forest land. 

 

Water Conflicts: 

Conflicts over sharing of river  water between neighboring countries or different states of  a  

country  have now become quite common because of shortage of water. 

Some major water conflicts are- 

a. Water conflicts in the Middle East: In the Middle east countries, three river basins 

namely the Jordan, the Tigris- Euphrates and the Nile have the shared water resources. 

There is a fierce battle for water among Jordan, Syria and Israel for the share of Jordan river 

water. Turkey has abundant water and plans to build a chain of dams on Tigris-Euphrates 

for hydroelectric power generation and plans to transport and sell water to other Middle East 

countries, which may create war like situation in these countries. 

b. The Cauvery water dispute: The Cauvery river water is a matter of conflict between 

Tamil Nadu and Karnataka and the fighting is almost hundred years old. Tamil Nadu, 

occupying the downstream region of the river wants water-use regulated in the upstream, 

whereas, the upstream state Karnataka refuses to do so and claims it’s over the river as 

upstream user. The river water is almost fully utilized and both the states have increasing 

demands due to complex cropping pattern and some cash crops demanding intensive water, 

thus aggravating the water crisis. 

c. The Sutlej Yamuna Link (SYL) canal dispute: The issue of sharing the Ravi-Beas waters 

and SYL issue between Punjab and Haryana is a case of dispute between two states. The 

Supreme Court on January 15, 2002 directed Punjab to complete the work of SYL within a 

year. But till date neither the SYL has been completed nor is the conflict over sharing of 

Ravi-Beas water is resolved. 

MINERAL RESOURCES 

Minerals: 
A mineral is a naturally occurring inorganic solid with a definite chemical composition and 

specific internal crystal structure. Minerals can be metallic e.g. iron, copper, gold etc. or non-

metallic e.g. sand, stone, salt, phosphates etc. There are thousands of natural minerals like 

quartz, feldspar, calcite, topaz, bauxite composed of elements like oxygen, silicon, iron, Mg, 

aluminum, calcium etc. The eight most common minerals in the world are: 

Iron: 33.3%, Oxygen: 29.8%, Silicon: 15.6%, Magnesium: 13.9%, Nickel: 2%, Calcium: 1.8%, 

Aluminum: 1.5%, Sodium: 0.2%. 

 
Indian mineral resources: 
India produces 64 minerals, including 4 fuel minerals, 11 metallic minerals and 49 non- metallic 

minerals. Ex. Coal, petroleum, bauxite, iron, manganese etc. 

 
Uses and exploitation: 
Minerals find use in a large number of ways in everyday use in domestic, agricultural, industrial 

and commercial sectors and thus form a very important part of any nation’s economy. 
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Major reserves and important uses of some of the major metals: 
Metal Major world reserves Major 

uses 
Aluminu
m 

Australia, Guinea, Jamaica Packing food items, transportation, utensils and 
electronics. 

Chromiu
m 

CIS, South Africa For making high strength steel alloys,textile/tanning 
industries. 

Copper U.S.A, Canada, CIS, Chili, 
Zambia 

Electronic and electronic goods, building, 
construction, vessels 

Iron CIS, South America, Canada, 
U.S.A 

Heavy machinery, steel production, transportation 

Lead North America, U.S.A., CIS. Leaded gasoline, Car batteries, paints, ammunition. 
Manganes
e 

South Africa, CIS, Brazil, For making high strength, high resistant steel alloys 

Platinum South Africa, CIS Automobiles, catalytic converters, electronics, 
medical uses. 

Gold South Africa, CIS, Canada Ornaments, medical, electronic , aerospace 
Silver Canada, South Africa, Mexico Photography, electronics, jewelers 
Nickel CIS, Canada, New Caledonia Chemical industry, steel alloys 

 

Major uses of some non-metallic minerals: 
Non-metal 
mineral 

Major 
uses 

Silicate minerals Sand and gravel for construction, bricks, paving etc. 
Lime stone Used for concrete, building stone, agriculture for neutralizing acid soils, 

cement industry. 
Gypsum Used in plaster wall-board, in agriculture 
Potash, Phosphate Used as fertilizers 
Sulphur pyrites Used in medicine, car battery, industry. 

 

Benefits of Minerals: 

 Igneous rocks (igni means fire or Agni) and non-metallic economic minerals like graphite, 

feldspar, quartz, diamond, that are valued for their beauty and rarity also are exploited badly. 

 Maximum resources are produced in South America, South Africa. But maximum minerals 

are consumed by USA, Japan, Europe and then others. 

 Sand and gravel are extracted for brick and concrete construction, pavements, transportation, 

filling and sand blasting. 

 Pure silica is used for glass manufacturing. 

 Limestone is mixed for concrete, road making, and building stones. 

 Gypsum (calcium sulphate) is used for plastering. 

 Potassium for fertilizers. 

 Sulphur in the form of Pyrite (FeS2) for making H2SO4. 

 

Some of the major minerals in India: 
a. Energy generating minerals: 

Coal and lignite: West Bengal, Jharkhand, Orissa, M.P., A.P. 

Uranium (Pitchblende or Uranite ore): Jharkhand, A.P. (Nellore, Nalgonda), Meghalaya, 

Rajasthan (Ajmer). 

b. Other commercially used minerals: 

Aluminum (Bauxite ore): Jharkhand, West Bengal, Maharastra, M.P., Tamilnadu. 

Iron (Haematite and Magnatite ore): Jharkhand, Orissa, M.P., A.P., Taminadu, 

Karnataka, Maharastra and Goa. 

Copper (Copper Pyrites): Rajasthan (Khetri), Bihar, Jharkhand, Karnataka, M.P., West 

Bengal, A.P., and Uttaranchal. 
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Environmental Effects of Extracting and using Mineral Resources: 

The Environmental effects of extracting and using mineral resources depend on such factors as 

ore quality, mining procedures, local hydrological conditions, climate, rock types, size of 

operation, topography and several other related factors. 

Some of the major environmental impacts of mining and processing operations are: 

 Degradation of land. 

 Pollution of surface and ground water resources due to the release of harmful trace 

elements (cadmium, cobalt, copper, lead, and others) by leaching, even if drainage is 

controlled. 

 Serious adverse impact on the growth of vegetation due to leaching out of trace elements 

and minerals. 

 Air pollution due to emission of dust and gases. 

 Deforestation including loss of fauna and flora. 

 Adverse impact on historical monuments and religious places. 

 Physical changes in the land, soil, water and air associated with mining directly and 

indirectly affect the biological environment. 

 Rehabilitation of affected population including tribal. 

 Dereliction (closing or abandoning mines, i.e. deserting and left to fall into ruin): The 

harmful effects of dereliction include: 

o Waste of agricultural and industrial land 
o Ugliness. 

 Health and accident hazards: land over underground mines may subside, causing houses 

to collapse and ground water pollution. 

 Shafts that are not filled may lead to accidents. 

 Old quarries and open-cast pits may also be dangerous. 

 Permanent damage to landscape. 

Effects of Minerals: 
 Nonmetal minerals are mainly silicates i.e. sand, limestone and soils. 

Extracting and using of this minerals release the particulates  into  atmosphere.  

Particulates  effect on human health and photosynthesis in plants. 

 Metal minerals like Gypsum (Calcium sulphate), Potassium etc. are harmful to 

environment. Metals like Fe, Al, etc. are dangerous to crops. 

 Natural deposits of fluoride such as topaz, fluorspar (CaF2) and Criolite(Na3Al F6) these 

contaminate the water. 

 Fluoride (F) of up to 1mg/l is essential to prevent dental cavities in children. 

1.5 mg/l of fluoride causes yellowing of teeth called ‘molting’. 

>5  mg/l  of fluoride causes fluorosis and skeletal abnormalities. 

 

Mineral Resource Management 
 The efficient use and protection. 
 Modernization of mining industries. 

 Search of new deposit. 

 Reuse and recycling of the metals. 

 By adopting eco-friendly mining technology. 

 

MINING: 

Mining operation is for extracting minerals and fossil fuels like coal often involves vast forest 

areas. Mining from shallow deposits is done by surface mining while that from deep deposits is 

done by sub- surface mining. More than 80,000 ha of land of the country are presently under the 

stress of mining activities. 
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Effects of Mining: 
The major effects of mining operations on forests and tribal people include: 

 Degradation of lands. 

 Loss of top soil due to deforestation. 

 Pollution of surface and ground water resources due to the  discharge  of  highly 

mineralized  mine waters. 

 Lowering of ground water table. 

 Air pollution due to release of greenhouse gases and other toxic gases during  mining,  

e.g. release of CH4 during coal mining. 

 Deforestation including flora and fauna. 

 Sediment production and discharge. 

 Ore transport hazards. 

 Fire hazards. 

 Subsidence above and near mine areas can change local hydraulic gradients and drainage 

basin limits and create numerous ponds. 

 Drying up of the perennial sources of water like springs and streams in hilly areas. 

 Tribal people may be forced into a new way of life for which they are unprepared. 

 Migration of tribal people from mining areas to other areas in search of land and food. 

Case Studies: 

1. Mining and quarrying in Udaipur: 

About 200 open cast mining and quarrying centers in Udaipur, about half of which are 

illegal are involved in stone mining including soapstone, building stone, rock phosphate and 

dolomite. The mines spread over 15,000 hectares in Udaipur have caused many adverse 

impacts on environment. About 150 tons of explosives are used per month in blasting. The 

over burden, wash off, discharge of mine water etc. pollute the water. The Maton mines 

have badly polluted the Aharriver. The hills around the mines are devoid of any vegetation 

except a few scattered patches and the hills are suffering from acute soil erosion. The waste 

water flows towards a big tank of ‘Bag Dara’. Due to scarcity of water people are compelled 

to use this effluent for irrigation purpose. The blasting activity has adversely affected the 

fauna and the animals like tiger, lion, deer and even fox, wild cats and birds have 

disappeared from the mining area. 

 

2. Mining in Sariska Tiger reserve in Aravallis: 

The Aravalli range is spread over about 692 km in the NW India covering Gujarat, 

Rajasthan, Haryana and Delhi. The hill region is very rich in biodiversity as well as mineral 

resources. The Sariska tiger reserve has gentle sloppy hills, vertical rocky valley, flat plains 

as well as deep gorges. The reserve is very rich in wild life and has enormous mineral 

reserves like quartzite, Schists, marble and granite in abundance. 

Mining operations within and around the Sariska Tiger reserve has left many areas 

permanently infertile and barren. The precious wild life is under serious threat. We must 

preserve the Aravalli series as a National Herirage and the Supreme Court on December 31st 

1991 has given a judgment in response to a Public Interest Litigation of Tarun Bharat 

Sangh, an NGO wherein both Centre and State Government of Rajasthan have been directed 

to ensure that all mining activity within the park be stopped. More than 400 mines were shut 

immediately. But, still some illegal mining is in progress. 

 

3. Uranium Mining in jaduguda- The public hearing: The present reserves of Uranium in 

Jaduguda mines, Jharkhand can supply the yellow cake only till 2004. There is a pressing 

need for mining more uranium to meet the demands of India’s nuclear program. The 

Uranium Corporation of India (UCIL) proposes to mine uranium from the deposits in 



 

1

0
1

 

 

Lambapur and Peddagutta villages and a processing unit at about 18 kms at Mallapur. He 

plan is to extract the ore of 11.02 million tons in 20 years. The proposed mines would cover 

about 445 ha of YellapurumReserveForest and Rajiv Gandhi Tiger Sanctuary. The public 

hearing held just recently in February, 2004 witnessed strong protests from NGOs and many 

villagers. The fate of the proposed mining is yet to be decided. 

 

 

 

Growing energy 

needs: 

ENERGY RESOURCES 

Energy is an important input for development. It aims at human  welfare  covering  household, 

agriculture, transport and industrial complexes. The rapidly expanding human  population,  

human  energy needs are increasing rapidly. It will demand the exploitation of most energy 

sources. Like other natural resources, energy resources are also non-renewable as well as 

renewable. 

India’s per capita energy consumption today, at 350 KWH per annum, is one tenth of world’s 

average and one fourteenth of U.S. average. The energy consumption is concentrated in the 

urban  sector  covering 30% of the country’s population. 

For example- an electric bulb uses 100 watts of energy,A color T.V. uses 200 watts,A car uses 

about 30,000 watts. 

Thousands of years ago people had only sun’s energy and their own energy. They burnt wood for 

heat, 

used animals for pulling. Surely we’ll be going to those days again, steadily and surely.  

 

The domestic power consumption has the following pattern of percentages: 

 
S.No
. 

Purpos
e 

Urba
n 

Rural 

1 Lighting by Kerosene 45.2 84.0 
2 Lighting by electricity 53.0 - 
3 Cooking by non-commercial fuel 58.1 4.5 
4 Cooking by Kerosene 26.5 - 

 

The present electric power generating capacity of 105W if facing a 20% deficit to meet the 

demand. The world consumes energy in the following fashion. 

Petroleum products = 39%, Natural gas = 24%, Coal = 32%, Tidal Power = 2.5%, Nuclear power 

= 2.5%. 

 

Types of Energy Resources: 

1. Non- renewable Energy Resources: 

These are exhaustible resources and available in limited amount and develop over a  longer 

period.  These include- 

a. Fossil fuels: like coal, petroleum, natural gas and mineral oil. Coal, petroleum and natural 

gas, the common sources of energy, being organic (biotic) in their origin are also called ‘fossil 

fuels’.  Fossil  fuels contribute 60% of the present power generation. 

 

i) Coal: Coal is the  first fossil fuel to be exploited on a  large  scale; so industrial revolution 

enabled  coal to be mined at even greater depths. 
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Types of coal: 

a) Peat: contains 5% of carbon, 5% of volatile matter and 90% moisture. It is having low 

calorific value. It is generally in dry condition. 

b) Lignite: is the lowest form of coal. It is brown in color. Hence it is called as brown coal. 

Pure lignite is mined at Neyveli, Tamilnadu. It has 38% of carbon, 19% of volatile matter 

and 43%    of moisture. 

c) Bituminous coal: is also called soft coal. It contains 3% of water. It is highly flammable. 

It has 65% of carbon, and 32% of volatile matter. 

d) Anthracite: is a hard and dense coal. This type of coal contains 96% of carbon, 1% of 

volatile matter and 3% of moisture. It has the highest energy content of all coals and is 

used for space heating and generating electricity. 

 

ii) Oil or Petroleum: Petroleum is an inflammable liquid composed of hydrocarbons, which 

constitute the majority and the remainder is organic compounds like O2, N2, S and traces of 

organic-metallic compounds. It is pumped to the surface as crude oil and refined to get desired 

products. 

 
Distillation 

Heated crude oil -----------  Fuel gas, Propane, Butane, liquefied gas 

 Gasoline 

 Kerosene 
 Furnace oil 
 Diesel 

 Lubricants 

 Asphalt 
Petroleum fractionation process 

As a source of energy petroleum has many advantages 

 it is relatively cheap to extract and  transport 

 it requires little processing to produce desired products and 

 It has relatively high net and useful energy 

yield. However it has certain disadvantages also, 

 Produces environmental pollution. 

 Oil spills, in ocean cause water pollution and is expensive to clean up. 

 

iii) Petroleum gas: It is the mixture of three hydrocarbons such as butane, propane and ethane.  

The main constituent of petroleum gas is butane. These are in gaseous state, which is liquefied  

under pressure. So it is called as LPG.A domestic cylinder contains 14kg of LPG. A  strong  

smelling  substance called ethyl mercaptane is added to LPG cylinder to help in the detection of 

gas leakage. 

 

iv) Natural gas: It consists of methane with small quantities of ethane and propane. It is 

available in deep under crust. Natural gas is a by-product to petroleum mining. It meets about 

24% of the world’s energy requirement. In our country few natural gas fields have  been 

discovered recently in Tripura,  shore area of Bombay and in the Krishna, Godavari delta. 

 

b. Nuclear fuels : around 2.8 % of the power generation at present is atomic power with 10,000 

MW. Radioactive materials like Uranium, Thorium, Radium etc. metals are used for production 

of energy by fission and fusion process. 

Energy is generated from uranium for the peaceful work. 1kg of Uranium  liberates  an  energy  

equivalent to 35000kg of coal. Nuclear energy is used for generation of electricity and used to 

running submarines, warships, space-crafts etc. 

The first nuclear reactor was started in USA on Dec 2, 1942. Today almost all countries have 
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atomic reactors for power generation. In France, 73% of the commercial energy is  provided  by  

atomic  reactors. 

There are several types of nuclear reactors, these are: 

i) Light  Water Reactor (LWR) ii) Heavy Water Reactor (HWR) 

iii) Gas Cooled Reactor (GCR) iv) Boiling Water Reactor (BWR) 

v) Pressurized Water Reactor (PWR)vi) Liquid Metal Fast Breeder Reactor (LMFBR) 

 

2. Renewable Energy Resources: 

These are mostly biomass based and available in unlimited amount in nature. These are 

inexhaustible materials. These include:- 

a. Hydro energy:  Large amount of kinetic energy of the flowing water is tapped using water 

turbines.  A hydro power project involves construction of Dams. Currently 20% of the world’s 

energy demand is produced in the form of hydro-energy. India is tapping about 84000MW 

through  hydel  potential. Totally, 271 projects have been installed in India. Advantages of 

Hydro power- clean source of energy, provides irrigation facilities, provides drinking water to 

the people living around. 

b. Wind energy : Wind forms in two major ways in the atmosphere. 

 Unequal distribution of temperature, pressure on earth surface. 

 Continuous rotation of earth. 

Wind mills have a good potential as an energy source, particularly in rural areas. The 

mobilization of   this resource at present is negligible. Most important advantages of wind 

energy is  –  a  perennial sources, available all the day and night, eco-friendly, non-polluting and 

freely available. 

c. Solar energy: The sunshine in India supplies 1600 to 200 Kw per sq. m per year. Photovoltaic 

cell technology can hold a good promise for realizing the solar energy available in India. 

Presently it used     to power satellites, watches, calculating devices etc. Following are some  of  

applications  of  solar  energy directly useful to the human beings- solar water heaters, solar 

cookers, solar drier, solar refrigerator. 

d. Biomass: the matter originating directly or indirectly from photosynthesis is called biomass. 

Plant matter, bio degradable organic wastes, combustible waste residues etc constitute the 

biomass that can release heat energy on chemical/ biochemical oxidation. 

Wood as fuel (amounting to 68.5%), oil products (15.6%), animal dung (8.3%) etc. are the 

biomass energy sources in the Indian rural area. 

e. Bio gas: With 240 million cattle, India is the largest cattle dung producer. This material has a 

good potential to yield (methane) fuel gas under an anaerobic decomposition. 

The composition of bio gas -CH4: 50 to 55%, CO2: 25 to 35%, O2: 6 to 8%, Other gases: 7 to 

15% Over 1,50,000 bio gas plants are in operation today in our country. 

f. Animal energy: Animal energy consumed in the agricultural sector of our country, employing 

70 million bullocks, 8 million buffaloes, 1 million horses and 1 million camels in addition to 

donkeys, elephants. This animal power amounts to 30,000 MW as against 40,000 MW of total 

electrical energy capacity today. 

g. Geothermal energy: The earth is having large amount geothermal energy with a higher 

temperature that is 45000C. The energy comes from the molten rock material beneath the earth  

surface.  The  available thermal energy is used to produce power by running a smaller capacity 

thermal power plant.    h. Tidal energy: Tides, the alternate rise and fall of sea  water possess lot 

of energy.  The  identified  tidal power potential in India is around 9000 MW. Currently Russia, 

China and Canada are effectively utilizing the tidal energy to produce 2 to 3% of their energy 

demand. 
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Alternative Energy Sources: 

1. Petro plants: The hydrocarbons present in such plants can be converted into petroleum 

hydrocarbons. The plants belong to Euphorbiacea, Asclepiadacea, Apocynaceae and Sapotaceae 

and  over 385 species have been screened for hydrocarbon content. 15 species around 

promising. 

The Indian Institute of Petroleum, Dehra Dun has done excellent work in this area. 

Particularly in hydro cracking of the crude products. The products obtained from their latex 

processed bio crude were gases, naphtha, kerosene, gas oil, heavier,coke. 

2. Dendro thermal energy (Energy plantations): Waste lands are being used for plantation of 

fast growing shrubs and trees with high Calorific value. They in turn provide fuel wood, 

charcoal, fodder, power. 

3. Energy from urban waste: Sewage in cities is used for generating gas and electricity. 

4. Bagasse-based plants: Bagesse, a waste of sugar mills can be used to generate energy. It  is  

estimated that sugar mills in India can generate 2,000 MW surplus electricity during crushing 

season. 
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Soil as a Natural Resource 

 

LAND RESOURCES 

Soil is defined as upper layer of the earth differentiated into various  horizons  and  capable  of  

supporting plant life. Land and its soils are considered as important resources of earth. Land as a  

resource it is essential for development of agriculture and forestry. Soil is one of the most 

important ecological factors. Plants depend for their nutrients, water supply, and anchorage upon 

the soil. Soil is actually formed as a result of long- term process of complex interactions leading 

to the production of mineral matrix in close association with interstitial organic matter-living as 

well as dead. 

Soil has biological system of living organisms as well as some other components. It is preferred to call 

it a ‘soil complex’, which has the following five categories of components. 

1. Mineral matter 2. Soil organic matter or humus 3. Soil solution or soil water 

4. Soil atmosphere: O2 and CO2 content not filled with water. 

5. Biological system: bacteria, fungi, algae, protozoa, etc. 

 

Some important functions of soil are as under: 

 It provides mechanical support to the flora. 

 Due to its porosity and water-holding capacity, the soil serves as a reservoir of  water  and 

supplies water to the plants (even when the land surface is dry). 

 The ion-exchange capacity of soil ensures the availability and supply of micro-and 

macro- nutrients for the growth of plants, microbes and animals. 

 Soil also helps in preventing excessive leaching of nutrient ions, while maintaining proper PH 

 Soil contains a wide variety of bacteria (like nitrifying, nitrogen-fixing, organo trophic, 

etc.), fungi, protozoans, and many other microbes which help in the  decomposition  and  

mineralization of organic matter and regeneration of nutrients. 

 
Soil classification: 

 ode of their formation, particularly the nature of the origin of mineral matter, classified into- 

1) Residual soil: These soil formations occur at a place where their parent matter (rock) is 

present. 

2) Transported soils: Are those where the weathered material is taken away at other places. 

 

b. On the basis of their nature and composition, soils of India have been classified into six major 

types- 

 

1) Alluvial soils: These occur chiefly in the Indo-Gangetic plain covering the states of 

Punjab and Haryana in the NW, U.P and Bihar in the N, and Bengal and parts of 

Meghalaya and Orissa in  the NE.The soil is generally alkaline or neutral in reaction and 

rich in loams and clay. 

2) Black soils: These soils common in the Deccan traps including Maharastra,Mysore and 

M.P., though also present in Krishna, Thungabhadra basin of Tamilnadu.Black  soils  are  

predominately clay, with patches of clay loams, loams and sand loams. 

3) Red soils: They cover large areas in South, and in the NE of the Peninsula. Such soils 

occur in Andhra Pradesh, Tamilnadu and parts of Bihar, Orissa, U.P and West Bengal. 

Their red color is due to high portion of Iron components. 

4) Skeletal (mountain) soils: They occur in North Western hills or the Aravallis, they are 

stony sandy hill foot fans, and in the humid south and east of the Himalayas and in 

Meghalaya. 

5) Desert soils: These cover large parts of Rajastan and the Semi-desert  areas  of  theRann  

of Kutch. 
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6) Laterite soils (latosols): These are present in the Western Ghats, the northern half of the 

eastern margins of Chota  Nagpur platean, Meghalaya, few patches around Kathiawar, 

and in two areas  in the centre of the Peninsula north of Bangalore and west of 

Hyderabad. These soils have   porous clay rich in hydroxides of iron and aluminum. 

 

Land Degradation: 

Land degradation refers to deterioration or loss of fertility or productive capacity of the soil. 

Land resources are very much related to natural disasters like  volcanic eruptions, earthquakes 

etc.  but it is  due to human activities that soil gets polluted. Land degraded by soil erosion,  

salination,  water-  logging, desertification, shifting cultivation, urbanization, landslides and soil 

pollution. 

 
A. Soil erosion: 
The top layer of the soil contains nutrient required by the plants. This fertile top soil is most 

valuable natural resource, at a depth of 15 – 20 cm. The loss of top soil or disturbance of the soil 

structure is known as ‘soil erosion’. 

Types of soil erosion: 

a. Based on the rate of soil loss takes place, there are two main types: 

1. Normal or geologic erosion: It occurs under normal, natural conditions by it-self without 

any interference of man. As natural, it is very slow process, unless there is some  major 

disturbance  by a foreign agent. 

2. Accelerated soil erosion: This type of removal of soil is very rapid and never keeps place 

with  the soil formation. This is the serious type of loss, generally caused by an 

interference of an agency like man and other animals. 

b.Agents of soil erosion:Based on the various ‘agents’ that bring about soil erosion and the ‘form’ 

in which the soil is lost during erosion, there are following types- 

a. Water erosion: caused by the action of water, which removes the soil by falling on as 

‘rain  drops’, as well as by its ‘surface flow’ action. 

b. Soil erosion: Soil loss by wind is common in dry (arid) regions, where soil is chiefly 

sandy and the vegetation is very poor or even absent. High velocity winds blow away 

the soil particles. 

c. Landslides or Slip erosion: The hydraulic pressure caused by heavy rains increases  the 

weight   of the rocks at cliffs which come under gravitational force and finally slip  or  

fall  off.  Sometimes entire hillock may slide down. 

d. Stream bank erosion: The River during floods splashes their water against the banks and 

thus  cuts through them. 

e. Deforestation & Over grazing: Effects of deforestation and over grazing are well known 

on soil loss. In India annual loss of soil nutrients in this way is of the  order of  5.37 

million tons of  N,  P, K valued at about Rs.700 crores. 

 

B. Salination:Salinationrefers to increase in the concentration of soluble salts in the  soil.  Poor  

drainage of irrigation and flood waters results in accumulation of dissolved salts on the soil 

surface. In arid and semi-arid areas with poor drainage and high temperatures, water evaporates 

quickly leaving behind a white crust of salts on the soil surface. The high concentration of salts 

in soil severely affects  the water absorption process of the plants, resulting into poor 

productivity. 
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C. Water logging: Water logging may be due to surface flooding or due to  high  water  table.  

Excessive use of canal irrigation may disturb the water balance and create water logging as a 

result of seepage or rise in the water table of the area. The productivity of water logged soil is 

severely affected reduce due to lesser availability of oxygen for the respiration of plants. 

 

D. Desertification: Desertification is a slow process of land degradation that  leads  to  desert  

formation. I is like a ‘skin disease’ over planet wherein patches of degraded land, eruption 

separately, gradually join together. For example,  Thar  Desert (India) was formed by the 

degradation of thousands  of hectares of productive land. It may result either due to a natural 

phenomenon linked to climatic  change or due to abusive use of land.Mismanagement of natural 

resources including land, certain irreversible changes has triggered the breakdown of nutrient 

cycles and micro climatic equilibrium in   the soil indicating the ones of desert conditions. 

Causes of desertification: 
a. Deforestation: The process of denuding and degrading a forested land initiates a desert 

producing  cycle that feeds on itself. Since there is no vegetation to hold back the surface run-

off, water drains  off quickly before it can soak into the soil to nourish  the  plants or  to  

replenish the  groundwater. This increases soil erosion, loss of fertility and loss of water. 

b. Over grazing: This is because the increasing cattle population heavily grazes in grasslands or 

forests and as a result denudes the land area. The dry barren land becomes loose and more 

prone to soil erosion. The top fertile layer is also lost and thus plant growth is badly 

hampered in such soils. 

c. Mining and Quarrying:These activities are also responsible for loss of vegetative cover and 

denudation of extensive land areas leading to desertification. 

E. Shifting Cultivation: Shifting (Jhum) cultivation, a very peculiar practice of slash and burn 

agriculture,  prevalent among many tribal communities inhabiting the tropical and sub- tropical 

regions  of Africa, Asia and Islands of Pacific Ocean has also  laid large forest tracts bare. This 

practice has led   to complete destruction of forests in many hilly areas of India, North-East and 

Orissa, and caused soil erosion and other associated problems of land degradation. 

 

F. Urbanization: Human activities are responsible for the land degradation of forests, croplands 

and grass lands. The productive areas are fast reducing because of urbanization i.e., the 

developmental activities such as human settlements and industries. 

 

G. Landslides: Human activities such as construction of road and railway, canal, dams and 

reservoir  and mining in hilly areas have affected the stability of hill slopes and  damaged  the  

protective  vegetation cover above and below roads and other such developmental works. This 

has  upset  the balance of nature, making such areas vulnerable to landslides. 

 

H. Soil Pollution: Industrial effluents contain high concentration of chemicals. For example 

Paper and Pulp industrial waste water contain organic matter, Soap industrial waste water 

contain fatty acids, fertilizer industrial waste water contain chemicals etc. these chemicals  

degrade  the  soil fertility and  loss of microorganisms. 

 

Control of Land Degradation 

The process of soil formation is slow that soil can be considered as non-renewable resource. 

Therefore, control of land degradation is very important and can be achieved by taking the 

following measures: 

a) Afforestation and reforestation 

a. Afforestation means growing forests where there were no forests before, may be due 

to lack of seed trees or adverse factors. 
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b. Reforestation means replanting forests at places where they were destroyed by 

overgrazing, excessive felling, forest fires etc. restoring forests helps to check soil 

erosion, floods and water logging. 

b) Better Agricultural Practices 

a. Terracing: a large sloping drainage area is divided into a number of small distinctly 

separate flat fields called terraces. These slow down the speed of run-off water; hold 

the water longer on the land so that more of it is soaked into the land and this result in 

higher crop yields. 

b. Regular Cultivation: field should not be left bare and there should be regular 

cultivation of the fields with a vegetation cover so that erosion is checked and 

maximum water in filters into the soil due to minimum run-off of water. 

c. Crop Rotation: this involves sowing of different crops in the same field in a regular 

sequence for a number of years. 

d. Fallowing: aeration, texture and fertility of soil can be improved by ploughing the 

fields extensively and then leaving them without sowing for a year or two. 

c) Planting Wind Breaks and Shelter Belts 

To check the velocity of wind, two or more rows of tall trees are planted at right angles 

to the direction of the prevailing winds. These wind breaks check the movements of 

wind and therefore check soil erosion. 

 

Man Induced Landslides 

Landslides are the process of large differential movement of two land portions.  Both  natural  

and cultural sources are responsible for land sliding. 

During construction of roads and mining activities huge portions of fragile mountainous areas 

are cut  and thrown into adjacent areas and streams. These land masses weaken the already 

fragile mountain slopes and lead to landslides called man induced landslides. 

Causes of landslides: 
1. Over exploitation of ground water. 

2. Improper mining operation and its abandonment, 

3. Construction of dam on faulty planes. 

4. Improper abutting of hilly and border road slopes. 

5. Improper construction of small hydropower plants in hilly regions. 

6. Tunneling for transportation and water ways. 

7. Large scale disposal of hazardous waste,through number of deep well injections and 

8. Improper protection of large scale gullies formed due to soil erosion in hilly slopes and others. 

 
 Effects of landslides: 

1. Loss of habitat and biodiversity. 

2. Large scale destruction of vegetation. 

3. Disruption of communication links. 

4. Loss of infrastructure, economic loss. 

5. Increases the turbidity of nearby streams, thereby reducing their productivity. 

 

Citizen’s role in conservation of Natural resources: 

You and I share equal responsibility in keeping our environment clean and satisfy our quest 

for green earth, clean air and pure water. 
1. Activities should be organized to promote the awareness of the levels of pollution and their 

effects and impacts. 
2. The right to information, that concerns their own welfare, should be asserted. 
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3. The provisions of public interest litigation to seek legal redress case of victimization by 

pollution or violation of norms should be encouraged. 

4. Citizens should be –Co-ordination among the involved Governmental departments 

to protect the environment. How can individuals help in conservation of different 

resources? 

Conserve water: 

 Don’t keep water taps running while brushing, shaving, washing or bathing. 

 In washing machines fill the machine only to the level required for your clothes. 

 Install water-saving toilets that use not more than 6 lit. per flush. 

 Check for water leaks in pipes and toilets and repair them promptly. A small pin-hole 

sized leak will lead to the wastage of 640 lit. of water in a month. 

 Reuse the soapy water of washings from clothes for washing off the courtyards, driveways. 

etc. 

 Water the plants in your kitchen-garden and the lawns in the evening when evaporation 

losses are minimum. Never water the plants in mid-day. 
 Use drip irrigation and sprinkling irrigation to improve irrigation efficiency and reduce 

evaporation. 
 Install a small system to capture rain water and collect normally wasted used water from 

sinks, cloth-washers, bath- tubs etc. which can be used for watering the plants. 

 Build rain water harvesting system in your house. Even the president of India is doing this. 

Conserve Energy: 

 Turn off lights, fans and other appliances when not in use. 

 Obtain as much heat as possible from natural sources. Dry the clothes in sun instead of drier 

if it is a sunny day. 

 Use solar cooker for cooking your food on sunny days which will be more nutritious 

and will cut down on your LPG expenses. 

 Build your house with provision for sunspace which will keep your house warmer and will 

provide more light. 

 Grow deciduous trees and climbers at proper places outside breeze and shade. This will 

cut off your electricity charges on coolers and air-conditioners. A big tree is estimated 

to have a cooling effect equivalent to five air conditioners. The deciduous trees shed 

their leaves in winter. Therefore they do not put any hindrance to the sunlight and heat. 

 Drive lass, make fewer trips and use public transportations whenever possible. You can 

share by joining a car-pool if you regularly have to go to the same place. 

 Add more insulation to your house. During winter close the windows at night. During 

summer close the windows during days if using an A.C. Otherwise loss of heat would 

be more, consuming more electricity. 
 Instead of using the heat convector more often wear adequate woolens. 
 Recycle and reuse glass, metals and paper. 

 Try riding bicycle or just walk down small distances instead of using your car or scooter. 

 Lower the cooling load on an air conditioner by increasing the thermostat setting as 3-

5% electricity is saved for every one degree rise in temperature setting. 

Protect the soil: 

 While constructing your house, don’t uproot the trees as far as possible. Plant the 

disturbed areas with a fast growing native ground cover. 

 Grow different types of ornamental plants, herbs and trees in your garden. Grow grass 

in the open areas which will bind the soil and prevent its erosion. 
 Make compost from your kitchen waste and use it for your kitchen-garden or flower-pots. 
 Do not irrigate the plants using a strong flow of water, as it would wash off the soil. 
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 Better use sprinkling irrigation. 

 Use green manure and mulch in the garden and kitchen-garden which will protect the soil. 

 If you own agricultural fields, do not over-irrigate your fields without proper drainage 

to prevent water logging and Stalinization. 
 Use mixed cropping so that some specific soil nutrients do not get depleted. 

Promote sustainable agriculture: 

 Do not waste food. Take as much as you can eat. 

 Reduce the use of pesticides. 

 Fertilize your crop primarily with organic fertilizers. 

 Use drip irrigation to water the crops. 

 Eat local and seasonal vegetables. This saves lot of energy on transport, storage and 

preservation. 

 Control pests by a combination of cultivation and biological control methods. 
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Ecosystem biodiversity and its conservations 

 

Biodiversity is defined as ‘richness of species (microorganisms, plants and animals) 

occurring in a given habitat’. Or 

Varity and variability among living organisms and ecological complexes in which they 

occurs. It is  the sum of genes, species and ecosystems. 

Biodiversity includes the different: 

1. Types of animals, birds, fish, insects, bacteria, and other species. 

2. Ways in which species interact with their environment. 

3. Ways species live together. 

4. Types of places species live together. 

5. Characteristic within a species. 

SIGNIFICANCE OF BIODIVERSITY 

1. Biodiversity is very important for human life, as we depend on plants,  microorganisms, 

earth’s animals for our food, medicine and industrial products. 

2. Biodiversity protects the fresh air, clean water and productive land. 

3. It is also important for forestry, fisheries and agriculture, which depend on rich variety of 

various biological resources available in nature. 

4. Loss of biodiversity has serious economic and social costs for any country. 

TYPES OF BIODIVERSITY 
Biodiversity is generally classified into three types: 

1. Genetic diversity 

2. Species Diversity 

3. Ecosystem or Community Diversity. 

1. Genetic Diversity 

Genetic diversity refers to the variation of genes within species. Genes are the basic units 

of all life   on Earth. They are responsible for both the similarities and differences between 

organisms. Each species is made up of individuals that have their own particular genetic 

composition. This means a species may have different populations of species compositions 

to conserve genetic diversity,  different populations of species must be conserved. This 

type of diversity occurs at finer levels of organisms. Genetic diversity can be measured 

using a variety of DNA based and other techniques. 

2. Species Diversity 

Species diversity is the number of different species of living things available in an area. 

Species is a group of plants or animals that are similar and able to breed and produce viable 

offspring under  natural conditions. This type of diversity is the most common level of 

diversity. It is measured in relation to a given area. 

3. Ecosystem Diversity: 

Ecosystem diversity is the variety of ecosystems in given place. An ecosystem is a 

community of organisms and their physical environment interacting together. An  

ecosystem  can  cover  a  large area, such as a whole forest, or a small area, such as a pond. 

This type of diversity is considered as a complex level of diversity 

VALUES OF BIODIVERSITY: 

The value of bio diversity is classified into the following two types 

1. Direct values and 

2. Indirect values 

 

1. Direct values: These are assigned to the products harvested by people, 

Direct values can be further divided as follows: 
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a. Consumptive use value: This can be assigned to goods such as fuel wood and gum that are 

consumed locally and do not figure in national and  international  market.eg.  Firewood,  food, 

meat. 

b. Productive use value: This is assigned to products that are harvested from the wild and sold 

in commercial markets, both at national and international  levels.e.g  timber,  fish,  honey, 

construction material, mushrooms, fruits, meat, medicinal plants etc. 

2. Indirect Values: these are assigned to benefits provided by biodiversity that do not involve 

harvesting or destroying the resource without consumption of resource. Such benefits include water 

quality, soil protection, recreation, education, scientific research, regulation of climatic  and  

producing further options for human society. Indirect values further divided into- 

A. Social Values: 

It refers to the manner in which the bio-resources are used to the society. These values are 

associated with the social life, religion and spiritual aspects of the people. 

e.g. Holy plants: tulsi, peepal, lotus, betal these are used in worship. 

Holy animals: cow, snake, bull, peacock, rats, etc.,are used in worship. 

B. Ethical Values or Existence Values: 

It involves ethical issues like “all life must be preserved”. In India and in other countries 

biodiversity is considered to have great value on religious and cultural basis. It teaches us to 

worship plants, animals, rivers and mountains. The ethical  values  mean  that a  species may or 

may not be used, but its existence in nature gives us pleasure. 

E.g.Holy RiverGanga, holy plants vembu, tulsi, kangaroo, zebra or giraffe feel that these should 

exist in nature. 

C. Aesthetic Values: 

The beautiful nature of plants and animals insist us to protect the biodiversity.  The  most  

important aesthetic value of biodiversity is eco-tourism. 

e.g., eco-tourism: people spend lot of time and money to visit the beautiful areas and enjoy the 

aesthetic value of biodiversity. Wild birds, animals, butterflies, flowers, valleys etc. 

D. Intrinsic Values: 

It implies conservation of biodiversity and the need to facilitate continued evaluation. Humans 

should protect biodiversity because protection of the environment is morally good. 

E. Environmental Services: 

Protection of water resources, soil formation and protection, nutrient storage and 

  cycling,  pollution breakdown and absorption, contribution to climate stability, maintenance of 

ecosystem4: Arcticor Alpine zone:This has a short summer and a long and severe winter. 

 

Bio geographical Classification of India: 

One of the major approaches to the classification of India’s ecosystems has been based on 

biogeography. The major objective of this bio geographical classification based on 

scientific facts is  to enable conservation planning, both at the national and state levels. The 

biogeographical classification uses four levels of planning units which are listed below: 

The Biogeographic Zone: it is a large distinctive unit of similar ecology, biome representation, 

community and species. E.g. the Himalaya, the Western Ghats. 

The Biotic Province: It is Secondary in units within a biogeographic zone, giving weight  to  

particular community separated by dispersal barriers or gradual  change  in  environmental  

factors e.g. North West and Western Himalayas either side of Sutlej River. 

The Land Region: It is tertiary set of units within a province, indicating different land forms. 

E.g., Aravalli Mountains and MalwaPlateanu in Gujarat-Rajwara Province. 

The Biome: It is an ecological unit, not a biogeographic unit. A biome such as swamp/wetland of 

temperate broad leaved forest could be found in several biogeographic zones or provinces. 
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India is classified into 10 Biogeographic Zones and is further divided into 26 Biotic 

Provinces. The Indian Biogeographpical Zones are following. 

 
Zone no. Zone name Provinces Zone areakm2 % of 

India 
1 Trans-Himalaya 2 184823 5.62 
2 Himalaya 4 210662 6.41 
3 Desert 2 215757 6.56 
4 Semi-arid 2 545850 16.6 
5 Western ghats 2 132606 4.03 
6 Deccan Peninsula 5 1380380 41.99 
7 Gangetic Plain 2 354782 10.79 
8 Coasts 3 82813 2.52 
9 North East 2 171341 5.21 
10 Island 2 8249 0.25 

Grand 
Total 

26 3287263 100.00 

 

India as a Mega-diversity Nation: 

India has a rich and varied heritage of biodiversity, encompassing a wide spectrum of 

habitats from tropical rainforests to alpine vegetation and from temperate forests to coastal  

wetlands.  India  contains about 8% of the world’s biodiversity on 2% of the Earth’s 

surface, making it one of the 12 mega diversity countries in the world. This is based on the 

species richness and levels of endemism recorded in a wide range of taxa of both plant and 

animals.  This  diversity can be attributed to the  vast variety of landforms and climates 

resulting in habitats ranging from tropical to temperate, and from alpine to desert. Adding 

to this is very high diversity of human influenced  ecosystems,  including agricultural and 

pasturelands and an impressive range of domesticated plants and animals. India is also 

considered one of the world’s eight centers of origin of cultivated plants. India  has got  12 

biosphere reserves and 5 world heritage sites. 

India due to its varied physical features and its geographical location, experience 

almost all kinds of climate, from tropical to alpine and from desert to humid. On the basis 

of temperature the landmass of India is classified into four zones: 

1: Tropical zone:This is very hot round the year and does not have a winter. 

2: Subtropical zone:This is hot for the year and with a cool winter. 

3: Temperate zone:This has a short summer and a pronounced winter. 

The following is a list of important facts about the Indian biodiversity: 

 India is a home to 33% of life forms found in the world and is one among the 12 mega diverse 

countries of the world. 

 India comprises 2% of the world‘s landmass but is home to 8% of biodiversity of the world. 

 India can be divided into 10 biogeographic zones and 26 biotic provinces, which represents all  

the major ecosystem of the world. 

 There are 33 Botanical Gardens, 89 national parks, 275 zoos, 504 sanctuaries and 12 biosphere 

reserves in India. 

 There are 47000 species of plants and 81000 species of animals identified in the country. 

 60% of this wealth can be found in the Western Ghats, which is one of the hotspots of diversity  

in India. 

 Of 81,000 species of animals recorded 372 are mammals, 1228 are birds, 428 reptiles, 204 

amphibians, 2536 fishes, 57,245 insects, 5042 mollusks and several other species  of 

invertebrates. 

 India is a signatory to the international conventions like Convention of International Trade on 

Endangered Species and Convention of Migratory Species which aim  at  conserving  
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biodiversity. 

 India is home to 5 world heritage sites and 6 Ramsarwetlands, amongst the protected areas. 

(Kaziranga National Park, Keoladeo Ghana National Park, Manas Wildlife Sanctuary, Nanda 

Devi 

National Park, Sundarban National Park). 

 

Hot Spots of Biodiversity: 

Hotspots are regions that harbor a great diversity of endemic species and,  at the same 

time,  have  been significantly impacted and altered by human activities.  Plant diversity is 

the biological basis   for hot spot designation. To qualify as a hotspot a region must satisfy 

the following conditions. 

 Must support 1500 endemic plant species, 0.5% of global  total.  Existing  primary  

vegetation is the basis for assessing human impact in a region; 

 Must have lost more than 70% of its original habitat. 

Plants have been used as qualifiers because they are the  basis  for diversity in  other 

taxonomic  groups and are well known to researchers. Typically, the diversity of endemic 

vertebrates in hotspot regions is also extraordinarily high. Thus hotspots are extremely rich 

in species, have  high  endemism, and are under constant threat. 

The hotspot concept targets regions where the threat is greatest to the number of 

species and allows conservationists to focus cost effective efforts there. The 25 biodiversity 

hotspots  of  the world’ contain 44% of all plant species and 35% of all terrestrial 

vertebrate species in only 1.4% of  the planet’s land area. 

 

World hotspots list: 
1. Tropical Andes. 2. Mesoamerica 3. Caribbean 
4. Brazil’s Atlantic forest 5. Choc.Darien/Western Ecuador 6. Brazil’s 

Cerrado 
7. Central Chile 8. California Floristic Province 9. Madagascar 
10. Eastern Arc and Costal forests  of Tanzania/Kenya 11. Western 
AfricanForests 
12. Cape Floristic Province 13. Succulent Karoo 14. Mediterranean Basin 
15. Caucasus 16. Sundaland 17.Wallace a 
18. Philippines 19. Indo-Burma 20. South Central China 
21. Western Ghats 22. SW Australia 23. New Caledonia 
24. New Zealand 25. Polynesia/Micronesia.  

HOTSPOTS OF INDIA 

Among the 25 hotspots of the world, two are located in India extending into  neighboring 

countries   the Indo-Burma region(eastern Himalayas) and the Western Ghats. These 

areas are  particularly  rich in floral wealth and endemism, not only in flowering plants but 

also in reptiles, amphibians, butterflies, and some mammals. 

 

Eastern Himalayas: 

Geographically the eastern Himalayas area comprises Nepal, Bhutan and neighboring 

states of Northern India, along with a continuous sector of the Yunnan Province in 

southwest China. The following are salient features of Eastern Himalayan regions. 

 The Eastern Himalayas display an ultra-varied topography, a factor that fosters species 

diversity and endemism. 

 Many deep and semi isolated valleys are exceptionally rich in endemic plant species. In 

Sikkim, in an area of 7298 km2, of the 4250 plant species, 2550(60%) are endemic. 

 In India’s sector of the area, there are about 5800 plant species,  of  which  roughly  

2000(36%) are endemic. 

 In Nepal, there are around 7000 plant species, many of which overlap with those of India, 
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Bhutan, and even Yunnan. Of these species, at least 500(8%) are believed to be endemic to 

Nepal. 

 Bhutan possesses an estimated 5000 species,  of which as many as 750(15%) are considered  

to be endemic to the Eastern Himalayas. 

Western Ghats: 

Out of India’s 49219 plant species, 1600 endemics(40% of total number of 

endemics) are found in 17000km2 strip of forest along the sea side of Western Ghats in 

Maharashtra,Karnataka, Tamil Nadu and Kerala. There are two main centers of diversity, 

the Agastyamalai Hills and the  Silent Valley/New Amambalam Reserve basin. 

One third of all the flowering plant species in India are found in this region.450 odd 

plants found in this region, 40% are endemic. A few of the indigenous and exotic tree and 

plant species in  the Western Ghats are the teak, jamun, cashew, hog plum, coral tree, 

jasmine and crossandra. 

 

MAJOR THREATS TO BIODIVERSITY: 

Any disturbance in a natural ecosystem tends to reduce its biodiversity. The waste 

generated due to increase in human population and industrialization, spoils the 

environment and leads to more  diversity in biological species.  Any change in the system 

leads to a major imbalance and threatens  the normal ecological cycle. Causes for 

biodiversity or various threats to Indian biodiversity 

1. Habitat Loss 

2. Poaching of wild life. 

3. Man-wildlife Conflicts. 

1. HABITAT LOSS 

The loss of populations of interbreeding organisms is caused by habitat loss. Habitat loss 

threatened a side rang of animals and plants. Factors influencing habitat loss are: 

1. Deforestation: forest and grasslands have been cleared  for conversion  into agricultural 

lands or settlement areas or developmental project. The forest and grasslands are the natural 

homes  of thousands of species, which disintegrate due to loss of their natural habitat. 

2. Destruction of wetlands: the wetlands, estuaries and mangroves are destroyed due  to  

draining, filling and pollution, which cause huge biodiversity loss. 

3. Habitat Fragmentation: it is process of division of population into number of small and 

smaller groups. These small populations are increasingly susceptible to  inbreeding  

depression, high infant mortality and susceptible to environmental stochasticity and 

consequently in the end possible extinction. 

4. Raw material: for the production of hybrid seed, the wild plants are used as raw materials. 

 

5. Production of Drugs: many pharmaceutical companies collect wild plant for the  production  

of drugs. Therefore several medicinal plant species are on the verge of extinction. 

6. Illegal Trade:illegal trade on wild life also reduces the biodiversity and leads to habitat loss. 

7. Development Activities: construction of massive dams in forest area, discharge of industrial 

effluents kills the birds and other aquatic organisms. 

8. Diseases: Pathogens, or disease organisms, may also be considered predators. The incidence 

of disease in wild species may increase due to human activities. 

9. Pollution: Environmental pollution is the most harmful to habitat  degradation.  Most  

common causes of which are pesticides,  industrial effluents and emissions, and emission  

from automobiles. 

10. Introduction of exotic species: Organisms introduced into habitats where they  are  not  

native are termed as exotic. They can be thought of as biological pollutants  and  are 

considered to be among the most damaging agents of habitat alteration and degradation. 
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2. POACHING OF WILDLIFE: 
Poaching means killing of animals or commercial hunting. It leads to loss of animal diversity. 

a. Subsistence Poaching: it is killing animals to provide enough food for their survival. 

b. Commercial Poaching: it is hunting and killing animals to sell their products. 

E.g.Furs, horns, tasks, live specimens, herbal products, ivory, and meat. 

 
3. MAN-WILDLIFE CONFLICTS: 

It arises when wildlife starts causing immense damage and danger to man.  Under  such 

conditions it is very difficult for the forest department to compromise the  affected villagers 

and to gain the villagers support for wildlife conservation. Factors influences conflicts are 

1. Shrinking of forest cover compels wildlife to move outside the forest and attack the field 

and humans for food. 

2. Human encroachment into the forest area. 

3. Injured animals, female wildlife attack humans. 

4. Electrification of crop field from wildlife. 

5. Cash compensation paid by govt. is less than the damage which makes farmers anger and  

takes revenge by killing them. 

6. Garbageor food crop near forest areas attacks wild animals. 

 

BIODIVERSITY CONSERVATION 

In order to retain the capabilities of life supporting systems it is essential to save and maintain 

species and ecosystems ultimately for survival of human race. Efforts have been made to save 

biodiversity both by ex-situ and in-situ conservation. 

1. Ex-situ conservation: it refers to conservation of species in suitable locations outside their 

natural habitat. The need to conserve species in ex-situ arise when its population is so 

fragile/ fragmented that its survival in wild may no longer be possible or in other words a 

threatened or endangered species. 

e.g Botanical /Zoological gardens, aquarium and research centers, Field Gene Banks(pollen, 

semen, ova, cells), Seed Banks, In Vitro(in Grass: merited tips, buds and stem tips kept  

under low temp. for slow growth for longer storage). 

2. In-situ conservation: the preservation of species in its natural ecosystem is called in-situ 

conservation. It is being done by declaring the area as ‘protected area’ with either to save the 

entire area or an endangered species. As a consequence, protected area are  being identified 

and maintained for natural conservation of species by individual countries in the world. 

Protecting the areas helps not only in conserving individual species but preserves Ecosystem 

also. In these protected areas – tourism, explosive activities, poaching, shooting, grazing of 

domestic animals, cutting of trees are strictly prohibited. We have protected area network of 

Biosphere, National park and Sanctuaries etc. 

Steps for Conservation of Biodiversity: 
1. Biodiversity inventories and assessments – population surveys and assessments – population 

surveys and assessment. 

2. Identifying and expanding protected areas. 

3. Conserving biodiversity in seed banks and gene banks. 

4. Controlling wild life trade. 

5. Providing environmental education to the people. 

6. Reviewing agricultural practices. 

7. Controlling urbanization. 

8. Geographical information system for planning and monitoring. 

9. Restoration of biodiversity. 

10. Population control. 

11. Implementing environmental protection Act (EPA). 
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12. Involving more non-government organizations (NGOs). 

 

FOOD AND FOODER RESOURCES 

Food is an essential requirement for the human survival.  Each person has minimum 

requirement.   The main sources of human food are plants and animals. We consume 

almost all parts of one or the other plant in the form of cereals, pulses vegetables, fruits and 

species. A  number  of  animal  products such as milk, butter, egg and meat also 

supplement our food requirements. 

World food problems: Major factors – 

a. Population growth (growing at about 1.5% a year) 

b. Increasing affluence, which increases the demand for food (Especially meat  produced  by  

feeding livestock grain). 

c. Degradation and loss of cropland, mostly because erosion and to a  lesser extent  in  irrigation 

since 1980 (shrinking the irrigated area per person by 5% between 1980 and 1995). 

d. A 10% decline in global fertilizer  use between 1989 and 1997 (among to a 20% drop in per   

capita fertilizer use). 

The persons who receive less than 80% of their minimum daily calorie intake 

requirements  are considered seriously malnourished. Seriously malnourished children  are  

mentally  retarded,  show stunted growth and social and developmental disorders. Under 

nutrition often leads to malnutrition resulting in several nutritional deficiency diseases. 

Important nutritional deficiency and their effects on health: 

Deficiency Effect on health Deaths per year(in 106) 

1.Proteins 

and calories 

Morasmus: a progressive emaciation 
Kwashiarkor: in infants to a failure of

 neural development and therefore 

learning disabilities 

15-20 

2. Iron Anemia 0.71-
1 

3. Iodine Goitre, cretinism: mental retardation and deaf- 
mutism 

-- 

4. Vitamin A Night blindness -- 

 

OVER NUTRITION:In the richer countries, the most common dietary problem is too  

many  calories. For instance, the average daily caloric intake in North America and Europe 

is above 3,500 calories, nearly one third more than is needed for adequate nutrition. Over 

nutrition contributes to overweight,  high blood pressure,  heart attack, and other 

cardiovascular diseases that have become  the leading causes of death in most developed 

countries. 

Composition of a Balanced Diet: 

 
Food stuffs Vegetarian Non-

vegetarian 
Amount (gms) 

Vegetarian 
Calories protein 
(gms) 

Non-vegetarian 
Calories Protein 
(gms) 

Cerals 325 325 1150 29 115
0 

29 

Dal & Nuts 100 50 320 22 160 11 

Milk 200ml 100ml 235 8 117 4 

Root Vegetables 150 150 145 2 145 2 

Other Vegetables 100 100 50 3 50 3 

Leafy vegetables 100 100 50 3 50 3 

Fruits 100 100 80 -- 80 -- 
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Egg (1 No.) --- 50 -- -- 85 6 

Meat / Fish --- 100 -- -- 195 18 

Fat 50 50 450 -- 450 -- 

Sugar / Jaggery 30 30 120 -- 120 -- 

Total  2550 64 255
2 

73 

The food products are milk, fish, and agricultural products. 
1.  White revolution (dairy development): 

Increase the milk yield using advanced technologies like improving the cattle breed, cattle 

feed, disease control, marketing etc. are called as ‘White revolution’. 

 

National Institute of Nutrition – estimate the per capita requirement of milk is 200 to 300 

gram/day.  In our country the milk is 173 gram/head/day. In Andhra Pradesh it is only 116 

gram/head/day. Keeping in view the projected population growth, the milk needs of the 

country will be 79 million ton/year. 

While the present availability is around 52 million tons/year.  Hence there is a big need to 

augment  our milk yield, with improved dairy technology. 

Changes caused by Over grazing: 

The carrying capacity of land for cattle depends on the fertility of the soil and the rainfall. 

When the carrying capacity is exceeded, the land is overgrazed. The changes that result 

from overgrazing include: 

 Reduction in the diversity of plant species; 

 Reduction in the growth of vegetation; 

 Dominance of plant species that are relatively undesirable to the cattle; 

 Increased soil erosion as the plant cover is reduced; and 

 Damage from the cattle trampling on the land. For example, paths made by cattle  develop  

into gullies, which erode rapidly in the rain. 

2. Blue revolution (Aquaculture): 
Increase of fish and fish products using advanced technologies  like  good  quality seeds,  

pollution free water, sufficient feed etc. are called as ‘Blue revolution’. 

Worldwide about 90 species of fin fish, 13 species of shrimp and crow fish and shell 

fishes are   grown commercially. 

In 1990, the aquaculture production was nearly, 70,000 million tons. Yet, India’s 

contribution in global export market of fish products is less than 1.5%. 

In India aquaculture facing several problems: infections, environmental degradation, seed and 

feed scarcity. 

3. Green revolution (agriculture): 
Farmers can produce more  food either by farming more  land or getting higher yields per 

unit of   area from existing crop land. Since 1950 most of the increase  in  global  food  

production  has resulted from increased yields per unit area in a process called a ‘green 

revolution’, by using hybrid varieties, pesticides, fertilizers, intensive irrigation etc., 

 

The main Indian agricultural products and approximate annual productions is thousand ton 

units- 

Food Grains   Rice:     80,000 Wheat:    60,000 Jawar: 13,000 

 Maize: 10,000 Bajra: 7,000 Grams: 6,000 

Oil Seeds Groundnut : 8,200 Mustard : 5,000 Soya bean : 2,300 
Fibres: Cotton: 12,000 Sugar cane: 2,30,000   

Effects of Modern Agriculture: 

Effects of agriculture on the environment can be broadly classified into three groups, viz, 

regional  and global: 
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a. Local changes: These occur at or near the site of forming. These changes/ effects include soil 

erosion and increase in sedimentation downstream in local rivers.  Fertilizers  carried  by sediments 

can cause eutrophication of local water bodies. Polluted sediments can also transport toxins and 

destroy local fisheries. 

b. Regional changes: They generally result from the combined effects of farming practices in the 

same large region. Regional effects include deforestation, desertification, large scale pollution, 

increases in sedimentation in major rivers and in the estuaries at the mouths of  the  rivers  and 

changes in the chemical fertility of soils over large areas. In tropical waters, sediments entering the 

ocean can destroy coral reefs that are near the shore. 

c. Global changes: These include climatic changes as well as potentially extensive changes in 

chemical cycles. 
 

For more yield modernized inputs like high yielding varieties, fertilizer use, 

intensive irrigation and pesticide applications. These modernized techniques of cultivation 

can cause serious ecological stresses. 

These impacts can be in the forms of reduced soil fertility, increased soil salinity, water 

logging, chemical pollution of surface and ground water by fertilizers, imbalances in the 

ecosystems etc. 

Problems of fertilizer applications: 

1. Increased salinity in the soil resulting osmotic pressure this cause increase the water demand of 

the crop. 

2. Surplus waters from agricultural fields carry the fertilizer into natural water bodies and ground 

water. Surface and ground water polluted by fertilizers. 

3. Fertilizer application promoting the crop yield will deplete the micro nutrients in the soil, it 

progressively infertile. 

4. Soil micro flora loses. 

Problems of pesticides and herbicides applications: 

1. Along with the pests (insects, worms, rodents), non-target organisms which have a useful and 

essential organisms are killing by pesticides and herbicides. 

2. Some pest becomes resistant to the poison in due course. 

DDT (Dichlorodiphenyl tetra chloro ethane), Endpin, BHC  (Benzene  hexa  chlorine)etc, 

pesticides are applied in the form dry dusts, wet table powders, solutions. These cause air 

pollution. 

3. Bio- Amplification: If an animal received small quantities of persistent pesticides or other 

persistent pollutants in its food and is unable to eliminate them the concentration within the animal 

increases. This process of accumulating higher amounts of material within the cell of an animal is 

called ‘bio-accumulation’. 

When an affected animal is eaten by a carnivore, these toxins are further concentrated in 

the body of the carnivore, causing disease or death, even though lower-trophic-level or  

grains are not injured.  This phenomenon of acquiring increasing levels of a substance in 

the bodies of higher-trophic-level organisms is known as ‘biological amplification’. 

 

Ex. Phytoplankton   Zooplankton  Small fish  Big fish   Bird 1 

unit 100 units 1000 units 10,000 units 1 lakh 

 

Soil Salinity: 

Accumulation of excessive salts in the  soil system makes it unfit for cultivation. 

Accumulation   of excessive salts in soil is known as ‘Salt efflorescence’. 

Causes: 

- Water logging is the main cause of salt efflorescence. Continuous evaporation from water 

logged areas leaving the dissolved salts behind, causes accumulation of excessive salts. 
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- Excessive application of chemical fertilizers can increase the soil salt content. 

- Percolation of domestic and industrial sewage adds up to the soil salts. 

Effects of soil salinity: 

1. When the salinity increases the tolerance limit of a crop, the land is unfit for the crop. 

2. Decreasing of plant yield. 

3. Percolation of rain water the ground water turns saline by the lechates of the soil with 

excessive salts. 

4. Soil bacterial systems are upset. Soil bacteria play a vital role in the equilibrium of an 

ecosystem in nature. 

 

Remedies: 

1. Water logged should be avoided. 

2. Excessive application of chemical fertilizers should be avoided. 

3. Waste water discharges should be controlled qualitatively and quantitatively. 

 

Water Logging: 

Water logging is the phenomenon of ground water table rising too close to the ground level to 

sustain useful plant life. 

Causes of water logging: 

1. Over irrigation of land 

2. Seepage losses from canals 

3. Surface spreading of waste waters 

4. Excessive rainfall 

5. Poor land drainage. 

6. Poor permeability of the soil system etc. 

Effects of water logging: 

1. The land cannot sustain useful plant life. 

2. Evaporation from water logged areas leaving salts behind,  builds up the soil salinity to a   

level that inhibits vegetation. 

3. Mosquitoes and other vectors and worms proliferate. 

4. Organic matter in the soil under goes an anaerobic decomposition due to water logging, 

creating bad odors and ground water pollution. 

5. Water supply systems and waste water disposal systems face additional difficulties in design 

and operation. 

6. Structural foundations are difficult to construct. 

Remedies: 

1. Excessive watering of crops due to farmer’s ignorance should be avoided. 

2. Irrigation canal should be lined. 

3. Evapotranspiration should be increase with suitable plantations. 

Avesenia plants are suitable for water logged  

areas. 

 

TIMBER AND NON FOREST PRODUCTS 

 

Timber extraction 

Timber extraction is usually done by the forest department in our  country  for  

construction,  industrial use, paper pulp etc. illegal logging of commercial wood is also 

practiced in many parts of country. All other place, the trees are sold to private contractors 

for bidding at public auctions and timber is extracted within very limited time. Such 

practices often lead to gradual degradation and fragmentation of forests, which is serious 

cause of concern. It is considered to be first step in deforestation and clearing the land for 
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agricultural production. 

Effects of timber extraction: 

There has been unlimited exploitation of timber for commercial use. Commercial/industrial 

demand could out-strip supply leading to decimation of forests, particularly the wood. 

The major effects of timber extraction on forests and tribal people include: 

 Poor logging results to degraded forests. 

 Soil erosion, especially on slopes. 

 Sedimentation of irrigation systems. 

 

 Floods may be intensified by cutting of trees on upstream watersheds. 

 Loss of biodiversity. 

 Climatic changes, such as lower precipitation. 

 New logging roads permit shifting cultivators and fuel wood gatherers to gain access to  

logged areas and fell the remaining trees. 

 Loss of non-timber products and loss of long-term forest productivity on the site affect the 

subsistence economy of the forest dwellers. 

 Forest fragmentation, the reduction of a large block of forest to many  smaller  tracts,  

promotes loss of biodiversity because some species of plants and animals require large 

continuous areas of similar habitat to survive. 

 Species of plants and animals, which may occupy marrow ecological niches and whose 

potential value to humans is unknown, may be eliminated. 

 Indigenous people may be forced into a new way of life for which they are unprepared. 

 Exploitation of tribal people by the contractors. 

 Cutting of more trees than permitted in a particular area by the greedy contractors. 

 

NON-TIMBER FOREST PRODUCT (NTFP) 

It is also referred as non-wood forest product includes a myriad of products such as fuel 

and fodder biomass, construction material like canes and rattan, flowers, fruits, tubers,  

edible  mushrooms,  seeds, oil, medicinal plants, gums and resins, tannins and dye, large 

variety of birds, mammals, fish and insects used as food or sold to collectors, wildlife 

products such as honey and eggs. All these products are of biological origin and derived 

from the forests. Example of NTFP 

 
1. Medicinal plants: e.g. vask, tulsi, aswagandha, amla, haldi, pudina, neem,bel,stevia etc. 

2. Edible products and spices: eg. Mushrooms, honey, fruits, roots, tubers, leaves, cashewnuts, 

walnuts, tamarind, custard apple,bel etc. 

3. Essential oils and fatty oils: cymbopogon oil used in perfumes, soap, detergents,polixhes. 

Toothpaste glue etc, oils from mahua, ratanjot red palm oil, sal, neem, kokum,  rubber used  

for cooking, candles, cosmetics, hair oil, lubricants, grease, varnishes etc., 

4. Fibers: fibers obtained from stem, sun hemp, flax and jute are used to make textile fibres, 

furniture and utensils. 

5. Gums and Resins:  use in torches, chemicals, waterproofing and incense paints, medicines   

and food additives. Gums like karaya and Arabic used in chocolate and ice creams , 

ketchup, leather, tyre, drugs, colas etc., 

6. Decorative items: pine boughs, grapevines, ferns. 

7. Bamboo and Canes: used for good quality paper, chopsticks, baskets, crafts, light attractive 

furniture etc., 

8. Animal Products: honey, beewax, royal jelly, venom etc., 

 



 

 

 

 

 

ENVIRONMENTAL POLLUTION 

Question 1: Define pollution and pollutant. Classify pollutants? 

Pollution: Any atmospheric condition, in which certain substances are present in such 

concentration that they can produce undesirable effects on man and his environment. OR 

Pollution is defined as the excess discharge of any substance into the environment which 

affects adversely quality of environment and causing damage to human, plants and animals. 

Pollutant: Any substance which causes pollution called as pollutant. 

     Classification of Pollutants: It is done from different point of view. 

(I) Depending upon their existence in nature pollutants are of two types, namely quantitative 

and qualitative pollutant. 

a) Quantitative pollutants: these are those substances normally occurring in the 

environment, who acquire the status of a pollutant when their concentration gets increased due 

to the unmindful activities of man. For example, carbon dioxide, if present in the atmosphere in 

concentration greater than normal due to automobiles and industries, causes measurable effects 

on humans, animals, plants or property, and then it is classified as quantitative pollutant. 

b) Qualitative pollutant: these are those substances which do not normally occur in nature 

but are added by man. e.g. Insecticides. 

 

(II) Depending upon the form in which they persist after being released into the environment, 

the pollutants are categorized into two types, namely primary and secondary pollutants. 

a) Primary Pollutants: these are those which are emitted directly from the source and persist 

in the form in which are added to the environment. E.g. Ash, smoke, dust, fumes, SO2, HC etc. 

b) Secondary Pollutants: These are those which are formed from the primary pollutants by 

chemical interaction with some constituent present in the atmosphere. E.g.SO3,NO2, 

O3,aldehyde. 

 

(III) From the ecosystem point of view, i.e., according to their natural disposal, pollutants are 

two types: 

a) Bio-degradable Pollutants: these are the pollutants that are quickly degraded by natural 

means. E.g. heat or thermal pollution, and domestic sewage etc. 

b) Non-degradable Pollutants: these are the substancesthat either do not degrade or degrade 

very slowly in the natural environment. E.g. Hg salt, DDT, Aluminum cans etc. 

 

Classification of Pollution: 

On the basis of type of environment being polluted, pollution classified into- Air pollution, 

Water pollution, Soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear 

pollution. 

 

AIR POLLUTION 

QUESTION 2: Define air pollution. What is primary and secondary air pollutant? Write 

sources and effects air pollutants. 
Solution: Air pollutants are two types: 
a. Primary pollutants: are those that are emitted directly from source. Sources are steel 

mills, power mills, oil refiners, paper and pulp industries, automobiles etc. 

Ex. Particulate matter such as ash, smoke, dust, fumes, mist and spray; inorganic gases as  

 

SO2, H2S, NO, NH3, CO, CO2, HF, Olefin and aromatic hydrocarbons and radio active 



 

 

 

 

compounds. 

b. Secondary pollutants: These are formed in the atmosphere by chemical interactions 

among primary pollutants and normal atmospheric constituents. Pollutants such as SO3, NO2, 

PAN, O3, aldehydes, ketones, and various sulphate and nitrate salts include in this category. 

 

Sources and effects of air pollutants: 

1. Particulate Pollutants: 

Particulate refers to all atmospheric substances that are not gases but theymay be suspended 

droplets or solid particles or mixtures of the two. Their size ranges from 100 µm to 0.1 µm and 

less. Larger particles like sand and water droplets quickly settle down in still air and smaller 

particle s like dust remain in air for longer time whereas very fine particles like tobacco smoke 

donot settle down at all. 

Particulates classifies as- 

Dust: Size 1 to 200 micrometers. These are formed by natural disintegration of rock and soil or 

by the mechanical process of grinding and spraying. They have large setting velocities and 

areremoved from the air by gravity and other inertial process. 

Smoke: Size 0.001 to 1 micrometer. This can be liquid or solid and are form by combustion or 

other chemical process. 

Fumes: Size 0.1 to 1 micrometer. There are solid particles which are normally released from 

chemical or metallurgical processes in industries. 

Mist: Size < 10 micrometer. It is made up of liquid droplets. These are formed by condensation 

in the atmospheric or released from industrial operations. 
Effects: Respiratory problems- Bronchitis, asthma, irritation etc. 
 

2. Gaseous Pollutants 

1. Oxides of sulfur: 

Sources:Chemical industries, metal smelting, pulp and paper mills, oil refineries. 

SO2 is a colorless gas with a characteristic, sharp, pungent odor. It is moderately soluble in 

water forming weak acid H2SO3. It is oxidized slowly in clean air to SO3 In polluted 

atmosphere SO2 reacts photo chemically or catalytically with other pollutants or normal 

atmospheric constituents to form SO3, H2SO4 and salts of H2SO4. 

Effects: 

 SO2 and moisture can accelerate the corrosion of steel, copper, zinc and other metals. 

 H2SO4 mist in the atmosphere causes deterioration of structural monuments or 

materialssuch as marble and lime stone. 

 Clothes, leather andPaper discolored by SO2. 

 8 – 12 ppm of SO2 - immediate throat infection, 10 ppm SO2 – eye irritation, 20 ppm 

–immediate coughing. 

 High concentration of SO2 suffers plats from chlorosis (disappearance of 

chlorophyll), metabolic inhibition, plasmolysis and even death. 

2. Nitrogen Dioxide: 

Sources are natural and manmade. 

Naturally nitrogen dioxide coming from high energy radiation, biological and non-biological 

activities (lightening, radiations, bacterial decomposition etc). 
Man-made nitrogen dioxide coming from incineration process, pesticide industries, 
automobiles etc. 

Effects: 

 NO2 combine with hydrocarbons to form photochemical smog its cause most 

damage to human health. 



 

 

 

 

 In lungs NO2 converted to nitrous and nitric acids which are highly irritating and 

cause damage to the lung tissues. 
 It causes acid rain and cancer. 

3. Carbon monoxide: 

Sources: Incomplete combustion of carbon fuels in automobiles, industries etc. 

The main sources of CO in the urban air are smoke and exhaust fumes of many devices 

burning of coal, gas or oil. 
Effects: CO reacts with blood hemoglobin to form carboxyhemoglobin. 

1-5% COHb in blood –reduction in oxygen carrying capacity of blood. 30-40% COHb in blood- 

Severe headache, vomiting. 
50-60% COHb in blood- Coma. 

70-80% COHb in blood – Fatal coma(death). 

4. Hydrocarbons: 

Sources: are automobiles, natural fire, industrial source(refineries), spray paintings, inks ,etc. 

Effects: Skin, nose, throat, eye irritation. Cause cancer in human beings. 

 

Question 3: Explain various techniques for reducing air pollution. Solution: Control of Air 

Pollution 
The following methods are most effective for dealing with the control of air pollution. 
(a)  Source Correction Methods. (b) Pollution Control Equipment. 

©  Diffusion of Pollutant in air. (d) Vegetation. (e) Zoning. 

 

A. Source Correction Methods: 

Industries make a major contribution towards causing air pollution. Formation of pollutants can 

be prevented and their emission can be minimized at the source itself. By carefully 

investigating the early stages of design and development in industrial processes e.g., those 

methods which have minimum air pollution potential can be selected to accomplish air 

pollution control at source itself. 

These source correction methods are:- 

I. Substitution of raw materials: 

Raw material causing air pollution should be substituted by another purer grade raw material 

which reduces the formation of pollutants. e.g. coal with LPG or LNG. 

II. Process Modification: 

The existing process may be changed by using modified techniques to control emission at the 

source. 

e.g. fly ash emissions are reduced by washing coal before pulverization and by adjusting air 

intake of boiler furnace. 

III. Modification of Existing Equipment: 

By suitable modifications in the existing equipment air pollution can be minimized. 

a. Open hearth furnaces are replaced with controlled basic oxygen furnaces or an electric 

furnace reduces smoke, CO and fumes. 

b. In petroleum refineries if storage tanks are designed with floating roof covers 

reduces loss of hydrocarbon vapors. 

IV. Maintenance of Equipment: 

Poor maintenance of equipment (leakage around ducts, pipes and pumps etc.) pollution is 

caused which can be minimized by routine checkup of seals and gaskets. 

 

B. Pollution Control Equipment: 

Sometimes pollution control at the source is not possible by preventing the emission of 



 

 

 

 

pollutants. Then it becomes necessary to install pollution control equipment to remove the 

gaseous pollutants from the main gas stream. 

Pollution control equipment’s are generally classified into two types: 

a. Control devices for particulate contaminants. 

1. Gravitational Settling Chamber: 

2. Cyclone Separators ( Reverse Flow Cyclone): 

3. Fabric Filters: 

4. Electrostatic Precipitators: 

5. Wet Collectors ( Scrubbers): 

b. Control devices for gaseous contaminants. 

1. Wet absorption methods. 

2. Dry absorption methods. 

 

A. Control devices for particulate contaminants. 

a. Gravitational Settling Chamber: 

For removal of particles exceeding 50µm in size from polluted gas streams, gravitational 

setting chambers are put to use. 

This device consists of huge rectangular chambers. The gas streams polluted with particulates 

is allowed to enter from one end. The horizontal velocity of the gas stream is kept low in order 

to give sufficient time for the particles to settle by gravity. The several horizontal shelves or 

trays improve the collection efficiency by shortening the settling path of the particles. 

 

b. Cyclone Separators (Reverse Flow Cyclone): 

Centrifugal force is several times greater than gravitational force it is generated by spinning 

gas stream and this quality makes cyclone separators more effective in removing much smaller 

particulates than gravitational settling chambers. 

It consists of cylinder with a conical base, a tangential inlet discharging near the top and outlet 

for discharging the particulates is present at the base of the cone. 

 

c. Fabric Filters: 

In this a stream of the polluted gas is made to pass through a fabric that filters out the 

particulate pollutant and allows the clear gas to pass through. The particulate matter is left in the 

form of a thin dust 
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mat on the insides of the bag. This dust mat acts as a filtering medium for further removal of 

particulates increasing the efficiency of the filter bag to sieve more sub-micron particles 

(0.5µm). 

A typical filter is a tabular bag which is closed at the upper end and has a hopper attached at 

the lower end to collect the particles when they are dislodged from the fabric. 

Many such bags are hung in a bag house. For efficient filtration and a longer life the filter bags 

must be cleaned occasionally by mechanically shakers to prevent too many particulate layers 

from building up on the inside surface of the bag. 

 

d. Electrostatic  Precipitators: 

It works on the principal of electrostatic precipitation i.e., electrically charged particulates 

present in the polluted gas are separated from the gas stream under the influence of the 

electrical field. 

In this equipment, two electrodes are used to separate the dust particles from stream. The gas 

stream is allowed to pass between the two electrode wires. The electrical charge is imparted to 

the particles through a high voltage direct current corona. The high voltage field ionizes the gas 

molecules in the air stream and makes the particulate matters with negative charge. The 

negatively charged particles are attracted by the positively charged electrodes which are called 

as collectors. The charge of the particles is neutralized at the moment of collection, and they 

can be removed from the collectors by rapping, washing or plain gravity. 

 

e. Wet Collectors (Scrubbers): 

In this the particulate contaminants are removed from the polluted gas stream by incorporating 

the particulates into liquid droplets. Common types of scrubbers are: 
i. Spray Tower ii. Venturi Scrubber iii.Cyclone scrubber. 
Each type of scrubber has unique applicability, among the above types of scrubbers spray 

tower is the simplest type. They are low energy scrubbers and that can be used to remove 

particles of size 5 to 10 

µm. venture scrubbers are of high energy scrubbers and they can be effective in removal of 

particles of size smaller than 3 µm. 

In the spray tower the air stream with particles is introduced at the bottom. The polluted gas 

flows upwards. Water is introduced at the top by means if spray nozzles. By internal impaction 

and interception the particulate matters are entrained by the water molecules. The water with 

particles is collected at the bottom and disposed. 

The efficiency depends on the velocity of water, size of spray, droplet size, velocity of a gas, 

quality of water and gas introduce and droplet trajectories. Efficiency increases with decreasing 

diameter of water droplet and with increasing droplet quantity. 

 

c. Diffusion of Pollutants in Air 

Dilution of contaminants in the atmosphere is another approach to control air pollution it is 

accomplished through the use of tall stacks which penetrate the upper atmospheric layers and 

disperse the contaminants so that the ground level pollution is greatly reduced. 

However, the method of dilution is a short term control measure and it is not suitable for long 

term control. Because, the pollutants dispersed by the tall chimneys are carried and spread 

around the area of disposal. This may cause harmful effects to the surrounding area. 

 

d. Vegetation 

Plants contribute towards controlling air pollution by utilizing CO2 and releasing oxygen in the 
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process of photosynthesis. This purifies the air for the respiration of animals. Gaseous 

pollutants are fixed by some plants. Plenty of trees should be planted especially around those 

areas which are declared as high risk areas of pollution. 

 

e. Zoning 

This method of controlling air pollution can be adopted at the planning stages of city. Zoning 

advocates setting aside of separate areas for industries so that they are far removed from the 

residential areas. The heavy industries should not be located too close to each other. 

NATIONAL AMBIENT AIR QUALITY STANDARDS 

 

 
S. 
No 

 

Pollutants 

Time 

Weighted 

Average 

Concentration in Ambient Air  

Measurement 

Method 

Sensitive 

Areaμg/m3 
Industrial 

Areaμg/m3 
Residential 

Areaμg/m3 

1 Sulphur 
Dioxide (SO2) 

Annual 
24 hours 

15 
30 

80 
120 

60 
80 

West & Greek method 
UV Fluorescence 

2 Oxide of 
Nitrogen 
(N2O) 

Annual 
24 hours 

15 
30 

80 
120 

60 
80 

Jacob 

&OchheiserMetho 

GasPhasechemilumloe

sence 

3 Suspended 

Particulate 
Matter (SPM) 

Annual 24 

hours 

70 

100 

360 

500 

140 

200 

High volume Sampling 

(avg. flow rate not less 
than 1.1m3/min) 

4 Respirable 
particulate 
mater 

Annual 
24 hours 

50 
75 

120 
150 

60 
100 

Respirable Particulate 
Matter Sampler 

5 Lead Annual 
24 hours 

0.50 
0.75 

1.0 
1.5 

0.75 
1.00 

ASS Method after 

sampling using EPM 

2000 

6 Carbon 
Monoxide 

8 Hours 
1 Hours 

1.0 
2.0 

5.0 
10.0 

2.0 
4.0 

Non Dispersive IR 

 

WATER POLLUTION 

Question 4: Define air pollution. What are point and non-point sources of water 

pollution?Write its source and effects? 

Solution:Water pollution is defined as any physical, chemical or biological change in quality 

of water that has a harmful effect on living organisms or make unsuitable for needs. 

Cause of water pollution: 

There are two major cause/sources of water pollution, namely point and non-point sources. 

A: Point sources: those sources which can be identified at a single location are known as point 

sources. Identification, monitoring and control makes easy. For instance, the flow of water 

pollutants through regular channels like sewage systems, industrial effluents, power plant 

outlets etc. 

B: Non-point sources: those sources whose location cannot be easily identified are called non-

point or diffused sources. Identification, monitoring and control are not easy.For 

instance,agriculture(pesticide, fertilizers), mining, construction,acid deposition from 

atmosphere etc. 

 

MAJOR POLLUTANTS: 
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1. Oxygen Demanding Waste: 

Source: Sewage effluent, agricultural runoff, industrial effluent (paper, pulp processing unit) 

Effects: decomposition by anaerobic bacteria depletes level of dissolved oxygen in water. 

Flora and fauna persistent. Further decomposition by anaerobic bacteria produces foul smell. 

2. Plants Nutrients: 

Source: Sewage effluent, phosphate from detergents, agricultural runoff, nitrates and 

phosphates from fertilizers. 
Effects: Algal bloom (eutrophication), aquatic life is effected, organic matter increases. 

3. Acids: 

Source: Acid rains, mine drainage, excessive planting of coniferous forest makes soil acidic. 

Effects: Acidification of natural waters, species diversity affected, aquatic life diminishes, toxic 

metal level increases, lower crop yields, accelerates corrosion, unusable for drinking or 

irrigation. 

4. Toxic metals Hg,Pd,Cd,Zn,Sn. 

Source: Miningand its associated industries, vehicles, batteries discharge etc. 

Effect:Bio magnification of toxic metal with successive stage of food chain, threat to 

consumers. 

5. Oil: 

Sources: Drilling operation, oil tanker spills, natural seepage, waste disposal. 

Effect: contamination of aquatic environment leading to death of birds, fishes and mammals. 

6. Sediments 

Source: land erosion 

Effect: cloud water and photosynthesis reducesdisrupt aquatic food webs, carry pesticides, 

bacteria and other harmful substances, clog and fill lakes, reservoirs, stream channels etc. 

7. Radiation 

Source: natural source, nuclear weapons testing’s, X-rays, nuclear energy, industries 

Effect: Degree of tissue damage risk of death depends on exposure persistent in environment. 

8. Heat 

Source: coolant water from industry, powerplants 

Effect: species diversity changes, aquatic life effected, killed by suffocation, disruption of 

reproductive cycle of fish and aquatic organisms. 

 

 

 

 

Question 5: Write control measures of water pollution? Solution: Control of water 

pollution: 
Various ways or techniques for control of water pollution are as follows: 
1. Stabilization of ecosystem: This is the most scientific way to control water pollution. The 

basic principles involved are the reduction in waste input (thus control at source), harvesting 

and removal of biomass, trapping of nutrients, fish management and aeration. 

2. Farmers can reduce the running of fertilizers from their agricultural lands to the nearby 

water bodies and leaching into aquifers. This can be obtained by using slow release fertilizers 

in sloped ground. Also this can be achieved by providing buffer zones between the surface 

water body and the agricultural land. 

3. Over fertilization and improper application of pesticides can be avoided. 

4. By using more biological control pests, the pesticide usage may be minimized. 

5. Acid/alkali/organic/toxic substances in industrial or municipal wastes should be treated 
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properly. 

6. Soil erosion can be minimized by reforesting critical and important water sheds. 

7. By improving manure control and planting buffer zones, the runoff and infiltration of 

manure from animal feedlots may be controlled. 

8. Reutilization and recycling of waste: Urban waste (sewage) may be recycled to generate 

cheaper fuel gas and electricity. One distillery in Gujarat is able to treat 450000 liters of waste 

daily and generating energy equal to that produced by 10 tons of coal. 

9. Removal of pollutants: Various pollutants (radioactive, chemical, biological) present in 

water body can be removed by appropriate methods such as adsorption, electrolysis, ion-

exchange, reverse osmosis etc. 

Ex: Ammonia removed by ion-exchange process, Mercury- selective ion exchange resin, 

phenolics- polymeric adsorbents, discoloration of water- electrolytic decomposition, sodium 

salts- reverse osmosis. 

10. Setting up effluent treatment plants to treat waste. 11.Industrial wastes must be treated 

before discharge. 

12.Educate public for preventing water pollution and the consequences of water pollution. 

13.Strict enforcement of water pollution control act. 

14.Continuous monitoring of water pollution at different places. 15.Developing economical 

method of water treatment. 
16. River, streams, lakes and other water reservoirs must be well protected from being 
polluted. 
 

Question 6: Explain Sewage treatment method. Solution: WASTE WATER 

TREATMENT METHODS 
The main objectives of waste water treatment are, 
1. To convert harmful compounds into harmless compounds. 

2. To eliminate the offensive smell. 

3. To remove the solid content of the sewage. 

4. To destroy the disease producing microorganisms. 

 

A) EFFLUENT TREATMENT PLANTS(ETP): 

Raw sewage consists of residential, commercial and industrial liquid water discharges. Such 

waste waters are processed in waste water treatment plants to produce and effluent of higher 

quality and then discharged back to the environment. 

The effluents may be treated by one of the following processes. 

1. Physical treatment. 

2. Chemical treatment. 

3. Biological treatment. 

A. Physical Treatment: The suspended solids in effluents may be separated by 

centrifugation, filtration, decantation, filter press, rotary vacuum filter, belt press, micro 

strainers, slow sand filters, up flow sand filters, rapid gravity sand filters, surface skimmers, 

grit chambers, misers, aerators and diffusers. 

 

In some cases, screens are used for removal of large suspended matter. Comminutor are used 

for reduce the particle size of suspended solid matter. Constant velocity channels are used in 

effluent treatment plants to remove grit from suspended matter to prevent damage to sewage 

treatment plants. Sedimentation tanks are large tanks used to remove fine suspended matter. The 

sewage is passed into sedimentation tanks where the sludge settles to the bottom of the tank. 

The floating materials like oil and grease are skimmed off while the sludge settled at the 
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bottom of the tank is continuously removed. 

B. Chemical Treatment: Chemical treatment includes coagulation and flocculation 

processes. The chemical coagulants used in the chemical process are ferrous or ferric sulphate, 

aluminum sulphate, calcium hydroxide and polyelectrolytes. Addition of a suitable chemical 

coagulant to the effluent results in the formation of a precipitate or flock that settles to form 

sludge. 

Further treatment of effluent is accomplished by flocculation process which is mediated by 

addition of polyelectrolytes of the effluents. This is followed by passing the effluents through 

sinuous flocculation channels, hydrodynamic flocculators of mechanically mixed flocculators. 

C. Biological Treatment: The biological treatment of effluents is achieved by either of 

the ways, 

i) Aerobic process ii) Anaerobic process. 

 

B) SEWAGE TREATMENT PLANTS(STP): 

Sewage is contaminated water discharged from domestic, industrial, municipal and other 

sources. Sewage treatment plant is designed to remove the contaminants from the water so that 

they can be recycled and reused. Both organic and inorganic contaminants are removed by 

using different physical, chemical and biological processes. The treatment plant produces 

waste stream which is a treated effluent and a solid waste or sludge which are reused. 

Sewage is collected and transported via a network of pipes and pump stations to a municipal 

treatment plant. Normally three stages are involved for treating sewage- primary, secondary 

and tertiary. After being treated the effluent can be reused to flush toilets, greening parks, or 

for recharging ground water. 

Objective: - The Principal objective of waste water treatment is generally to allow human and 

industrial effluents to be disposed of without danger to human health or unacceptable damage 

to the natural environment. 

Conventional wastewater treatment processes 

Conventional wastewater treatment consists of a combination of Physical, chemical, and 

biological processes and operations to remove solids, organic matter and, sometimes, nutrients 

from wastewater. 

A. Preliminary treatment 

The objective of preliminary treatment is the removal of coarse solids and other large materials 

often found in raw wastewater. Removal of these materials is necessary to enhance the 

operation and maintenance of subsequent treatment units. Preliminary treatment operations 

typically include coarse screening, grit removal and, in some cases, communication of large 

objects. 
B. Primary treatment 
The objective of primary treatment is the removal of settle able organic and inorganic solids by 

sedimentation, and the removal of materials that will float (scum) by skimming. 

 

C. Secondary treatment 
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The objective of secondary treatment is the further treatment of the effluent from primary 

treatment to remove the residual organics and suspended solids. In most cases, secondary 

treatment follows primary treatment and involves the removal of biodegradable dissolved and 

colloidal organic matter using aerobic biological treatment processes. Aerobic biological 

treatment is performed in the presence of oxygen by aerobic microorganisms (principally 

bacteria) that metabolize the organic matter in the waste water, thereby producing more 

microorganisms and inorganic end-products (principally CO2, NH3, and H2O). Several aerobic 

biological processes are used for secondary treatment differing primarily in the manner in which 

oxygen is supplied to the microorganisms and in the rate at which organisms metabolize the 

organic matter. Common high-rate processes include the activated sludge processes, trickling 

filters or bio filters, oxidation ditches, and rotating biological contractors (RBC). A 

combination of two of these processes in series (e.g. bio filter followed by activated sludge) is 

sometimes used to treat municipal wastewater containing a high concentration of organic 

material from industrial sources. 

D. Tertiary Treatment 

Wastewater is given tertiary treatment to further enhance its quality before they are discharged 

in the environment. After the secondary treatment removes most of the organic matter present 

in sewage lowers BOD (25ppm). The popular methods that are used in this stage are filtration, 

flocculating, removal of chemicals like nitrogen and phosphorus etc. 

Different sewage treatment processes are required to remove nitrogen and phosphorus. 

Nitrogen is removed through the biological oxidation of nitrogen from ammonia to nitrate, 

followed by gentrification, the reduction of nitrate to nitrogen gas  

 

which is removed to the atmosphere. Phosphorus on the other hand can be removed by using 

two process that is by the use of specific bacteria, called polyphosphate that accumulate large 

quantities of phosphorus within their cells they are removed from the water and are used as 

fertilizer. Chemical precipitation can also be used to remove phosphorus. Municipal 

Wastewater is sometimes further disinfected by using chlorine, ozone gas and ultraviolet light. 

 

C) COMMON AND COMBINED EFFLUENT TREATMENT PLANTS(CETP): 

Common Effluent Treatment Plants is the concept of treating effluents by means of collective 

effort mainly for a cluster of small scale industrial units. This concept is similar to the concept 

of Municipal Corporation treating sewage of all the individual houses. The main objective of 

CETP is to reduce the treatment cost for individual units while protecting the environment. 

 To achieve ‘Economics of scale’ in waste treatment, thereby reducing the cost of 

pollution abatement for individual factory. 

 To minimize the problem of lack of technical assistance and trained personnel as fewer 

plants require fewer people. 

 To solve the problem of lack of space as the centralized facility can be planned in advance 

to ensure that adequate space is available. 

 To reduce the problems of monitoring for the pollution control boards. 

 To organize the disposal of treated wastes and sludge and to improve the recycling and 

reuse possibilities. 

Question 7: What are Indian standard specifications for drinking water? 

Solution: Drinking water quality standards refers to a reference point for standard setting and 

drinking water safety. Drinking water is the potable water meant for human consumption for 

drinking and cooking purposes from any source. It should be of the highest purity to meet the 

needs of the community. 
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Based on international standards for drinking water quality issued by WHO in India Bureau of 

Indian Standard specification IS: 10500-1991 governed the quality of drinking water supplies 

in India. 

WATER QUALITY PARAMATERS AND DRINKING WATER STANDARDS 

 

S.NO PARAMETERS UNITS DRINKING WATER IS:10500-
1991 

DESIRABLE MAXIMUM 
1. Colour Hazen Unit 5 25 
2. Odour - Unobjectionable - 
3. Taste - Agreeable - 
4. Turbidity NTU 5 10 
5. pH value - 6.5 to 8.5 No relaxation 
6. Total Hardness mg/l 300 600 
7. Iron mg/l 0.3 1.0 
8. Chlorides mg/l 250 1000 
9. Residual Free 

Chlorine 
mg/l 0.2 - 

10. Dissolved Solids mg/l 500 2000 
11. Calcium mg/l 75 200 
12. Copper mg/l 0.05 1.5 
13. Manganese mg/l 0.1 0.3 
14. Sulphate mg/l 200 400 
15. Nitrate mg/l 50 No relaxation 
16. Fluoride mg/l 1.0 1.5 
17. Phenolic compounds mg/l 0.001 0.002 
18. Mercury mg/l 0.001 No relaxation 
19. Cadmium mg/l 0.01 No relaxation 
20. Selenium mg/l 0.01 No relaxation 
21. Arsenic mg/l 0.05 No relaxation 
22. Cyanide mg/l 0.05 No relaxation 
23. Lead mg/l 0.05 No relaxation 
24. Zinc mg/l 5 15 
25. Anionic detergent mg/l 0.2 1.0 
26. Chromium mg/l 0.05 No relaxation 

27. Polynuclear 

Aromatic 
hydrocarbons 

mg/l - - 

28. Mineral oil mg/l 0.01 0.03 
29. Pesticides mg/l Absent 0.001 

30. Radioactive material 

(a) Alpha emitters 
(b) Beta emitters 

 

Bq/l Pci/l 

 

- 
- 

 

0.1 
0.037 

31. Alkalinity mg/l 200 600 
32. Aluminum mg/l 0.03 0.2 
33. Boron mg/l 1 5 



 

12 

 

 

SOIL POLLUTION 

In modern economics, various types of activity, including agriculture, industry and 

transportation, produce a large amount of wastes and new types of pollutants. 

 

Question 8: Write sources and effects of soil pollution and write how it can be controlled? 

Solution: Sources and effects of soil pollution: 

1. Chemical pollutants: The chemical pollutants such as calcium carbonate, bicarbonates, 

calcium sulphate, and soluble salts etc. from eroded sediments pollute the soil. It is estimated 

that 85% of phosphorus and about 70% of nitrogen loading of surface water are brought from 

eroded soil from hills or other places. The tanneries, synthetic drug factories and distilleries 

discharge lot of suspended and dissolved solids which pollute the soil. The presence of all 

these substances also retards growth of plants, retards reproduction process and also fruit 

production. 

2. Metallic pollution: The metallic pollutants from Cu, Steel, Cd, Zn, factories pollute the 

soil due to excess of Cu, Fe, Cd and Zn. Besides this, the presence of Co, Ni, Pb, Ba, Mn, Al, 

Si, Caetc, added to the soil from various industries in combined form also pollute the soil such 

pollution by metals is called metallic pollution. 

3. Industrial effluents: Industries are major sources of soil pollution now a day. Sugar 

factories, textile, steel, paper, chemical and pesticide, petroleum, engineering, cement, glass, 

dyeing, oil refineries and other factories are responsible for addition of more than 40 million 

tons of substances in the soil as industrial wastes. 

These toxic chemicals through soil and water enter into vegetables, fruits, grains, etc. and enter 

into food chain of human beings and are responsible for number of diseases and even cancer. 

4. Agricultural wastes: For increasing the production in agriculture – lot of fertilizers, 

pesticides, herbicides etc. are added in each season with the soil is getting harder every year 

due to these inorganic chemicals called agricultural wastes in agricultural fields. 

Soil conditioners, fumigants contain toxic metals such as Cd, Hg, Co, Pb, etc. increase of their 

concentration in soil they enter into crops and finally to food chain of human being causing 

mental, skin, lung, blood and urine diseases. 

Today 30% diseases in human beings are suffered due to presence of fungicides, insecticides, 

herbicides etc, Fertilizers add phosphorus, nitrogen, sodium, potassium, sulphate, nitrate etc. in 

the soil. The high concentration of nitrates and phosphates also cause eutrophication, choking 

the whole aquatic ecosystem in nature. 

The animal waste have been found to contain high BOD (>300 ppm) and high COD (>500 ppm) 

and nitrogen (>450 ppm) and hence such wastes are very harmful for human beings. 

The villages in India, villagers use cow dung for burning purposes but it is dangerous for health 

as it generates benzo-pyrene in smoke which causes cancer to human beings. 

5. Urban wastes: The urban wastes contain substances like glass bottles, glass plates, plastics, 

paper, rubber, fibres, iron pieces, garden leaves, branches, flowers, parts of vehicles, food 

residues, vegetable residues, fuel residues, dust, metallic pieces, cane etc. polythene bags and 

other household articles. 

6. Radioactive pollutants: The radio nuclides such as Iodine -129, Cesium -137, Barium -

140, Strontium – 90, Promethium- 144, Ruthenium- 106 which are produced from nuclear 

fission get deposited on the soil which continuously emit gamma radiation which are harmful 

for plants, aquatic life and human beings. 

7. Biological agents: The biological agents cause pollution of soils and crops. Bacteria, 

algae, nematodes, actinomycetes, rotifers, protozoans etc. are important biological agents which 
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change the physical texture of the soil and are responsible for changing the fertility of the soil. 

The human and animals excreta are the major source of land pollution. 

8. Pesticides: Pesticides like DDT, BHC, malathion, endrin, aldrin, parathion etc. cause 

impairment of human tissues, failure in the functioning of liver, kidney, intensive and gonads. 

9. Detergents: Detergents pollute the soil and river water. They destroy the fertility of the soil 

and retard the growth of plants and fruits. 

Control of Soil Pollution: 

1. Garbage’s can be converted into compost manure by cobalt and nickel techniques 

recently developed. 

2. Half of the total dung collected in villages is used as fuel. This must be stopped at 

once as this fuel on burning releases benzo-pyrene which cause cancer. If this bio-manure is 

used in fields the crop production will be increased. 

3. Solid wastes should be treated by pyrolysis method. Fluided bed furnaces and multiple 

hearth furnaces can also be used to yield better results. 
4. Salts flow to soil from industries must be stopped. 
5. Environment protection Act, 1986 be implemented with full force to factories and 

municipal corporations to check the flow of untreated wastes directly into the soils. 
6. The land act should be implemented strictly against the industries which pollute the 
soil. 
7. A huge plantation is necessary along the roads, fields, waste places, marshes, and 

nearby railway linings. Among these plants planted on the boundary of the fields to avoid soil 

erosion and to increase the fertility of the soil. 

8. The industrial effluents should be first treated and then allowed to discharge through 

constructed drains. 

9. The use of pesticides should be avoided as it will destroy the fertility of the soil in time 

to come. 

10. The organic manure be used in the fields in place of chemical fertilizers as later will 

also destroy gradually the fertility of the soil. 

11. The garbage first be treated and then it should be converted into manure as is 

happening in western countries. It should never be used in fields as it will destroy the fertility of 

the soil permanently. 

12. Environmental awareness programs are arranged to create awareness among students 

and others to check the pollution of soil. 

13. Toxic and non-degradable materials must be totally banned. 

14. Recycling and reuse of industrial and domestic wastes can  minimize  soil  pollution  

considerably. 

MARINE POLLUTION 

Marine pollution is defined as discharge of substances to the marine environment resulting in 

adverse effects such as hazards to human health, obstruction in marine activities, marine water 

and coastal land zones. 

MISUSE OF INTERNATIONAL WATER FOR DUMPING OF HAZARDOUS WASTE 

Toxic pollutants in the ocean ecosystem have massive impacts on the plants and animals. 

Heavy meal poisoning (such as lead and mercury) from industrial effluents accumulate in the 

tissues of top predators such as whales and sharks. Many aim such 

 

 poisoning cause’ sbirth defects and damages nervous system. Toxins from the pulp and paper 

bleaching process can cause genetic chromosomal problems in marine animals and may even 

cause cancer in humans. PCBs typically cause reproduction problems in most marine 
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organisms. PCBs (polychlorinated biphenyls) usually come from older electrical equipment. 

According to a rough estimate, about following elements are discharged per year into the sea 

without any dilution. 

Lead (Pb) 12,000 tons Manganese (Mn): 70,000 tons 

Copper (Cu) 17,000 tons Chromium (Cr): 4,600 tons 

Zinc (Zn) 70,000 tons Antimony (An) 3,800 tons 

Arsenic (As) 8,000 tons Iron (Fe) 17,000 tons 

Barium (Ba 900 tons Mercury (Hg) 7,000 tons 

Tin (Sn) 4,600 tons   

The rapid industrialization has caused havoc for sea life and posed a serious threat to fishery 

resources. The colored dyes and other chemicals have changed the color of the sea at certain 

places and transparency has completely vanished. 

Once in 1985 in Haji port of Bombay, about 80,000 fishes were found dead due to industrial 

effluents containing cyanide irons and mercury. Due to mercury poisoned fishes, about 20,000 

people in Japan fell sick and many died in 1978. The disease was given the name Mina Mata 

on the name of the city of Japan. 

Almost all rivers of the world are highly polluted and they carry the domestic sewage and 

mixture of industrial effluents into the sea without any treatment. 

Question9: What are the sources, effects and preventive measures of marine pollution? 

Sources of marine pollution: 
1. Municipal waste, sewage from residues & hotels in coastal cities are directly discharged 
into sea. 
2. Dumping of industrial effluents e.g. acids, pesticides etc. 

3. Oil spills by oil refinery companies (oil exploration). 

4. Wastes of ship yards and shipping companies. 

5. Solid wastes- garbage, trash, explosive, radioactive waste. 

Effects of marine pollution: 

1. Death of retarded growth, vitality and reproductively of marine organisms cause by toxic pollutants. 

2. Reduction in the dissolved oxygen content necessary for marine life because of 

increased biochemical oxygen demand (BOD) as a result of the decomposition of organic 

wastes. 

3. Because of nutrient rich waste, depletion of oxygen and subsequent killing of algae that 

may wash up and pollute coastal areas. 

4. Waste disposal causes habitat change that drastically change entire marine ecosystem. 

5. Contaminated marine organisms may transmit toxic elements or diseases to people who 

eat them. 

6. Beaches have been closed (temporarily) to recreational uses. 

 

Control measures of marine pollution: 

1. Municipal and domestic wastes should be treated before being allowed to mix with sea. 

2. Periodically analysis of coaster water. 

3. Oil spills in marine should be rectified by means of bio remediation. 

4. Beaches should be maintained in neat and tidy manner. 

5. Discharge of nutrients from sewage can promote growth of algae hence sewage should be 

recycled before discharge. 
6. Educate people regarding marine ecosystems. 
 

NOISE POLLUTION 

Question 10: What is noise pollution? Write its sources, effects and control. 
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Solution: “Unwanted sound dumped into the atmosphere leading to health hazards.”Or 

“Wrong sound in the wrong place at the wrong time.” Or 

“The unwanted, unpleasant or disagreeable sound that causes discomfort for an living 

beings.” 

The sound intensity is measured in decibel(dB). Sounds at 0-10 dB are so quit that they are 

almost impossible to hear, while at the top end of the scale, at around 150dB it can damage the 

eardrums. Some common sound with decibel rating are 0dB total silence, 13dB human heart 

beat, , library place 30dB, heavy street traffic 60-80dB, boiler factories 120dB, jet planes (take 

off)- 150dB, rocket engines 180dB. 

 

Sources of noise 

Main contributors to noise are industries, transportation (air, rail and road) and community and 

religious activities. 

1. Industrial sources: 

Progress in technology (industrialization) has resulted in creating noise pollution. 

E.g. Textile mills, printing presses, engineering establishments and metal works etc. 

2. Transport Vehicles: 

Automobile revolution in urban centers has proved to be a big source of noise pollution. 

E.g. heavy trucks, buses, trains, jet-planes, motor cycles, scooters, etc. 

3. Domestic noise: 

It is any noise from residential areas such as house, apartment and flat. The noise coming from 

neighbors and the most common problems are banging of doors, noise of playing children, 

crying of infants, moving of furniture, loud conversation, record player, TVs, mixer-grinders, 

pressure cookers, A.C, vacuum cleaner, barking of dogs, car alarms etc. 

4. Incompatible land use: 

Generally the determination of land use zoning includes the separation of activities which are 

incompatible due to noise levels. 

E.g. heavy industrial area will be separated from residential areas by light industrial, recreational 

facilities and retail activities. 

 

5. Construction noise: 

Construction noise is defined as ‘the noise created by the equipment’s at the construction sites 

for the fabrication, erection, modification, demolition or removal of any structure of facility, 

including all related activities such as land clearing, site preparation, excavation, landscaping’. 

It is a major source of noise pollution which is emitted by construction equipment’s. e.g. 

rollers, tractors, trucks, concrete mixers, cranes, pumps, generators, hammers, drillers, saws, 

vibrators, cutters etc. 
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Effects of Noise Pollution: 

Noise is generally harmful and serious health hazard. It has far reaching consequences and has 

many physical, physiological as well as psychological effects on human beings. 

 

1. Physical Effects: 

It is the effect on earing ability. Repeated exposure to noise may result in temporary or 

permanent shifting of hearing threshold of a person depending upon the level and duration of 

exposure. 

“Deafness” caused due to continuous noise exposure. Temporary deafness occurs at 40 – 60 dB 

noise. Permanent loss of hearing occurs at 100dB. Bombay and Calcutta are the noisiest cities 

in the world. 

2. Physiological Effects: 

a. Headache by dilating blood vessels of the brain. 

b. Increasein the rate of heart beat. 

c. Narrowing of arteries. 

d. Fluctuations in the arterial blood pressure by increasing the level of cholesterol in the 

blood. 

e. Decrease in heart output. 

f. Pain in the heart. 

g. Digestive spasms through anxiety and dilation of the pupil of eye, thereby causing eye-

stain. 

h. Impairment of night vision. 

i. Decrease in the rate of color perception. 

j. Lowering of concentration and affect on memory. 

k. Muscular stain and nervous breakdown. 

3. Psychological Effects: 

a. Depression and fatigue which reduces the efficiency of a person. 

b. Insomnia as a result of lack of undisturbed and refreshing sleep. 

c. Straining of senses and annoyance (irritation). 

d. Affecting of psychomotor performance of a person by a sudden loud sound. 

e. Emotional disturbance. 

4. Communication Interference: 

Noise masks speech as a result greater pains for the talker as well as the listener. 

 

Control of Noise Pollution: 

1. Control at Receiver’s End: 

For people working in noisy installation, ear-protection aids like ear-plugs, ear-muffs, noise 

helmets, headphones etc. must be provided to reduce occupational exposure. 

2. Suppression of noise at source: 

a. Designing, fabricating and using quieter machines to replace the noisy ones. 

b. Proper lubrication: This can be done by- designing and fabricating silencing devices 

in air crafts engines, automobiles, industrial machinery and home appliances. And by 

segregating the noisy machines. 

c. Installing noisy machines in sound proof chambers. 

d. Covering noise producing machine parts with sound absorbing materials to check 

noise production. 

e. Reducing the noise produced from a vibrating machine by vibration damping. 

f. Using silencers to control noise from automobiles, ducts, exhaustsetc. And convey 

systems with ends opening into the atmosphere. 
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g. Using glass wool or mineral wool covered with a sheet of perforated metal for the 

purpose of mechanical protection. 

3. Acoustic zoning: 

Increased distance between source and receiver by zoning of noisy industrial area, bus 

terminals, and railway stations aerodromes etc. away from the residential areas would go a long 

way in minimizing noise pollution. 

4. Planting of trees: 

Planting green trees and shrubs along roads, hospitals, educational institutions etc. helps in 

noise reduction to a considerable extent. 

5. Legislative measures: 

Strict legislative measures need to be enforced to curb the menace of noise pollution like 

a. Minimum use of loudspeakers and amplifiers especially near silence zones. 

b. Banning pressure horns in automobiles. 

c. Framing a separate noise pollution act. 

THERMAL POLLUTION 

Question 11: What is thermal pollution? Write its sources, effects and controlling 

measures. Temperature of water is an important water quality parameter. The temperature of 

water affects many physical, biological and chemical characteristics of a river or lake. 

Thermal pollution is also commonly known as heat pollution is defined as ‘the excessive 

raising or lowering of water temperature above or below normal seasonal ranges in streams, 

lakes or estuaries or oceans as the result of discharge of hot or cold effluents into such water’. 

 

Causes or sources of Thermal Pollution: 

a. Water as a cooling agent: it is a major source of thermal pollution of water in most 

part of the world. The use of water as a cooling agent in power plants (natural gas, coal, or 

nuclear) and factories and industrial facilities causes thermal pollution. 

b. Soil erosion: soil erosion makes the water muddy, which in turn increases the 

absorption of light, thus increasing the water temperature. 

c. Deforestation of shorelines: this contributes to the problem of thermal pollution in 

two ways. First, the plant roots hold soil particles together. Hence the deforestation results 

erosion of soil particles. Secondly, vegetation provides shade to the water surface. Deforestation 

increases the amount of light hitting the water surface, thereby raising the water temperature. 

d. Run-off on hot surface:storm water runoff on warmed urban surfaces, such as streets, 

sidewalks and parking lots causes rising of the temperature water that flows on the surface. 

e. Domestic sewage: sewage is often discharged into rivers, lakes, canals or streams 

without waste treatment. The municipal water sewage normally has a high temperature than 

receiving water by which the dissolved oxygen content decreases and the demand of oxygen 

increases and anaerobic conditions occur. 

 

 

 

Effects of Thermal Pollution: 

Thermal pollution increases the temperature of water considerably which causes the following 

effects. 

1. Change in water properties: The temperature affects physical, biological and chemical 

parameters in water body. 

2. Reduction in dissolved oxygen: oxygen holding ability is reduced in water by the 

increase in temperature whose requirement is important for survival of aquatic animals. 

3. Increase in toxicity: Raise in temperature increase the toxicity of poison present in 
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water. A 100C raise in temperature doubles the toxic effect of KCN while 800C raise in 

temperature triples the toxic effect of o-xylene causing massive mortality of fish. 

4. Disturbed ecosystem; physiology metabolism and biochemical process in controlling 

respiratory rates, digestion, excretion and overall development of aquatic organism is effected 

which disrupt the entire ecosystem. 

5. Interference with reproduction: aquatic animals have several activities like nest 

building, spanning, hatching, migration and reproduction etc. depends on optimum 

temperature. 

6. Photosynthesis: the rate of photosynthesis by algaeand larger aquatic plants is affected 

by thermal pollution. 

7. Thermal shock: when a power plant first opens or shuts down for repair, fish and other 

organismsadapted to a particular temperature range can be killed by the abrupt change in water 

temperature. This is called as thermal shock. 

8. Direct mortality: unutilized heat in water is responsible for direct mortality of aquatic 

organisms. The increase in temperature exhausts the microorganisms and shortens their life 

span. 

 

Control measures of Thermal Pollution 

1. Cooling towers: Waste water first cooled in cooling towers and then discharged into 

water bodies.to make it more effective, cooling towers are designed to control the temperature 

of water. Cooling towers transfer some of the heat from hot water to the surrounding 

atmosphere by the process of evaporation. Cooling tower is generally used to dissipate the 

recovered waste heat to eliminate the problems of the thermal pollution. 

2. Cooling ponds: Cooling ponds or reservoirs are the simplest method of cooling 

thermal discharges. Heated effluents on the surface of water in cooling ponds maximize 

dissipation of heat to the atmosphere and minimize the water are and volume. This warm water 

wedge acts like a cooling pond. 

3. Spray ponds:The water coming out from condensers is allowed to pass into the ponds 

through sprayers. Here the water is sprayed through nozzles as fine droplets. Heat from the fine 

droplets gets dissipated to the atmosphere. 

 

4. Artificial lake:These are man-made bodies of water which offer possible alternative to 

once through cooling.The heating effluents can be discharged into the lake at one end and the 

water for cooling purpose may be withdrawn from the other end. The heat is eventually 

dissipated through evaporation. These lakes have o be rejuvenated continuously. 

 

THERMAL COMFORTS 

 

It refers to the feeling of satisfaction by individuals with regard to the thermal environment. It is 

broadly categorized into two types. 

a. Environmental factors: It includes airflow (wind), air, temp., air humidity and solar 

radiation. 

b. Personal factors: It includes the clothing and individuals’ metabolic rate. 

Thermal comforts are very important to many work related factors. It can affect the distraction 

levels of the workers and in turn affect their performance and productivity of their work. 

The factors determining thermal comfort include personal factor like health, psychology, 

sociology and situational factors etc., air temperature, mean radiant temperature, air 

movement/velocity, relative humidity, inclusive clothing and activity levels. 
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HEAT ISLAND EFFECT 

 

It refers to increase in the temperature of urban regions when compared the rural areas. Some 

cities and suburban areas have air and surface temperatures that are about 10C to 60C warmer 

than the surrounding natural region. Some of the factors that contribute to the heat island effect 

are: 

1. During the daytime in rural areas, the solar energy is absorbed by the surface causing 

evaporation of water from the soil and vegetation. This results in cooling of the rural region. 

The urban areas have less vegetation, the buildings and the streets absorb maximum solar 

energy. The cities have less water and adding to it the run off is greater, as the streets and 

pavements are non-porous. The phenomenon of evaporative cooling as less, thus contributing 

to higher temperature in cities. 

2. Other contributors of heat to cities are buildings, cars, trains and other automobiles. 

3. The building materials used for construction like tar, asphalt, brick and concrete act as 

better conductors of heat. 

4. Tall building (or multi storied buildings) traps the solar energy by multiple reflections 

from other buildings. 

 

NUCLEAR (RADIO-ACTIVE) POLLUTION 

Question12: What is nuclear Pollution? What are its causes, effects and controlling 

measures? 

Radioactivity is the property of certain elements (radium, thorium, uranium etc.) to 

spontaneously emit protons (alpha particles), electrons (beta particles) and gamma rays 

(electromagnetic waves of very short wave length) by disintegration of their atomic nuclei. The 

elements that give radiation are called radioactive elements. 

Radio-active pollution is the physical pollution of air, water and soil by radioactive materials. 

Radioactive waste material released mainly from the thermonuclear explosion, pose a serious 

threat to living organisms. The fall out of the radioactivity spreads all over the world and 

contaminates air, soil, water, vegetation and animals. 

Sources of environmental radiation: 

The two main sources of radioactive pollution are natural and man-made. 

(a) Natural sources: 

i. Important source is space, which emit cosmic rays. 

ii. Radioactive elements (U-235, U-238, Radon-222, Radium-224, Thorium-232and C-

14) present in Soil, rocks, air, water, food. 

 

(b) Man-Made Sources: 

Man-made sources are nuclear power plants, X-rays, nuclear accidents, nuclear bombs, mining 

and refining of plutonium and thorium and preparation of radioactive isotope. 

Effects of Nuclear pollution: 

The nuclear pollution affects both the biotic and abiotic components of the environment. Its 

effect depends on the nature of radiation, level of radioactivity and the extent of the radiation. 

 High doses radiation can cause instant death whereas in lower doses it can impair the 

functioning of the body organs. 

 Actively growing cells, actively dividing cells, bone marrow cells which produce 

blood corpuscles, cells of skin, cells lining the intestine, reproductive cells, fetus or embryo, 

muscles bones and nervous tissues are more vulnerable to injury by radiations. 

 Tumors, cancers and developmental changes are long range effects of radiation 

pollution. 
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 When radiation passes through genetic cells, they affect the chromosomes leading to 

mutations (by which damage is transmitted from generation to generations). 

CONTROL OF NUCLEAR POLLUTION 

1. Nuclear devices should never be exploded in air. If these activities are extremely 

necessary then they should be exploded underground. 
2. Three principles of radiation protection are distance, time to exposure and shielding. 

a. Exposure decreases with the square of the distance from the source. 

b. The time of exposure should be kept as low as possible to accomplish a particular 

task. 

c. Shielding is the interposition of dense attenuating material between a source of 

radiation and the surroundings so as the adequately reduce or practically stop the travel of 

radiation. 

3. Nuclear medicines and radiation therapy should be applied when absolutely necessary 

with minimum doses. 

4. Radioactive particles are particularly hazardous if in hailed. They irradiate in body 

continuously until eliminated, this can be minimized by using laboratory hoods, air filters and 

exhaust systems, eliminating dry sweeping, wearing protective clothing and radiation 

indicators, using respirators where indicated and prohibiting smoking and eating where 

radioactive material is used. 

5. Areas which cause or permit exposure to radiation are required to have controlled 

accessibility and should be marked ‘Restricted Area’ or ‘Radiation Zone’ etc. 

6. In nuclear reactors, closed-cycle coolant system with gaseous coolants may be used to 

prevent extraneous activation products. 

7. Containments may also be employed to decrease the radioactive emissions. It can be 

achieved by using tightly sealed boxes and closed cycle system. 
8. Production of radioisotopes should be minimized, as once produced they can’t be 
rendered harmless 
by any means except the passage of time. 

9. Minimum number if nuclear installations should be commissioned. 

10. Fission reactions should be minimized as the rate of decay of radionuclide’s and 

subsequent emissions of radiation are unaltered by man. 

11. In nuclear and chemical industries, the use of radioisotopes may be carried under a jet 

of soil or water instead of powder or gaseous forms. 
12. In nuclear mines, wet drilling may be employed along with underground drainage. 
13. Extreme care should be exercised in the disposal of industrial wastes contaminated 

with radio nuclides. 

14. For effective dispersing radio-pollutants use high chimneys and ventilations at work 

place where radioactive contamination is high. 

15. Disposal methods re the possible ways to distribute he radio-pollutants. These 

methods make the pollutant in a confined place to spread over a large space such that pollution 

can be weakened and its effects can be reduced. 

16. For effective and best way is an environmental monitoring programmed proceeded by 

preoperational survey in and around large nuclear facilities should serve as check on the 

various operations that may produce contamination. 

SOLID WASTE 

Question13: What is solid waste? What are the components of Municipal Waste and its 

effects? 

The wastes generated and discarded from human and animal activities that are normally solid 

are called as 

solid wastes. The term ‘refuse’ is often interchangeably with the term solid wastes. 
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Types of solid wastes 

Depending upon the nature, solid wastes is broadly classified into three types, 

1. Municipal wastes. 

2. Industrial wastes 

3. Hazardous wastes. 

MUNICIPAL or URBAN WASTES 

Components of Municipal wastes: 

 
Type and Characteristics of wastes Example 

1. FOOD WASTES: these are resulting from the 

handling, preparation, cooking and eating of foods. 

These are highly putrescible and decompose rapidly 

in warm weather 
condition. 

Meat, bones, fruit residues, 

vegetable residues, spoiled 

food intersect., 

2. RUBBISH: these are solid wastes of house-holds, 

institutions, commercial activities etc. these wastes 

don’t decompose rapidly. two types 

a. Combustible Rubbish 

b. Non-Combustible Rubbish 

Paper, cardboard, wood, 

rubber, leather, textiles, 

furniture, garden trimming 

etc., Glass, crockery, tin cans, 

metal, dirt, aluminum cans etc. 

3. TREATMENT PLANT WASTES: wastes 

generated from treatment plants. Their specific 

characteristic depends on the nature of treatment 

process. 

Solid and semi-solid wastes 

from water, wastewater and 

industrial waste treatment 

plants. 

4. CONSTUCTION AND DEMOLISTION 

WASTES: wastes generated from construction, 

demolition, repair, and remodeling of residential, 

commercial and industrial buildings. 

Bricks, stones, dust, concrete, 

plaster of Paris, electrical, 

plumbing, sanitary parts etc. 

5. ASHES  AND  RESIDUES:  these  are  

reimagining’s  from burning of wood, coal, coke and 

other combustible materials. 

Fine powdery materials, 

clinkers, partial burned 

materials etc. 

6. SPECIAL WASTES: wastes not included in any 

of the above categories. 

Street sweepings, roadside 

litter, dead animals, abundant 

vehicles etc. 

 

 

CAUSES OF SOLID WASTE 

Majorly three reasons for rapid growth in quantity of solid wastes are 

1.   Overpopulation 2.Affluence 3.Technology 

1. Over population: as the number of people producing a pollutant increase, pollution will 

naturally increases. It is same with solid waste. 

2. Affluence (wealth): (i.e. production or per capita consumption)with affluence there is a 

tendency to declare items as being in or out of fashion and promptly throw away the ones out 

of fashion. This results in solid waste pollution. 

3. Technology: (i.e. amount of pollution produced per unit of economic goods) it made 

returnable packaging to non-returnable packaging.eg. Bottles with cans, pet bottles, plastic 

containers etc. 

4. Lack of awareness. 

5. lack of public participation and 
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6. Poor enforcement of laws. 

 

EFFECTS OF SOLID WASTE POLLUTION 

A) HEALTH HAZARDS: 

1. During handling and transfer of biological wastes diseases transmission may take place by 

infection through sore of vectors like rats and insects which invade refuse dumps for food. 

2. Rats spread diseases like plague, salmonellosis, endemic typhus, trichinosis etc. through 

direct bite. They quickly proliferate and spread to neighboring areas destroying property and 

spread diseases. 

3. Flies breed on refuse and migrate to food and water resulting transmission of diseases like 

bacillary dysentery, diarrhea and amoebic dysentery. 

4. Improper disposal results in contamination of crops and water supplies causing health 

hazards to humans and animals.E.g. cholera, gastrointestinal diseases, jaundice, hepatitis etc. 

5. Water logging resulted by chocking of drains and gully pits by solid wastes becomes ground 

for breeding mosquitoes, flies etc. 

B) ENVIRONMENTAL IMPACT: 

1. Aesthetic damage to environment occurs by scavenger and stray animals which invade the 

road side dumps and litter the waste over a large area. 

2. The organic wastes undergo decomposition and befoul the air with obnoxious odours. 

3. Burning these wastes produces smoke and cause air pollution. 

4. Petrification and decomposition of garbage dumps results in land and water pollution when 

the leachate from such a refuse dump percolates into soil or underground water sources. 

 

Question 14: What is solid waste management how it is achieved? 

CONTROL MEASURES URBAN WASTES (SOILD WASTE MANAGEMENT) 

The objective of solid waste management is to minimize the adverse effects before it becomes 

too difficult to rectify in the future. Solid waste management is a manifold task involving many 

activities like: 
a) Collection of solid wastes. 
b) Disposal of solid wastes 

c) Waste utilization. 

(I) Collection of solid wastes: 

It includes all the activities associated with the gathering of solid wastes and the hauling of the 

wastes collected to the location from where the collection vehicle will ultimately transport it to 

the site of disposal. Three basic methods of collection: 

a. Community storage point: municipal refuse is taken to fixed storage bins and stored till the 

waste collection agency collects it daily for disposal in a vehicle. 

b. Kerbside Collection: in advance of collection time, the refuse is brought in the containers 

and placed on the footway from where it is collected by the waste collection agency. 

c. Block collection: individuals bring the waste in containers and hand it over to the 

collection staff that empties it into the waiting vehicle and return the container to the 

individuals. 

(II) Disposal of solid wastes: 

For discarding solid wastes the following methods are adapted. 

1. Salvage or manual component separation: 

Manually sorted out or salvaged either for recycling or for recycling or for resale before 

ultimate disposal in order to improve the efficiency of solid waste disposal system. E.g. 

cardboard, newsprints, high quality paper, glass, metals, wood, Al cans, plastics etc. 

2. Compaction or Mechanical Volume Reduction: 
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After separation of reusable or disposable articles, compacters are used to compress the waste 

materials directly into large containers or to form bales that can be then placed in large 

containers. Compaction increases the useful life of landfills. 

3. Incineration or Thermal Volume Reduction: 

Combustible wastes are subjected to incineration i.e., burning at very high temperatures. E.g. 

plastics, cardboard, rubber, paper, food waste etc. 

4. Open Dumping: 

It is done in low lying areas and outskirts of the towns and cities. Being comparatively cheaper, 

this method of disposal is used extensively in India. 

5. Sanitary Land filling or Controlled Tipping: 

It involves the disposal of municipal wastes on or in the upper layers of the earth’s mantle 

especially in degraded areas in need of restoration. 

In land filling, the solid wastes are compacted and spread in thin layers, each layer being 

uniformly covered by a layer of soil. The final layer is covered by a final cover of about one 

meter of the earth to prevent rodents from burrowing into the refuse and scattering. This is a 

biological method of waste treatment and bacterial refuse digestion results in decomposition 

products like CO2, CH4, NH3, H2S, and H2O which can be harnessed as renewable sources of 

energy. 

This method does not cause environmental damages by creating nuisances or health hazards as 

the refuse is covered and prevents breeding of pests and diseases vectors. 

6. Pyrolysis or Destructive Distillation: 

In this method, the solid wastes are heated under anaerobic conditions(i.e. burning without O2). 

The organic components of the solid wastes split up into gaseous liquid and gaseous fractions 

(CO, CO2, CH4, tar, charred carbon). 

Unlike the highly exothermic process of combustion, pyrolysis is a highly endothermic process 

and that is why it is also called destructive distillation. 

7. Land farming: 

This method, the biodegradable industrial wastes are treated by the biological, physical and 

chemical processes occurring in the surface of the soil. The organic wastes are either applied on 

the top of the land or injected below the soil surface with suitable equipment, where they 

undergo bacterial and chemical decomposition. at frequent intervals, the land farming sites can 

be reused without any adverse effects provided he land farming site is properly managed. 

8. Composting or Biodegradation: 

It is Bacterial decomposition of the organic components of the municipal solid wastes results in 

the formation of humus or compost and the process is known as composting. 

In this process a compost pile is constructed by making alternate layers of organic matter and 

soil. Some fertilizer and water is periodically added to the compost pile to stimulate microbial 

action and to maintain he necessary moisture content (55%). 

Periodically, the refuse is turned over to allow aeration i.e. penetration of oxygen to all parts of 

the organic refuse to facilitate aerobic bacterial decomposition. it takes nearly a month for 

composting to be complete. 

 

(III) WASTE UTILISATION 

It is achieved by three techniques: 

1. Reuse: A given material has multiple uses. 

2. Reclamation: A component of the waste is recovered for use in a manner different 

from its original use. 

3. Recycling: isolating the material from which a given product was made and

 reintroducing it into the production cycle for production of the same product. 
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Question: what is e-waste management? 

COMPOSITION AND CHARACTERSTIC OF e-WASTE AND ITS MANAGEMENT 

E-waste, popularly referred to electronic waste of electronic goods (including discarded 

computers, TVs sets, VCRs, stereos, copiers, fax machines, electronic lamps, cell phones, 

audio equipment, batteries, pagers, scanners, refrigerators, washing machines, microwaves 

ovens, DVDs, floppies, tapes, printing cartridges, military electronic waste, chips, processors, 

motherboard and other electronic devices) which have become outdated due to advancement in 

technology, modifications in the life-style, fashion or nearing the end of their useful life. 

The amount of e-waste generated in our country is rapidly increasing due to the generation of 

our own waste as well as dumping of e-waste from the developed countries. 

COMPONENTS OF E_WASTE: 

Some of the components of e-waste include lead, cadmium, mercury, hexavalent chromium, 

PVC, barium, toxic dioxins and furans (Polybrominateddibenzodioxins, polychlorinated 

dibenzo furans) 

HEALTH EFFECTS: 

Damage to central and peripheral nervous systems, damage to brain, heart, kidney, liver, skin, 

respiratory disorders, reproductive and developmental problems, damages to immune system, 

disruption of endocrine system functions. 
MANAGEMENT OF E-WASTE: 
1: Waste Minimization Techniques: it involves following aspects, 

i) Inventory Management: a reduction in the quantity of waste generation can achieved 

by proper control of the materials used in the manufacturing process by reducing the amount of 

hazardous material and raw material used in the process. The inventory management procedure 

should ensure that all materials be approved before purchase. The material should be evaluated 

for hazardous constituents and opt for alternative non-hazardous materials if available. As 

needed basis materials should be purchased. 

ii) Alternation in the Production Process: Modifications in the production process can 

minimize the waste generation. This includes changing the materials used to make the product 

and efficient use of input material. A proper training program must be given to the employees, 

including correct operation and handling procedures, proper equipment use, precise 

specifications about maintenance and inspection schedules and management of waste 

materials. 

iii) Reduction in Hazardous Portion of Waste: Reduction in the volume of hazardous 

waste can be accomplished by source segregation and waste concentration. Both these methods 

are economical techniques for waste reduction. The techniques used in volume reduction are 

gravity, vacuum filtration, ultra filtration, reverse osmosis, freeze vaporization etc. 

iv) Recovery and Reuse of E-Waste: e-waste is recovered on-site or at an off-site facility 

by various techniques including reverse osmosis, electrolysis, condensation, filtration, 

centrifugation etc. 

 

2: Designing Sustainable Products: Efforts should be made to reduce material use and 

propose a centralized network system. Bio-based products such as tonners, glues and inks must 

be used. Moreover, the product designers should ensure reusable, repairable and upgradeable 

materials that are safer. 



  UNIT-4 

            

SOCIAL ISSUES AND THE ENVIRONMENT 

 

1.Discuss unsustainable to sustainable development? 

           Sustainable development recognise that growth must be both inclusive and environmentally 

sound 2 reduce poverty and build shared prosperity today's  population to continue meet the needs  of  

future generation. It must be efficient source and key fully planet to deliver immediate and long-term 

benefits for people, planet and prosperity 

         sustainable development involves tacking number of inter related global issues such  as Poverty 

inequality hunger environmental degradation2 source exploitation and utilisation. It has an important 

phrase within the environmental community. Briefly stated, it mean any other to 

protect our environmental as we   develop. Sustainable development is a worldwide 

concept, encompassing all aspects of life. 

FROM SUSTAINABLE TO UNSUSTAINBLE DEVELOPMENT:- 

       primitive people lived in split harmony with nature. Since he invention of agriculture industrial  

revolution,  indiscriminate traction of natural resource has caused environmental degradation.  rapidly 

growing human population as over exploited natural resources, such as water land forest and mineral  

for there unsustainable economic  development causing depletion asp the resource and environmental 

pollution. Demand more and more resources has been increasing. It is observed that all development 

activities exploit the surrounding natural  resources and in  Turn level a  negative impact the 

environment. For example mining which is an important and basic developmental activity, bill for 

environmental degradation in many ways. 

 

2.WRITE NOTE ON RAIN WATER HARVESTING? 

      rainwater harvesting is an effective water conservation strategy in urban and rural areas around the 

globe, wheezing unnecessary use of heavily treated drinking water for landscaping, toilet flushing, and 

washing. With proper  filtration, rainwater can also server for Portable water uses. Send use and local 

laws determine level of  filtration and corresponding  water equality necessary. 

        rainwater harvesting  is a  Technology used for collecting and boring storing rainwater from tops, 

the land surface  or rock catchments using simple techniques such as  jars and pots as well as more 

Complex techniques  such as underground   and surface tanks and check dams. 

         commonly used  systems are constructed based  on the  3 principal components:- namely the 

catchment area ,the collection device, and conveyance system. 

Catchment area:- 

        in rooftop catchment method rain water collected from route top  passes in  Gutters, which drain to 

the  collection vissel  throught  downpipes constructed for this purpose. Roofs constructed galvanized 

corrugated iron aluminium aur asbestos  cement sheets, tiles and slates collect  reasonable pure water. 

Roofs tried bamboo  gutters and laid in proper slopes provide run off less  extensively. Ground or land 

surface catchment techniques provide more opportunity collecting  water from a larger  surface area. 

Collection device:- 

       storage tanks for ping rainwater harvesting is using guttering  maybe either above  or below the 

ground. The size of the tank is depend the amount of water to be  collected, purpose of the water  used 



for, annual rainfall and the size of the roof. A normal size tank for a proof of 20-40 square metres  is 

cubic metres. 

Conveyance system:- 

             these are required to transfer the water  collected catch mate  area to the storage tank. This is 

usually complicated by making  connections to one or more downpipe  connected to the rooftop gutters. 

The pipes used for the collection of rainwater, wherever possible should be made of plastic, PVC or 

inapt substance, as the PH of rainwater candy lo and cloud cause corrosion and mobilisation of metals in 

the metal pipes. 

Advantages of rainwater harvesting:- 

1. The collected water can be used  for  small scale irrigation, clothes washing,bathing,and after 

treatment it can also be used drinking and to cook food. 

2.  rooftop catchment and rainwater storage tanks can provide good quality water that is clean enough 

for drinking long as the rooftop is clean impervious, and  made from non toxic materials, located away 

from overhanging trees since birds and animals in the trees may defecate on the roof. 

3. Rainwater harvesting systems are integrated with the house, witch makes the water easily accessible, 

resulting in positive change in the lifestyle of the resident of the village. 

4. Water running waste into sea is interrupted by check dams, thereby  increasing the rate of it 

percolation through  soil and boost aquifer recharge ,making water available for lift irrigation. 

5. Installation is easy and the cost is low and also it is cheap in maintenance. 

Watersheds management:- 

        a watershed is an area of land that drains water into a common water body, such as a river or lake. 

It is a Geographic unit that collects stores, and release water. A watershed can also be known as a 

drainage basin or a catchment. It is an ecosystem with Complex interacting natural components. 

       a watershed is simply the Geographic area through which water flows across the land and drains 

into a common body of water whether a stream,river,lake or ocean. 

Importance of watershed:- 

1. The water resource from the water shade is supplied to household for domestic use or livestock 

watering, used  farmers for crop irrigation and by rural industry FIR processing or washing. The water 

needs of Aquatic for fishing activity and wetland is also representing other competing users of the water 

resource. 

2.  in the Watershed, movement of water under the influence of gravity Carriers, nutrients,  and organic 

matter in a down slope or down Valley direction. 

3. Individual characteristics of watershed their functions and process have an important role in the 

maintenance of plant and animal diversity. 

3. From Ja human prospective represent a prominent component of our culture. 

 

3.Discuss climate change and effects of climate change? 

        the term climate is used to mean the long-term main state of the atmosphere, including 

temperature,  humidity, and wind. Another context,  climate can include the biosphere, the lithosphere, 

the oceanic state and the cry sphere. The climate system contains important contribution and action 

among the lithosphere, the biosphere, photoplankton, topical, atmospheric and oceanic  chemistry even 

molecular dynamics. 

       Earth climate is a dynamic system which is consultant  undergoing changes. Increase or decrease 

trends in global average atmospheric temperature, humidity etc, is an indicator of the earth's climate 



change. 

Effects of climate change:- 

1. Pattern changes due to climate changes. Some of the observed evidence of the changing earths rising 

Global temperature. 

2. Climate change could affect the water cycle which might mean higher risk for droughts and floods. 

Rainfall may decrease leading to drought or  the end main witness cratic rainfall leading to worst and 

more frequent flooding. Increased droughts cause regional water shortage. Many countries have 

experienced increase in rainfall, particularly in the countries in the mid to high altitudes. 

3. Increasing Global temperature increases the rate of melting of Glaciers. Sea levels will rise as the 

polar ice caps melt and mostly due to thermal expansion of ocean water submerging The coastal areas. 

4. Productive land, especially along the coastal regions could be lost become of rising sea levels.  

5. Climate change shrink soil and increase the changes of erosion, and building subsidence. 

 

4.What is global warming discuss causes effects end control of global warming? 

Global warming:- 

         the term global warming refers to the increase in the average temperature of global surface area 

and oceans since about 1950, and to continuing  increases in those temperature. The warming that is 

evident in the industrial temperature record is consistent with a wide range of observations, as 

documented by many independent scientific groups. 

Causes of Global Warming:- 

        global warming is primary a problem of too much carbon dioxide in the atmosphere which acts as 

a blanket, trapping heat and warming the planet. As we burn fossil fuels like Coal , Oil and natural gas 

for energy or cut down and  burn forests to create pastures  and plantations, carbon accumulates and 

overload our atmosphere. 

Global warming is urgent and can be address today:- 

       CO2 service in the atmosphere for a long time up to many centuries so it's heat trapping effects are 

compounded overtime. Of the mammy heat trapping gases, CO2 puts us at the greatest risk of 

Irreversible changes if it  continues to accumulate unabated in the atmosphere as it is likely to do if the 

global economy reminds dependent on fossil fuels for its energy needs. 

The consequences of a warming world:- 

     Of course, land and ocean temperature is only one way to measure the effects of climate change. A 

warming world also has the potential to change rainfall and snow patterns,  increase droughts  and sever 

storms, reduce lake ice cover, melt glaciers, increase sea levels and change plant and animal behaviour. 

Regional actions add up to Global Solutions:- 

       We  encourage  you to visit the solutions section of this web features to find out how you can take 

action to slow the pace of Climate Change and help minimize the harmful consequences described in 

the Hotspots. 

Effects of global warming:- 

1. Global warming causes a significant change in the Global climate. 

2. Human society is highly dependent on the Earth's climate. Important economic resources such as 

agriculture, forestry,  fisheries, and water resources will be affected. 

3. With global warming on increase, the species and their habits will decrease and the changes of 

ecosystem to adopt naturally are diminishing. 

4. Higher temperature and increased frequency of heat waste may increase the number of heat released 



deaths and the incidence of heat related illness. 

5. Changing patterns of precipitation temperature may produce new breeding sites for pests, shifting the 

range of infectious diseases. 

6. Hotter, dryer weather could increase the frequency and intensity of the Wildfire, diseases and insects 

damage of forests. 

 

Control of global warming:- 

1. Consumption of fossil fuels,  such as coal and petroleum should be reduced. This can be achieved 

depending more on non-conventional renewable sources of energy such as wind, solar ,nuclear and 

biogas energy. 

2. Use of efficient energy conversion technologies in various sectors will reduce emissions of 

greenhouse gases into the atmosphere. this will be reduce the energy use in house, industry and for 

transportation. 

3. A mechanism suggested for tackling climate change and warming has been the idea of using carbon 

sinks to soak up carbon dioxide. To aid in this, reforestation, or planting of new forests, have been 

suggested. 

4. The need for public participation, especially by the economically weak population and poor 

countries, affected most because of the global warming should be encouraged. 

 

5.Discuss about environment  Protection Act 1986 functions of Environment protection Act? 

         the main objective of this act is to provide the protection and improvement of environment which 

includes water,air, land,human being ,other living creatures ,microorganisms and properties  and for 

matters connected therewith. There a  constitutional provision also for the Environment protection. 

Article 48A, specify that the state shell endeavour to protect the improve the environment and to 

safeguard the forest and wildlife of the country  and every citizen shall protect the environment. The 

Environment protection Act is applicable to whole of India including Jammu and Kashmir. 

Functions of environment  Protection Act:- 

1. Section 2(A) of the act defines the environment to include water and the interrelationship which 

exists among the between water and human beings, other living creatures, plants, microorganisms and 

property. 

2. The section 3(1), of the act empowers the central government to take all such measures as it deems 

necessary for the purpose of protecting and improving the quality of the environment and preventing, 

controlling and abating environment pollution. 

3. The central government Mein delegate specified duties and powers under the environment act to any 

officer, state government, aur other authority. 

4. The state government has given power to issue directions and the power to entry the right to sample 

by pollution control board official under section 10 and 11. 

5. Initial handle or cause to be handled may hazardous substance in accordance with such procedure and 

after  complaying with such safeguards as may be prescribed. 

6. No person carrying on any industry, operation or process shell discharge or Amit or permit to be 

discharged or emitted any environmental pollutant in excess of such standards as may be prescribed. 

7. Persons responsible for the discharge of environmental pollutant in excess of the prescribed standard 

should furnish information to the authorities or agencies and is bound to prevent environmental 

pollution. 



8. Person empowered by the central government can enter and inspects the industry, operation or 

process. 

9. Central Government or any officer are empowered to collect sample of air, water or soil or other 

substance from any factory premises or other places for the purpose of analysis. 

 

6.Discuss about Wildlife Protection Act 1972? 

      the Indian wildlife Act 1972 for the first time regulated the setting up and control of game Parks to 

be referred to as national parks and declared many species as protected animals and also provided for 

stringent punishments for poachers aur other persons who killed wild animals. Effectively the act band 

hunting for pleasure or sports. 

Constitutional provisions:- 

      the provisions for environmental protection in the constitution were made within 4 years of 

Stockholm conference, in 1976, t h o u g h the 42nd amendment as follows. 

Article- 48-A of a constitution provides:- 

      state shell endeavour  to protect and improve the environment and to safeguard forests and wildlife 

of the country. 

Article 51 A (g)provides:- 

       it shall be 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. 

          having regard to the importance of the matter, act has been adopted by all the state except that of 

Jammu and Kashmir which has a similar law enacted for the purpose of Wildlife Protection. The 

operation of the act is mandatory in the union territories too. 

1.  the wildlife act of 1972 provides the basic framework to ensure the protection and management of 

wildlife. The Act was amended subsequently in 1982, 1986, 1991 and 1993 to accommodate provision 

for its effective implementation. 

2. The Rapid decline of India's wild animals and birds, one of the richest and most varied wildlife 

resources of the country has been a cause of Grave concern. 

3. Some wild animals and birds have already become extinct in this country and the  other in danger of 

being so. 

4. Areas which were once teeming with wildlife have become devoid of it and even in sanctuaries and 

national parks the protection afforded two wildlife needs to be improved. 

5. The wild birds and animals Protection Act, 1935 has become completely outdated. 

Features of the act:- 

1 an expert committee, constituted by the Indian Board of wildlife considered as amendment to the act, 

as and when necessary. 

2. Greater powers to enforcement authorities. 

3. To individual or NGOs in matter  concerning Wildlife Protection. Central government offices as well 

as individuals know can file complaints in the court for  offences. 

4. NGOs like WWF India the traffic India will make available technical and legal guidance when 

needed. 

5. More impact on wildlife trade. 

6. Setting up of Central zoo authority. 

7. Greater protection to wildlife through prohibiting wild animals other than vermin. 

8. Provision to prohibit collection and exploitation of wild plants which are threatened  with extinction. 



9. Provision to extract and deal in snake venom for producing life saving drugs. 

10. Provision to ban trade in Africa ivoey. 

11. 10th of rewards two persons helping in apprehension of offenders. 

 

7.Explain ozone layer depletion? 

      ozone depletion describes two distnct but related phenomena observed since the late 1970s a study 

decline of about 4 percentage parrot Deccan in the total  volume of ozone in stratosphere, and a much 

larger springtime decrease in to  stratospheric Ozone over   Earths polar regions. The latter phenomenon 

referred to as the Ozone hole. In addition to this well know stratospheric phenomena, there are also 

polar troposphere ozone depletion events. 

Effects of ozone depletion:- 

       in fact, temporary  thinning in the stratospheric ozone layer, leading to the formation of Ozone hole 

was actually detected over the Antarctica September to November in 1985. Thinning of Ozone layer or 

formation of Ozone hole has resulted in the  penetration of  ultraviolet radio action to reach the earth 

surface. 

1. Increased ultraviolet radio action affects humans. It is causing sunburn, skin cancer,eye aging  

leading to  photokeratitis and cataracts and suppression of the immune system. 

2. Many crops, including most of the world's major food sources such as wheat, rice ,corn, and Soya 

beans are particularly sensitive to ultraviolet radi action and will be damaged. 

3. Aquatic life  near the surface of the ocean, including fish, will be damaged by increasing exposure to 

ultraviolet rays. 

4. Industrial materials such as plastic and paints are susceptible to UV radiations and they become 

yellow and brittle. 

 

 

 

                             

 

 

 

 

 

 

 

 

 

 



UNIT-5 

  Human population and the environment 

1). Explain the human population and the environment? 

Introduction:- 

        human population control is the practice of artificially altering the rate of growth of human 

population. Historically, human population control has been implemented by the populations birth rate, 

government mandate, and has been undertaken as a response to factors including high or increasing 

levels of poverty, environmental concerns, religious reasons, and overpopulation. 

Population track:- India versus world 

         with each successive year, India at considerable to the world population. In fact, the population of 

a few Indian states corresponds to the gross population of many countries. For example population is 

nearly hundred million and it exceeds the population of Germany by 20 million as on 1st March 2013. 

Maharashtra, the second most populous state, records 117 million people on its land and equal to the 

population of Japan and Mexico. 

India population 2014:- sex ratio 

          Indian population 2014 growth rate of 1.5 % various between its male and female population. 

There are 655 million meals and 6 14 million females. This implies 940 females per thousand males. 

Allah has the highest sex ratio Haryana has the lowest sex ratio. 

Literacy impact on Indian population 2014:- 

          according to the national census report 2011, the Crown of the highest literate state in India has 

been on Kerala head since past couple of years. However, The Telegraph, reputed  Kolkata epaper, 

reports Tripura to achieve the highest literacy rate at 94. 65% as on September 9 2013. 

Employed Indian population 2014:- 

       another  disturbing statistics of Indian economy points at the unemployment rate of India. Among 

the 1.25 billion people of Mother India, only 28 million are employed and 39 million are unemployed.  

although with the increase of schools and colleges there has been a subsequent decline in the 

proportional of youth in the labour force; unemployment Would Still remain a matter of concern in 

India for years to come. 

 

2).Explain Family Welfare programme? 

       minister of Health and Family Welfare is an Indian government ministry charged with health policy 

in India. also responsible for all government programs relating to family planning in India. The minister 

of Health and Family Welfare holds cabinet rank as a member of the Council of Ministers. The current 

minister is Harshavardhan who is assistant by the minister of Family Welfare, Shri Abu Asim Khan 

Chaudhari and  Shri s. Gandhi Selvan. 

            in order to control the Rapid growth of population the policy of family planning was adopted by 

the government  of India in 1952. India is the first country to adopt a deliberate policy measures to 

control the high birth rate. The program he was taken up in a modest way, it gathered Momentum after 

the 1961 census. During the first five years plan a sum of 65 lacs was Parda purpose and the amount 

increased 23 cross during the second plan period during the third plan period this was given on Mars 

propaganda and motivation program in order to make people conscious about the adverse effect of 

population growth 25  cross opted for the purpose during the third plan period. 

          in 1972, the Parliament passed the medical termination of pregnancy act abortion of demand. 

Mass vasectomy camps was started in the country.  the family planning of programme was widened to 



cover nutrition, Maternity and child care. In 1976, the Government of India announced the National 

Population Policy. The object was to reduce the fertility period of reproductive couples. The policy 

discoveries with the child marriages and increased the minimum age of marriage to 18 for girls and 21 

for boys. The family planning programme was started on a  war footing during the emergency period. 

          the Janata government in 1977 renamed the program as Family Welfare programme and put and 

emphasis on the Welfare of the family  as a whole. The methods of persuation replaced the earlier 

method of compulsion in the field of sterilization.the policy targeted to reduce the birth rate to 30 per 

thousand by 1979 25 per thousand by 1989. However, during the brief tenure of Janata government 

could not achieve much. 

           from vi plan onwards, long term strategy of limiting population growth started in the country. 

The objective was to reduce the birth rate from 33 to 21 per thousand and mortality from 14 to 9 during 

the plan period. But the aim of this ambitions  plan could not be achieved. Hence the seventh plan 

adopted a practical target for the purpose. The plan aimed at protesting 42% of families of the 

reproductive age and reducing the birth rate to 29 per thousand. During the English plan, Emphasis was 

given on decentralization planning to check population growth. The ninth plan aimed at controlling the 

population growth by 1.6 % by the 2001 and 1.5 by 2011. 

 

 

3) Explain the environment and human health and human rights? 

         environmental health comprises those aspects of human health including quality of life that are 

determined by physical, biological, social and physical logical, factors in the environment. The 

relationship between the environment and its impact on human health is highly complex. Each of the 

effects is associated with a variety of  economic and social development. 

             human begins are exposed to a variety of chemicals including industrial chemicals, pesticides,  

air pollutants, natural and manmade toxicants acceptor in the environment through the skin, respiratory 

system and gastrointestinal tract that can affect metal body systems such as pulmonary, reproductive 

and nervous and immune system. Functions of the systems could have far- reaching  consequences, 

which affect individuals and even there progeny from serious health ailments. 

Human rights:- 

      human rights are rights inherent to all human beings, whatever our nationality, place of residence, 

sex, national or ethic origin, colour, religion, language, aur any other status. We are all equal and titled 

to our human rights without discrimination. These rights are all interrelated, interdependent and 

indivisible. 

Universal human rights:- 

            in India there are multiple ways of protecting human rights. The Parliament and the executive 

are with the creation and implementation of the law of the land,  while the Judiciary protects its 

execution. 

Universal Declaration of Human Rights:- 

          The Universal Declaration of Human Rights website that opens in a new window was adopted by  

the United Nations assembly in 1948.  The Universal Declaration of Human Rights urges member 

Nations to promote a number of human, civil economic and social rights, accepting this rights are part 

of the of  Foundation  of freedom, justice and peace in the world. 

The Indian constitution and human rights:- 

         India took active part in drafting of the Universal Declaration of Human Rights. The India 



declaration to the United Nations made important contribution in drafting of the declaration, especially 

highlighting the need for reflecting gender equality. India is a signatori  to the six  core human rights 

covenants, and also the two protocol to the convention of the rights of the child. 

Protection of human right act 1993:- 

         India introduced the protection of human right act, 1993- external website that opens in a new 

window which provided for the constitution of a national human rights Commission at the union level, 

which Strees State Human Rights Commission in states and human right quote for better protection of 

human rights and for matter connected there with or  incidental thereto. 

 

Explain value based Environmental education and what are the objectives of value education? 

Value education:- 

           value education is the process by which people give values to others. It can be an activity that can 

take place in any organisation during which people are assisted by others. Who may be older, in a 

position of or are more experienced, to make explicite those values underlying   behaviour, to assess the 

effectiveness is values and associated Behaviour for their own and others long term well being and to 

reflect on acquire other values and behaviour which they recognise has been more effective for long 

term well being of self and others. 

Objectives of value education:- 

1) to improve the integral growth of human beings. 

2) to create attitudes and improvement towards sustainable styles. 

3) to increase awareness about our national history our cultural heritage, constitutional rights, national 

integration, community development  and environment. 

4) to create and develop awareness about the value and their significance and role. 

5) to know about various living and nonliving organisms and their interaction with environment. 

Value based Environmental education:- 

1. Human values:- 

        preparation of textbooks and resource materials about Environmental education can play an 

important role in building  positive  attitudes about environment. The basic human value man in nature 

rather than nature for man needs to be infused through the same. 

2.  social values:- 

        love, compassion, tolerance and Justice which are the basics teachings of most of our religious 

need to be given in to Environmental education. These are the values to be nurturned so that all forms of 

life and the biodiversity on this earth are protected. 

3. Cultural and religious values:- 

         our cultural customs and rituals teach us to perform such functions as wood protect and nurture 

nature and respect every aspect of nature, treating them as sacred, are it rivers, Earth, Mountains or 

forests. 

4. Ethical values:- 

        Environmental education should encompass the ethical value of Earth centric rather then human-

centric worldview. The educational system should promote the earth citizenship thinking. Instead of 

considering human being as supreme we have to think of the Welfare of the earth. 

5. Global values:- 

        the concept that the human civilization is a part of the planet as your whole and similarly nature 

and various natural phenomena over the earth are interconnected and interlinked with special bonds of 



harmony. If we disturb this harmony will be an ecological imbalance leading to catastrophic results.  

6. Spiritual values:- 

         principles of self restraint, self discipline, contentment, reduction of wants,  freedom from Greed 

and austerity are some of the elements intricately woven into the traditional and religious fabric of our 

country. All this values promote conservationism and transfer consumerist approach. 

 

4). Explain the role of information technology in environment and human health? 

 

       Mission Technology has tremendous potential in the field of environment education and health as 

in any other field like business, economics, politics or culture. Development of internet facilities, 

geographic information system, and information through satellites has generated a wealth of up to date 

information on various aspects of environment and health. 

Database on Environment system:- 

        database is the collection of interrelated data on various subjects. It is usually in computerised form 

and can be retrieved whenever required. In the computer the information of database and can be very 

quickly retrieved. The comprehensive database includes wildlife database, conservation database, forest 

cover database etc. Database is also available for diseases like HIV or AIDS, malaria, fluorosis,etc. 

1). National management information system(NMIS):- 

        NMIS of the Department of Science and Technology has complied a database on research and 

development projects along with information about research scientists and personal involvement. 

2). Environmental information system(ENVIS):- 

           the minister of Environment and Forest, Government of India has created and information system 

called environmental information system. With its headquarters in Delhi, hit functions in 25 different 

centres all over the country. 

3).  remote sensing and geographical information system:- 

         satellite images provide as actual Information about various physical and biological resources and 

also to some extent about their state of degradation in  a digital form through Remote Sensing. 

4). Geographical information system:- 

         GIS has provided to be a very effective tool in environmental management.GIS is a technique of 

superimposition various thematic maps using digital data on a large number of interrelated or 

interdependent aspects. 

GLS  operations:- 

         so provide information of phenomena like approach of monsoon, ozone layer depletion, inversion 

phenomena, smog etc. We are able to discover many new reserves of oils, minerals etc. With the help of 

information generated by Remote Sensing satellites. 

The world  wide web:- 

        with resource material on every aspects, classrooms activities, and digital files of photos, 

PowerPoint lecture presentation, animation, web exercise, and decreased has provided to be extremely 

useful both for the students and the Teachers of environmental studies. 


