
Unit 1: Understanding Environment, Natural Resources, Ecosystems 

and Sustainability 
 

 Fundamental environmental concepts, Concept of sustainability;  

 Natural resources Non-renewable Resources, Renewable Resources –  (A) Forest 

resources, (B) Water resources, (C) Mineral resources, (D) Food resources,  

(E) Energy resources, (F) Land resources, Role of an individual in conservation of 

natural resources.  

 

 Concept of an ecosystem, Structure and function of an ecosystem, Producers,  

consumers and decomposers, Energy flow in the ecosystem. (A) The water cycle, (B) 

The Carbon cycle, (C) The Oxygen cycle,  Food chains 

_____________________________________________________________________ 

Definition: (2 Marks) 

Environmental Protection Act (1986) defined, “Environment as the sum total of water, 

air and land, their inter-relationship among themselves and with the human beings, 

other living beings and property. 

 

A. Fundamental Environmental Concepts  

1. Interdependence of Ecosystems  
All components of the environment - plants, animals, humans, air, water, and soil are 

interconnected. A change in one element (e.g., deforestation) can disrupt the balance 

of entire ecosystems.  

 

2. Biodiversity  

Refers to the variety of life on Earth. Biodiversity ensures ecosystem productivity, 

resilience, and adaptability to changing environments. Its loss affects food security, 

medicine, and ecosystem services.  

 

3. Sustainability  
Sustainability refers to the capacity to meet the needs of the present without 

compromising the ability of future generations to meet their own needs. 

 

Dimensions of Sustainability  

A. Environmental Sustainability  
 Involves protecting natural resources and ecosystems.  

 Ensures that environmental systems remain productive and resilient over time.  

 Examples:  Use of renewable energy  

 Waste recycling  

 Conservation of biodiversity  

 

B. Economic Sustainability  

 Focuses on maintaining economic growth without causing environmental or 

social harm.  

 Encourages efficient use of resources and long-term financial planning.  

 Examples  Green business practices  

 Responsible investment  

 Low-carbon economic models  

 

 



C. Social Sustainability  
 Ensures equity, fairness, and well-being for all individuals in society.  

 Promotes access to basic needs: education, healthcare, justice, and 

employment.  

 Examples: Fair wages  

 Gender equalityc 

 

 Man- Environment Relationship  

The relationship between humans and the environment is dynamic and reciprocal—

humans influence the environment, and in turn, are influenced by it. Understanding 

this relationship is crucial for sustainable development.  

A. Human Dependence on the Environment  

 Humans depend on natural resources for food, water, shelter, and energy.  

 The environment provides raw materials for industrial and economic activities.  

Natural ecosystems offer climate regulation, disease control, and waste 

decomposition.  

B. Human Impact on the Environment  
 Deforestation, urbanization, and industrialization have led to resource depletion.  

 Pollution (air, water, soil, noise) disrupts natural cycles and causes health issues.  

 Overuse of fossil fuels contributes to climate change and global warming.  

 Loss of biodiversity due to habitat destruction and species extinction.  

C. Need for a Balanced Relationship  

 Unsustainable practices result in environmental degradation, which affects human 

health  and economic stability.  

 A sustainable approach ensures the environment can continue to support life and  

economic activity in the long term.  

 Governments, businesses, and individuals must work together to maintain this 

balance through conservation, green practices, and environmental 

education.Understanding the components and segments of the environment helps us 

appreciate the interconnectedness of all life systems. A balanced man-environment 

relationship is key to achieving sustainability and ensuring the well-being of current 

and future generations. 

 

WHAT ARE NATURAL RESOURCES?  

Natural resources are materials or substances that occur in nature and are used by 

humans for various purposes such as food, fuel, shelter, and economic development.  

 

Classification of Natural Resources:  

1. Based on Origin:  
a. Biotic (Living organisms)  

Includes all living things such as plants and animals.  

Example: ● Cow gives us milk – a biotic resource.  

● Forests give us wood and fruits. 

b. Abiotic (Non-living things)  

Includes non-living things like water, land, and minerals (e.g., copper, aluminum, 

gold, silver).  

Example: ● Iron used to make tools  

● Water used for drinking and farming  

 

 



2. Based on Availability:  
a. Inexhaustible (Available in unlimited amount and naturally replenished)  

Examples: Sunlight, wind, rain, tides  

b. Exhaustible (Limited and take a long time to form again)  

● Renewable resources: Can renew naturally but may still run out if overused  

(e.g. forests, fresh water, air)  

● Non-renewable resources: Cannot be formed again easily  

(e.g. coal, petroleum, minerals)  

Example:  
● Solar energy is inexhaustible.  

● Petrol is non-renewable and will run out one day.  

 

3. Based on Distribution:  
a. Omnipresent – Found everywhere  

Example: Air, sunlight  

b. Location-based – Found only in some places  

Example: Gold in Rajasthan, Crude oil in Middle East  

 

4. Based on Source:  
a. Water Resources – Rivers, lakes, groundwater  

b. Forest Resources – Trees, herbs, wildlife  

c. Mineral Resources – Coal, iron, copper, gold  

d. Marine Resources – Fish, salt, sea minerals 

 

5. Based on Chemical Composition:  
a. Organic – From living things  

Example: Vegetables, animals, mineral oil  

b. Inorganic – Non-living  

Example: Air, water, minerals  

c. Mixed – Combination  

Example: Land (contains organic and inorganic parts 

 

 

Associated Problems with Natural Resources  

A. Overexploitation  
 Excessive and unsustainable use leads to depletion.  

 Common in forests, water bodies, and fossil fuel consumption.  

B. Pollution  

 Extraction and use of resources (like coal and oil) cause air, water, and soil 

pollution.C. Habitat Destruction  

 Mining, deforestation, and urban expansion destroy wildlife habitats.  

D. Climate Change  

 Burning of fossil fuels leads to greenhouse gas emissions, contributing to global  

warming.  

E. Conflicts and Inequity  
 Resource-rich areas often experience conflicts, and poor communities often have 

limited access to resources 

 

 

 



🌳 What is a Forest?  

A forest is a large area of land where trees, bushes, creepers, and other plants grow  

naturally and closely together, forming a sort of green roof called a canopy 

 

Importance of Forests  

1. Renewable Natural Resources: Forests are an important renewable natural resource.  

2. Ecosystem: Trees dominate the forest ecosystem; their species content varies in 

different parts of the world.  

3. Safeguard Against Pollution: Forests check air pollution and soil erosion.  

4. Soil Conservation: Forests save the hill-slopes from landslides.  

5. Wind Erosion: In deserts, trees reduce wind erosion by checking wind velocity.  

6. Maintains Ecological Balance: Forests check air pollution by increasing the oxygen 

content of the air.  

7. Attract Rainfall: By causing condensation of water vapour in clouds, forests attract 

rains.  

8. Control Floods: Forests control floods because they absorb rainwater like a sponge.  

9. Linked with Cultural and Civilization: Forests are closely linked with our culture 

and civilization 

 

Deforestation  
Forests are burned or cut for clearing land for agriculture, harvesting for wood and 

timber, and the development and expansion of cities. These economic gains are short-

term, whereas long-term effects of deforestation are often irreversible.  

 

Causes of Deforestation  

1. Shifting Cultivation or Human Cultivation: Prevalent in tribal areas where forest  

lands are cleared to grow subsistence crops.  

2. Commercial Logging: Though not always the primary cause, it enables access for  

shifting cultivators and fuelwood gatherers.  

3. Need for Fuelwood: Growing population has led to increased demand for  

fuelwood, especially in dry forest areas.  

4. Expansion for Agribusiness: The rise of cash crops like oil palm, rubber, fruits,  

and ornamental plants demands more land, causing deforestation. 

5. Development Projects and Growing Need for Food: Demand for electricity,  

irrigation, construction, and mining results in forest destruction. Growing population  

also increases the need for food, expanding agricultural lands.  

6. Raw Materials for Industrial Use: Forests supply raw materials for many  

industries. For instance, demand for plywood has led to the cutting of species like  

fir, used for apple and tea packaging in J&K and Northeast India 

 

🌳What Happens When Too Many Trees Are Cut (Disadvantages of  

Deforestation)  
1. More flash floods: Without trees, rainwater flows very fast, this can cause 

sudden floods.  

2. Less rainfall: Trees help in bringing rain, so cutting them reduces rainfall. 

3. Hotter climate: Trees cool down the air, so cutting them increases temperature.  

4. More soil erosion: Without tree roots, the soil get washed away easily during rain.  

5. Tribal people suffer: People who live in forests may be forced to leave, leading to 

stress and frustration.  



6. Medicinal plants lost: Many useful plants used for making medicine may 

disappear forever.  

7. Animals lose homes: Forest animals may become homeless and struggle to 

survive.  

8. Urbanization problems: Cutting forests to build cities creates problems like 

pollution, crowding, and lack of resources.  

9. Bad air quality: With fewer trees, the air becomes more polluted and unhealthy.  

10. Land turns into desert: Without trees, the land can dry up and turn  

into a desert.  

11. Forest people suffer: People who depend on forests for food, fuel, and  

shelter will face survival problems.  

12. Fewer animals: Many animal species will reduce in number or become extinct.  

13. More cyclones: Climate change caused by deforestation increases the chances of 

cyclones and storms 

 

🌿 How to Conserve Forests (Measures)  

1. Prevent forest fires  

Forest fires can destroy large areas. We must take steps to stop them before they 

spread.  

2. Use pesticides safely  

Sometimes pests destroy trees. We can use safe pesticides to protect the trees from 

harmful insects.  

3. Grow strong plants  

Planting resistant varieties (plants that don’t get sick easily) can help forests grow 

healthy.  

4. Plant new trees (Afforestation)  

When trees are cut, new ones should be planted to replace them.  

5. Use eco-friendly fuel  

Instead of using firewood, people can use biogas and solar cookers for cooking. This 

reduces tree cutting.  

6. Support social forestry  

People in villages and cities should be encouraged to grow trees in open areas, 

parks, roadsides, and schools. 

7. Use wasteland for forests  

Empty or useless land should be used to grow new forests.  

8. Plant trees with beauty and value  

Trees that are beautiful and useful (like fruit or flower trees) should be planted.  

9. Grow ornamental trees  

Trees that make surroundings look nice and decorative should be planted in cities 

and towns.  

10. Renew old forests  

Old forests need care. New forest crops (trees) should be planted where old ones are 

dying.  

11. Grow same-type trees in some areas (Monoculture)  

In some places, planting one type of tree in large numbers helps in quick forest 

growth. But it should be done carefully.  

12. Control tree cutting  

Random and illegal cutting of trees must be strictly controlled. 

 

 



WATER RESOURCES 

Water is Must for Life Water plays an important role in many areas:  

1. Water resources can be used in Agricultural and Industrial activities. Example: 

Irrigating wheat and rice fields, cooling machines in factories.  

2. Water is used for Drinking and Washing purposes. Example: We drink water daily 

to survive; we use it to wash clothes, utensils, and ourselves.  

3. Water is vital for the Fishing Industry. Example: Fish farming (aquaculture) in 

rivers and ponds provides food and jobs.  

4. Water is used for Marine transportation, boating purposes, and waterways. 

Example: Ships and boats carry goods and people through rivers like Ganga and the 

Brahmaputra.  

5. Electricity Generation. Example: Dams like Bhakra Nangal help in generating 

hydroelectric power. 

 

The main source of water is rain. When it rains, the water is distributed in three ways: 

1. Underground Water: Rainwater flows through crevices and is stored deep below 

the surface. Example: Water drawn from wells and borewells.  

2. Surface Water: Rainwater flows from higher to lower areas, forming rivers, lakes, 

and ponds. Example: Narmada and Godavari rivers, village ponds.  

3. Evaporation Water: Some rainwater evaporates back into the air, returning as rain 

in the next season. Example: Water vapor rising on hot days. 

 

Water Cycle 

 

 
 

Water cycle, also called the hydrologic cycle, is the continuous circulation of water in 

the Earth–atmosphere system. Steps in the water cycle:  

● Evaporation: Water evaporates from oceans, rivers, and lakes due to the sun’s heat. 

Example: Water from lakes and seas turning into vapor.  

● Condensation: This vapor cools down and forms clouds. Example: Formation of 

clouds in the sky.  

● Precipitation: Water falls again as rain or snow. Example: Rainfall during monsoon 

season.  

● Collection: Rainwater collects in rivers, lakes, or seeps into the ground. Example: 

Rain fills dams and underground tanks.  



● This water then returns to oceans and again evaporates, continuing the cycle. 

 

Dams and Their Social & Environmental Impacts 
 Advantages of Dams:  

1. Water supply in summer Example: Dams store water to use during dry months.  

2. Block water flowing into the sea Example: Prevents wastage of freshwater.  

3. Create artificial lakes for regular water supply Example: Udaipur's Fatehsagar Lake. 

4. Support irrigation and generate electricity Example: Sardar Sarovar Dam.  

5. Create ecosystems for birds and aquatic animals Example: Migratory birds settle in 

dam reservoirs.  

6. Help farmers grow multiple crops Example: Irrigated farms can produce 2-3 

harvests annually.  

 

 Problems Caused by Dams:  

1. Break natural river flow Example: Blocks fish migration.  

2. Damage to river ecosystems Example: Disrupts life in the river basin.  

3. Displacement of people Example: Tribals losing their homes in dam projects.  

4. Waterlogging and soil salinity Example: Salt buildup ruins nearby farmland.  

5. Affects wildlife habitats Example: Tigers and elephants lose forest areas.  

6. Disrupt fishing and water transport  

7. Release greenhouse gases from rotting plants underwater  

8. Harms tribal communities  

9. High cost, low result Example: Some dams don’t deliver the promised benefits. 

 

Overutilization and Pollution of Surface and Groundwater  
1. With the growth of human population, there is an increasing need for larger 

amounts of water to fulfill a variety of basic needs. Overutilization of water occurs at 

various levels. Most people use more water than they really need for household chores 

and day-to-day activities.  

2. Many agriculturists use more water than necessary to grow crops. Agriculture also 

pollutes surface water and underground water stores by the excessive use of chemical 

fertilizers and pesticides.  

3. Industry tends to maximize short-term economic gains by not bothering about its 

liquid waste and releasing it into streams, rivers, and the sea.  

 

Effects of Overutilization and Pollution of Surface and Groundwater  

1. Global Climate Change Changes in climate at a global level caused by increasing 

air pollution have now begun to affect our climate. In some regions, global warming 

has created unprecedented storms. In other areas, it leads to long droughts. 

Everywhere, the ‘greenhouse effect’ due to atmospheric pollution is leading to 

increasingly erratic and unpredictable climatic effects.  

2. Floods Floods have been a serious environmental hazard for centuries. However, 

the havoc raised by rivers overflowing their banks has become progressively more 

damaging, as people have deforested catchments and intensified use of river flood 

plains that once acted as safety valves.  

3. Drought In most arid regions of the world, the rains are unpredictable. This leads to 

periods when there is a serious scarcity of water to drink, use in farms, or provide for 

urban and industrial use. Agriculturists have no income in these bad years, and as they 

have no steady income, they have a constant fear of droughts.  



4. Power Generation India’s increasing demand for water for intensive irrigated 

agriculture, for generating electricity, and for consumption in urban and industrial 

centers, has been met by creating large dams.  

 

Sustainable Water Management ‘Save water’ campaigns are essential to make 

people everywhere aware of the dangers of water scarcity. A number of measures 

need to be taken for the better management of the world’s water resources:  

Building several small reservoirs instead of few mega projects 

  Develop small catchment dams and protect wetlands 

  Treating and recycling municipal wastewater for agricultural use 

  Preventing leakages from dams and canals 

  Preventing loss in municipal pipes 

  Effective rainwater harvesting in urban environments 

Water conservation measures in agriculture such as using drip irrigation   

 Pricing water at its real value makes people use it more responsibly and 

efficiently 

 and reduces water wasting 

 

MINERALS RESOURCES  

●A mineral is a naturally found substance that has a fixed composition and specific 
physical features. Examples: Coal, natural gas, and mineral oil are important energy 
minerals. Metals like iron, copper, silver, aluminum, manganese, and precious stones 
like diamonds are also minerals. 
 

Characteristics of minerals  

1) Exhaustibility Minerals are non renewable or depleting assets and once mined out 
the deposits get depleted and lost forever without any chance of replenishment.  
2) Localised occurrence Minerals are very localised in the occurrence and the total 
areas occupied by them is far limited. The coal bearing formation of India, for 
example, occupies about 4% of the country's total area.  
3) Unpredictable occurrence The quantity and quality of minerals in any region is not 
easy to predict. Uncertainties prevail with respect to their occurrence, extent of 
depth, cost of mining, and the grade. 4) Dependence on other factors Minerals 
production is largely affected by factors like the changing needs of consumer 
industries, availability of stock, fluctuation in prices, and reuse of metallic scrap in 
the production process.  
5) International character Minerals know no political boundaries. The unequal 
distribution of minerals makes the international trade inevitable. 
 
There are over 3,000 different minerals. On the basis of composition, minerals are 

classified mainly as metallic and non-metallic Minerals. 

●Metallic minerals . Metallic minerals may be ferrous or nonferrous.  

Ferrous minerals like iron ore, manganese and chromites contain iron.  

A non ferrous mineral does not contain iron but may contain some other metal such as 

gold, silver, copper or lead. 

●Non metallic minerals do not contain metals. Limestone, Mica and gypsum are 

examples of such minerals 



 

Mining The term "mining" refers to the process of taking out minerals or their ores 
from the Earth. There are two methods of mining  
1. Surface mining This method of mining is utilized when the mineral deposits occur 
at or near the surface of the earth. It can be done by following three ways: open pit 
mining, dredging and strip mining.  
2. Subsurface mining This method is used when the mineral deposit lies deep 
beneath the Earth's surface. Big holes are dug in the earth surface to extract out ores 
from the horizontal ore bodies. 
 
Environmental effect of mineral extraction  

1. Land degradation  

2. Surface and groundwater pollution due to the release of harmful trace elements 

such as Cobalt, cadmium, lead. 

3. Adverse effect on the growth of vegetation.  

4. Loss of fauna and flora, final resulting in deforestation  

5. Air pollution due to emission of harmful gases.  

6. Occupational health hazard  

 

Uses of minerals  

1. Development of industrial plants and machinery  

2. Generation of energy. For example, coal, lignite, Uranium  

3. Construction, housing, settlements  

4. Defense equipment-weapons, armaments.  

5. Transportation means  

6. Communication-telephone wires, cables, electronic devices  

7. Jewellery gold, silver, platinum, diamond  

 

Conservation of minerals  

1. Recycling In recycling used and discarded items are collected and reprocessed into 

new products for example, iron scraps, aluminium cans and so on. Some minerals 

present in products as such can also be recycled for example, gold, silver, lead, nickel, 

steel, copper, aluminium, zinc, etc.  

2. Reuse Certain items can be collected and can be used over and over again for 

example, reuse of glass bottles.  

3. Substitution The use of scarce minerals can be substituted with more abundant 

minerals keeping in mind the environmental implications. In recent years plastic, 

ceramics, high strength glass fibres and alloys have been substituted for scarce 

minerals like steel, tin and copper in many industries. 

4. Decrease the consumption To maintain the extended supply of minerals for a 

longer time, consumers must decrease the minerals consumption by becoming a low 

waste society.  

5. Use of waste The manufacturing industries may use the waste products of one 

manufacturing process as the raw materials for another industry. 

 

 

 

 

 



 

FOOD RESOURCE  

Any substance or thing (solid or liquid) which can satisfy hunger, meet the body's 

needs for growth, and supply energy to maintain body temperature and perform daily 

activities is called food. Examples: Chapatti, rice, bread, 

 

Functions of food 

 

1. Physiological functions  

  

A. Providing energy  

 The first function of the food is to provide energy.   

 Our body needs the energy to sustain the involuntary processes essential for the 

continuance of life, to carry out professional, household and recreational activities, to 

convert food ingested into usable nutrients in the body, to grow and to keep warm.   

 The energy needed is supplied by the oxidation of the foods consumed.  

  

B. Body building  

 One of the most important functions of food is building the body. Foods rich in 

protein are called body building foods.  

 Milk, meat, eggs, and fish are rich in proteins of high quality.  

 Pulses and nuts are good sources of protein but the protein is not of high quality.   

 These foods help to maintain life and promote growth. They also supply energy.  

  

C. Regulatory function  

 Another function of food is to regulate various activities of the body.   

 It includes the regulation of varied activities such as Heartbeat, Muscle contraction, 

Maintenance of the body temperature.   

 Control of water balance, Clotting of blood, Removal of waste products from the 

body.   

 To improve our body’s resistance to disease is also one of the physiological 

functions of food.  

  

  

2. Social functions  

 Food has always been the central part of our community, social, cultural and  

religious life.   

 It has been an expression of love, friendship, and happiness at religious, social and 

family get-togethers. Many of the occasions are related to special foods like Birthdays, 

Holi, Diwali, Eid, etc  

 Food is served almost on all social events like marriages, parties, get-together, 

official meetings, etc., in the form of tea, breakfasts, banquets, dinners, etc.   

 Food is the common link in a meeting, party or get-together that attracts people to 

come to such social gatherings.   

 Refreshments served even at official meetings creates a relaxed atmosphere, where 

people can exchange their views.   

  

3. Psychological functions  

  



 In addition to satisfying physical and social needs, foods also satisfy certain 

emotional needs of human beings.   

 These include a sense of security, love, and acceptance   

 The person begins to associate the food habits and foods commonly consumed by 

him, as it gives him a sense of security and satiety.   

 The foods eaten daily give us more mental satisfaction, even a nutritional balanced 

meal may not be satisfying to the individual if food included is unfamiliar or 

distasteful to him/her.  

 In a friendly gathering, one may try unfamiliar foods and thus enlarge our food 

experiences. During the course of time and repeated experience, strange foods 

become familiar and new tastes are formed. These new tastes should again be 

satisfying to the mind. 

 

Components of food 

 

1. Carbohydrates  

Carbohydrates are also called energy giving food. It is the main source of energy. It is 

made up of carbon, hydrogen, and oxygen. There are three types of carbohydrates.  

 

a. Sugars: It is a simple carbohydrate with a sweet taste. Sources of sugar are glucose, 

Sugarcane, milk and fruits; such as bananas, apples, grapes, etc.  

b. Starch: It is a complex carbohydrate. It is a tasteless, colourless, white power.  

Sources of starch are: Wheat, maize, potato and rice.  

c. Cellulose: It is present in plant cell walls. It is a complex carbohydrate.  

Humans cannot digest cellulose.  

  

2. Protein  

Protein helps in body growth and repairs the tissues so it is also called body building 

food. We get protein from milk, eggs, meat, fish and all kinds of pulse. Protein 

molecules are made of a large number of smaller molecules called amino acids.   

  

3. Fat   

Fats are made up of carbon, hydrogen and oxygen. Butter, ghee, milk, egg yolk, nuts 

and cooking oils are the major sources of fat in our food. Fats are essential for the 

absorption of vitamins A, D, E and K in the body. Fat in our body also prevents heat 

loss from the body surface.  

  

4. Vitamins  

Vitamins are complex organic compounds which are essential for the growth and 

maintenance of our body. It does not provide energy. Our body requires vitamins A, B, 

C, D, E, K and B-complex. Our body can make only two vitamins, Vitamins D and K 

so other vitamins must be present in our food.   

  

5. Minerals  

Minerals are required by our body in very small quantities. Iron, Iodine, calcium, 

phosphorus, sodium and potassium are common minerals. The  

sources of these animals are plants and animals.  

  

6. Dietary fiber  



The fibrous indigestible material present in any food is termed as dietary fiber or 

roughage. It helps in preventing constipation. It adds bulk to the food and gives a 

sense of fullness after the meal. Salad, vegetables, sprouted grains and fruits are the 

sources of roughages.  

  

Balanced diet 

 

A diet that contains all the vital nutrients required by a human body is called a 

balanced diet. Balanced diet comprises vital nutrients like carbohydrates, fats, 

vitamins, minerals, proteins, and fiber. 

 

Functions of the Constituents of a Balanced Diet  

1. The function of carbohydrates and fats in the diet is to provide energy to the body. 

2. The function of proteins present in the diet is to provide material for growth and 

development of the body and repair of damaged tissues.  

3. Mineral salts are needed by the body to form blood, bones, teeth and to regulate 

body functions.  

4. Vitamins are needed in the diet to catalyse certain chemical reactions in the body 

which are necessary for normal growth and good health.  

5. Water is necessary in the diet to carry out the various life processes in the body like 

digestion, transport and excretion.  

6.Roughage is required in the diet for proper digestion and bowel movement.  

 

Important Elements of the Management of Food Resources  

1. Planning for food production  

2. Safe storage of food grains  

3. Processing of food materials  

4. Preservation of perishable foods  

5. Packaging of food materials  

6. Transportation of food materials  

7. Distribution of food materials  

8. Conservation of food materials  

 

A. Planning for Food Production  

1. Fixing of annual production targets for major agricultural crops.  

2. Arrangements for supplying good quality seeds to achieve the targets.  

3. Provision of additional resources of irrigation to achieve the targets.  

4. Provision of adequate power supply for irrigation, harvesting and threshing 

operations.  

5. Arrangements for procurement of food grains from farmers.  

6. Provision of additional storage space.  

7. Provision of adequate transport for the food produced.  

 

B. Need for Safe Storage of Food Materials  

1. Most of the food crops are seasonal, so it is necessary to keep them in safe storage 

to make them available even when out of season.  

2. Safe storage of food crops as well as other food materials like fruits and vegetables 

is necessary to meet the dietary requirements of all types of people.  

3. Safe storage also facilitates the distribution of food materials to distant places in the 

country.  



4. Proper storage of food grains is essential to avoid their wastage and spoilage.  

 

Factors Which Damage Stored Food Materials  
A. Abiotic Factors – Temperature, moisture, humidity, materials of the container, etc. 

B. Biotic Factors – Rodents, birds, animals, insects, worms, microorganisms, action of 

enzymes.  

 

C. Food Processing  We get our food from crop plants and animals. Only some of the 

foods obtained from plants and animals are eaten in the raw form.  The process in 

which raw food materials are changed into a more readily usable form is called food 

processing.  Examples of processed food – sugar, vegetable ghee, edible oils, butter, 

curd, desi ghee, biscuits, instant coffee, etc.  

 

Food Processing Techniques   

Traditional techniques: Heat treatment, fermentation, pickling, smoking, drying, 

  

Modern techniques: Pasteurisation, canning, ultra-heat treatment, high-pressure  

processing, modified atmosphere packaging, quick freezing  

 

Purpose or Advantages of Food Processing  

1. Food processing prevents the food from spoilage.  

2. Food processing ensures the availability of food products throughout the year.  

3. Food processing ensures the availability of food even in far-flung areas.  

4. Food processing helps in retaining the nutritive value of foods.  

5. Processed foods are easy to store, transport and distribute.  

 

Disadvantages of Food Processing  
1. Food processing removes some of the nutrients, vitamins and fiber present in the 

food.  

2. Processed foods are obtained from laboratories and not nature.  

3. Frequent intake of processed foods can make people become angry and irritable.  

4. Consumption of natural whole foods can help level out mood, sustain energy and 

promote relaxation.  

5. Trans fats and sugar present in processed items can cause inflammation, which may 

lead to asthma.  

6. Daily consumption of processed foods promotes aging and kidney damage as they 

contain phosphates and genetically engineered ingredients.  

 

D. Food Preservation   

Food preservation is the process in which perishable food materials are given suitable 

physical or chemical treatment to prevent spoilage and retain nutritive value for long 

periods.  The basic aim is to stop or slow down the decay of food.  Examples – jams, 

jellies, pickles, etc. 

 Two Basic Steps in Food Preservation  

1. Destroy the microorganisms that cause food spoilage.  

2.Create conditions that prevent the growth and action of food-spoiling 

microorganisms.  

 

Methods of Food Preservation  



A. Bactericidal Methods Bacteria, yeast, molds, etc., are killed or eliminated by 

cooking, canning, and irradiation with gamma rays.  

B. Bacteriostatic Methods Growth of microorganisms is prevented or rendered 

inactive. Methods include sun drying, dehydration, salting, adding sugar, pickling (in 

vinegar), smoking, refrigeration. 

  

Advantages of Food Preservation  

1. Prevents the wastage of perishable food materials. 

2. Increases the safe storage period of various perishable foods.  

3. Makes seasonal fruits and vegetables available throughout the year. Examples: peas, 

sweet corn, etc. 

 

ENERGY RESOURCES 

Energy is defined by physicists as the capacity to do work. 

 

Energy resources:  

Energy resources can be divided mainly into two classes:  

(1) Renewable energy resources:  

(2) Non-renewable energy resources:  

 

(1) Renewable Energy  

Renewable energy is energy which is generated from natural sources i.e. sun, wind, 

rain, tides and can be generated again and again as and when required.They are 

available in plenty and by far most the cleanest sources of energy available on this 

planet. Renewable technologies are suited to Large-scale production and Small off 

grid applications  

 

Main forms (sources) of renewable energy  

Wind Energy  

Hydro Energy  

Solar Energy  

Bio-fuel Energy  

Geothermal Energy 

 

Wind energy  

Wind power or wind energy is a form of renewable energy that harnesses the power 

of the wind to generate electricity. It involves using wind turbines to convert the 

turning motion of blades, pushed by moving air (kinetic energy) into electrical energy 

(electricity).  

 

Advantages of Wind Power  

1. Wind power creates good-paying jobs.  

2. Wind power is a clean and renewable energy source.  

3. Wind power benefits local communities.  

4. Wind power is cost-effective.  

Challenges of Wind Power  

1. Wind power must compete with other low-cost energy sources.  

2. Ideal wind sites are often in remote locations.  

3. Turbines produce noise and alter visual aesthetics.  

4. Wind plants can impact local wildlife. 



 

 

Solar energy 

Solar energy is radiant light and heat from the Sun that is harnessed using a range of 

technologies such as solar power to generate electricity, solar thermal energy 

(including solar water heating), and solar architecture. It is an essential source of 

renewable energy, and its technologies are broadly characterized as either passive 

solar or active solar depending on how they capture and distribute solar energy or 

convert it into solar power. Active solar techniques include the use of photovoltaic 

systems, concentrated solar power, and solar water heating to harness the energy.  

 

Applications of solar energy 

1. Solar Water Heating 

2. Solar-distillation 

3. Solar-pumping 

4. Solar Drying for Agriculture 

5. Solar Cooking 

6. Solar Electric Power Generation 

7. Solar Green Houses 

8. Solar Storage 

9. Solar at Night 

10. Portable Solar Power 

 

Advantages  

1. Solar energy is clean & green energy  

2. Not dependent on other sources of Energy  

3. Non-maintenance  

4. Safer than Other  

5. Renewable Energy  

6. Electricity Bill Reduction  

7. Maximum Usage  

8. Technology Development  

  

  

   

Disadvantages  

1. High Cost of Solar Panels  

2. Sunlight Dependent  

3. Installation Can Be Difficult  

4. Space Constraints  

5. Solar Energy Storage Is Expensive  

6. Difficulty With Relocation 

 

The Benefits of Biogas in India  

  

• In rural India, where many families still rely on traditional cooking methods such as 

wood burning stoves, the air inside homes can be severely polluted, leading to serious 

health problems. Women and children spend the most time indoors and are 

particularly vulnerable. Biogas offers a clean and sustainable alternative that can 

improve the health and well-being of rural communities.  



• Biogas can play a critical role in transforming the energy dependence of rural and  

agricultural communities, which majorly depends on burning wood, dung, charcoal, 

coal and other fossil fuels for their energy needs.  

• Only 26.53% of the total power generated in India is from renewable sources.  

• The high dependence on non-renewable sources is the leading cause of the 

longstanding energy problems in the country.  

  

Sources of Biogas  

1. Sewage  

2. Crop residue  

3. Vegetable residue  

4. Poultry dropping  

5. Algae  

6. Cattle waste  

  

Merits of bioenergy  

1. Reduces the demand for wood fuel  

2. Decreases the use of fossil fuels  

3. Supports sustainable agriculture  

4. Reduces the risk of violence  

5. Improves health  

6. Increases access to education  

   

Limitations of bio energy  

1. Biomass plants require a lot of space.  

2. Can lead to deforestation.  

3. It is not entirely clean  

4. Biomass energy is not as efficient as fossil fuels. 

 

NUCLEAR ENERGY, COAL, PETROLEUM, AND GAS  

Nuclear fission uses uranium to create energy.  

Nuclear energy is a nonrenewable resource because once the uranium is used, it is 

gone!  

Coal, petroleum, and natural gas are considered nonrenewable because they cannot be 

replenished in a short period of time. These are called fossil fuels.  

 

Advantages of Non-renewable Resources:  

Available in highly concentrated form  

Easy to store 

Reliable supply  

Lower cost per unit of energy produced as the technology is matured  

 

Disadvantages of Non-renewable resources:  

When coal is burnt it produces carbon dioxide that causes global warming.  

Since coal contains impurities like S and N, it produces toxic gases during burning 

which causes acid rain and air pollution. 

Traces of mercury and radioactive compounds are also released when coal is burned.  

Severe human health threat.(lung disease) 

 

 



 

The dangers of use of nuclear energy  

  

• Nuclear waste: The waste generated by nuclear reactors remains radioactive for tens 

to hundreds of thousands of years.  

• Nuclear proliferation: There is great concern that the development of nuclear energy  

programs increases the likelihood of proliferation of nuclear weapons.  

• National security: Nuclear power plants are a potential target for terrorist operations. 

An attack could cause major explosions, putting population centers at risk, as well as 

ejecting dangerous radioactive material into the atmosphere and surrounding region.  

• Accidents: human error and natural disasters can lead to dangerous and costly  

accidents.  

• Cancer risk: the significant risk of cancer associated with fallout from nuclear 

disasters, studies also show increased risk for those who reside near a nuclear power 

plant, especially for childhood cancers such as leukemia. 

 

LAND RESOURCES 

 

Land is a natural resource of utmost importance. 

 

Land uses  

  

1. Residential building  

2. Constructing roads  

3. Gardening  

4. Agriculture  

5. Creating forests  

6. Industrial purpose  

  

Land degradation and desertification  

  

 Land degradation is caused by multiple forces, including extreme weather  

conditions, particularly drought.  It is also caused by human activities that pollute or 

degrade the quality of soils and land utility.   

 It negatively affects food production, livelihoods, and the production and provision 

of other ecosystem goods and services.  

 

Main causes of Land degradation are as follows  

1. Deforestation  

2. Excessive use of fertilizers and pesticides  

3. Overgrazing  

4. Water-logging  

5. Desertification  

6. Soil erosion  

7. Wasteland  

8. Landslides 

 

  



Soil erosion  

It is a process in which the top fertile layer of soil is lost. Due to soil erosion,the soil 

becomes less fertile. The top layer of soil is very light which is easily carried away by 

wind and water. There movement of top soil by the natural or human activities source 

is known as soil erosion.  

  

Causes of Soil erosion  

  

1. Wind  

When strong winds blow, the topsoil along with the organic matter is carried away by 

the wind. This happens more often when the land is not covered with grass or plants. 

Such conditions are very common in desert and semi-desert regions where strong 

winds blow very frequently.  

  

2. Water  

When it rains in the hilly areas, the soil gets washed away towards the plains. The 

running water deposits the mineral-rich soil in the riverbed and over the years this 

deposition of soil can change the course of the river. This can lead to floods which 

cause the destruction of life and property. Water erosion leads to loss of agriculture 

potential.  

  

3. Overgrazing  

When cattle are allowed to graze on the same field repeatedly, all the available grass, 

including the roots are eaten by them. This makes the topsoil vulnerable to wind and 

flowing water, leading to soil erosion.  

  

4. Deforestation  

Humans have taken land from the forest to cultivate in order to feed the ever- 

increasing population and to build houses, industries, etc. Cutting down trees on a 

large scale for these purposes is deforestation. The roots of trees hold the soil together, 

thus preventing the soil from getting up rooted. When large areas of the forest are 

cleared, the topsoil gets eroded by wind and flowing water.  

  

5. Use of agrochemicals  

Pesticides and other chemicals used on crop plants have helped farmers to increase 

yields. Scientists have found that overuse of some of these chemicals changes soil 

composition and disrupts the balance of microorganisms in the soil. This stimulates 

the growth of harmful bacteria at the expense of beneficial kinds.  

  

6. Logging and Mining  

Logging removes trees that protect the ground from soil erosion. The tree roots hold 

the soil together and the tree canopy protects the soil from hard falling rain. Logging 

results in the loss of leaf litter, or dead leaves, bark, and branches on the forest floor. 

Leaf litter plays an important role in protecting forest soils from erosion  

  

7. Construction  

Constructing buildings and roads churns up the ground and exposes soil to erosion. In 

some locations, native landscapes, such as forest and grassland, are cleared, exposing 

the surface to erosion (in some locations the land that will be built on is farmland). 



Near construction sites, dirt, picked up by the wind, is often in the air. Completed 

construction can also contribute to erosion  

  

 8. Rain and Rainwater Runoff  

During heavy rains, soil erosion is common. This type of erosion begins with water 

breaking down the soil and dispersing the materials it is made of.  

  

   

Effects of Soil Erosion  

  

1. Loss of Arable Land  

Soil erosion removes the top fertile layer of the soil. This layer is rich in the essential 

nutrients required by the plants and the soil. The degraded soil does not support crop 

production and leads to low crop productivity.  

  

2. Clogging of Waterways  

The agricultural soil contains pesticides, insecticides, fertilizers and several other 

chemicals. This pollutes the water bodies where the soil flows. The sediments 

accumulate in the water and raise the water levels resulting in flooding.  

  

3. Air Pollution  

The dust particles merge in the air, resulting in air pollution. Some of the toxic 

substances such as pesticides and petroleum can be extremely hazardous when 

inhaled. The dust plumes from the arid and semi-arid regions cause widespread 

pollution when the winds move.  

  

4. Desertification  

Soil erosion is a major factor for desertification. It transforms the habitable regions in 

to deserts. Deforestation and destructive use of land worsens the situation. This also 

leads to loss of biodiversity, degradation of the soil, and alteration in the ecosystem.  

  

5. Destruction of Infrastructure  

The accumulation of soil sediments in dams and along the banks can reduce their 

efficiency. Thus, it affects infrastructural projects such as dams, embankments, and 

drainage.  

  

6. Soil Compaction  

When the soil under the top soil becomes compacted and stiff, it reduces the ability 

for water to infiltrate these deeper levels, keeping runoff at greater levels, which 

increases the risk of more serious erosion.  

  

7. Reduced Organic and Fertile Matter  

Removing heavy topsoil with organic matter will reduce the ability of the land to 

regenerate new flora or crops.   

  

8. Soil acidity levels  

When the soil structure becomes compromised, and organic matter is greatly reduced, 

there is a higher chance of increased soil acidity, which will significantly impact the 

ability of plants and crops to grow.  

  



9. Water pollution  

A major problem with runoff from soils particularly those used for agricultural 

processes is that there is a greater likelihood of sediment and contamination, like the 

use of fertilizer or pesticide. This can cause significant damage to fish and water 

quality.  

  

   

Solutions (Prevention) to Soil erosion  

  

1. Crop Rotation  

Plenty of crop rotation is crucial for keeping the land happy and healthy. This allows 

organic matter to build up, making future plantings more fertile.  

  

2. Increased structure for plants  

Introducing terraces or other means of stabilizing plant life or even the soil around 

them can help reduce the chance that the soil loosens and erodes. Boosting areas 

prone to erosion with sturdy plant life can be a great way to stave off future effects.  

  

3. Water control  

For those areas where soil erosion is predominantly caused by water–whether natural 

or man-made – specialized runoff pipes can help to direct these water sources away 

from the susceptible areas, helping stave off excess erosion.  

  

4. Soil conservation  

Soil conservation is the combination of the appropriate land use and management 

practices that promote the productive and sustainable use of soils and, in the process, 

minimize soil erosion and other forms of land degradation.  

  

5. Increased knowledge  

A major factor in preventing soil erosion is educating more and more people who 

work with the land on why it is a concern and what they can do to help reduce it.  

  

6. Plant trees on barren lands to limit erosion of soil. 

  

 Desertification is a form of land degradation by which fertile land becomes desert. 

The concept does not refer to the physical expansion of existing deserts, but to the 

various processes that threaten to turn currently non-desert ecosystems into deserts. 

 

Causes of desertification  

1. Deforestation  

2. Poor agricultural practices  

3. Over exploitation of natural resources  

4. Bad livestock practices  

  

Consequences of desertification  

1. Loss of biodiversity  

2. Food insecurity  

3. Loss of vegetation cover  

4. Increased risk of zoonotic diseases  

5. Loss of forest cover  



6. Decrease in drinking water reserves  

 

Wastelands  

  

 A waste land is some place that's empty and desolate, with no sign of life or growth.   

Wastelands are lands which are unproductive, unfit for cultivation, grazing and other 

economic uses due to rough terrain and eroded soils. 

 

 

Classification of Waste land soil  

  

1. Cultural Wasteland: Cultural wasteland is defined as land that cannot be  

used for any agricultural or forestation purpose. Example of cultural wasteland  

includes water logged and marshy land, Degraded forest, shifting cultivation  

land, saline land, and mined and industrial land.  

  

2. Non-Cultural Waste land: Non-cultural waste land is defined as land that  

cannot be developed for agriculture, forestation, or any other productive  

purposes. Example of a Non-cultural wasteland includes desert land, rocky  

land, glacier land, snow-covered land, etc.  

  

 Causes of formation of waste lands  

1. Over-Cultivation  

2. Overgrazing  

3. Deforestation  

4. Dumping of wastes and mines  

5. Misuse and unscientific land management  

  

Waste Land Development  

Wasteland development provides a source of income for the rural poor. It ensures a 

constant supply of fuel, fodder and timber for local use. Makes the soil fertile by 

preventing soil erosion and conserving moisture.  

  

The major objectives of wasteland reclamation are:  

▪ To improve the physical structure and quality of the marginal soils.  

▪ To improve the availability of good quality water for irrigating these lands.  

▪ To prevent soil erosion, flooding and landslides.  

▪ To conserve the biological resources of the land for sustainable use. 

 

ROLE OF INDIVIDUAL IN CONSERVATION OF NATURAL  

RESOURCES  

  

1. Water Conservation  

  

 Installing flow-restricting shower heads to save water during showers.  

  Taking bucket-baths instead of showers.  

  Turning off the tap while brushing teeth.  

 Immediately fixing any leaking taps and pipes in our homes.  

  Practicing rain water harvesting to reduce the wastage of rainwater.  



 Use of drip irrigation and sprinkling irrigation to improve irrigation efficiency 

and reduce evaporation  

 

2. Energy Conservation  

  

1. Switch off lights and electrical appliances when not using them  

2. Switch to energy-saving LED light globes  

3. Shut doors and close curtains.  

4. Understand and improve your home's energy use  

5. Save energy in the kitchen  

6. Get the best energy deal   

7. Insulate your roof  

8. Save money with solar energy  

  

3. Soil Conservation  

  

1. Practice no till farming. With no till farming, crops are allowed to remain rather 

than being ploughed under at the end of the season.  

2. Use terrace farming,  

3. Practice contour farming.  

4. Use a rain barrel.  

5. Restore wetlands. 

  



Unit 2 Environmental Pollution, Waste Management, and Legislation 

● Definition, Causes, effects and control measures of - Air pollution, 

Water pollution, Soil pollution, Marine pollution, Noise pollution, 

Thermal pollution, Nuclear hazards  

● Solid waste Management: Causes, effects and control measures of 

urban and industrial wastes,  

● Disaster management: floods, earthquake, cyclone and landslides.  

● Overview of key environmental legislation and the judiciary's role 

in environmental protection.  

--------------------------------------------------------------------------------- 
Definition Environmental Pollution occurs when pollutants contaminate the 

surroundings; which brings about changes that affect our normal lifestyles adversely. 

 

Definition “Toxic or harmful substances that have adverse effect on the environment 

and living beings are known as pollutants.” 

 

Types of pollutants 

 On the basis of existence in nature  

a. Quantitative Pollutants The substances which are already present in the 

environment, but are termed as pollutants when their concentration (quantity) 

increases in the environment. eg. CO2 is present in the environment in greater 

quantity than normal and is hence termed as a quantitative pollutant.  

 

b. Qualitative Pollutant The substances which are not normally present in the 

environment and are added by human beings and are pollutants by nature. Eg. 

insecticides, pesticides 

 

On the basis of the form in which they persist  

  

a. Primary Pollutants  

The substances which are directly emitted from the source and remain in that form are  

termed as primary pollutants eg, smoke, fumes, ash, dust, nitric oxide and sulphur-  

dioxide.  

  

b. Secondary Pollutants  

The substances which are formed by chemical reaction between the primary 

pollutants  

and constituents of the environment (i.e. those which are already present in the  

environment) .eg smog, ozone, sulphur-trioxide, nitrogen dioxide.  

  

On the Basis of Disposal  

  

a. Bio Degradable Pollutants  

The pollutants which are decomposed by natural processes eg. domestic (municipal) 

sewage.  

b. Non-Bio-degradable Pollutants  

The pollutants which don’t decompose naturally or decompose slowly eg. DDT, 

Aluminium cans. 



AIR POLLUTION 

 

Air pollution refers to any physical, chemical or biological change in the air. It is the  

contamination of air by harmful gases, dust and smoke which affects plants, animals  

and humans drastically. 

 

Causes of air pollution  

  

Natural causes  

  

1. Ash  

2. Sulphur-dioxide  

3. Ground level ozone  

4. Salt spray  

5. Volcanic gases  

6. Radon.  

  

Manmade Causes  

  

1. Burning of traditional biomass such as wood, crop waste and dung.  

2. Oil and gas sites that have methane leaks.  

3. Construction sites.  

4. High emission factors present in industries.  

5. Gaseous emission from transportation.  

6. Crackers bursting  

7. Deforestation 

 

Effects of Air pollution  

1. Harmful to human health by causing coughing, difficulty in breathing, irritation to 

eyes, nose and throat, headache, dizziness, fatigue, respiratory diseases, 

cardiovascular damage, cancer, birth defects, damage of nervous system and even 

death.  

2. Animals also get affected by air pollution reproduction may get damaged.   

3. Harmful to vegetation as large exposure damages the stomata, growth and their 

survival.  

4. Burning fossil fuels releases sulfur and nitrogen oxides into the atmosphere. Acid 

rain forms when sulfur dioxide and nitrogen dioxide mix with water droplets in the 

atmosphere to make sulfuric acid and nitric acid.  

5. The hole in the ozone layer is caused by air pollutants. Chemicals used as 

refrigerants, such as chlorofluorocarbons (CFCs), contain chlorine atoms. Releasing 

chlorine atoms into the atmosphere destroys ozone.  

6. Gaseous ammonia (NH3) from agriculture and nitrogen dioxide (NO2) from car, 

truck, and air plane emissions increase the amount of nitrogen in soils. Plants need 

nitrogen to grow, but too much nitrogen can limit the growth of some plants and 

increase the growth of others, disrupting the balance of species within an ecosystem.  

7. Ecosystems can become imbalanced from air pollution.  

8. Pollution particulates eventually fall back to earth, contaminating the soil  

9. Air pollution creates acid rain, which can damage plants. Acid rain also changes 

soil chemistry, which can alter plant growth.  



10. Air pollution is also one of the major causes of global warming. Global warming 

can also lead to more destruct have natural calamities such as storms and cyclones.  

  

  

Measures to prevent air pollution  

  

1. Implement afforestation by planting more trees.  

2. Use of public transportation.  

3. Buy energy efficient vehicles like electric.  

4. Consider “Going Green”.  

5. Avoid Plastic Bags  

6. Always use recyclable and reusable products.  

7. Educate your companions and spread awareness in regards.  

8. Use filters for chimneys.  

9. Avoid usage of crackers.  

10. Avoid using of products with chemicals. 

 

WATER POLLUTION 

 

“Water pollution occurs when harmful substances—often chemicals or 

microorganisms— contaminate a stream, river, lake, ocean, aquifer, or other body of 

water, degrading water quality and rendering it toxic to humans or the environment.”  

  

Causes/Sources of water pollution  

  

1. Urbanization  

As human populations grow and cities expand, there is a corresponding increase in the 

pressure on local water resources. Urban areas often discharge untreated domestic 

sewage, household waste, and runoff containing pollutants into nearby water bodies.  

 

2. Deforestation  

The removal of trees reduces natural infiltration of water into the soil and increases 

surface runoff.  

 

3. Industrial Effluents  

Industries often release toxic chemicals and heavy metals into nearby water sources.  

 

4. Detergents, Pesticides, and Fertilizers  

 Detergents from household wastewater contain phosphates that promote algae 

growth.  

 Fertilizers and pesticides used in agriculture contaminate water through runoff.  

 

5. Agricultural Run-off  

Heavy rainfall and irrigation water carry excess fertilizers and pesticides into water 

bodies.  

 

6. Sewage and Wastewater  

Untreated or partially treated sewage is one of the major sources of water pollution.  

 

 



7. Oil Pollution  

Oil spills or leaks from ships, pipelines, or coastal refineries lead to serious marine 

pollution.  

 

8. Radioactive Substances  

Naturally occurring radioactive materials (NORM) like uranium and thorium 

contaminate water.  

 

9. Organic Wastes  

These are biodegradable materials such as food waste, agricultural residue, and 

animal manure  

 

10. Pathogens (Infectious Organisms)  

Bacteria, viruses, and protozoa enter water through sewage and animal waste.  

  

12. Chemical Pollutants (Heavy Metals)  

Toxic heavy metals such as Cadmium, Mercury and Nickel. These are water-soluble 

and enter water bodies via industrial waste.  

 

Effects of water pollution  

 

1. Destruction of biodiversity: Water pollution can also affect biodiversity by 

introducing toxic chemicals into aquatic ecosystems. These chemicals can accumulate 

in the tissues of aquatic organisms, causing mutations, reproductive problems, and 

other health issues.  

 

2. Contamination of the food chain: Fishing in polluted waters and the use of 

wastewater for livestock farming and agriculture can introduce toxins into foods 

which are harmful to our health when eaten.  

 

3. Lack of potable water: Pollution can come in many forms and almost always makes 

the water unfit for human consumption.  

 

4. Diseases: The WHO estimates that about 2 billion people have no option but to 

drink water contaminated by exposing them to diseases such as cholera, hepatitis A, 

and dysentery.  

 

5. Contamination of drinking water: Water pollution can cause contamination of 

drinking water, thereby contributing to waterborne illnesses.  

 

6. Soil chemical contamination: Water pollution also leaches chemicals into the soil 

that may impact the growth of plants or other food crops.  

 

7. Oil spills: Oil spilled into rivers often collects along the banks, where it clings to 

plants and grasses. The animals that ingest these contaminated plants may also be 

affected. Rocks found in and around flowing water serve as homes for mosses, which 

are an important basic element in a freshwater habitat's food chain.  

 



8. Mercury contamination: The release of mercury due to arms and weapons in water 

bodies, and such as damage the nervous system, kidneys, liver, and immune system of 

humans and animals consuming such water.  

 

9. Thermal pollution: This increases water temperature, which decreases the solubility 

of oxygen, affecting aquatic life. It can also indirectly affect water hardness as higher  

temperatures may lead to precipitation of calcium and magnesium.  

 

Measures to Prevent Water Pollution  

 

1. Proper disposal of household chemicals: Avoid flushing or draining any household 

cleaning chemicals, medications, or products that contain grease or oil.  

 

2. Proper chemical waste disposal: Toxic chemicals released from household 

activities and industries should be properly processed and recycled before disposal.  

 

3. Wastewater treatment: This involves removing pollutants from wastewater through 

physical, chemical, or biological processes. The more efficient these processes are, 

the cleaner the water becomes.  

 

4. Sustainable agriculture: Globally, agriculture accounts for 70% of water resource 

usage. It is essential to have climate-friendly crops, efficient irrigation that reduces 

water and energy needs, and sustainable food production. Green agriculture helps 

limit the chemicals that enter the water. 

  

5. Preventing air pollution: Air pollution has a direct impact on water contamination, 

as 25% of human-induced CO₂ emissions are absorbed by oceans. This causes rapid 

acidification of our oceans and threatens marine life and corals.  

  

6. Plastic waste reduction: 80% of ocean plastic comes from land sources. We need to 

both reduce global plastic use and improve plastic waste management.  

 

7. Water conservation: Managing water responsibly means being aware that it is a 

scarce resource and taking care of it accordingly. Water conservation helps ensure 

better access to clean water.  

 

8. Use of water-purifying plants: The plant known as ‘Water Hyacinth’ absorbs 

dissolved toxic substances like cadmium and mercury from water bodies, thus 

removing pollutants.  

 

9. Avoid dumping untreated waste: It is important to dispose of waste carefully and 

not dump it directly into water bodies without proper treatment.  

 

10. Industrial waste treatment: Industries should treat their wastes before disposing of 

chemicals and other materials into water bodies. Sewage and wastewater treatment 

plants must be established in industries to ensure safe mixing into river streams and to 

enable water recycling.  

 

11. Use natural fertilizers and pesticides: Using natural alternatives instead of 

chemical ones is beneficial for both plants and water.  



12. Use of chemical purification methods: Chemical processes such as coagulation, 

ion exchange methods, and reverse osmosis can greatly reduce water pollution levels.  

  

LAND POLLUTION 

 

Definition  

Land pollution is the accumulation of solid or liquid waste materials in the soil to an 

extent that it adversely affects soil quality, plant growth, and overall ecosystem health. 

 

Causes of Land Pollution  

 

1. Agricultural Activities – As animal production grows, it becomes decoupled from 

crop production, disrupting the nutrient cycle between plants, soil, and animals. This 

results in the widespread use of synthetic herbicides, insecticides, bactericides, and 

fertilizers, all of which contribute to pollution.  

 

2. Mining Activities – Mining pollutes air and water, damages biodiversity and 

ecosystems, and permanently alters natural landscapes. It harms the ecosystem by 

destroying habitats, causing soil erosion, and polluting both surface water and soil.  

  

  

3. Urbanization – Rapid urban growth prevents municipalities from offering adequate 

services. Increased air pollution from concentrated energy use and elevated lead levels 

from automobiles impact human health.  

 

4. Nuclear Waste – Soil contamination occurs due to radioactive waste from research 

facilities and power plants, as well as fallout from nuclear explosions. Since 

radioactive materials have long half-lives, they remain in the soil for extended periods.  

 

5. Litter and Waste – Improper disposal (littering and illegal dumping) causes land 

pollution. Common dumped items include asbestos waste, cars, and recyclable 

materials. All litter releases chemicals and micro-particles as it degrades.  

  

Effects of Land Pollution  

 

1. Climate Change – Land contamination from mining, farming, and industry allows 

harmful chemicals to enter the soil and water. These kill plants and animals, disrupt 

food chains, and cause methane release from landfills, contributing to global warming. 

  

2. Acid Rain – Forests at higher elevations suffer from acid rain and fog, which 

deplete calcium and release aluminum into the soil. This makes water absorption 

difficult for trees and damages their leaves.  

 

3. Soil Degradation – Pollutants like industrial waste, chemicals, and pesticides alter 

the soil's composition, reducing fertility, affecting agricultural productivity, and 

leading to food shortages.  

 

4. Water Contamination – Pollutants like fertilizers and chemicals seep into 

groundwater or runoff into rivers and lakes, making water unsafe for human and 

aquatic life.  



5. Harm to Wildlife – Animals depending on soil and vegetation are poisoned, 

disrupting food chains and reducing biodiversity.  

 

6. Human Health Issues – Exposure to heavy metals, plastics, and pesticides can cause 

respiratory issues, skin diseases, cancers, and spread diseases like cholera and 

dysentery.  

 

7. Loss of Ecosystems – Forests, wetlands, and grasslands may be degraded or 

destroyed, leading to habitat loss and disrupted ecological balance.  

 

8. Climate Change (Repetition) – Improper disposal of organic waste in landfills 

releases methane. Deforestation for construction increases carbon emissions.  

 

9. Soil Erosion – Polluted, degraded land cannot retain soil, leading to erosion and 

sedimentation of water bodies, reducing arable land.  

 

10. Impact on Food Safety – Crops grown in polluted soil absorb harmful chemicals, 

becoming unsafe for consumption. This affects food security globally.  

  

Measures to Prevent Land Pollution  

 

1. Sustainable Agricultural Practices – Reducing pesticide and chemical use in 

farming by switching to bio-fertilizers, manure, and natural alternatives can minimize 

environmental harm. Supporting local eco-conscious farmers or volunteering in urban 

gardens also contributes.  

 

2. Reforestation – Replanting trees in areas affected by deforestation or wildfires 

helps bind soil, prevent erosion, and reduce pollution.  

 

3. Solid Waste Treatments – Controlled chemical treatments like neutralization reduce 

the toxicity of waste before dumping into landfills.  

 

4. Reduce, Reuse, Recycle – Individuals can reduce waste by reusing and recycling 

materials instead of discarding them. With increased access to recycling, this is now 

easier than ever.  

 

5. Composting – According to the United States Environmental Protection Agency, 

over 30% of household waste (food and yard waste) can be composted instead of 

discarded. Composting helps reduce landfill loads and preserves land quality.  

  

MARINE POLLUTION  

 

Definition  

Marine pollution is the contamination of oceans by chemicals and trash, primarily 

from land based sources. It adversely affects the environment, marine organisms, and 

the global economy. Around 80% of marine pollutants originate from land.  

 

 

 

 



Causes of Marine Pollution  

 

1. Direct Discharge  

Factories and urban center often discharge pollutants directly into rivers, which 

eventually carry these toxins into the oceans. Plastics form a major portion of this 

waste.  

 

2. Land Run-off  

Surface runoff from agriculture, industries, and urban areas brings silt and chemical-

laden particles (carbon, nitrogen, phosphorus, etc.) into coastal waters. Roads and 

highways also contribute significantly.  

 

3. Ship Pollution  

Oil spills are the most well-known type of ship pollution, harming marine life and 

taking years to clean. Additionally, waste discharge from ballast tanks of ships is a 

major threat.  

 

4. Atmospheric Pollution  

Winds can carry debris, dust, and plastics from landfills near oceans into the 

water,increasing the pollutant load.  

 

5. Climate Change  

Rising ocean temperatures and increasing CO₂ levels alter marine ecosystems and 

affect fish distribution, harming communities dependent on fisheries.  

 

6. Deep Sea Mining  

Extracting minerals like gold, copper, cobalt, etc., from the ocean floor releases 

pollutants directly into marine ecosystems, disrupting ecological balance.  

 

7. Marine Accidents  

Accidental leaks, spills, or equipment corrosion alter the local marine environment 

and lead to long-term ecological damage.  

 

Effects of Marine Pollution  

 

1. Eutrophication  

Excess nitrogen and phosphorus lead to excessive algae growth, reduced oxygen 

levels, and death of aquatic species.  

 

2. Plastic Debris  

80% of floating ocean debris is plastic. It blocks digestive tracts, suffocates marine 

animals, and causes fatal health effects. 

  

3. Toxins  

Persistent toxins like DDT, PCBs, dioxins, radioactive waste, etc., linger in oceans 

and cause long-term harm to marine ecosystems.  

 

4. Bioaccumulation  

Heavy metals like mercury, arsenic, cadmium accumulate in marine organisms, 

transferring through the food chain, including humans.  



5. Ocean Acidification  

Increasing CO₂ levels reduce ocean pH, damaging coral reefs, shellfish, and altering 

biodiversity.  

 

6. Underwater Noise Pollution  

Noise from ships, sonar, and oil exploration interferes with communication, 

navigation, and mating of marine animals, especially those with poor vision.  

  

 Measures to Control Marine Pollution  

 

1. Reduce Plastic Production & Waste  

Promote alternatives to single-use plastics.  

 

2. Improve Wastewater Systems  

Upgrade infrastructure to prevent untreated waste from reaching oceans. 

  

3. Use Eco-friendly Products  

 Reusable bags and bottles  

 Natural cleaning products  

 Sustainable seafood  

 Non-toxic health & beauty products  

 

4. Reduce Chemical Pollution  

Control the use of fertilizers and pesticides in agriculture to reduce run-off into oceans.  

 

5. Manage Oil Spills  

 Invest in response technologies  

 Enforce strict regulations  

 Improve offshore safety standards  

 

6. Beach & River Clean-ups  

Community-driven cleanups help reduce waste and raise awareness.  

 

7. Monitoring & Accountability  

Regular water quality monitoring at local, regional, and national levels is crucial for 

assessing pollution levels and enforcing corrective actions.  

  

THERMAL POLLUTION  

 

Definition  

Thermal pollution is the addition of excess and undesirable heat to natural water 

bodies, making it harmful to humans, animals, and aquatic life. This temperature rise 

disrupts aquatic ecosystems and leads to a decline in biological diversity by 

interfering with the natural activities of aquatic communities.  

 

Causes/Sources of Thermal Pollution  

1. Nuclear Power Plants  

 Discharge heated water used for cooling into nearby water bodies.  

 Release traces of radioactive materials and high heat from reactors and processing 

plants.  



2. Coal-Fired Power Plants  

 Use water from rivers/lakes to cool condenser coils, then release it back at elevated 

temperatures.  

 Decreased dissolved oxygen and sudden temperature changes cause thermal shock 

to aquatic life.  

 

3. Industrial Effluents  

 Industries like textile, paper, sugar, and pulp release hot cooling water with 

effluents.  

 Heavy organic load reduces dissolved oxygen (DO), killing aquatic organisms.  

 

4. Hydroelectric Power Generation  

 Alters the thermal balance of water systems by changing the water flow and 

retention time.  

 Industrial cooling processes also contribute to temperature changes.  

 

5. Domestic Sewage  

 Released without adequate treatment into natural water bodies.  

 Higher organic content and temperature reduce DO and may lead to anaerobic 

conditions, releasing toxic gases and killing aquatic life.  

  

 Effects of Thermal Pollution  

 

1. Reduction in Dissolved Oxygen  

 Warmer water holds less oxygen, which is critical for aquatic life survival.  

 

2. Increase in Toxicity  

 Higher temperatures increase the toxicity of substances.  

 A 10°C rise doubles potassium cyanide toxicity; an 8°C rise triples the toxicity of 

oxylene.  

 

3. Disruption of Biological Activity  

 Affects respiration, metabolism, digestion, and overall development.  

 Can destabilize the entire aquatic ecosystem.  

 

4. Interference in Reproduction  

 Fish reproduction, including nest building, spawning, and hatching, is temperature 

sensitive.  

 Thermal imbalance delays or inhibits these activities.  

 

5. Direct Mortality  

 Fish and microorganisms may die suddenly due to heat shock, exhaustion, or 

failure of respiratory and nervous systems.  

 

6. Food Shortages for Fish  

 Alters the abundance and timing of phytoplankton and other lower organisms, 

creating mismatches in the food chain.  

 

Control Measures for Thermal Pollution  

1. Cooling Towers  



 Devices that transfer heat from water to air by evaporation.  

 Two Types:  

 Wet Cooling Tower: Hot water sprayed over baffles; cool air removes heat.  

 Dry Cooling Tower: Hot water circulates in pipes; air blown over pipes to cool  

water. 

  

2. Cooling Ponds  

 Shallow, open water bodies where hot water is stored and cooled naturally before 

reuse or discharge.  

 Promotes heat dissipation through surface exposure.  

 

3. Spray Ponds  

 Water from condensers sprayed into ponds through nozzles as fine droplets.  

 Droplets lose heat to the atmosphere quickly, aiding in efficient cooling.  

 

4. Artificial Lakes  

 Man-made reservoirs created for cooling water systems.  

 Hot water enters from one side and cool water is withdrawn from another, allowing 

gradual cooling and minimal ecological disruptio 

  

          NOISE POLLUTION  

Definition  

Noise pollution refers to unwanted or excessive sound that can have harmful effects 

on human health, wildlife, and the overall environmental quality. It is more than just a  

nuisance—it can lead to serious physiological and psychological problems. 

 

Causes of noise pollution  

 

1. Industrialisation  

Industrialisation has led to an increase in noise pollution as the use of heavy 

machinery such as generators, mills, and large exhaust fans has become common. 

These machines generate unwanted and continuous noise, especially in factories and 

manufacturing plants.  

 

2. Vehicles  

The increased number of vehicles on roads is a major contributor to noise pollution. 

The sound of engines, honking, and braking from cars, buses, and trucks creates 

constant traffic noise, particularly in urban areas.  

 

3. Events  

Social and public events such as weddings, political rallies, and religious gatherings  

often use loudspeakers to play music or deliver speeches. These result in excessive 

noise that disturbs the surrounding neighbourhood.  

 

 4.Construction Sites  

Mining activities, road works, and construction of buildings generate loud noises from  

drills, bulldozers, and heavy machinery. These are continuous sources of noise, 

especially in developing and urbanizing areas.  

  

 



5. Aircraft Noise  

Noise from aircraft is a major source of noise pollution, particularly near airports. The 

law prescribes noise limits for different zones (industrial, commercial, residential) 

based on aircraft movements. However, jet engines and low-flying planes still cause 

serious disturbance to nearby residents.  

  

  

6. Internal Building Noise  

Noise within buildings from plumbing, boilers, generators, air conditioners, and fans 

can be both audible and annoying. Poor insulation can allow sound from amplified 

music, loud voices, footfalls, and neighbouring activities to travel between rooms or 

flats. External noise from traffic, emergency vehicles, garbage collection, and other 

city activities can also disturb urban residents especially when windows are open.  

  

7. Household Equipment  

Certain household appliances such as vacuum cleaners, mixers, grinders, and blenders 

are common noise sources in homes. Although their individual contribution is not 

very large, when used frequently or simultaneously, they can add to daily noise levels.  

  

 8. Festivals and Firecrackers  

Indian festivals such as Diwali, Holi, and wedding celebrations involve bursting of 

firecrackers. This is a serious health hazard, as it causes both air pollution and noise 

pollution. The loud explosions can lead to temporary or permanent hearing loss, 

particularly in children, elderly people, and animals.  

  

Effects of Noise Pollution  

1. Hypertension: Hypertension is a direct effect of noise pollution. Prolonged 

exposure to loud noise can elevate blood pressure levels and keep them high for 

extended durations, contributing to serious cardiovascular strain.  

 

2. Hearing Loss: Constant exposure of the human ear to loud noises beyond the 

tolerable range can damage the eardrums, resulting in partial or permanent hearing 

loss.  

  

3. Sleeping Disorders: Noise pollution severely disrupts sleep cycles, resulting in 

fatigue, irritability, and low energy levels throughout the day. Lack of proper sleep 

also affects cognitive performance and emotional balance.  

  

4. Cardiovascular Issues: Loud noise can cause heart-related problems such as high 

blood pressure, increased stress levels, and cardiovascular diseases. People already 

suffering from heart ailments may experience sudden worsening of symptoms.  

 

5. Interference in Communication: Noise interferes with speech and verbal 

communication. When both noise and speech occur together, one may drown out the 

other, making communication ineffective or inaudible.  

 

6. Effect on Performance: Noise can affect a person’s alertness, concentration, and 

work efficiency. Activities that require vigilance, information processing, or 

analytical thinking may be hampered by high noise levels.  



7. Physiological Effects: Noise impacts blood vessels, especially smaller ones called 

pre capillaries, by causing them to constrict. This reduces blood flow to areas such as 

the toes, fingers, skin, and abdominal organs. Conversely, blood vessels feeding the 

brain dilate in response to noise, which often results in headaches and mental fatigue.  

 

8. Stress: Noise pollution is a major contributor to stress, causing symptoms like 

headaches, irritability, sleep disturbances, digestive issues, and mental fatigue. Long-

term exposure can also lead to psychological disorders.  

 

9. Effect on Unborn Babies and Children: The foetus is not fully protected from noise.  

Prolonged exposure may affect fetal development, such as reducing birth weight. 

Children are especially vulnerable—noise may interfere with their reading ability, 

speech development, language learning, and overall cognitive growth.  

  

 Control Measures of Noise Pollution  

1. Plant more trees: Trees are natural noise absorbents. According to studies, dense 

vegetation can reduce noise by 5 to 10 decibels (dB) in areas surrounding them.  

 

2. Ban honking in sensitive zones: Honking in public places such as educational 

institutions, hospitals, and libraries should be strictly prohibited as it causes 

unnecessary disturbance to people in these areas.  

 

3. Install soundproof system: Commercial, hospital, and industrial buildings should be 

equipped with adequate soundproofing systems to reduce indoor and outdoor noise 

transmission.  

 

4. Control musical instrument volume: The sound levels of musical instruments and 

audio systems should be kept within permissible limits to avoid loud, disruptive noise 

in public or residential areas.  

 

5. Maintain dense tree cover: Planting and maintaining a thick tree cover acts as a 

buffer and is highly effective in reducing environmental noise.  

 

6. Avoid use of explosives in sensitive zones: The use of explosives in forest areas, 

mountainous regions, and mining zones should be minimized or banned as they 

generate extreme sound levels that disturb both people and wildlife.  

7. Turn off unused appliances: Home and office appliances such as televisions, 

gaming consoles, computers, etc., should be turned off when not in use to reduce 

unnecessary noise and stress on the ears. 

  

8. Minimize noise exposure at home: Close the door of rooms where washing 

machines or dishwashers are operating, or use them when no one is present. This 

helps in reducing overlapping exposure to loud household noise.  

  

NUCLEAR POLLUTION (RADIOACTIVE POLLUTION)  

 

Definition  

Nuclear pollution, also known as radioactive contamination, refers to the presence or  

deposition of radioactive materials in solids, liquids, gases, or on surfaces where their  



presence is unintended or undesirable. Some naturally occurring elements have 

unstable atomic nuclei, which decay and emit alpha, beta, and gamma rays, and free 

neutrons—all forms of ionizing radiation. These emissions are extremely hazardous to 

human health and the environment. 

 

Causes of Nuclear Pollution  

  

1. Nuclear Waste Disposal  

Nuclear power plants generate waste that remains radioactive for millions of years. 

Some of this waste is dumped into oceans (e.g., the Pacific Ocean), or stored 

underground. Such disposal risks contaminating groundwater, soil, and the food chain.  

  

2.   Nuclear Accidents  

Catastrophic events at nuclear power plants (e.g., Chernobyl, Fukushima) release 

massive radioactive emissions, affecting people and ecosystems for decades.  

   

 3.   Nuclear Weapons  

Testing and use of nuclear weapons (e.g., Hiroshima and Nagasaki) release radiation 

into the atmosphere. When this radiation settles, it contaminates soil, water, plants, 

and animals.  

  

4.   Medical Facilities  

Hospitals use radioactive isotopes for diagnosis and therapy. Mishandling or improper 

disposal can lead to localized contamination.  

  

 5.   Industrial and Research Facilities  

Institutions working with radioactive substances may release contaminants into the 

environment if safety protocols are not strictly followed.  

  

 6.   Mining and Extraction Activities  

The extraction of uranium and other radioactive ores can release radioactive dust and 

waste into surrounding environments.  

  

7.    Use of Radioisotopes in Manufacturing  

Radioisotopes are used in detectors, gauges, and other industrial applications. If 

improperly managed, they can contaminate waterways and soil.  

  

 8.    Radioactive Spills  

Accidents involving ships or submarines carrying radioactive materials can cause 

spillage into the oceans, rivers, and coral reefs, severely harming marine life.  

  

Effects of Nuclear Pollution  

  

1. Human Health Hazards Exposure to radiation can cause:  

 Cancer (especially leukemia)  

 Anaemia  

 Skin lesions, burns  

 Cardiovascular diseases  

 Genetic disorders  

 Premature aging and death  



  

2. Infertility of Soil Radiation disrupts the nutrient composition of soil, rendering it 

sterile and toxic. Crops grown in such soil are unsafe for consumption.  

  

3.   Cell Damage and Mutation  

Radiation damages or mutates cells, leading to irreversible tissue and organ 

destruction.  

  

4.   Skin Burns and Lesions  

Exposure can cause acute burns, red patches, and potentially skin cancer.  

  

5.   Impact on Plant Life  

Radiation affects plant growth and reproduction by damaging chromosomes and   

  

 6.   Impact on Marine Life  

Radioisotopes released into oceans affect fish tissues and bones, contaminate seaweed, 

and accumulate in shellfish, entering the human food chain.  

  

Control Measures of Nuclear Pollution  

  

1. Separate Waste Streams  

Radioactive waste must not be mixed with non-radioactive waste.  

  

2. Limit Material Use  

Order and use radioactive substances in minimal, required quantities only.  

  

3. Minimize Waste Generation  

Develop and adopt processes that reduce the production of radioactive waste.  

  

4. Use Neutralizing Reagents  

Use chemicals that can reduce the toxicity and volume of radioactive waste before 

disposal.  

  

5. Proper Waste Storage  

Radioactive waste should be stored in sealed concrete containers. If storage isn’t 

viable, radiation may be diluted under controlled conditions.  

  

6. Labeling and Record-Keeping  

All radioactive materials must be clearly labeled, including  

 Permit number  

 Date  

 Isotope name  

 Radioactivity levels  

 

7. Occupational Safety  

Exposure to radiation at workplaces must remain below prescribed dose limits.  

 

8. Medical Safety Measures  

 Use X-rays only when medically necessary.  

 Avoid unnecessary routine X-rays.  



 Operate high-quality X-ray machines handled by trained technicians.  

 

9. Warning Signage  

Clear signage must indicate the presence of radioactive materials to prevent 

unintentional exposure.  

  

10. Use Alternative Energy  

Promote and invest in renewable energy sources (e.g., solar, wind, hydro) to reduce 

dependence on nuclear energy.  

  

11. Nuclear Disarmament  

Global initiatives to disarm and eliminate nuclear weapons help minimize the risk of 

radioactive exposure.  

  

12. Safe Site Planning  

Nuclear sites should be constructed with natural disasters (e.g., earthquakes, tsunamis) 

in mind. Avoid locating plants in disaster-prone zones.  

  

SOLID WASTE MANAGEMENT  

  

Definition  

Solid Waste Management refers to the collection, transportation, processing, and 

disposal of solid waste in an environmentally and economically sustainable manner. 

With rapid urbanization and industrialization, managing waste has become a major 

environmental and public health concern.   

 

Urban wastes  

  

Definiton  

Urban waste is generated by households, commercial establishments, public areas, 

and municipal services. It includes biodegradable and non-biodegradable components.  

  

Causes of Urban Waste  

 

1. Overpopulation and Urban Migration  

More people mean more consumption and more waste generation.  

 

2. Changing Lifestyle & Consumerism  

Increased use of packaged goods, plastic, and disposable items.  

 

3. Inefficient Municipal Systems  

Poor waste collection, lack of segregation and improper disposal.  

 

4. Construction and Demolition Activities  

Uncontrolled debris, bricks, tiles, and cement waste.  

 

5. Public Events & Markets  

High volumes of food waste, packaging materials, and street litter.  

 

 



Effects of Urban Waste  

1. Environmental pollution (air, soil, water contamination)  

2. Blocked drains and urban flooding due to clogged waste  

3. Unhygienic living conditions and vector-borne diseases.  

4. Overburdened landfills and municipal budgets  

  

Control measures for urban waste  

 

1. Source Segregation  

Separate dry and wet waste at the household and institutional levels. 

  

2. Composting and Biogas Production  

Use organic waste to produce manure and energy.  

 

3. Recycling and Reuse  

Encourage collection centers for paper, plastic, glass, and metals.  

 

4. Waste-to-Energy Plants  

Convert non-recyclable dry waste into electricity or fuel.  

 

5. Awareness Campaigns  

Educate citizens on waste reduction and proper disposal.  

 

6. Strengthen Municipal Infrastructure  

Invest in better collection vehicles, bins, and landfill sites.  

 

7. Public-Private Partnerships (PPP)  

Involve private sector in waste collection and recycling Industrial wastes  

  

Definiton  

 

Industrial waste is the by-product of manufacturing and processing activities. It can be 

hazardous or non-hazardous, depending on the material used.  

 

Causes of Industrial Waste  

 

1. Outdated Production Technology  

Inefficient methods lead to higher waste generation.  

 

2. Mass Production with Poor Planning  

Excess raw material use results in excess scrap.  

 

3. Chemical Usage & Toxic By-products Leads to hazardous residues and sludge.  

 

4. Improper Disposal & Storage Leakage, spills, and open dumping of waste.  

 

5. Negligence and Weak Regulations  

Lack of enforcement encourages irresponsible disposal.  

 

 



Effects of Industrial Waste  

1. Contamination of groundwater and surface water  

2. Toxicity in soil, rendering it infertile  

3. Air pollution from chemical vapors and particulates  

4. Bioaccumulation of heavy metals in humans and animals  

5. Health impacts like cancer, respiratory illness, and skin diseases  

6. Industrial accidents, fires, and chemical leaks  

 

Control measures for industrial waste  

1. Cleaner Production Technology  

Reduce waste at source through modern, eco-friendly processes.  

 

2. Treatment Facilities   

Set up Effluent Treatment Plants (ETPs) for liquid and solid waste.  

 

3. Strict Legal Compliance  

Follow rules under the Environment Protection Act and Hazardous Waste Rules. 

  

4. Hazardous Waste Disposal Sites  

Special containment zones for toxic and reactive wastes.  

  

5. Regular Waste Audits and Monitoring  

Evaluate waste generation patterns and improve efficiency.  

 

6. Incentives for Waste Reduction  

Tax benefits and recognition for eco-friendly industries.  

 

DISASTER MANAGEMENT  

Definition  

  

Disaster management refers to the organization, planning, and application of measures 

preparing for, responding to, and recovering from natural or man-made disasters. Its 

objective is to minimize the impact of disasters on human life, infrastructure, 

economy, and the environment.  

  

1. Floods  

Definition  

A flood is an overflow of water that submerges land which is usually dry. It is one of 

the most common and widespread natural disasters worldwide.  

 

Causes  

 Heavy rainfall beyond drainage capacity  

 Sudden melting of snow and glaciers  

 Dam failure or overflow  

 Deforestation and poor land use  

 Urbanization and poor drainage systems  

 Cyclones and tsunamis  

 

 

 



Effects  

 Loss of human lives and livestock  

 Destruction of property and infrastructure  

 Waterborne diseases such as cholera, dysentery  

 Disruption of transportation and communication  

 Soil erosion and destruction of crops  

 Economic losses and displacement  

 

Preventive Measures  

 Construction of dams, levees, and embankments  

 Flood forecasting and early warning systems  

 Improved drainage systems in urban areas  

 Afforestation and watershed management  

 Proper zoning and land use planning  

 

Remedial Measures  

 Immediate evacuation of affected people  

 Emergency relief (food, water, shelter, healthcare)  

 Rescue operations using boats and helicopters  

 Disinfection of water sources to prevent diseases  

 Reconstruction and rehabilitation efforts  

 Financial compensation and insurance support  

  

2. Earthquakes  

Definition  

An earthquake is the sudden shaking of the ground caused by the movement of 

tectonic plates beneath the Earth’s surface.  

 

Causes  

 Movement of tectonic plates along fault lines  

 Volcanic eruptions  

 Collapse of underground caves  

 Nuclear explosions (man-made cause)  

 

Effects  

 Massive loss of life and injuries  

 Destruction of buildings, roads, and bridges  

 Fire outbreaks due to gas line ruptures  

 Landslides and tsunamis (secondary disasters)  

 Disruption of essential services (electricity, water)  

 Emotional trauma and economic setback  

 

Preventive Measures  

 Earthquake-resistant construction techniques  

 Strict building codes and regulations in seismic zones  

 Public awareness and mock drills  

 Seismic hazard mapping and land use planning  

 

 

 



Remedial Measures  

 Deployment of search and rescue teams  

 Emergency medical assistance and trauma counseling  

 Restoration of communication and transport  

 Rebuilding of homes and infrastructure  

 Government aid and international support  

 

3. Cyclones  

Definition  

A cyclone is a large scale air mass that rotates around a strong center of low 

atmospheric pressure, bringing high winds and heavy rainfall.  

 

Causes  

 Warm ocean waters and moisture-laden air  

 Coriolis force (due to Earth's rotation)  

 Atmospheric disturbances and pressure differences  

 

Effects  

 Strong winds damaging homes and infrastructure  

 Heavy rainfall causing floods and waterlogging.  

 Storm surges inundating coastal areas.  

 Destruction of crops and loss of livestock.  

 Disruption of electricity and transport.  

 Economic loss and displacement of communities.  

 

Preventive Measures  

 Early warning systems using satellite technology  

 Construction of cyclone shelters and embankments  

 Public education and emergency preparedness  

 Proper drainage and storm water management  

 

Remedial Measures  

 Evacuation of coastal populations before landfall  

 Provision of emergency supplies and shelters  

 Restoration of power and communication lines  

 Medical care and mental health support  

 Long-term rebuilding and livelihood assistance  

 

4. Landslides  

Definition  

A landslide is the sudden downward movement of rock, earth, or debris on a slope 

due to gravity, often triggered by rain, earthquakes, or human activity.  

 

Causes  

 Intense rainfall or snowmelt  

 Earthquakes and volcanic activity  

 Deforestation and mining activities  

 Poor construction and land use  

 Overloading of slopes  

 



Effects  

 Burial of people and property under debris  

 Disruption of roads, railways, and pipelines  

 River blockage and creation of artificial lakes  

 Loss of agricultural land  

 Environmental degradation  

Preventive Measures  

 Retaining walls and proper drainage on slopes  

 Reforestation and vegetation cover on hills  

 Hazard zoning and controlled land use  

 Monitoring of slope movement  

Remedial Measures  

 Immediate search and rescue operations  

 Rehabilitation of displaced persons  

 Slope stabilization and reengineering  

 Awareness programs in hilly regions  

 Restoration of services and infrastructure. 

 

OVERVIEW OF ENVIRONMENTAL LEGISLATION IN INDIA  

India is one of the few countries where environmental protection is embedded in the 

Constitution and backed by an evolving legal framework. Over the decades, 

environmental challenges such as water pollution, air pollution, deforestation, 

hazardous waste, and industrial disasters have forced governments to enact specific 

laws to protect and preserve the environment. 

  

The main environmental laws in India include  

 The Water (Prevention and Control of Pollution) Act, 1974  

 The Air (Prevention and Control of Pollution) Act, 1981  

 The Environment (Protection) Act, 1986  

These laws aim to monitor, regulate, prevent, and penalize activities that harm the 

environment, while promoting sustainable development.  

 

Key Objectives of Environmental Legislation  

 To prevent and control pollution (air, water, soil, etc.)  

 To protect biodiversity, forests, and wildlife  

 To ensure the proper use of natural resources  

 To hold polluters accountable  

 To promote sustainable and eco-friendly development  

 

Role of Judiciary in Environmental Protection  

The Indian Judiciary, especially the Supreme Court and High Courts, has played a 

proactive role in environmental protection, often stepping in when the executive or 

legislature has failed.  

Public Interest Litigation (PIL)  

 Citizens can file PILs for environmental issues.  

 These allow courts to take suo motu (on their own) actions.  

 Example: M.C. Mehta v. Union of India – landmark case on pollution and Ganga 

river cleaning.  

Constitutional Provisions Related to Environment  

 Article 48-A (Directive Principles):  



“The State shall endeavour to protect and improve the environment and to safeguard 

the forests and wildlife of the country.”  

 Article 51-A(g) (Fundamental Duties):  

“It shall be the duty of every citizen to protect and improve the natural environment 

including forests, lakes, rivers and wildlife, and to have compassion for living 

creatures.”  

 

Landmark Contributions  

 Interpreted Article 21 (Right to Life) to include Right to a Healthy Environment.  

 Issued strict guidelines for polluting industries, vehicle emissions, noise pollution, 

etc.  

 Introduced “Polluter Pays” and “Precautionary Principles” in Indian environmental  

jurisprudence.  

 

Environmental Courts  

 Encouraged creation of National Green Tribunal (NGT) in 2010 to deal with 

environmental disputes. 

 

Judiciary’s Role in Environmental Protection  

  

Introduction  

The Indian Judiciary, particularly the Supreme Court and High Courts, has been a 

strong defender of environmental rights. Through Public Interest Litigations (PILs), 

the courts have expanded the meaning of Right to Life (Article 21) to include the right 

to a clean and healthy environment.  

 

Judicial Principles Developed  

1. Polluter Pays Principle  

 Whoever damages the environment is legally responsible for compensating and  

restoring it.  

2. Precautionary Principle  

 If an activity poses a potential threat to the environment or human health,  

precautionary measures must be taken even if full scientific proof is lacking.  

3. Sustainable Development  

 Development must meet present needs without compromising the ability of  

future generations to meet their own needs.  

   

Landmark Judgments  

1. MC Mehta v. Union of India (Ganga Pollution Case)  

 Ordered closure of polluting tanneries along the Ganga River.  

 Banned unleaded petrol and enforced cleaner fuels in Delhi.  

2. Vellore Citizens Welfare Forum v. Union of India (1996)  

 Recognized and enforced the Polluter Pays and Precautionary Principles.  

3. Subhash Kumar v. State of Bihar (1991)  

 Declared the Right to Pollution-Free Water and Air as part of Article 21.  

4. T.N. Godavarman v. Union of India:  

 Supreme Court restricted deforestation and promoted forest conservation.  

5. Establishment of the National Green Tribunal (NGT)  

 A special tribunal created in 2010 for fast-track disposal of environmental  

cases.  



 Has jurisdiction over cases related to water, air, forests, biodiversity, and waste.  

 

Significance  

 Courts have been instrumental in interpreting environmental laws.  

 Act as watchdogs to ensure compliance and enforcement of existing environmental 

legislation.  

 Helped integrate ethics, accountability, and justice into environmental governance. 


