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Essence of the course:  

 

Understanding and coping with the nature is the essential need for 

human beings. Keeping this in mind, this paper tries to develop 

interest among the student teachers about the environment which 

would help them to find the solution for environmental problems. It 

also intends to develop a growing concern about the environment and 

its related issues.  

Objectives:  
 

At the end of the course, the student teacher will be able to  

 

 understand the concept of environment, ecology and the 

problems concerning environment.  

 visualize the importance of environmental education  

 develop the skill of planning and organizing ecological activities 

in the school.  

 apply different techniques and materials for the effective 

dissemination of environmental information.  

 sensitize towards conservation of natural resources.  

 enable the students to practice environmental friendly life style.  

 develop positive attitude towards protecting the environment.  

 organise field trips, survey, environmental games and hobbies 

locally.  

 

COURSE CONTENT 
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education  

Environment: Meaning, components – Environmental Education –

Meaning, Scope, importance, objectives of environmental education. –
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Unit 1: Nature and Scope of Environment and 

Environmental Education 

Environment : Meaning 

The sum total of all surroundings of a living organism, including 

natural forces and other living things, which provide conditions for 

development and growth as well as of danger and damage.  

Components of Environment: 

Environment mainly consists of atmosphere, hydrosphere, lithosphere 

and biosphere. But it can be roughly divided into two types such as (a) 

Micro environment and (b) Macro environment. It can also be divided into 

two other types such as (c) Physical and (d) biotic environment. 

(a) Micro environment refers to the immediate local surrounding of the 

organism. 

(b) Macro environment refers to all the physical and biotic conditions that 

surround the organism externally. 

(c) Physical environment refers to all abiotic factors or conditions like 

temperature, light, rainfall, soil, minerals etc. It comprises of atmosphere, 

lithosphere and hydrosphere. 

(d) Biotic environment includes all biotic factors or living forms like plants, 

animals, Micro-organisms. 

Environmental Education  

Meaning 

Environmental education is a process that allows individuals to 

explore environmental issues, engage in problem solving, and take action to 

improve the environment. As a result, individuals develop a deeper 
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understanding of environmental issues and have the skills to make informed 

and responsible decisions. 

Scope of Environmental Education 

The scope of environmental education can be divided into biological, 

physical and sociological aspects.They are described below: 

➢ Biological aspect:  

Biological aspects is one of the most important aspects of 

environmental education. Human being, animals, birds, insects, 

microorganism, plants are some of the examples of biological aspects. 

➢ Physical aspect:  

It can be further divided into natural aspects and human- made 

aspects. Air, water, land, climate etc are included in natural physical 

aspects. Likewise, Human made physical aspects cover all human made 

things such as roads, buildings, bridges, houses etc. 

➢ Socio- cultural aspect:  

Socio- cultural aspects are man made social practices, rules and laws, 

and other religious places etc. Human beings have created them with their 

effort. 

Importance of Environmental Education 

➢ Improving Academic Achievement.  

EE improves test scores by providing students with engaging lessons 

about the natural world that can be applied to all subject areas and grades. 

➢ Breaking the Indoor Habit.  

EE offers an antidote to the plugged-in lives of today’s generation, 

which is the first to grow up indoors. Children who experience school 

grounds or play areas with diverse natural settings are more physically 
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active, more aware of good nutrition, more creative, and more civil to one 

another. 

➢ Improving Student Health.  

EE gets students outdoors and active, and helps to address common 

health issues in children today, such as obesity, attention deficit disorder, 

and depression. 

➢ Supporting STEM.  

EE offers an engaging platform for gaining and applying knowledge 

and skills in science, technology, engineering, and mathematics (STEM). 

➢ Meeting 21st Century Needs.  

EE emphasizes skills essential for succeeding in tomorrow’s world, 

such as questioning, investigating, defining problems, analyzing, 

interpreting, reasoning, developing conclusions, and solving problems. 

➢ Cultivating Leadership Qualities.  

EE emphasizes cooperative learning with others, critical thinking and 

discussion, and a focus on action strategies with real-world applications. 

➢ Improving Focus and Cognition.  

EE increases the ability of students to focus and improves their 

cognitive abilities. Children with attention-deficit disorder also benefit from 

more exposure to nature–the greener a child’s everyday environment, the 

more manageable are their symptoms. 

➢ Imagination and enthusiasm are heightened 

EE is hands-on, interactive learning that sparks the imagination and 

unlocks creativity. When EE is integrated into the curriculum, students are 

more enthusiastic and engaged in learning, which raises student 

achievement in core academic areas. 
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➢ Learning transcends the classroom 

Not only does EE offer opportunities for experiential learning outside 

of the classroom, it enables students to make connections and apply their 

learning in the real world. EE helps learners see the interconnectedness of 

social, ecological, economic, cultural, and political issues. 

➢ Critical and creative thinking skills are enhanced 

EE encourages students to research, investigate how and why things 

happen, and make their own decisions about complex environmental 

issues.  By developing and enhancing critical and creative thinking skills, 

EE helps foster a new generation of informed consumers, workers, as well as 

policy or decision makers. 

➢ Tolerance and understanding are supported  

EE encourages students to investigate varying sides of issues to 

understand the full picture. It promotes tolerance of different points of view 

and different cultures. 

➢ State and national learning standards are met for multiple 

subjects 

By incorporating EE practices into the curriculum, teachers can 

integrate science, math, language arts, history, and more into one rich 

lesson or activity, and still satisfy numerous state and national academic 

standards in all subject areas. Taking a class outside or bringing nature 

indoors provides an excellent backdrop or context for interdisciplinary 

learning. 
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➢ Biophobia and nature deficit disorder decline 

By exposing students to nature and allowing them to learn and play 

outside, EE fosters sensitivity, appreciation, and respect for the 

environment.  It combats “nature deficit disorder” … and it’s FUN! 

➢ Healthy lifestyles are encouraged 

EE gets students outside and active, and helps address some of the 

health issues we are seeing in children today, such as obesity, attention 

deficit disorders, and depression.  Good nutrition is often emphasized 

through EE and stress is reduced due to increased time spent in nature. 

➢ Communities are strengthened 

EE promotes a sense of place and connection through community 

involvement. When students decide to learn more or take action to improve 

their environment, they reach out to community experts, donors, volunteers, 

and local facilities to help bring the community together to understand and 

address environmental issues impacting their neighborhood. 

➢ Responsible action is taken to better the environment 

EE helps students understand how their decisions and actions affect 

the environment, builds knowledge and skills necessary to address complex 

environmental issues, as well as ways we can take action to keep our 

environment healthy and sustainable for the future.  Service-learning 

programs offered by PLT and other EE organizations provide students and 

teachers with support through grants and other resources for action 

projects. 

➢ Students and teachers are empowered 

EE promotes active learning, citizenship, and student leadership. It 

empowers youth to share their voice and make a difference at their school 
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and in their communities. EE helps teachers build their own environmental 

knowledge and teaching skills. I hope these “top ten” benefits will give you 

the confidence and commitment to incorporate EE into your curriculum!   

Importance of Environmental Education 

1. Imagination and enthusiasm are heightened 

EE is hands-on, interactive learning that sparks the imagination and 

unlocks creativity. When EE is integrated into the curriculum, 

students are more enthusiastic and engaged in learning, which raises 

student achievement in core academic areas. 

2. Learning transcends the classroom 

Not only does EE offer opportunities for experiential learning outside 

of the classroom, it enables students to make connections and apply 

their learning in the real world. EE helps learners see the 

interconnectedness of social, ecological, economic, cultural, and 

political issues. 

3. Critical and creative thinking skills are enhanced 

EE encourages students to research, investigate how and why things 

happen, and make their own decisions about complex environmental 

issues.  By developing and enhancing critical and creative thinking 

skills, EE helps foster a new generation of informed consumers, 

workers, as well as policy or decision makers. 

4. Tolerance and understanding are supported  

EE encourages students to investigate varying sides of issues to 

understand the full picture. It promotes tolerance of different points of 

view and different cultures. 
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5. State and national learning standards are met for multiple 

subjects 

By incorporating EE practices into the curriculum, teachers can 

integrate science, math, language arts, history, and more into one rich 

lesson or activity, and still satisfy numerous state and national 

academic standards in all subject areas. Taking a class outside or 

bringing nature indoors provides an excellent backdrop or context for 

interdisciplinary learning. 

6. Biophobia and nature deficit disorder decline 

By exposing students to nature and allowing them to learn and play 

outside, EE fosters sensitivity, appreciation, and respect for the 

environment.  It combats “nature deficit disorder” … and it’s FUN! 

7. Healthy lifestyles are encouraged 

EE gets students outside and active, and helps address some of the 

health issues we are seeing in children today, such as obesity, 

attention deficit disorders, and depression.  Good nutrition is often 

emphasized through EE and stress is reduced due to increased time 

spent in nature. 

8. Communities are strengthened 

EE promotes a sense of place and connection through community 

involvement. When students decide to learn more or take action to 

improve their environment, they reach out to community experts, 

donors, volunteers, and local facilities to help bring the community 

together to understand and address environmental issues impacting 

their neighborhood. 

9. Responsible action is taken to better the environment 

EE helps students understand how their decisions and actions affect 

the environment, builds knowledge and skills necessary to address 
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complex environmental issues, as well as ways we can take action to 

keep our environment healthy and sustainable for the future.  Service-

learning programs offered by PLT and other EE organizations provide 

students and teachers with support through grants and other 

resources for action projects. 

10. Students and teachers are empowered 

EE promotes active learning, citizenship, and student leadership. It 

empowers youth to share their voice and make a difference at their school 

and in their communities. EE helps teachers build their own environmental 

knowledge and teaching skills. I hope these “top ten” benefits will give you 

the confidence and commitment to incorporate EE into your curriculum! 

Objectives of Environmental Education 

The following are the objectives of environmental education: 

1. Awareness: 

To help the social groups and individuals to acquire knowledge of 

pollution and environmental degradation. 

2. Knowledge: 

To help social groups and individuals to acquire knowledge of the 

environment beyond the immediate environment including distant 

environment. 

3. Attitudes: 

To help social groups and individuals to acquire a set of values for 

environmental protection. 
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4. Skills and Capacity Building: 

To help social groups and individuals to develop skills required for 

making discriminations in form, shape, sound, touch, habits and habitats. 

Further, to develop ability to draw unbiased inferences and conclusions. 

5. Participation: 

To provide social groups and individuals with an opportunity to be 

actively involved at all levels in environmental decision making. 

Environmental Education at Various levels 

Primary stage :- 

EE is imparted as EVS, which forms a common component of syllabus, 

prescribed by the States and CBSE. In Karnataka textbooks and workbooks 

from classes I to IV, environmental studies are in use. The textbooks for 

environmental studies which are prepared by N.C.E.R.T has taken cross 

curricular approach to teaching environmental concepts through language, 

mathematics about the environment. In classes I and II there is no separate 

EVS book. For classes III and IV, EVS textbooks are available. EE has been 

further reinforced under the art of healthy and productive living (AHPL) for 

which a single teacher's handbook has been developed for classes I to V. 

The contents and concepts covered in these books are as follows: 

➢ Familiarisation with one's own body; 

➢ Awareness about immediate surroundings; 

➢ Need for food, water, air, shelter, clothing and recreation; 

➢ Importance of trees and plants; 

➢ Familiarisation with local birds, animals and other objects; 

➢ Interdependence of living and non-living things; 

➢ Importance of cleanliness and sanitation; 

➢ Importance of celebration of festivals and national days; 
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➢ Awareness of sunlight, rain and wind; 

➢ Caring for pet animals; 

➢ Awareness about air, water, soil and noise pollution; 

➢ Need for the protection of environment; 

➢ Knowledge about the source of energy; 

➢ Importance of the conservation of water resources and forests and 

➢ Indigenous and traditional knowledge about the protection of 

environment. 

The textbooks lay emphasis on raising awareness levels and sensitising 

children about environmental concerns. Emphasis has also been laid on the 

need to organise learning in local specific contexts, which will provide more 

meaningful experiences to children. Aspects of indigenous knowledge have 

also been introduced. There are references and suggestions for conducting 

activities in and outside the classroom. The NCERT textbooks for 

environmental studies generally take a comprehensive view of the natural, 

physical, social and cultural environment. 

It is evident that the textbooks represent relevant ideas commensurate 

with the age and developmental level of children so as to provide them the 

necessary understanding about their immediate environment. However, 

there is a scope for inclusion of more activities to enable children to 

translate awareness into effective behavioral action. 

Upper Primary stage:- 

The contents of textbooks present an extension and elaboration of the 

concepts introduced at the primary stage. The textbooks in Rajasthan and 

Madhya Pradesh (Classes VI-VIII) and in Karnataka (Classes V-VII) contain 

environmental concepts by and large in the textbooks of science and social 

science. The textbooks of Karnataka for class V in the subjects of science, 

social science and language have environmental ideas infused with these 

subjects. The State of Orissa , deals with the environmental concepts and 

concerns in its textbooks for science and geography. These are also included 
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in a single textbook of history and civics. The NCERT textbooks of ‘Science' 

and ‘Social Science' have incorporated such concepts in the textbooks . 

The major concepts dealt with in these textbooks are: 

➢ Adaptation of living beings in environment; 

➢ Natural resources; 

➢ Water cycle; 

➢ Food chain; 

➢ Importance of plants and trees in keeping the environment clean; 

➢ Classification of plants; 

➢ Role of plants and animals in environmental balance and soil 

conservation; 

➢ Ecosystems; 

➢ Necessity of clean air for healthy living; 

➢ Animals and their characteristics; 

➢ Effects of environmental pollution and the consequences of air 

pollution-(i) Greenhouse effect, (ii) Ozone layer depletion and, (iii) 

increase in carbon dioxide; 

➢ Role of microorganisms in the environment; 

➢ Dependence of the community on the environment; 

➢ Basic knowledge about the Earth and its atmosphere; 

➢ Physical features of the country; 

➢ Population and environment; 

➢ Care and protection of livestock; 

➢ Necessity of wildlife protection; 

➢ Impact of deforestation; 

➢ Impact of industrialisation on environment; and 

➢ Role of civic society in protection of the environment, personal and 

public property including monuments. 

While most of the areas of EE have generally been covered, there is a 

need for the inclusion of more individual and group activities and project 
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work in order to promote both the effective and cognitive domains of 

learning. Co-scholastic activities including organisation of plays, cultural 

programs, debates, mock parliament, discussions and community activities 

may help further in achieving the objective. 

Secondary stage : 

The concepts of EE have been provided in the textbooks of science and 

social sciences in the states of Rajasthan and Madhya Pradesh. In Orissa, 

there are textbooks, namely science part-I (physical science), Science part-II 

(biological sciences) and geography. The environmental concepts both are at 

concrete and abstract levels. The concepts covered are: 

➢ Biosphere; 

➢ Greenhouse effect; 

➢ Ozone layer depletion; 

➢ Use of fertilisers and pesticides; 

➢ Wildlife protection; 

➢ Soil chemistry; 

➢ Management of domestic and industrial waste; 

➢ Pollution of noise, air, water ad soil and control measures; 

➢ Ecosystem; 

➢ Management of non-degradable substances; 

➢ Edible and ornamental plants; 

➢ Sewage disposal and cleaning of rivers; 

➢ Nuclear energy; 

➢ Radiation hazards; 

➢ Gas leak; 

➢ Wind power; 

➢ Bio-energy; and 

➢ Environmental laws and acts. 

➢ Environmental concepts also extend to subject areas like languages 

and social sciences, which reinforce learning and internalization of all 

such concepts. 

Higher Secondary stage :- 
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Ths is the stage of diversification. Students opt for either the academic 

stream or the vocational stream. The treatment of concepts becomes deeper 

and more discipline oriented since the content caters to the demands of the 

concerned subject, as an independent discipline a comprehensive view 

about EE is not available in the textbooks. Majority of the concepts are 

found in the textbooks of biology, chemistry and geography, which are 

optional subjects. Students opting for any one of these subjects would 

accordingly benefit in different aspects of EE. 

The coverage of EE concepts in the textbooks of various subjects includes: 

➢ Environment and sustainable development; 

➢ Atmospheric pollution- global warming, 

➢ Greenhouse effect, 

➢ Acid rain, 

➢ Ozone layer depletion; 

➢ Water pollution- international standards of drinking water, 

➢ Importance of dissolved oxygen in water, 

➢ Bio-chemical oxygen demand, 

➢ Chemical oxygen demand, 

➢ Land pollution, 

➢ Pesticides, 

➢ Ecology. 

Some of the activities pertaining to EE from Primary, Upper Primary, and 

Secondary & Higher Secondary classes on a sample basis a few have been 

give here. 

@@@@@ 
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UNIT – II : Ecosystem and Biodiversity 

ECOSYSTEM 

Meaning 

An ecosystem includes all of the living things (plants, animals, and 

organisms) in a given area, integrating with each other, and with their non-

living environments (weather, earth Sun, soil, climate, atmosphere).  

Ecosystems are the foundations of the Biosphere and they determine the 

health of the entire earth system. 

Structure and Function of an Ecosystem: 

Structure of Ecosystem 

Each ecosystem has two main components: 

(1) Abiotic 

(2) Biotic 

(1) Abiotic Components: 

The non living factors or the physical environment prevailing in an 

ecosystem form the abiotic components. They have a strong influence on the 

structure, distribution, behaviour and inter-relationship of organisms. 

Abiotic components are mainly of two types: 

(a) Climatic Factors: 

Which include rain, temperature, light, wind, humidity etc. 

(b) Edaphic Factors: 

Which include soil, pH, topography minerals etc.? 

The functions of important factors in abiotic components are given 

below: 

Soils are much more complex than simple sediments. They contain a 

mixture of weathered rock fragments, highly altered soil mineral particles, 

organic matter, and living organisms. Soils provide nutrients, water, a home, 

and a structural growing medium for organisms. The vegetation found 
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growing on top of a soil is closely linked to this component of an ecosystem 

through nutrient cycling. 

The atmosphere provides organisms found within ecosystems with 

carbon dioxide for photosynthesis and oxygen for respiration. The processes 

of evaporation, transpiration and precipitation cycle water between the 

atmosphere and the Earth’s surface. 

Solar radiation is used in ecosystems to heat the atmosphere and to 

evaporate and transpire water into the atmosphere. Sunlight is also 

necessary for photosynthesis. Photosynthesis provides the energy for plant 

growth and metabolism, and the organic food for other forms of life. 

Most living tissue is composed of a very high percentage of water, up 

to and even exceeding 90%. The protoplasm of a very few cells can survive if 

their water content drops below 10%, and most are killed if it is less than 

30-50%. 

Water is the medium by which mineral nutrients enter and are trans-

located in plants. It is also necessary for the maintenance of leaf turgidity 

and is required for photosynthetic chemical reactions. Plants and animals 

receive their water from the Earth’s surface and soil. The original source of 

this water is precipitation from the atmosphere. 

(2) Biotic Components: 

The living organisms including plants, animals and micro-organisms 

(Bacteria and Fungi) that are present in an ecosystem form the biotic 

components. 

On the basis of their role in the ecosystem the biotic components can 

be classified into three main groups: 

(A) Producers 

(B) Consumers 

(C) Decomposers or Reducers. 

(A) Producers: 

The green plants have chlorophyll with the help of which they trap 

solar energy and change it into chemical energy of carbohydrates using 

simple inorganic compounds namely water and carbon dioxide. This process 
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is known as photosynthesis. As the green plants manufacture their own food 

they are known as Autotrophs (i.e. auto = self, trophos = feeder) 

The chemical energy stored by the producers is utilised partly by the 

producers for their own growth and survival and the remaining is stored in 

the plant parts for their future use. 

(B) Consumers: 

The animals lack chlorophyll and are unable to synthesise their own 

food. Therefore, they depend on the producers for their food. They are 

known as heterotrophs (i.e. heteros = other, trophos = feeder) 

The consumers are of four types, namely: 

(a) Primary Consumers  

These are the animals which feed on plants or the producers. They are 

called herbivores. Examples are rabbit, deer, goat, cattle etc. 

(b) Secondary Consumers  

The animals which feed on the herbivores are called the primary 

carnivores. Examples are cats, foxes, snakes etc. 

(c) Tertiary Consumers  

These are the large carnivores which feed on the secondary 

consumers. Example are Wolves. 

(d) Quaternary Consumers 

These are the largest carnivores which feed on the tertiary consumers 

and are not eaten up by any other animal. Examples are lions and tigers. 

(C) Decomposers or Reducers: 

Bacteria and fungi belong to this category. They breakdown the dead 

organic materials of producers (plants) and consumers (animals) for their 

food and release to the environment the simple inorganic and organic 

substances produced as by-products of their metabolisms. 

These simple substances are reused by the producers resulting in a 

cyclic exchange of materials between the biotic community and the abiotic 
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environment of the ecosystem. The decomposers are known as Saprotrophs 

(i.e., sapros = rotten, trophos = feeder) 

 

Functions of Ecosystem 

  An ecosystem is a functional and life sustaining environmental 

system. The environmental system consists of biotic and abiotic 

components. Biotic components include living organisms and abiotic 

components includes in organic matter and energy. 

 In an ecosystem there are three functional components. 

1.   Inorganic constituents 

2.   Organism 

3.   Energy input 

  These three components interact with each other to form an 

environmental system. The primary producers convert inorganic 

constituents into organic components by photosynthesis using the energy 

from the solar radiations. The herbivores make use of the energy from the 

producers and they themselves serve as a food for the carnivores. Animals of 

different types accumulate organic matter in their body which is taken as 

food. They are known as secondary producers. The dead organic matters of 

plants and animals are decomposed by bacteria and fungi which break the 

complex molecules and liberate inorganic components. These are known as 

decomposers. During this process some amount of energy is released in the 

http://cdn.yourarticlelibrary.com/wp-content/uploads/2014/02/image178.png
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form of heat. The ecosystem of different habitats are interrelated with one 

another. 

Types of Ecosystem 

There are essentially two kinds of ecosystems; Aquatic and 

Terrestrial.Any other sub ecosystem falls under one of these two head

ings. 

 Terrestrial ecosystems 

   Terrestrial ecosystems can be found anywhere apart from 

heavily saturated places. They are broadly classed into: 

 The Forest Ecosystems 

   They are the ecosystems in which an abundance of flora, or plants, 

is seen so they have a big number of organisms which live in 

relatively small space. Therefore, in forest ecosystems the density of 

living organisms is quite high. A small change in this ecosystem could 

affect the whole balance, effectively bringing down the whole 

ecosystem. You could see a fantastic diversity in the fauna of the 

ecosystems, too.  

o They are further divided into: 

 Tropical evergreen forest: These are tropical forests that receive a 

mean rainfall of 80 for every 400 inches annually. The forests are 

characterised by dense vegetation which comprises tall trees at 

different heights. Each level is shelter to different types of animals. 

 Tropical deciduous forest: There, shrubs and dense bushes rule 

along with a broad selection of trees. The type of forest is found in 

quite a few parts of the world while a large variety of fauna and flora 

are found there. 

 Temperate evergreen forest: Those have quite a few number of trees 

as mosses and ferns make up for them. Trees have developed spiked 

leaves in order to minimize transpiration. 

 Temperate deciduous forest: The forest is located in the moist 

temperate places that have sufficient rainfall. Summers and winters 

are clearly defined and the trees shed the leaves during the winter 

months. 

 Taiga: Situated just before the arctic regions, the taiga is defined by 

evergreen conifers. As the temperature is below zero for almost half a 

year, the remainder of the months, it buzzes with migratory birds and 

insects. 

 The Desert Ecosystem 

    Desert ecosystems are located in regions that receive an annual 

rainfall less than 25. They occupy about 17 percent of all the land on 

our planet. Due to the extremely high temperature, low water 
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availability and intense sunlight, fauna and flora are scarce and 

poorly developed. The vegetation is mainly shrubs, bushes, few 

grasses and rare trees. The stems and leaves of the plants are 

modified in order to conserve water as much as possible. The best 

known desert ones are the succulents such as the spiny leaved cacti. 

The animal organisms include insects, birds, camels, reptiles all of 

which are adapted to the desert (xeric) conditions.  

 The Grassland Ecosystem 

   Grasslands are located in both the tropical and temperate regions of 

the world though the ecosystems vary slightly. The area mainly 

comprises grasses with a little number of trees and shrubs. The main 

vegetation includes grasses, plants and legumes that belong to the 

composite family. A lot of grazing animals, insectivores and herbivores 

inhabit the grasslands. The two main kinds of grasslands ecosystems 

are: 

 Savanna: The tropical grasslands are dry seasonally and have few 

individual trees. They support a large number of predators and 

grazers. 

 Prairies: It is temperate grassland, completely devoid of large shrubs 

and trees. Prairies could be categorized as mixed grass, tall grass and 

short grass prairies.  

 The Mountain Ecosystem 

   Mountain land provides a scattered and diverse array of habitats 

where a large number of animals and plants can be found. At the 

higher altitudes, the harsh environmental conditions normally prevail, 

and only the treeless alpine vegetation can survive. The animals that 

live there have thick fur coats for prevention from cold and 

hibernation in the winter months. Lower 

slopes are commonly covered with coniferous forests. 

 Aquatic Ecosystems 

   The aquatic ecosystem is the ecosystem found in a body of water. It 

encompasses aquatic flora, fauna and water properties, as well. There 

are two main types of aquatic ecosystem - Marine and Freshwater. 

 The Marine Ecosystem 

   Marine ecosystems are the biggest ecosystems, which cover around 

71% of Earth's surface and contain 97% of out planet's water. Water 

in Marine ecosystems features in high amounts minerals and salts 

dissolved in them.  

The different divisions of the marine ecosystem are: 

 Oceanic: A relatively shallow part of oceans which lies on the 

continental shelf.  
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 Profundal: deep or Bottom water.  

 Benthic Bottom substrates. 

 Inter-tidal: The place between low and high tides.  

 Estuaries  

 Coral reefs  

 Salt marshes  

Hydrothermal vents where chemosynthetic bacteria make up the food 

base.  

Many kinds of organisms live in marine ecosystems: the brown algae, 

corals, cephalopods, echinoderms, dinoflagellates and sharks.  

 

The Freshwater Ecosystem 

         Contrary to the Marine ecosystems, the freshwater ecosystem covers 

only 0.8% of Earth's surface and contains 0.009% of the total water.  

Three basic kinds of freshwater ecosystems exist: 

 Lentic: Slow-moving or till water like pools, lakes or ponds. 

 Lotic: Fast-moving water such as streams and rivers. 

 Wetlands: Places in which the soil is inundated or saturated for some 

lenghty period of time.  

The ecosystems are habitats to reptiles, amphibians and around 41% of the 

world’s fish species. The faster moving turbulent waters typically contain a 

greater concentrations of dissolved oxygen, supporting greater biodiversity 

than slow moving waters in pools. 

Energy and its flow in Ecosystem 

Energy has been defined as the capacity to do work. Energy exists in 

two forms potential and kinetic. 

Potential energy is the energy at rest {i.e., stored energy) capable of 

performing work. Kinetic energy is the energy of motion (free energy). 

It results in work performance at the expense of potential energy. 

Conversion of potential energy into kinetic energy involves the imparting of 

motion. 

The source of energy required by all living organisms is the chemical 

energy of their food. The chemical energy is obtained by the conversion of 

the radiant energy of sun. 



                                                                 ENVIRONMENTAL EDUCATION 

Mr.K.ILAYAPERUMAL.,M.Sc.,M.Phil.,M.Ed.,M.Phil.,(Ph.D).,NET , Nehru College of Education       21 
 

The radiant energy is in the form of electromagnetic waves which are 

released from the sun during the transmutation of hydrogen to helium. The 

chemical energy stored in the food of living organisms is converted into 

potential energy by the arrangement of the constituent atoms of food in a 

particular manner. In any ecosystem there should be unidirectional flow of 

energy. 

This energy flow is based on two important Laws of Thermodynamics 

which are as follows: 

(1) The first law of Thermodynamics: 

It states that the amount of energy in the universe is constant. It may 

change from one form to another, but it can neither be created nor 

destroyed. Light energy can be neither created nor destroyed as it passes 

through the atmosphere. It may, however, be transformed into another type 

of energy, such as chemical energy or heat energy. These forms of energy 

cannot be transformed into electromagnetic radiation. 

(2) The second law of Thermodynamics: 

It states that non-random energy (mechanical, chemical, radiant 

energy) cannot be changed without some degradation into heat energy. The 

change of energy from one form to another takes place in such a way that a 

part of energy assumes waste form (heat energy). In this way, after 

transformation the capacity of energy to perform work is decreased. Thus, 

energy flows from higher to lower level. 

Main source of energy is sun. Approximately 57% of sun energy is 

absorbed in the atmosphere and scattered in the space. Some 35% is spent 

to heat water and land areas and to evaporate water. Of the approximately 

8% of light energy striking plant surface, 10% to 15% is reflected, 5% is 

transmitted and 80 to 85% is absorbed; and an average of only 2% (0.5 to 

3.5%) of the total light energy striking on a leaf is used in photosynthesis 

and rest is transformed into heat energy. 

Energy flow in Ecosystems: 

Living organisms can use energy in two forms radiant and fixed 

energy. Radiant energy is in the form of electromagnetic waves, such as 

light. Fixed energy is potential chemical energy bound in various organic 

substances which can be broken down in order to release their energy 

content. 
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Organisms that can fix radiant energy utilizing inorganic substances 

to produce organic molecules are called autotrophs. Organisms that cannot 

obtain energy from abiotic source but depend on energy-rich organic 

molecules synthesized by autotrophs are called heterotrophs. Those which 

obtain energy from living organisms are called consumers and those which 

obtain energy from dead organisms are called decomposers (Fig. 3.7). 

Trophic level: 

The producers and consumers in ecosystem can be arranged into 

several feeding groups, each known as trophic level (feeding level). In any 

ecosystem, producers represent the first trophic level, herbivores present the 

second trophic level, primary carnivores represent the third trophic level and 

top carnivores represent the last level. 

Biogeochemical Cycle 

A biogeochemical cycle is one of several natural cycles, in 

which conserved matter moves through the biotic and abiotic parts of an 

ecosystem. 

 

 

Example for Biogeochemical cycle 

 The Water Cycle 

Precipitation is a vital component of how water moves through Earth’s 

water cycle, connecting the ocean, land, and atmosphere. Knowing where it 

rains, how much it rains and the character of the falling rain, snow 

https://pmm.nasa.gov/education/glossary#atmosphere
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or hail allows scientists to better understand precipitation’s impact on 

streams, rivers, surface runoff and groundwater. Frequent and detailed 

measurements help scientists make models of and determine changes in 

Earth’s water cycle. 

 

 
 

The water cycle describes how water evaporates from the surface of 

the earth, rises into the atmosphere, cools and condenses into rain or snow 

in clouds, and falls again to the surface as precipitation. The water falling on 

land collects in rivers and lakes, soil, and porous layers of rock, and much 

of it flows back into the oceans, where it will once more evaporate. The 

cycling of water in and out of the atmosphere is a significant aspect of 

the weather patterns on Earth. 

 The Carbon Cycle 

As a main component of biological compounds, carbon can be found in all 

living things, as well as many non-living things such as minerals, the 

atmosphere, the oceans and the interior of the earth. 

Although carbon is an essential component for life, it is only due to a 

specific balance of atmospheric components and conditions that life, as we 

know it, is able to exist. Therefore, it is important that a balance between 

the amount of carbon stored in sinks and the amount that is emitted from 

various sources is maintained. 

https://pmm.nasa.gov/education/glossary#hail
https://pmm.nasa.gov/education/glossary#runoff
https://pmm.nasa.gov/education/glossary#groundwater
https://pmm.nasa.gov/education/glossary#porous
https://pmm.nasa.gov/education/glossary#weather
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Although all biogeochemical cycles of carbon are linked, it is simpler to 

vizualise them using two systems. 

 

The Nitrogen Cycle 

 All life requires nitrogen-compounds, e.g., proteins and nucleic acids. 

 Air, which is 79% nitrogen gas (N2), is the major reservoir of nitrogen. 

 But most organisms cannot use nitrogen in this form. 

 Plants must secure their nitrogen in "fixed" form, i.e., incorporated in 

compounds such as: 

 nitrate ions (NO3
−) 

 ammonium ions (NH4
+) 

 urea (NH2)2CO 

 Animals secure their nitrogen (and all other) compounds from plants 

(or animals that have fed on plants). 

Four processes participate in the cycling of nitrogen through the biosphere: 

 nitrogen fixation 

 decay 

 nitrification 

 denitrification 

Microorganisms play major roles in all four of these. 

 

 

http://www.biology-pages.info/N/NitrogenCycle.html#Nitrogen_Fixation
http://www.biology-pages.info/N/NitrogenCycle.html#Decay
http://www.biology-pages.info/N/NitrogenCycle.html#Nitrification
http://www.biology-pages.info/N/NitrogenCycle.html#Denitrification
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NITROGEN CYCLE (figure) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nitrogen Fixation 

The nitrogen molecule (N2) is quite inert. To break it apart so that its atoms 

can combine with other atoms requires the input of substantial amounts of 

energy. 

Three processes are responsible for most of the nitrogen fixation in the 

biosphere: 

 atmospheric fixation by lightning 

 industrial fixation 

 biological fixation by certain microbes — alone or in 

a symbiotic relationship with some plants and animals 

Atmospheric Fixation 

The enormous energy of lightning breaks nitrogen molecules and enables 

their atoms to combine with oxygen in the air forming nitrogen oxides. These 

dissolve in rain, forming nitrates, that are carried to the earth. 

Atmospheric nitrogen fixation probably contributes some 5– 8% of the total 

nitrogen fixed. 

 

 

http://www.biology-pages.info/S/Symbiosis.html
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Industrial Fixation 

Under great pressure, at a temperature of 600°C, and with the use of a 

catalyst, atmospheric nitrogen and hydrogen (usually derived from natural 

gas or petroleum) can be combined to form ammonia (NH3). Ammonia can be 

used directly as fertilizer, but most of its is further processed to urea and 

ammonium nitrate (NH4NO3). 

Biological Fixation 

The ability to fix nitrogen is found only in certain bacteria and archaea. 

 Some live in a symbiotic relationship with plants of the legume family 

(e.g., soybeans, alfalfa). 

  Some establish symbiotic relationships with plants other than 

legumes (e.g., alders). 

 Some establish symbiotic relationships with animals, 

e.g., termites and "shipworms" (wood-eating bivalves). 

 Some nitrogen-fixing bacteria live free in the soil. 

 Nitrogen-fixing cyanobacteria are essential to maintaining the fertility 

of semi-aquatic environments like rice paddies. 

Biological nitrogen fixation requires a complex set of enzymes and a huge 

expenditure of ATP. 

Although the first stable product of the process is ammonia, this is quickly 

incorporated into protein and other organic nitrogen compounds. 

Decay 

The proteins made by plants enter and pass through food webs just as 

carbohydrates do. At each trophic level, their metabolism produces organic 

nitrogen compounds that return to the environment, chiefly in excretions. 

The final beneficiaries of these materials are microorganisms of decay. They 

break down the molecules in excretions and dead organisms into ammonia. 

Nitrification 

Ammonia can be taken up directly by plants — usually through their roots. 

However, most of the ammonia produced by decay is converted 

into nitrates. Until recently this was thought always to be accomplished in 

two steps: 

 Bacteria of the genus Nitrosomonas oxidize NH3 to nitrites (NO2
−). 

http://www.biology-pages.info/U/UreaCycle.gif
http://www.biology-pages.info/E/Eubacteria.html
http://www.biology-pages.info/A/Archaea.html
http://www.biology-pages.info/I/Insects.html
http://www.biology-pages.info/I/Invertebrates.html#Mollusks
http://www.biology-pages.info/E/Eubacteria.html#Cyanobacteria
http://www.biology-pages.info/A/ATP.html
http://www.biology-pages.info/F/FoodChains.html#Food_Chains
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 Bacteria of the genus Nitrobacter oxidize the nitrites 

to nitrates (NO3
−). 

These two groups of autotrophic bacteria are called nitrifying bacteria. 

Through their activities (which supply them with all their energy needs), 

nitrogen is made available to the roots of plants. 

However, in 2015, two groups reported finding that bacteria in the 

genus Nitrospira were able to carry out both steps: ammonia to nitrite and 

nitrite to nitrate. This ability is called "comammox" (for complete ammonia 

oxidation). 

In addition, both soil and the ocean contain archaeal microbes, assigned to 

the Crenarchaeota, that convert ammonia to nitrites. They are more 

abundant than the nitrifying bacteria and may turn out to play an 

important role in the nitrogen cycle. 

Many legumes, in addition to fixing atmospheric nitrogen, also perform 

nitrification — converting some of their organic nitrogen to nitrites and 

nitrates. These reach the soil when they shed their leaves. 

Denitrification 

The three processes above remove nitrogen from the atmosphere and pass it 

through ecosystems. 

Denitrification reduces nitrates and nitrites to nitrogen gas, thus 

replenishing the atmosphere. In the process several intermediates are 

formed: 

 nitric oxide (NO) 

 nitrous oxide (N2O)(a greenhouse gas 300 times as potent as CO2) 

 nitrous acid (HONO) 

Once again, bacteria are the agents. They live deep in soil and in aquatic 

sediments where conditions are anaerobic. They use nitrates as an 

alternative to oxygen for the final electron acceptor in their respiration. 

Anammox (anaerobic ammonia oxidation) 

Under anaerobic conditions in marine and freshwater sediments, other 

species of bacteria are able to oxidize ammonia (with NO2
−) forming nitrogen 

gas. 

http://www.biology-pages.info/E/Eubacteria.html#Nitrifying_bacteria
http://www.biology-pages.info/A/Archaea.html#Crenarchaeota
http://www.biology-pages.info/O/Ozone.html#N2O
http://www.biology-pages.info/A/A.html#anaerobic
http://www.biology-pages.info/C/CellularRespiration.html#respiratory_chain
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NH4
+ + NO2

− → N2 + 2H2O 

The anammox reaction may account for as much as 50% of the 

denitrification occurring in the oceans. 

All of these processes participate in closing the nitrogen cycle. 

Biodiversity 

Meaning 

The term biodiversity was coined as a contraction of biological 

diversity by E.O. Wilson in 1985. Biodiversity may be defined as the variety 

and variability of living organisms and the ecological complexes in which 

they exist. In other words, biodiversity is the occurrence of different types of 

ecosystems, different species of organisms with the whole range of their 

variants and genes adapted to different climates, environments along with 

their interactions and processes. 

Biodiversity includes the genetic variability (for which different 

varieties of spices have appeared in the course of evolution) and diversity of 

life forms such as plants, animal microbes, etc. living in a wide range of 

ecosystems. 

1. Types of Biodiversity: 

There are three interrelated hierarchical levels of biodiversity namely, 

genetic diversity, species diversity and community or ecosystem diversity. 

1. Genetic diversity:  

It describes the variation in the number and types of genes as well as 

chromosomes present in different species. The magnitude of variation in 

genes of a species increases with increase in size and environmental 

parameters of the habitat. 

The genetic variation arises by gene and chromosome mutation in 

individuals and in sexually reproducing organisms and it is spread in the 

population by recombination of genetic materials during cell division after 

sexual reproduction. 

Genetic diversity has the following importance:  

(i) It helps in speciation or evolution of new species; 
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(ii) It is useful in adaptation to changes in environmental conditions; 

(iii) It is important for agricultural productivity and development. 

2. Species diversity:  

It describes the variety in the number and richness of the spices with 

in a region. The species richness may be defined as the number of species 

per unit area. The richness of a species tells about the extent of biodiversity 

of a site and provides a means for comparing different sites. 

The species richness depends largely on climatic conditions. The 

number of individuals of different species with in a region represents species 

evenness or species equitability. The product species richness and species 

evenness give species diversity of a region. When a species is confined 

entirely to a particular area, it is termed as endemic species. 

3. Ecosystem diversity:  

It describes the assemblage and Interaction of spices living together 

and the physical environment a given area. It relates varieties of habitats, 

biotic communities ecological processes in biosphere. It also tells about the 

diversity within the ecosystem. It is referred as Land escape diversity 

because it includes placement and size of various ecosystems. 

For example, the landscapes like grass lands, deserts, mountains etc. 

show ecosystem diversity. The ecosystem diversity is due to diversity of 

niches, trophic levels and ecological processes like nutrient cycling, food 

webs, energy flow, role of dominant species and various related biotic 

interactions. Such type of diversity can generate more productive and stable 

ecosystems or communities capable of tolerating various types of stresses 

e.g. drought, flood etc. 

According to Whittaker (1965), the community diversities are of three 

types:  

(i) α-Diversity: 

It tells the species diversity in a given community. 

It depends upon species richness and evenness. 
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(ii) β-Diversity:  

It describes a range of communities due to replacement of species 

which arises due to the presence of different microhabitats, niches and 

environmental conditions. 

(iii) γ -Diversity:  

It describes diversity of habitat over a total land escape or 

geographical area. 

3. Importance of Biodiversity:  

The living organisms on earth are of great diversity, living in diverse 

habitats and possessing diverse qualities and are vital to human existence 

providing food, shelter, clothing’s, medicines etc. 

The biodiversity has the following importance’s:  

1. Productive values:  

Biodiversity produces a number of products harvested from nature 

and sold in commercial markets. Indirectly it provides economic benefits to 

people which include water quality soil protection, equalisation of climate, 

environmental monitoring, scientific research, recreation etc. 

2. Consumptive value:  

The consumptive value can be assigned to goods such as fuel woods, 

leaves, forest products etc. which may be consumed locally and do not 

figure in national and international market. 

3. Social value:  

The loss of biodiversity directly influences the social life of the country 

possibly through influencing ecosystem functions (energy flow and 

biogeochemical cycle). This be easily understood by observing detrimental 

effects of global warming and acid rain which cause an unfavorable 

alteration in logical processes. 

4. Aesthetic value:  

Aesthetic values such as refreshing fragrance of the flowers, taste of 

berries, softness of mossed, melodious songs of birds, etc. compel the 

human beings to preserve them. The earth’s natural beauty with its colour 
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and hues, thick forest, and graceful beasts has inspired the human beings 

from their date of birth to take necessary steps for its maintenance. 

Similarly botanical and zoological gardens are the means of biodiversity 

conservation and are of aesthetic values. 

5. Legal values:  

Since earth is homeland of all living organisms, all have equal right to 

coexist on the surface of earth with all benefits. Unless some legal value is 

attached to biodiversity, it will not be possible to protect the rapid extinction 

of species. 

6. Ethical value:  

Biodiversity must be seen in the light of holding ethical value. Since man is 

the most intelligent amongst the living organisms, it should be prime 

responsibility and moral obligation of man to preserve and conserve other 

organisms which will directly or indirectly favour the existence of the man. 

7. Ecological value:  

Biodiversity holds great ecological value because it is indispensable to 

maintain the ecological balance. Any disturbance in the delicately fabricated 

ecological balance maintained by different organisms, will lead to severe 

problems, which may threaten the survival of human beings. 

8. Economic value:  

Biodiversity has great economic value because economic development 

depends upon efficient and economic management of biotic resources. 

In the day to day life, human beings are maintaining their lifestyle at 

the sacrifice of surrounding species which come from diversity of plants and 

animals struggling for their existence. 

So, it is highly essential for the human beings to take care of their 

surrounding species and make optimum use of their service, for better 

economic development. Thus, it is rightly told, survival of the man depends 

upon the survival of the biosphere. 

Conservation of Biodiversity:  

Biodiversity is being depleted by the loss of habitat, fragmentation of 

habitat, over exploitation of resources, human sponsored ecosystems, 
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climatic changes, pollution invasive exotic spices, diseases, shifting 

cultivation, poaching of wild life etc. 

Since the human beings are enjoying all the benefits from biodiversity, 

they should take proper care for the preservation of biodiversity in all its 

form and good health for the future generation i.e., the human being should 

prevent the degradation and destruction of the habitats thereby maintaining 

the biodiversity at its optimum level. 

Conservation of biodiversity is protection, upliftment and scientific 

management of biodiversity so as to maintain it at its threshold level and 

derive sustainable benefits for the present and future generation. In other 

words, conservation of bio-diversity is the proper management of the 

biosphere by human beings in such a way that it gives maximum benefits 

for the present generation and also develops its potential so as to meet the 

needs of the future generations. 

Mainly the conservation of biodiversity has three basic objectives:  

(a) To maintain essential ecological processes and life supporting systems. 

(b) To preserve the diversity of species. 

(c) To make sustainable utilisation of species and ecosystems. 

Conservation Methods: 

There are two types of conservation methods namely in-situ and ex-

situ conservations. Let us discuss the different conservation methods along 

with their importance. 

(a) In situ conservation:  

The conservation of species in their natural habitat or natural 

ecosystem is known as in situ conservation. In the process, the natural 

surrounding or ecosystem is protected and maintained so that all the 

constituent species (known or unknown) are conserved and benefited. The 

factors which are detrimental to the existence of species concerned are 

eliminated by suitable mechanism. 

The different advantages of in situ conservation are as follows:  

(a) If is a cheap and convenient way of conserving biological diversity. 



                                                                 ENVIRONMENTAL EDUCATION 

Mr.K.ILAYAPERUMAL.,M.Sc.,M.Phil.,M.Ed.,M.Phil.,(Ph.D).,NET , Nehru College of Education       33 
 

(b) It offers a way to preserve a large number of organisms simultaneously, 

known or unknown to us. 

(c) The existence in natural ecosystem provides opportunity to the living 

organisms to adjust to differed’ environmental conditions and to evolve in to 

a better life form. 

The only disadvantage of in situ conservation is that it requires large 

space of earth which is often difficult because of growing demand for space. 

The protection and management of biodiversity through in situ conservation 

involve certain specific areas known as protected areas which include 

national parks, Sanctuaries and Biosphere reserves. 

 (b) Ex-situ conservation:  

Ex-situ conservation involves maintenance and breeding of 

endangered plants and animals under partially or wholly controlled 

conditions in specific areas like zoo, gardens, nurseries etc. That is, the 

conservation of selected plants and animals in selected areas outside their 

natural habitat is known as ex-situ conservation. 

The stresses on living organisms due to competition for food, water, 

space etc. can be avoided by ex-situ conservation there by providing 

conditions necessary for a secure life and breeding. 

Some important areas under these conservation are:  

(i) Seed gene bank, 

(ii) Field gene bank; 

(iii) Botanical gardens; 

(iv) Zoos. 

Hot Spots:  

Hot spots are the areas with high density of biodiversity or mega 

diversity which are most threatened at present. There are 16 hot spots in 

world, out of which two are located in India namely North-East Himalayas 

and Western Ghats. 
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The hot spots are determined considering four factors:  

(i) Degrees of endemism; 

(ii) Degree of expectation 

(iii) Degrees of threat to habitat due to its degradation and fragmentation 

and 

(iv) Number of Species diversity. 

The global hot spot and endemic species present within them are:  

(1) North East Himalayas (3,500); 

(ii) Western Ghats (1,600); 

(iii) Cape region of South Africa (6,000); 

(iv) Upland Western Amazonia (5,000); 

(v) Madagascar (4,900); 

(vi) Philippines (3,700) 

(vii) Boreo (3, 500); 

(viii) South West Australia (2,830); 

(ix) Western Ecuador (2,500); 

(x) Colombian Choco (2,500); 

(xi) Peninsular Malaysia) (2, 400); 

(xii) Californian Floristic Province (2,140); 

(xiii) Central Chile (1,450); 

(xiv) Eastern Arc. Mts (Tanzania) (535); 

(xv) South West Srilanka (500); 

(xvi) South west Tvorie (200). 

@@@@@ 
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UNIT – III : Natural Resources and Conservation 

Movement 

Natural Resources 

Meaning 

Natural resources are resources that exist without actions of humankind. 

This includes all valued characteristics such as magnetic, gravitational, 

electrical properties and forces etc. On earth it includes: sunlight, atmosphe

re, water, land (includes all minerals) along with all vegetation, crops and 

animal life that naturally subsists upon or within the heretofore identified 

characteristics and substances. 

Classification 

There are various methods of categorizing natural resources, 

these include source of origin, stage of development, and by their 

renewability. 

On the basis of origin, natural resources may be divided into two types: 

1. Biotic — Biotic resources are obtained from the biosphere (living and 

organic material), such as forests and animals, and the materials that 

can be obtained from them. Fossil fuels such 

as coal and petroleum are also included in this category because they 

are formed from decayed organic matter. 

2. Abiotic – Abiotic resources are those that come from non-living, non-

organic material. Examples of abiotic resources include land, 

fresh water, air, rare 

earth metals and heavy metals including ores such as gold, iron, copp

er, silver, etc. 

Considering their stage of development, natural resources may be 

referred to in the following ways: 

1. Potential resources — Potential resources are those that exist in a 

region and may be used in the future. For example, petroleum occurs 

with sedimentary rocks in various regions, but until the time it is 

actually drilled out and put into use, it remains a potential resource. 

2. Actual resources — Actual resources are those that have been 

surveyed, their quantity and quality determined and are being used in 
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present times. The development of an actual resource, such as wood 

processing depends upon the technology available and the cost 

involved. 

3. Reserve resources — The part of an actual resource which can be 

developed profitably in the future is called a reserve resource. 

4. Stock resources — Stock resources are those that have been 

surveyed but cannot be used by organisms due to lack of technology. 

For example: hydrogen. 

Many natural resources can be categorized as either renewable or non-

renewable: 

1. Renewable resources — Renewable resources can be replenished 

naturally. Some of these resources, like sunlight, air, wind, water, 

etc., are continuously available and their quantity is not noticeably 

affected by human consumption. Though many renewable resources 

do not have such a rapid recovery rate, these resources are 

susceptible to depletion by over-use. Resources from a human use 

perspective are classified as renewable so long as the rate of 

replenishment/recovery exceeds that of the rate of consumption. They 

replenish easily compared to Non-renewable resources. 

2. Non-renewable resources – Non-renewable resources either form 

slowly or do not naturally form in the environment. Minerals are the 

most common resource included in this category. By the human 

perspective, resources are non-renewable when their rate of 

consumption exceeds the rate of replenishment/recovery; a good 

example of this are fossil fuels, which are in this category because 

their rate of formation is extremely slow (potentially millions of years), 

meaning they are considered non-renewable. Some resources actually 

naturally deplete in amount without human interference, the most 

notable of these being radio-active elements such as uranium, which 

naturally decay into heavy metals. Of these, the metallic minerals can 

be re-used by recycling them,[5] but coal and petroleum cannot 

be recycled. Once they are completely used they take millions of years 

to replenish. 

Forest Resources 

Meaning 

Forests provide an array of benefits to human societies above and 

beyond their pivotal roles as habitat and environmental regulators in 
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natural ecosystems. These benefits are often described as resources that 

people can draw upon for fuel, lumber, and recreational or commercial 

purposes. 

Types of Forest Resources in India: 

Because of unique geographical locations and climatic diversities, the 

forest types of India are highly variable. A total of fourteen major classes of 

forest are found in diverse region of the Indian territories. 

There are as follows: 

1. Tropical dry deciduous forest 

2. Tropical moist deciduous forest 

3. Tropical evergreen forest 

4. Tropical semi evergreen forest 

5. Tropical rainforest 

6. Subtropical forest 

7. Temperate broad leaved forest 

8. Temperate conifer forest 

9. Subalpine forest 

10. Alpine forest 

11. Desert thorny forest 

12. Coastal sand dune forest 

13. Estuarine evergreen forest 

14. Grasslands 

Uses of Forests : 

Commercial uses: 

Forests provide us a large number of commercial goods which include 

timber, firewood, pulpwood, food items, gum, resins, non-edible oils, rubber, 
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fibers, lac, bamboo canes, fodder, medicine, drugs and many more items, 

the total worth of which is estimated to be more than $ 300 billion per year. 

Many forest lands are used for mining, agriculture, grazing, and 

recreation and for development of dams. 

Ecological uses : 

Production of oxygen: The trees produce oxygen by photosynthesis which 

is vital for life on this earth. 

Reducing global warming: The main greenhouse gas carbon dioxide (CO2) 

is absorbed by the forests as a raw material for photosynthesis. Thus forest 

canopy acts as a sink for CO2thereby reducing the problem of global 

warming caused by greenhouse gas CO2. 

Wild life habitat: Forests are the homes of millions of wild animals and 

plants. About 7 million species are found in the tropical forests alone. 

Regulation of hydrological cycle: Forested watersheds act like giant 

sponges, absorbing the rainfall, slowing down the runoff and slowly 

releasing the water for recharge of springs. About 50-80 %of the moisture in 

the air above tropical forests comes from their transpiration which helps in 

bringing rains. 

Soil Conservation: Forests bind the soil particles tightly in their roots and 

prevent soil erosion. They also act as windbreaks. 

Pollution moderators: Forests can absorb many toxic gases and can help 

in keeping the air pure. They have also been reported to absorb noise and 

thus help in preventing air and noise pollution.  

Wildlife Resources 

Meaning 

Wildlife traditionally refers to undomesticated animal species, but has come 

to include all plants, fungi, and other organisms that grow or live wild in an 

area without being introduced by humans. 

Wild life resources include all animals, which grow and propagate 

naturally without any sort of human interference. They remain in wild form 

without any sort of friendly association with man. Invariably they are in 

forests. 

Wildlife serves as a resource to maintain the ecological balance as well 

as source of entertainment besides acting as source to produce the meat, 

skins and other animal products. 
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The animal species like lion, tiger, cheetah, deer, bear, jackal and 

number of wild birds are included in wild life wealth. 

Although 'wildlife' refers to any form of life living in its wild 

(uninterfered) or natural habitat, 'wildlife' in practice means a group of 

animals living in forests or other natural habitats. It usually signifies the 

animals in wild form without being domesticated. Once upon a time, the 

present day domestic animals like cattle, horse, buffalo, cat, dog were in 

wild form. 

Wild life resources form important natural resource of a nation. 

Preserving the wild life is on prioritized agenda of many nations, including 

India. 

Each species of wild life enjoys specific climate and specific agro 

ecological situation and therefore more acclimatized to such situation. Most 

of wild animals are confined to specific situation. Their breeding and feeding 

habits are adjusted to such situations. 

Wildlife includes several hundreds of types of birds, many types of 

amphibians, reptiles, mammalians and other species.  

Water Ressources 

         Water resources are sources of water that are potentially useful. Uses 

of water include agricultural, industrial, household, recreational and enviro

nmental activities. All living things require water to grow and reproduce. 

97% of the water on the Earth is salt water and only three percent 

is fresh water; slightly over two thirds of this is frozen 

in glaciers and polar ice caps. The remaining unfrozen freshwater is found 

mainly as groundwater, with only a small fraction present above ground or 

in the air. 

  Fresh water is a renewable resource, yet the world's supply 

of groundwater is steadily decreasing, with depletion occurring most 

prominently in Asia, South America and North America, although it is still 

unclear how much natural renewal balances this usage, and 

whether ecosystems are threatened.[3] The framework for allocating water 

resources to water users (where such a framework exists) is known as water 

rights. 
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SOURCES OF WATER 

 Surface water 

Surface water is water in a river, lake or fresh water wetland. Surface 

water is naturally replenished by precipitation and naturally lost through 

discharge to the oceans, evaporation, evapotranspiration and groundwater 

recharge. 

 Under river flow 

Throughout the course of a river, the total volume of water 

transported downstream will often be a combination of the visible free water 

flow together with a substantial contribution flowing through rocks and 

sediments that underlie the river and its floodplain called the hyporheic 

zone. 

 Groundwater 

Groundwater is fresh water located in the subsurface pore space of 

soil and rocks. It is also water that is flowing within aquifersbelow the water 

table. Sometimes it is useful to make a distinction between groundwater 

that is closely associated with surface water and deep groundwater in an 

aquifer (sometimes called "fossil water"). 

 A shipot is a common water source in Central Ukrainian villages 

 Frozen water 

Several schemes have been proposed to make use of icebergs as a 

water source, however to date this has only been done for research 

purposes. Glacier runoff is considered to be surface water. 

The Himalayas, which are often called "The Roof of the World", contain 

some of the most extensive and rough high altitude areas on Earth as well 

as the greatest area of glaciers and permafrost outside of the poles. 

 Desalination 

Desalination is an artificial process by which saline water 

(generally sea water) is converted to fresh water. The most common 

desalination processes are distillation and reverse osmosis. 

Soil Resources 

The coverage of Earth’s surface with soil varies from place to place. Tropical 

forests have thin soils that are poor in nutrients, while grasslands in 
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temperate regions have soils that are rich and well able to support crops. 

There are several different classes of soil depending on how the soil is 

formed and where it is located. An understanding of which class of soil is 

found in a particular location is an important foundation to 20obtaining 

successful crop yields. 

Soil resources need conserving as much as water resources do. 

Erosion is the key process by which soil is created from rock and destroyed. 

Wind and rain are the main factors that cause erosion of soil from 

agricultural areas, possibly converting them into new desert. Some modern 

agricultural practices leave soil exposed to the elements and thereby risk 

loss of long-term productivity because of soil erosion. 

Functions of soils 

Soil is a major component of the Earth's ecosystem. The world's 

ecosystems are impacted in far-reaching ways by the processes carried out 

inthesoil,from ozone depletion and global warming, to rainforest destruction a

nd water pollution. With respect to Earth's carbon cycle, soil is an 

important carbon reservoir, and it is potentially one of the most reactive to 

human disturbance and climate change. As the planet warms, it has been 

predicted that soils will add carbon dioxide to the atmosphere due to 

increased biological activity at higher temperatures, a positive 

feedback (amplification).This prediction has, however, been questioned on 

consideration of more recent knowledge on soil carbon turnover. 

Soil acts as an engineering medium, a habitat for soil organisms, a 

recycling system for nutrients and organic wastes, a regulator of water 

quality, a modifier of atmospheric composition, and a medium for plant 

growth, making it a critically important provider of ecosystem services. Since 

soil has a tremendous range of available niches and habitats, it contains 

most of the Earth's genetic diversity. A gram of soil can contain billions of 

organisms, belonging to thousands of species, mostly microbial and in the 

main still unexplored. Soil has a mean prokaryotic density of roughly 

108 organisms per gram, whereas the ocean has no more than 

107 procaryotic organisms per milliliter (gram) of seawater. Organic 

carbon held in soil is eventually returned to the atmosphere through the 

process of respiration carried out by heterotrophic organisms, but a 

substantial part is retained in the soil in the form of soil organic 

matter; tillage usually increases the rate of soil respiration, leading to the 

depletion of soil organic matter.Since plant roots need oxygen, ventilation is 

an important characteristic of soil. This ventilation can be accomplished via 

networks of interconnected soil pores, which also absorb and hold rainwater 

making it readily available for plant uptake. Since plants require a nearly 
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continuous supply of water, but most regions receive sporadic rainfall, 

the water-holding capacity of soils is vital for plant survival. 

Soils can effectively remove impurities, kill disease agents, and 

degrade contaminants, this latter property being called natural 

attenuation.Typically, soils maintain a net absorption 

of oxygen and methane, and undergo a net release of carbon 

dioxide and nitrous oxide.Soils offer plants physical support, air, water, 

temperature  

The Chipko movement 

In the 1970s, an organized resistance to the destruction of forests 

spread throughout India and came to be known as the Chipko movement. 

The name of the movement comes from the word 'embrace', as the villagers 

hugged the trees, and prevented the contractors' from felling them. 

Not many people know that over the last few centuries many 

communities in India have helped save nature. One such is the Bishnoi 

community of Rajasthan. The original ’Chipko movement’ was started 

around 260 years back in the early part of the 18th century in Rajasthan by 

this community. A large group of them from 84 villages led by a lady called 

Amrita Devi laid down their lives in an effort to protect the trees from being 

felled on the orders of the Maharaja (King) of Jodhpur. After this incident, 

the maharaja gave a strong royal decree preventing the cutting of trees in all 

Bishnoi villages. 

In the 20th century, it began in the hills where the forests are the 

main source of livelihood, since agricultural activities cannot be carried out 

easily. The Chipko movement of 1973 was one of the most famous among 

these. The first Chipko action took place spontaneously in April 1973 in the 

village of Mandal in the upper Alakananda valley and over the next five 

years spread to many districts of the Himalayas in Uttar Pradesh. It was 

sparked off by the government's decision to allot a plot of forest area in the 

Alaknanda valley to a sports goods company. This angered the villagers 

because their similar demand to use wood for making agricultural tools had 

been earlier denied. With encouragement from a local NGO (non-

governmental organization), DGSS (Dasoli Gram Swarajya Sangh), the 

women of the area, under the leadership of an activist, Chandi Prasad 

Bhatt, went into the forest and formed a circle around the trees preventing 

the men from cutting them down. 

https://en.wikipedia.org/wiki/Soil_water_(retention)
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Nitrous_oxide


                                                                 ENVIRONMENTAL EDUCATION 

Mr.K.ILAYAPERUMAL.,M.Sc.,M.Phil.,M.Ed.,M.Phil.,(Ph.D).,NET , Nehru College of Education        43  

 

The success achieved by this protest led to similar protests in other 

parts of the country. From their origins as a spontaneous protest against 

logging abuses in Uttar Pradesh in the Himalayas, supporters of the Chipko 

movement, mainly village women, have successfully banned the felling of 

trees in a number of regions and influenced natural resource policy in India. 

Dhoom Singh Negi, Bachni Devi and many other village women, were the 

first to save trees by hugging them. They coined the slogan: 'What do the 

forests bear? Soil, water and pure air'. The success of the Chipko movement 

in the hills saved thousands of trees from being felled. 

Some other persons have also been involved in this movement and 

have given it proper direction. Mr Sunderlal Bahuguna, a Gandhian activist 

and philosopher, whose appeal to Mrs Indira Gandhi, the then Prime 

Minister of India, resulted in the green-felling ban. Mr Bahuguna coined the 

Chipko slogan: 'ecology is permanent economy'. Mr Chandi Prasad Bhatt, is 

another leader of the Chipko movement. He encouraged the development of 

local industries based on the conservation and sustainable use of forest 

wealth for local benefit. Mr Ghanasyam Raturi, the Chipko poet, whose 

songs echo throughout the Himalayas of Uttar Pradesh, wrote a poem 

describing the method of embracing the trees to save them from felling: 

'Embrace the trees and  

Save them from being felled;  

The property of our hills,  

Save them from being looted.' 

The Chipko protests in Uttar Pradesh achieved a major victory in 1980 

with a 15-year ban on green felling in the Himalayan forests of that state by 

the order of Mrs Indira Gandhi, the then Prime Minister of India. Since then, 

the movement has spread to many states in the country. In addition to the 

15-year ban in Uttar Pradesh, the movement has stopped felling in the 

Western Ghats and the Vindhyas and has generated pressure for a natural 

resource policy that is more sensitive to people's needs and ecological 

requirements.  

Silent Valley Project 

Save Silent Valley was a social movement aimed at the protection of 

Silent Valley, an evergreen tropical forest in the Palakkad district of Kerala, 

India. It was started in 1973 to save the Silent Valley Reserve Forest from 

being flooded by a hydroelectric project. The valley was declared as Silent 

Valley National Park in 1984. Nonetheless there is still controversy 

surrounding the valley. 
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The densely-forested valley in the Palghat district of north Kerala is 

known as the ‘Silent Valley’. It has a triangular shape. On two sides are the 

Kozhikode and Palghat cities in Kerala and on the other side is located the 

Coimbatore city in neighboring Tamil Nadu. 

Origin -  ‘Silent Valley’  

The forest is so deep and dark and peaceful that the slightest chirping 

of crickets can be heard. The general silence of the valley has given the 

name ‘Silent Valley’. It is told that the ‘Pandavas’ settled in this valley after 

they lost their kingdom. This valley extends over 90 square kilometers. The 

river Kunthipura flows across the valley from north to south. ‘Pura’ in 

Malayalam means river. The river originates from a height of 2400 m. after 

covering 15 km. of plain land, the river has abruptly narrowed down flowing 

along slopes about 1000 meters down. 

Quite long back, the state government announced the construction of 

a dam at the upper reach of the sloping stream. A British technical expert 

suggested in 1928 and 1929 that hydel power can be generated easily from 

this stream. The first survey on this project was carried out in 1958. The 

Planning Commission approved this project in 1973. The project planned to 

generate 120 megawatt of electricity initially and 240 megawatt 

subsequently. There was not much protest initially. In 1976, the project 

attracted the attention of some environmentalists. A task-force was formed 

under the leadership of the then Vice-President of the World Wild-Life Fund, 

India. After one year, the task-force in its survey-report, advised not to 

undertake the project. The report observed that the implementation of the 

project would result in the destr4uction of ‘the richest expression of life that 

has evolved on this planet’. It, however, concluded that if the state 

government had no option but to go ahead with the project, the construction 

of the dam must comply the suggested 17-point guideline. Subsequently, in 

his letter of 9th October, 1979, the leader of the task-force owned his earlier 

proposal as a personal mistake and pleaded for a total banning of the 

project. 

In 1976, Kerala Sasthra Sahitya Parishad (KSSP), the largest popular-

science organization in Kerala, engaged its serious attention on this project. 

A proposal to abandon the project was accepted in the State Conference of 

the organization and KSSP launched a mass signature campaign. Some 

members of the State Legislative Assembly were pressing for early 

implementation of the project. As a result, a resolution endorsing the project 
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was accepted in the Legislative Assembly. The KSSP published a campaign 

booklet titled: “The Silent Valley Hydroelectric Project – A Techno-Economic 

and Socio-Political Assessment”. At one point of time, the KSSP movement 

made the state government postpones the implementation of the project. In 

May 1979, Morarji Desai, the then Prime Minister of India directed the state 

government to expedite the completion of the project. Many 

environmentalists including the noted ornithologist Salim Ali voiced their 

objections. The International Union of Conservation of Nature and Natural 

Resources (IUCN) also registered its disapproval. A public interest litigation 

case was filed in the High Court which was, however, dismissed 

subsequently. Finally, in December 1980, the Kerala Government 

announced the scrapping of the project. The Silent Valley was declared as a 

National Park, KSSP has never played an anti-developmental role, it only 

pleased that the usefulness or otherwise of a project be judged both from the 

perspectives of development and environment. 

Navdanya Movement 

Navdanya is an Indian-based non-governmental organisation which 

promotes biodiversity conservation, biodiversity, organic farming, the rights 

of farmers, and the process of seed saving. One of Navdanya's founders, and 

outspoken members, is Vandana Shiva, an environmental activist, physicist, 

and author. Navdanya began in 1984 as a program of the Research 

Foundation for science, Technology and Ecology (RFSTE), a participatory 

research initiative founded by the scientist and environmentalist Dr. 

Vandana Shiva, to provide direction and support to environmental 

activism. "Navdanya" means "nine crops" that represent India's collective 

source of food security.  

 

Vandana Shiva, one of the founders of Navdanya (2014) 

Navdanya is a member of the Terra Madre slow food 

movement. Navdanya is a network of seed keepers and organic producers 

spread across 16 states in India. 

Navdanya has helped set up 54 community seed banks across the 

country, trained over 500,000 farmers in "food sovereignty" and sustainable 

agriculture over the past two decades, and helped set up the largest direct 

marketing, fair trade organic network in the country. Navdanya has also set 

up a learning center, Bija Vidyapeeth (School of the Seed) on its biodiversity 

conservation and organic farm in Doon Valley, Uttranchal, north India. 

It has criticised genetic engineering. Navdanya claims to be a women 

centred movement for the protection of biological and cultural diversity. 
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Ecofeminism is the philosophy of Diverse Women for Diversity - an 

international movement started in the mid - 90s with RFSTE/Navdanya as 

founding members. Diverse Women seeks to defend diversity, peace and 

democracy from the growing threats of monoculture, war, totalitarianism 

and fundamentalism. 

Women of different regions have organised as Diverse Women to 

provide an alternative voice at the World Food Summit in Rome (1996) WTO 

meetings in Seattle in 1999, the World Bank meetings in Prague in 2000, 

the Convention on Biological Diversity in Bratislava (1998) and Nairobi 

(2000) and Rio+10 at Johannesburg (2002). 

Women leaders who have founded the movement have provided 

alternatives to a global economy dominated by capitalist patriarchy and 

have pioneered the resistance to genetic engineering at the scientific and 

movement level. 

In India, DWD articulates its commitment to diversity and non-violent 

technology through the National Alliance for Women;s Food Rights, which 

has spearheaded the movement against genetic engineering by taking up 

issues such as dumping of GE soya, destruction of the domestic musturd oil 

industry, and policies that lead to the destruction of natural sources of 

vitamin A to make way for genetically engineered rice and mustard. 

The Diverse Women for Diversity organised the Third International 

WOmen and Water Conference held at Navdanya's Bija Vidyapeeth from the 

25th to the 28th of Feburary 2005. The Conference witnessed the 

confluence of 75 women representatives from 15 nations. 

The women representatives took a pledge to work together, to form a 

network, communicate with each other and to wage a war against water 

barons. They also vowed to honour and revive the spiritual connection with 

water, to take responsibility towards stewardship of water, to work towards 

the equitable access to and sustainable use of water and to raise awareness 

through education. 

Recognizing that for thousands of years women have produced their 

own food and guaranteed food security for their children and whole 

communities, DWD has organised 17 Mahila Ann Swarajs throughout India 

to honor and strengthen this work. These groups are women led food 

processing groups that create food sovereignty by protecting livelihoods and 

preserving culture and women's knowledge and skills. 
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Narmada Bachao Andolan 

Narmada Bachao Andolan is the most powerful mass movement, 

started in 1985, against the construction of huge dam on 

the Narmada river. Narmada is the India's largest west flowing river, which 

supports a large variety of people with distinguished culture and tradition 

ranging from the indigenous (tribal) people inhabited in the jungles here to 

the large number of rural population. The proposed Sardar Sarovar Dam 

and Narmada Sagar will displace more than 250,000 people. The big fight is 

over the resettlement or the rehabilitation of these people. The two proposals 

are already under construction, supported by US$550 million loan by the 

world bank. There are plans to build over 3000 big and small dams along 

the river.  

 

It is a multi crore project that will generate a big revenue for the 

government. The Narmada Valley Development plan is the the most 

promised and most challenging plan in the history of India. The proponents 

are of the view that it will produce 1450 MW of electricity and pure drinking 

water to 40 million people covering thousand of villages and towns. Some of 

the dams have been already been completed such as Tawa and Bargi Dams. 

But the opponents says that this hydro project will devastate human lives 

and bio diversity by destroying thousand of acres of forests and agricultural 

land. On the other hand it will overall deprive thousands of people of their 

livelihood. They believe that the water and energy could be provided to the 

people through alternative technological means, that would be ecologically 

beneficial. 

 

Led by one of the prominent leader Medha Patkar, it has now been turned 

into the International protest, gaining support from NGO'S all around the 

globe. Protestors are agitating the issue through the mass media, hunger 

strikes, massive marches, rallies and the through the on screen of several 

documentary films. Although they have been protesting peacefully, but they 

been harassed, arrested and beaten up by the police several times. The 

Narmada Bachao Andolan has been pressurizing the world bank to 

withdraw its loan from the project through media.  

 

The strong protests through out the country not only made impact on the 

local people but has also influenced the several famous celebrities like film 

star Aamir Khan , who has made open efforts to support Narmada Bachao 

Andolan. He said he only want that those who have been rendered homeless 

should be given a roof. He pleaded to the common people to take part in the 

moment and come up with the best possible solutions. 

http://www.ecoindia.com/rivers/narmada.html
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Social forestry 

The National Commission on Agriculture, Government of India, first 

used the term ‘social forestry’ in 1976. It was then that India embarked 

upon a social forestry project with the aim of taking the pressure off the 

forests and making use of all unused and fallow land. Government forest 

areas that are close to human settlement and have been degraded over the 

years due to human activities needed to be afforested. Trees were to be 

planted in and around agricultural fields. Plantation of trees along railway 

lines and roadsides, and river and canal banks were carried out. They were 

planted in village common land, Government wasteland and Panchayat 

land. 

Social forestry also aims at raising plantations by the common man so 

as to meet the growing demand for timber, fuel wood, fodder, etc, thereby 

reducing the pressure on the traditional forest area. This concept of village 

forests to meet the needs of the rural people is not new. It has existed 

through the centuries all over the country but it was now given a new 

character. 

With the introduction of this scheme the government formally 

recognised the local communities’ rights to forest resources, and is now 

encouraging rural participation in the management of natural resources. 

Through the social forestry scheme, the government has involved 

community participation, as part of a drive towards afforestation, and 

rehabilitating the degraded forest and common lands. 

This need for a social forestry scheme was felt as India has a 

dominant rural population that still depends largely on fuelwood and other 

biomass for their cooking and heating. This demand for fuel wood will not 

come down but the area under forest will reduce further due to the growing 

population and increasing human activities. Yet The government managed 

the projects for five years then gave them over to the village panchayats 

(village council) to manage for themselves and generate products or revenue 

as they saw fit. 

Social forestry scheme can be categorized into groups : farm forestry, 

community forestry, extension forestry and agro-forestry. 

 Farm forestry 

At present in almost all the countries where social forestry 

programmes have been taken up, both commercial and non commercial 
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farm forestry is being promoted in one form or the other. Individual farmers 

are being encouraged to plant trees on their own farmland to meet the 

domestic needs of the family. In many areas this tradition of growing trees 

on the farmland already exists. Non-commercial farm forestry is the main 

thrust of most of the social forestry projects in the country today. It is not 

always necessary that the farmer grows trees for fuel wood, but very often 

they are interested in growing trees without any economic motive. They may 

want it to provide shade for the agricultural crops; as wind shelters; soil 

conservation or to use wasteland. 

 Community forestry 

Another scheme taken up under the social forestry programme, is the 

raising of trees on community land and not on private land as in farm 

forestry. All these programmes aim to provide for the entire community and 

not for any individual. The government has the responsibility of providing 

seedlings, fertilizer but the community has to take responsibility of 

protecting the trees. Some communities manage the plantations sensibly 

and in a sustainable manner so that the village continues to benefit. Some 

others took advantage and sold the timber for a short-term individual profit. 

Common land being everyone’s land is very easy to exploit. Over the last 20 

years, large-scale planting of Eucalyptus, as a fast growing exotic, has 

occurred in India, making it a part of the drive to reforest the subcontinent, 

and create an adequate supply of timber for rural communities under the 

augur of ‘social forestry’. 

 Extension forestry 

Planting of trees on the sides of roads, canals and railways, along with 

planting on wastelands is known as ‘extension’ forestry, increasing the 

boundaries of forests. Under this project there has been creation a of wood 

lots in the village common lands, government wastelands and panchayat 

lands. 

Schemes for afforesting degraded government forests that are close to 

villages are being carried out all over the country. 

 Agro- forestry 

Planting of trees on and around agricultural boundaries, and on 

marginal, private lands, in combination with agricultural crops is known as 

agro-forestry. 

http://edugreen.teri.res.in/explore/forestry/agro.htm
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Social forestry, schemes that have been started all over the country 

have made a considerable difference in overall forest cover in a short time.  

Environmental Ethics 

Definition 

Environmental ethics is the discipline in philosophy that studies the 

moral relationship of human beings to, and also the value and moral status 

of, the environment and its nonhuman contents. -Stanford Encyclopedia of 

Philosophy 

Concept 

The concept of environmental ethics brings out the fact that all the life 

forms on Earth have the right to live. By destroying nature, we are denying 

the life forms this right. This act is unjust and unethical. The food web 

clearly indicates that human beings, plants, animals, and other natural 

resources are closely linked with each other. All of us are creations of nature 

and we depend on one another and the environment. Respecting the 

existence of not just other humans but also the non-human entities, and 

recognizing their right to live is our primary duty. With environmental 

ethics, morality extends to the non-human world. 

 

Man's endeavor to evolve a mutually re-enforcing relationship with 

nature is age old, however if this creative relationship would not have been 

established, life on the planet Earth would have disappeared long ago. 

It is our fundamental duty to make this planet earth a decent 

habitable place. This leads to the rise of concept of environmental ethics. 

Environmental ethics relates to our obligations and responsibilities 

towards nature. Environmental ethics is the guiding force that should make 

every human care of their surroundings. 

This states that for an equitable share in the ecology we must have 

equal responsibilities. But one must remember that each one owes some 

responsibility towards the environment which provides not only food and 

other materials but also satisfies aesthetic needs of humans’ comforts. 

However, over exploitation of resources by growing human population 

has upset the natural balance. The use of technology and economic growth 

have led to ecological problems. 
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Approaches to environmental ethics 

There are three primary theories of moral responsibility regarding the 

environment. 

Anthropocentrism: Anthropocentrism is the view that all environmental 

responsibility is derived from human interests alone. The assumption here 

is that only human beings are morally significant and have direct moral 

standing. Since the environment is crucial to human well-being and human 

survival, we have an indirect duty toward the environment, that is, a duty 

derived from human interests. We must ensure that the Earth remains 

environmentally hospitable for supporting human life and even that it 

remains a pleasant place for humans to live. 

Biocentrism: According to the broadest version of the biocentric theory, all 

forms of life have an inherent right to exist. 

Ecocentrism: The third approach to environmental responsibility, called 

ecocentrism, maintains that the environment deserves direct moral 

consideration and not consideration that is merely derived from human or 

animal interests. In ecocentrism it is suggested that the environment itself, 

not just the living organisms that inhabit it, has moral worth. 

 

Role of individual in maintaining environmental ethics 
Moral responsibility normally implies knowledge, capacity, choice, and 

value significance. That is to say, if a person is morally responsible to do 

something, then he (a) knows of this requirement, (b) is capable of 

performing it, (c) can freely choose whether or not to do it, and (d) the 

performance thereof affects the welfare and/or liberty of other beings. 

Because one‘s response to these requirements reflects upon his value as a 

moral person. 

 The individual forms the base of the society and morality at its end is 

important for maintaining balance. 

 Individuals committed to a strong environmental ethic can make 

many lifestyle changes to significantly reduce their personal impact on the 

planet.  

@@@@@ 
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UNIT – IV : ENVIRONMENTAL PROBLEMS 

Pollution 

Soil Pollution 

Definition 

Soil Pollution as part of land degradation is caused by the presence 

of xenobiotic (human-made) chemicals or other alteration in the natural soil 

environment. It is typically caused by industrial activity, agricultural 

chemicals, or improper disposal of waste. The most common chemicals 

involved are petroleum hydrocarbons, polynuclear aromatic hydrocarbons (s

uch as naphthalene and benzo(a)pyrene), solvents, pesticides, lead, and 

other heavy metals. Contamination is correlated with the degree 

of industrialization and intensity of chemical usage. 

Types of soil pollution. 

Soil pollution tends to come from human activity. The key types of soil 

pollution are enumerated below. 

1. Acidification of the soil: The acids found in rainwater such as 

carbonic acid, and in decomposing organic material such as humic and 

fulvic acids, etc., can stimulate leaching by dissociating into H+ ions 

and their component anions which then displace or attract base 

cations from the soil exchange complex. 

2. Salinization of the soil: It refers to an increase in salt content in the 

soil. It may lead to soli erosion and may effect the crop 

output. Although salinization occurs naturally in semi-arid and arid 

environments, it is often exacerbated as a result of human activity.  

3. Agrochemical pollution: In recent decades, the use of inorganic 

fertilizers has increased dramatically at the expense of more traditional 

organic nutrient treatments. Chemical runoff from pesticides and 

fertilizers can degrade soil quality, whilst animal manure can change 

its chemical composition. Inorganic fertilizers are used in preference to 

organic treatments because the nutrients are in a more readily 

available form and are released rapidly after applications.  

4.  Industrial soil pollution: Industrial development has been associated 

with both physical degradation and chemical contamination of soils. 

Problems of physical degradation include erosion, compaction and 

structural damage resulting from construction activities and opencast 

https://en.wikipedia.org/wiki/Pollution
https://en.wikipedia.org/wiki/Pollution
https://en.wikipedia.org/wiki/Land_degradation
https://en.wikipedia.org/wiki/Xenobiotic
https://en.wikipedia.org/wiki/Waste
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Hydrocarbons
https://en.wikipedia.org/wiki/Polynuclear_aromatic_hydrocarbons
https://en.wikipedia.org/wiki/Benzo(a)pyrene
https://en.wikipedia.org/wiki/Solvents
https://en.wikipedia.org/wiki/Lead
https://en.wikipedia.org/wiki/Heavy_metals
https://en.wikipedia.org/wiki/Industrialization
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mineral extraction. The industry is also responsible for dumping 

industrial chemicals and heavy metals (such as mercury) onto soil and 

thus polluting it. 

5. Urban soil pollution: Human urban activities such as dumping waste, 

disposing of sewage poorly and emitting greenhouse gases which 

dissolve into the rain and seep into the soil are some of the main types 

of urban soil pollution. Chemical problems result from waste disposal 

activities, discharge and spillage of liquid effluents and atmospheric 

emission including acid deposition. 

Causes of Soil Pollution 

1. Industrial Activity: Industrial activity has been the biggest contributor 

to the problem in the last century, especially since the amount of mining 

and manufacturing has increased. Most industries are dependent on 

extracting minerals from the Earth.  

2. Agricultural Activities:  Chemical utilization has gone up tremendously 

since technology provided us with modern pesticides and fertilizers. They 

are full of chemicals that are not produced in nature and cannot be broken 

down by it.  

3. Waste Disposal: Finally, a growing cause for concern is how we dispose 

of our waste. While industrial waste is sure to cause contamination, there is 

another way in which we are adding to the pollution. Every human produces 

a certain amount of personal waste products by way or urine and feces. 

4. Accidental Oil Spills: Oil leaks can happen during storage and transport 

of chemicals. This can be seen at most of the fuel stations. The chemicals 

present in the fuel deteriorates the quality of soil and make them unsuitable 

for cultivation. These chemicals  can enter into the groundwater through soil 

and make the water undrinkable. 

5. Acid Rain: Acid rain is caused when pollutants present in the air mixes 

up with the rain and fall back on the ground. The polluted water could 

dissolve away some of the important nutrients found in soil and change the 

structure of the soil. 

 

https://www.conserve-energy-future.com/effects-of-oil-spills.php
https://www.conserve-energy-future.com/causes-and-effects-of-acid-rain.php
https://www.conserve-energy-future.com/sources-and-causes-of-water-pollution.php
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Effects of Soil Pollution 

1. Effect on Health of Humans: Considering how soil is the reason we are 

able to sustain ourselves, the contamination of it has major consequences 

on our health. Crops and plants grown on polluted soil absorb much of the 

pollution and then pass these on to us. This could explain the sudden surge 

in small and terminal illnesses. 

2. Effect on Growth of Plants: The ecological balance of any system gets 

affected due to the widespread contamination of the soil. Most plants are 

unable to adapt when the chemistry of the soil changes so radically in a 

short period of time. Fungi and bacteria found in the soil that bind it 

together begin to decline, which creates an additional problem of soil 

erosion. 

3. Decreased Soil Fertility: The toxic chemicals present in the soil can 

decrease soil fertility and therefore decrease in the soil yield. The 

contaminated soil is then used to produce fruits and vegetables which lacks 

quality nutrients and may contain some poisonous substance to cause 

serious health problems in people consuming them. 

4. Toxic Dust: The emission of toxic and foul gases from landfills pollutes 

the environment and causes serious effects on health of some people. The 

unpleasant smell causes inconvenience to other people. 

5. Changes in Soil Structure: The death of many soil organisms (e.g. 

earthworms) in the soil can lead to alteration in soil structure. Apart from 

that, it could also force other predators to move to other places in search of 

food. 

Prevention & Control of Soil Pollution 

Here are few ways to reduce soil pollution: 

Reduce Deforestation and Begin Reforestation: Deforestation and soil 

erosion are very much interconnected. Through reforestation efforts and 

planting new vegetation in areas that are prone to erosion, soil pollution can 

be further prevented. 
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Mycoremediation or using fungus to metabolize contaminants and 

accumulate heavy metals. 

Avoid Intensive Farming Practices such as over-cropping and over-

grazing, as it leads to flood and soil erosion and further deterioration of the 

soil layer. 

Reduce Your ‘Waste Footprint’: Waste such as plastic, non-biodegradable 

materials, and litter can accumulate in fertile land, polluting and altering 

the chemical and biological properties of soil.  

Phytoremediation or using plants (such as willow) to extract heavy metals. 

Discover Soil Washing that uses water to remove contaminants from soil 

by “scrubbing” it to remove and separate the portion that is the most 

polluted. Soil washing reduces the amount of soil needing further cleanup 

and is typically used along with other methods to clean up the soil as it is 

usually not sufficient enough to do the job alone. It allows the clean-up of 

polluted soil at one place without having to excavate. 

Remediation of oil contaminated sediments with self-collapsing air 

microbubbles. 

Discover Bioremediation: Use and incite the growth of naturally-occurring 

microorganisms to break down contaminants and remediate soil pollution 

by using them as a food source during the aerobic processes. It requires the 

right temperature, nutrients, and amount of oxygen in the soil. 

Use Soil Additives such as lime and organic matter from composting, which 

can adjust soil pH to sustainable levels and reduce soil erosion and 

pollution. 

Water Pollution 

Definition 

Water pollution is the contamination of water bodies 

(e.g. lakes, rivers, oceans, aquifers and groundwater). This form 

of environmental degradation occurs when pollutants are directly or 

https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Marine_pollution
https://en.wikipedia.org/wiki/Aquifer
https://en.wikipedia.org/wiki/Groundwater
https://en.wikipedia.org/wiki/Environmental_degradation
https://en.wikipedia.org/wiki/Pollutant
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indirectly discharged into water bodies without adequate treatment to 

remove harmful compounds. 

Sources of Water Pollution 

There are various classifications of water pollution. The two chief 

sources of water pollution can be seen as Point and Non Point. 

Point refer to the pollutants that belong to a single source. An 

example of this would be emissions from factories into the water. 

Non Point on the other hand means pollutants emitted from 

multiple sources. Contaminated water after rains that has traveled through 

several regions may also be considered as a Non point source of pollution. 

Types of Water Pollution 

There are various types of water pollution based on the various 

causes of water pollution. Various classifications can be made, based on 

various water pollution causes: 

1. The type of the water pollutants – based on this classification criteria, 

water pollution can be: 

I) Chemical – when various chemicals are the water pollution causes. The 

following chemicals are the most common water pollutants: 

 Crude oil and various petroleum products (including gasoline, 

diesel fuel, kerosene, motor and lubricating oils, jet fuel). These 

compounds are lighter than water and thus always sit on top of water 

forming sheens of “free product”. However, part of these compounds 

dissolve in water and, even in small amounts may be harmful and at 

the same time may remain unnoticeable by the eye. 

 Fertilizers (including nitrates and phosphates) – while small amounts 

are useful to life, higher amounts of nitrates and phosphates in water 

are only beneficial to algae and harmful microorganisms and are 

poisonous to human and aquatic life.  

 Chlorinated solvents (including TCE, PCE, 1,1,1-TCA, carbon 

tetrachloride, Freons) which sink in water (are denser than water) and 

are quite persistent and toxic.  

https://en.wikipedia.org/wiki/Water_treatment
https://www.environmentalpollutioncenters.org/crude-oil-petroleum-products/
https://www.environmentalpollutioncenters.org/fertilizer/
https://www.environmentalpollutioncenters.org/chlorinated-solvents/
https://www.environmentalpollutioncenters.org/trichloroethylene/
https://www.environmentalpollutioncenters.org/perchloroethylene/
https://www.environmentalpollutioncenters.org/trichloroethane/
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 Petroleum solvents (including benzene, toluene, xylenes, 

ethylbenzene) 

 Other organic solvents and chemicals (such as acetone, methyl 

ethyl ketone, alcohols such as ethanol, isopropanol; or oxygenate 

compounds such as MTBE) 

 Antibiotics and other pharmaceutical products; 

 Perchlorate – perchlorate salts are used in rocket fuels, as well as 

many other applications such as fireworks, explosives, road flares, 

inflation bags, etc. This contaminant is usually associated with 

military bases, construction sites (when explosives are used). 

 Trihalomethanes – these are usually byproducts of water 

chlorination and may pollute groundwater and surface water via 

leaking sewer lines and discharges. Examples of such compounds are: 

chloroform, bromoform, dichlorobromomethane; 

 Metals and their compounds – of higher health risk are the organo-

metal compounds which may form when metals from water react with 

organic compounds from water. Common examples include Hg, As, 

and Cr poisoning of water. Thus, if water is polluted with both metals 

and organic compounds the health risk is higher. And so is the effect 

of water pollution on aquatic life. 

 Pesticides/insecticides/herbicides – comprise a large number of 

individual chemicals that get into water due to agricultural activities 

directly (by spraying over large areas) or indirectly with agriculture 

runoff. The insecticide DDT is a typical example of such type of water 

pollutant. 

 PCBs – in spite of their recent ban, their ubiquitous environmental 

presence makes these contaminants usually associated with urban 

runoffs. 

II) Radiological – when radioactive materials are the water pollutant 

causes. 

III) Biological – when various microorganisms (e.g., bacterial species and 

viruses), worms, and/or algae occurring in a large number are the water 

pollution causes. This type of pollution is caused by decaying organic 

material in water, animal wastes, as well as improper disposal of human 

wastes. 

 

 

https://www.environmentalpollutioncenters.org/petroleum-solvents/
https://www.environmentalpollutioncenters.org/organic-solvents/
https://www.environmentalpollutioncenters.org/antibiotics/
https://www.environmentalpollutioncenters.org/perchlorate/
https://www.environmentalpollutioncenters.org/trihalomethanes/
https://www.environmentalpollutioncenters.org/mercury/
https://www.environmentalpollutioncenters.org/arsenic/
https://www.environmentalpollutioncenters.org/herbicides-insecticides/
https://www.environmentalpollutioncenters.org/pcbs/
https://www.environmentalpollutioncenters.org/radiation/
https://www.environmentalpollutioncenters.org/radiation/
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Prevention of Water Pollution 

There is no easy way to solve water pollution; if there were, it wouldn't 

be so much of a problem. Broadly speaking, there are three different things 

that can help to tackle the problem—education, laws, and economics—and 

they work together as a team. 

 Education 

Making people aware of the problem is the first step to solving it. In 

the early 1990s, when surfers in Britain grew tired of catching illnesses from 

water polluted with sewage, they formed a group called Surfers Against 

Sewage to force governments and water companies to clean up their act. 

People who've grown tired of walking the world's polluted beaches often 

band together to organize community beach-cleaning sessions. Anglers who 

no longer catch so many fish have campaigned for tougher penalties against 

factories that pour pollution into our rivers. Greater public awareness can 

make a positive difference. 

 Laws 

The following acts assigned to protect the water bodies in India, such 

as the 1982 UN Convention on the Law of the Sea (signed by over 120 

nations), the 1972 London (Dumping) Convention, the 1978 MARPOL 

International Convention for the Prevention of Pollution from Ships, and the 

1998 OSPAR Convention for the Protection of the Marine Environment of the 

North East Atlantic. The European Union has water-protection laws (known 

as directives) that apply to all of its member states. They include the 

1976 Bathing Water Directive (updated 2006), which seeks to ensure the 

quality of the waters that people use for recreation. Most countries also have 

their own water pollution laws. In the United States, for example, there is 

the 1972 Clean Water Act and the 1974 Safe Drinking Water Act. 

 Economics 

Most environmental experts agree that the best way to tackle pollution 

is through something called the polluter pays principle. This means that 

whoever causes pollution should have to pay to clean it up, one way or 

another. Polluter pays can operate in all kinds of ways. It could mean that 

tanker owners should have to take out insurance that covers the cost of oil 

spill cleanups. 

http://www.un.org/Depts/los/convention_agreements/convention_overview_convention.htm
http://www.imo.org/en/OurWork/Environment/LCLP/Pages/default.aspx
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-prevention-of-pollution-from-ships-(marpol).aspx
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-prevention-of-pollution-from-ships-(marpol).aspx
http://www.ospar.org/
http://www.ospar.org/
http://ec.europa.eu/environment/water/water-bathing/index_en.html
http://www2.epa.gov/laws-regulations/summary-clean-water-act
https://www.epa.gov/dwstandardsregulations/background-drinking-water-standards-safe-drinking-water-act-sdwa
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 Our clean future 

Life is ultimately about choices—and so is pollution. We can live with 

sewage-strewn beaches, dead rivers, and fish that are too poisonous to eat. 

Or we can work together to keep the environment clean so the plants, 

animals, and people who depend on it remain healthy. We can take 

individual action to help reduce water pollution.  

Causes of Water Pollution 

Let us now study the causes of water pollution. 

1. Industrial waste: Industries produce huge amount of waste which 

contains toxic chemicals and pollutants which can cause air pollution and 

damage to us and our environment. They contain pollutants such as lead, 

mercury, sulphur, asbestos, nitrates and many other harmful chemicals.  

2. Sewage and waste water: The sewage and waste water that is produced 

by each household is chemically treated and released in to sea with fresh 

water. The sewage water carries harmful bacteria and chemicals that can 

cause serious health problems. Pathogens are known as a common water 

pollutant. The sewers of cities house several pathogens and thereby 

diseases.. 

3. Mining activities: Mining is the process of crushing the rock and 

extracting coal and other minerals from underground. These elements when 

extracted in the raw form contains harmful chemicals and can increase the 

amount of toxic elements when mixed up with water which may result in 

health problems. Mining activities emit several metal waste and sulphides 

from the rocks and is harmful for the water. 

4. Marine dumping: The garbage produce by each household in the form of 

paper, aluminum, rubber, glass, plastic, food if collected and deposited into 

the sea in some countries. These items take from 2 weeks to 200 years to 

decompose. When such items enters the sea, they not only cause water 

pollution but also harm animals in the sea. 

5. Accidental Oil leakage: Oil spill pose a huge concern as large amount of 

oil enters into the sea and does not dissolve with water; there by opens 

problem for local marine wildlife such as fish, birds and sea otters. For e.g.: 

https://www.conserve-energy-future.com/causes-effects-solutions-of-air-pollution.php
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a ship carrying large quantity of oil may spill oil if met with an accident and 

can cause varying damage to species in the ocean depending on the quantity 

of oil spill, size of ocean, toxicity of pollutant. 

6. Burning of fossil fuels: Fossil fuels like coal and oil when burnt produce 

substantial amount of ash in the atmosphere. The particles which contain 

toxic chemicals when mixed with water vapor result in acid rain. Also, 

carbon dioxide is released from burning of fossil fuels which result in global 

warming. 

7. Chemical fertilizers and pesticides: Chemical fertilizers and pesticides 

are used by farmers to protect crops from insects and bacterias. They are 

useful for the plants growth. However, when these chemicals are mixed up 

with water produce harmful for plants and animals. Also, when it rains, the 

chemicals mixes up with rainwater and flow down into rivers and canals 

which pose serious damages for aquatic animals. 

8. Leakage from sewer lines: A small leakage from the sewer lines can 

contaminate the underground water and make it unfit for the people to 

drink. Also, when not repaired on time, the leaking water can come on to the 

surface and become a breeding ground for insects and  mosquitoes. 

9. Global warming: An increase in earth’s temperature due to greenhouse 

effectresults in global warming. It increases the water temperature and 

result in death of aquatic animals and marine species which later results in 

water pollution. 

10. Radioactive waste: Nuclear energy is produced using nuclear fission or 

fusion. The element that is used in production of nuclear energy is Uranium 

which is highly toxic chemical. The nuclear waste that is produced by 

radioactive material needs to be disposed off to prevent any nuclear 

accident. Nuclear waste can have serious environmental hazards if not 

disposed off properly. Few major accidents have already taken place in 

Russia and Japan. 

11. Urban development: As population has grown, so has the demand for 

housing, food and cloth. As more cities and towns are developed, they have 

resulted in increased use of fertilizers to produce more food, soil erosion due 

to deforestation, increase in construction activities, inadequate sewer 

https://www.conserve-energy-future.com/FossilFuels.php
https://www.conserve-energy-future.com/causes-and-effects-of-acid-rain.php
https://www.conserve-energy-future.com/HowFossilFuelsWork.php
https://www.conserve-energy-future.com/GreenHouseEffect.php
https://www.conserve-energy-future.com/GreenHouseEffect.php
https://www.conserve-energy-future.com/GlobalWarming.php
https://www.conserve-energy-future.com/NuclearEnergy.php
https://www.conserve-energy-future.com/HowNuclearEnergyWorks.php
https://www.conserve-energy-future.com/causes-effects-solutions-of-deforestation.php
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collection and treatment, landfills as more garbage is produced, increase in 

chemicals from industries to produce more materials. 

12. Leakage from the landfills: Landfills are nothing but huge pile of 

garbage that produces awful smell and can be seen across the city. When it 

rains, the landfills may leak and the leaking landfills can pollute the 

underground water with large variety of contaminants. 

13. Animal waste: The waste produce produce by animals is washed away 

into the rivers when it rains. It gets mixed up with other harmful chemicals 

and causes various water borne diseases like cholera, diarrhea, jaundice, 

dysentery and typhoid. 

14. Underground storage leakage: Transportation of coal and other 

petroleum products through underground pipes is well known. Accidentals 

leakage may happen anytime and may cause damage to environment and 

result in soil erosion. 

Effects of Water Pollution  

 Groundwater contamination from pesticides causes reproductive 

damage within wildlife in ecosystems. 

 Sewage, fertilizer, and agricultural run-off contain organic materials 

that when discharged into waters, increase the growth of algae, which 

causes the depletion of oxygen.  The low oxygen levels are not able to 

support most indigenous organisms in the area and therefore upset 

the natural ecological balance in rivers and lakes. 

 Swimming in and drinking contaminated water causes skin rashes 

and health problems like cancer, reproductive problems, typhoid fever 

and stomach sickness in humans.  Which is why it’s very important to 

make sure that your water is clean and safe to drink. 

 Industrial chemicals and agricultural pesticides that end up in 

aquatic environments can accumulate in fish that are later eaten by 

humans.  Fish are easily poisoned with metals that are also later 

consumed by humans.  Mercury is particularly poisonous to small 

https://www.conserve-energy-future.com/causes-effects-solutions-of-land-pollution.php
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children and women.  Mercury has been found to interfere with the 

development of the nervous system in fetuses and young children. 

 Ecosystems are destroyed by the rising temperature in the water, as 

coral reefs are affected by the bleaching effect due to warmer 

temperatures.  Additionally, the warm water forces indigenous water 

species to seek cooler water in other areas, causing an ecological 

damaging shift of the affected area. 

 Human-produced litter of items such as plastic bags and 6-pack rings 

can get aquatic animals caught and killed from suffocation. 

 Water pollution causes flooding due to the accumulation of solid 

waste and soil erosion in streams and rivers. 

 Oil spills in the water causes animal to die when they ingest it or 

encounter it.  Oil does not dissolve in water so it causes suffocation in 

fish and birds. 

 

Air Pollution  

Definition 

Air pollution refers to the release of pollutants into the air that are 

detrimental to human health and the planet as a whole. 

Air Pollutants 

Any gas could qualify as pollution if it reached a high enough concentration 

to do harm. Theoretically, that means there are dozens of different pollution 

gases. In practice, about ten different substances cause most concern: 

1. Sulfur dioxide: Coal, petroleum, and other fuels are often impure and 

contain sulfur as well as organic (carbon-based) compounds. When 

sulfur (spelled "sulphur" in some countries) burns with oxygen from 

the air, sulfur dioxide (SO2) is produced. Coal-fired power plants are 

the world's biggest source of sulfur-dioxide air pollution, which 

contributes to smog, acid rain, and health problems that include lung 

disease. 

 

http://www.explainthatstuff.com/powerplants.html
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2. Carbon monoxide: This highly dangerous gas forms when fuels have 

too little oxygen to burn completely. It spews out in car exhausts and 

it can also build up to dangerous levels inside your home if you have a 

poorly maintained gas boiler, stove, or fuel-burning appliance. (Always 

fit a carbon monoxide detector if you burn fuels indoors.) 

3. Carbon dioxide: This gas is central to everyday life and isn't normally 

considered a pollutant: we all produce it when we breathe out and 

plants such as crops and trees need to "breathe" it in to grow. 

However, carbon dioxide is also a greenhouse gas released by engines 

and power plants. Since the beginning of the Industrial Revolution, it's 

been building up in Earth's atmosphere and contributing to the 

problem of global warming and climate change. 

4. Nitrogen oxides: Nitrogen dioxide (NO2) and nitrogen oxide (NO) are 

pollutants produced as an indirect result of combustion, when 

nitrogen and oxygen from the air react together. Nitrogen oxide 

pollution comes from vehicle engines and power plants, and plays an 

important role in the formation of acid rain, ozone and smog. Nitrogen 

oxides are also "indirect greenhouse gases" (they contribute to global 

warming by producing ozone, which is a greenhouse gas). 

5. Volatile organic compounds (VOCs): These carbon-based (organic) 

chemicals evaporate easily at ordinary temperatures and pressures, so 

they readily become gases. That's precisely why they're used as 

solvents in many different household chemicals such as paints, 

waxes, and varnishes. Unfortunately, they're also a form of air 

pollution: they're believed to have long-term (chronic) effects on 

people's health and they also play a role in the formation of ozone and 

smog. 

6. Particulates: These are the sooty deposits in air pollution that 

blacken buildings and cause breathing difficulties. Particulates of 

different sizes are often referred to by the letters PM followed by a 

number, so PM10 means soot particles of less than 10 microns (10 

millionths of a meter or 10µm in diameter). In cities, most particulates 

come from traffic fumes. 

7. Ozone: Also called trioxygen, this is a type of oxygen gas whose 

molecules are made from three oxygen atoms joined together (so it has 

the chemical formula O3), instead of just the two atoms in 

conventional oxygen (O2). In the stratosphere (upper atmosphere), a 

band of ozone ("the ozone layer") protects us by screening out 

harmful ultraviolet radiation (high-energy blue light) beaming down 

from the Sun. At ground level, it's a toxic pollutant that can damage 

http://www.explainthatstuff.com/gasboilers.html
http://www.explainthatstuff.com/carbonmonoxidedetectors.html
http://www.explainthatstuff.com/globalwarmingforkids.html
http://www.explainthatstuff.com/carengines.html
http://www.explainthatstuff.com/howpaintworks.html
http://www.explainthatstuff.com/atoms.html
http://www.explainthatstuff.com/electromagnetic-spectrum.html
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health. It forms when sunlight strikes a cocktail of other pollution and 

is a key ingredient of smog (see box below). 

8. Chlorofluorocarbons (CFCs): Once thought to be harmless, these 

gases were widely used in refrigerators and aerosol cans until it was 

discovered that they damaged Earth's ozone layer. We discuss this in 

more detail down below. 

9. Unburned hydrocarbons: Petroleum and other fuels are made of 

organic compounds based on chains of carbon and hydrogen atoms. 

When they burn properly, they're completely converted into harmless 

carbon dioxide and water; when they burn incompletely, they can 

release carbon monoxide or float into the air in their unburned form, 

contributing to smog. 

10. Lead and heavy metals: Lead and other toxic "heavy metals" 

can be spread into the air either as toxic compounds or 

as aerosols(when solids or liquids are dispersed through gases and 

carried through the air by them) in such things as exhaust fumes and 

the fly ash (contaminated waste dust) from incinerator smokestacks. 

Causes of Air pollution 

1. Burning of Fossil Fuels: Sulfur dioxide emitted from the combustion 

of fossil fuelslike coal, petroleum and other factory combustibles is one the 

major cause of air pollution. Pollution emitting from vehicles including 

trucks, jeeps, cars, trains, airplanes cause immense amount of pollution. 

We rely on them to fulfill our daily basic needs of transportation. But, there 

overuse is killing our environment as dangerous gases are polluting the 

environment. Carbon Monooxide caused by improper or incomplete 

combustion and generally emitted from vehicles is another major pollutant 

along with Nitrogen Oxides, that is produced from both natural and man 

made processes. 

2. Agricultural activities: Ammonia is a very common by product from 

agriculture related activities and is one of the most hazardous gases in the 

atmosphere. Use of insecticides, pesticides and fertilizers in agricultural 

activities has grown quite a lot. They emit harmful chemicals into the air 

and can also cause water pollution. 

3. Exhaust from factories and industries: Manufacturing industries 

release large amount of carbon monoxide, hydrocarbons, organic 

compounds, and chemicals into the air thereby depleting the quality of air. 

http://www.explainthatstuff.com/refrigerator.html
http://www.explainthatstuff.com/aerosolcans.html
http://www.explainthatstuff.com/water.html
http://www.explainthatstuff.com/lead.html
http://www.explainthatstuff.com/aerosolcans.html
https://en.wikipedia.org/wiki/Fly_ash
https://www.conserve-energy-future.com/Advantages_FossilFuels.php
https://www.conserve-energy-future.com/sources-and-causes-of-water-pollution.php
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Manufacturing industries can be found at every corner of the earth and 

there is no area that has not been affected by it. Petroleum refineries also 

release hydrocarbons and various other chemicals that pollute the air and 

also cause land pollution. 

4. Mining operations: Mining is a process wherein minerals below the earth 

are extracted using large equipments. During the process dust and 

chemicals are released in the air causing massive air pollution. This is one 

of the reason which is responsible for the deteriorating health conditions of 

workers and nearby residents. 

5. Indoor air pollution: Household cleaning products, painting supplies 

emit toxic chemicals in the air and cause air pollution. Have you ever 

noticed that once you paint walls of your house, it creates some sort of smell 

which makes it literally impossible for you to breathe. 

Suspended particulate matter popular by its acronym SPM, is another cause 

of pollution. Referring to the particles afloat in the air, SPM is usually 

caused by dust, combustion etc. 

Effects of Air Pollution 

“While we’ve made progress over the last 40-plus years improving air quality 

in the U.S. thanks to the Clean Air Act, climate change will make it harder 

in the future to meet pollution standards, which are designed to protect 

health,” says Kim Knowlton, senior scientist and deputy director of 

the NRDC Science Center. 

 Smog and soot 

These two are the most prevalent types of air pollution. Smog, or 

“ground-level ozone,” as it is more wonkily called, occurs when emissions 

from combusting fossil fuels react with sunlight. Soot, or “particulate 

matter,” is made up of tiny particles of chemicals, soil, smoke, dust, or 

allergens, in the form of gas or solids, that are carried in the air. The EPA’s 

“Plain English Guide to the Clean Air Act” states, “In many parts of the 

United States, pollution has reduced the distance and clarity of what we see 

by 70 percent.” The sources of smog and soot are similar. “Both come from 

cars and trucks, factories, power plants, incinerators, engines—anything 

that combusts fossil fuels such as coal, gas, or natural gas,” Walke says. 

The tiniest airborne particles in soot—whether they’re in the form of gas or 

solids—are especially dangerous because they can penetrate the lungs and 

https://www.conserve-energy-future.com/causes-effects-solutions-of-land-pollution.php
https://www.nrdc.org/experts/kim-knowlton
https://www.nrdc.org/about/science-center
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bloodstream and worsen bronchitis, lead to heart attacks, and even hasten 

death. 

 Hazardous air pollutants 

These are either deadly or have severe health risks even in small 

amounts. Almost 200 are regulated by law; some of the most common are 

mercury, lead, dioxins, and benzene. “These are also most often emitted 

during gas or coal combustion, incinerating, or in the case of benzene, found 

in gasoline,” Walke says. Benzene, classified as a carcinogen by the EPA, 

can cause eye, skin, and lung irritation in the short term and blood 

disorders in the long term. Dioxins, more typically found in food but also 

present in small amounts in the air, can affect the liver in the short term 

and harm the immune, nervous, and endocrine systems, as well as 

reproductive functions. Lead in large amounts can damage children’s brains 

and kidneys, and even in small amounts it can affect children’s IQ and 

ability to learn. Mercury affects the central nervous system. 

Polycyclic aromatic hydrocarbons, or PAHs, are toxic components of 

traffic exhaust and wildfire smoke. In large amounts, they have been linked 

to eye and lung irritation, blood and liver issues, and even cancer. In one 

recent study, the children of mothers who’d had higher PAH exposure 

during pregnancy had slower brain processing speeds and worse symptoms 

of ADHD. 

 Greenhouse gases 

By trapping the earth’s heat in the atmosphere, greenhouse gases lead 

to warmer temperatures and all the hallmarks of climate change: rising sea 

levels, more extreme weather, heat-related deaths, and increasing 

transmission of infectious diseases like Lyme. According to a 2014 EPA 

study, carbon dioxide was responsible for 81 percent of the country’s total 

greenhouse gas emissions, and methane made up 11 percent. “Carbon 

dioxide comes from combusting fossil fuels, and methane comes from 

natural and industrial sources, including the large amounts that are 

released during oil and gas drilling,”  

 Pollen and mold 

Mold and allergens from trees, weeds, and grass are also carried in 

the air, are exacerbated by climate change, and can be hazardous to health. 

They are not regulated by the government and are less directly connected to 

human actions, but they can be considered air pollution. “When homes, 

schools, or businesses get water damage, mold can grow and can produce 
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allergenic airborne pollutants,” Knowlton says. “Mold exposure can 

precipitate asthma attacks or an allergic response, and some molds can 

even produce toxins that would be dangerous for anyone to inhale.” 

Prevention & Control of Air Pollution 

1. Use public mode of transportation: Encourage people to use more and 

more public modes of transportation to reduce pollution. Also, try to make 

use of car pooling. If you and your colleagues come from the same locality 

and have same timings you can explore this option to save energy and 

money. 

2. Conserve energy: Switch off fans and lights when you are going out. 

Large amount of fossil fuels are burnt to produce electricity. You can save 

the environment from degradation by reducing the amount of fossil fuels to 

be burned. 

3. Understand the concept of Reduce, Reuse and Recycle: Do not throw 

away items that are of no use to you. In-fact reuse them for some other 

purpose. For e.g. you can use old jars to store cereals or pulses. 

4. Emphasis on clean energy resources: Clean energy technologies 

like solar, windand geothermal are on high these days. Governments of 

various countries have been providing grants to consumers who are 

interested in installing solar panels for their home. This will go a long way to 

curb air pollution. 

5. Use energy efficient devices: CFL lights consume less electricity as 

against their counterparts. They live longer, consume less electricity, lower 

electricity bills and also help you to reduce pollution by consuming less 

energy. 

Noise Pollution 

Definition 

Noise pollution is the propagation of noise with harmful impact on the 

activity of human or animal life. The source of outdoor noise worldwide is 

mainly caused by machines, transport and transportation systems. 

 

https://www.conserve-energy-future.com/Benefits_of_Public_Transportation.php
https://conserve-energy-future.com/
https://www.conserve-energy-future.com/SolarPanelBenefits.php
https://www.conserve-energy-future.com/Wind_Into_Energy.php
https://www.conserve-energy-future.com/GeothermalEnergy.php
https://www.conserve-energy-future.com/BuildSolarPowerPanel.php
https://www.conserve-energy-future.com/SaveElectricity.php


                                                        ENVIRONMENTAL EDUCATION 

Mr.K.ILAYAPERUMAL.,M.Sc.,M.Phil.,M.Ed.,M.Phil.,(Ph.D).,NET , Nehru College of Education,     68 

 

Causes of Noise Pollution 

1. Industrialization: Most of the industries use big machines which are 

capable of producing large amount of noise. Apart from that, various 

equipments like compressors, generators, exhaust fans, grinding mills also 

participate in producing big noise. Therefore, you must have seen workers in 

these factories and industries wearing ear plugs to minimize the effect of 

noise. 

2. Poor Urban Planning: In most of the developing countries, poor urban 

planning also play a vital role. Congested houses, large families sharing 

small space, fight over parking, frequent fights over basic amenities leads to 

noise pollution which may disrupt the environment of society. 

3. Social Events: Noise is at its peak in most of the social events. Whether 

it is marriage, parties, pub, disc or place of worship, people normally flout 

rules set by the local administration and create nuisance in the area. People 

play songs on full volume and dance till midnight which makes the 

condition of people living nearby pretty worse. In markets, you can see 

people selling clothes via making loud noise to attract the attention of 

people. 

4. Transportation: Large number of vehicles on roads, aeroplanes flying 

over houses, underground trains produce heavy noise and people get it 

difficult to get accustomed to that. The high noise leads to a situation 

wherein a normal person lose the ability to hear properly. 

5. Construction Activities: Under construction activities like mining, 

construction of bridges, dams, buildings, stations, roads, flyovers take place 

in almost every part of the world. These construction activities take place 

everyday as we need more buildings, bridges to accommodate more people 

and to reduce traffic congestion. The down point is that these construction 

equipments are too noisy. 

6. Household Chores: We people are surrounded by gadgets and use them 

extensively in our daily life. Gadgets like TV, mobile , mixer grinder, 

pressure cooker, vacuum cleaners , washing machine and dryer, cooler, air 

conditioners are minor contributors to the amount of noise that is produced 

but it affects the quality of life of your neighborhood in a bad way. 
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While this form of pollution may seem harmless, it in fact has far 

reaching consequences. The adverse effects on the health of the 

environment are quite severe. Not only is the local wildlife affected by the 

pollution, humans also face a number of problems due to it. 

Effects of Noise Pollution 

1. Hearing Problems: Any unwanted sound that our ears have not been 

built to filter can cause problems within the body. Our ears can take in a 

certain range of sounds without getting damaged. Man made noises such as 

jackhammers, horns, machinery, airplanes and even vehicles can be too 

loud for our hearing range. Constant exposure to loud levels of noise can 

easily result in the damage of our ear drums and loss of hearing. It also 

reduces our sensitivity to sounds that our ears pick up unconsciously to 

regulate our body’s rhythm. 

2. Health Issues: Excessive noise pollution in working areas such as offices, 

construction sites, bars and even in our homes can influence psychological 

health. Studies show that the occurrence of aggressive behavior, 

disturbance of sleep, constant stress, fatigue and hypertension can be 

linked to excessive noise levels. These in turn can cause more severe and 

chronic health issues later in life. 

3. Sleeping Disorders: Loud noise can certainly hamper your sleeping 

pattern and may lead to irritation and uncomfortable situations. Without a 

good night sleep, it may lead to problems related to fatigue and your 

performance may go down in office as well as at home. It is therefore 

recommended to take a sound sleep to give your body proper rest. 

4. Cardiovascular Issues: Blood pressure levels, cardio-vascular disease 

and stress related heart problems are on the rise. Studies suggest that high 

intensity noise causes high blood pressure and increases heart beat rate as 

it disrupts the normal blood flow. Bringing them to a manageable level 

depends on our understanding noise pollution and how we tackle it. 

5. Trouble Communicating: High decibel noise can put trouble and may 

not allow two people to communicate freely. This may lead to 

misunderstanding and you may get difficult understanding the other 

person. Constant sharp noise can give you severe headache and  disturb 

your emotional balance. 
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6. Effect on Wildlife: Wildlife faces far more problems than humans 

because noise pollution since they are more dependent on sound. Animals 

develop a better sense of hearing than us since their survival depends on it. 

The ill effects of excessive noise begin at home. Pets react more aggressively 

in households where there is constant noise. 

Prevention & Control of Noise Pollution 

 Wear earplugs whenever exposed to elevated noise levels 

 Maintain a level of around 35 dB in your bedroom at night, and 

around 40 dB in your house during the day 

 If possible, choose your residential area as far removed from heavy 

traffic as you can 

 Avoid prolonged use of earphones, especially at elevated sound levels 

 If possible, avoid jobs with regular exposure to elevated sound levels 

Nuclear Pollution 

Definition 

Any undesirable effect caused to the environment due to radioactive 

substances or radiations is called nuclear pollution.  

CAUSES OF NUCLEAR POLLUTION 

Most activities that involve radioactive substances have potential to 

contaminate the environment .these include 

 Nuclear weapons testing- 

Beginning with the Second World War when Japan was subdued after 

the use of the nuclear bombs on the cities of Hiroshima and Nagasaki, 

countries have been in the race to develop their own nuclear arms, in 

the name of defence, but more to threaten rival nations. These were 

led by US, Russia, Britain, France and China. Nowadays N. Korea, 

Iran and many of the developing countries are equipped to build these 

weapons as well. 

 Nuclear Power Plants 

Intense Nuclear energy from radioactive fuel is used to heat water to 

steam. The steam is then used to turn the turbines that in turn work 

the generators to produce electricity. Small amounts of radiation are 

https://www.environmentalpollutioncenters.org/residential/
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released during this process into the water which may then dispose off 

indiscriminately causing nuclear pollution. 

 Improper disposal of spent nuclear fuel. 

Spent nuclear fuel contains very active radioactive atoms that remain 

so sometimes almost for 600yrs or more. These must be disposed of in 

a very careful manner, with strict regulations in well designated 

spaces. But the fact is many governments tend to approve of dumping 

nuclear fuel as far from their country as possible. The favourite 

dumping ground of many countries was the Pacific Ocean. 

Greenpeace an organisation dedicated to preserving the environment 

and saving the earth from pollution has brought attention to this 

activity and opposes it with fervour. 

On a smaller scale is the radioactive waste that is produced in 

diagnostic Imaging in Health sector. 

 Accident/Damage to Nuclear power plants 

This most famous of these was the Chernobyl Nuclear Disaster in 

Russia in 1986. The fallout of this accident was felt over three 

countries- Russia, Ukraine and Belarus. The area surrounding the 

reactor is still polluted and not suitable for inhabitation or farming. 

 Effects of Nuclear Pollution 

The effect of nuclear pollution is seen on every organism in the environment 

from the bacteria to plants to human beings. Nothing is spared. 

 The immediate and closest to the source, experience Radiation 

Sickness. In small doses of 75-200 rems. One experiences vomiting, 

fatigue and loss of appetite. At higher exposures of 300 rem and more 

changes in the blood cells and bleeding occurs. Above 600 rems there 

is loss of hair, loss of immunity usually resulting in death in a few 

days to weeks. Radiation causes changes in the cell and gene 

structure of rapidly multiplying cells of the body, such as bone 

marrow, skin, intestines, lymphoid tissue and embryo. 

 Those exposed from a distance may not show any immediate 

symptom. But the tendency to develop various forms of cancersand 

have a shortened life span is seen. Radiation also causes cell 

mutations which can be transferred to the next generation. 



                                                        ENVIRONMENTAL EDUCATION 

Mr.K.ILAYAPERUMAL.,M.Sc.,M.Phil.,M.Ed.,M.Phil.,(Ph.D).,NET , Nehru College of Education,     72 

 

 Foetuses are affected with birth defects and cancers. They may also 

have a shorter life span. 

 Plants die and some show genetic changes and stunted growth. 

Animals are also affected and do not survive for too long. 

 The radiation in the atmosphere will not dissipate quickly. Every 

water source will also be affected. In fact it may take years or 

centuries to reach a point where such a space may become habitable. 

 An average person will be exposed to about 180 milli rem of radiation 

in a year from exposure to natural radiation, medical and dental X 

rays, Colour TVs, airport baggage X rays etc. 

Prevention & control of Nuclear pollution 

 Whilst undergoing procedures for X rays or radiation therapy, correct 

protection gear such as lead aprons must be worn. This includes 

pregnant women. Using lead sheathed walls in imaging facilities is 

also mandatory. 

 As a lay person one must be aware of the dangers of nuclear pollution. 

If living in the vicinity of a nuclear plant or hearing of one being 

planned, one should use one’s right to make sure the governing bodies 

are planning thoroughly on the building, implementing and disposal 

of the wastes. Make certain that the authorities are prepared in case 

of a disaster, to handle all the situations such as containing the 

contamination to arranging an evacuation. 

 While working at a radiation facility or in nuclear plant workers are 

always monitored for the amount of radiation they have been exposed 

to. 

 Radioactive wastes are actually recyclable to a good extent because 

usable fuel is still being created in the wasted material which can then 

be reprocessed. 

 Governments are authorising research on developing better means for 

disposal of radioactive wastes. The most feasible method now appears 

to be deep underground storage of wastes. 

 Power plants must ensure that the radioactive fuel and wastes are 

being transported and disposed of in safe containers which are long 

lasting and unbreakable. 

 Governing agencies need to make sure that radioactive material does 

not fall into wrong hands that will, for a profit sell these to people who 

are in the business of war mongering. 
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Global Warming 

Definition 

Global warming is the increase in the earth’s average temperature due to 

release of several greenhouse gases to the atmosphere by humans. Global 

warming is affecting many parts of the world. Due to global warming, the 

glaciers are melting which is causing the rise in the sea level. When the level 

of the sea rises, it causes danger to the people living in the low lying areas. 

Causes of Global Warming 

 Global warming is primarily a problem of too much carbon dioxide 

(CO2) in the atmosphere—which acts as a blanket, trapping heat and 

warming the planet.  

 As we burn fossil fuels like coal, oil and natural gas for energy or cut 

down and burn forests to create pastures and plantations, carbon 

accumulates and overloads our atmosphere.  

 Certain waste management and agricultural practices aggravate the 

problem by releasing other potent global warming gases, such as 

methane and nitrous oxide.  

Effects of Global Warming 

 In the past, scientists have been skeptical of blaming increasing 

temperatures on global warming. As we head into future ventures of 

technology and ingenuity, the science community has steadily stepped 

on board with the Environmental Protection Agency and other 

believers in global warming to do something about it. Like never 

before, scientists are seeing growing rates of increased climate change. 

 

 Melting polar ice-caps, the collapse of vegetation and wildlife, and 

violent surges of hurricanes more rampant in the past, are all 

concerning reasons to understand how climate change can effect so 

many faucets on planet earth. Global warming doesn’t just mean the 

earth’s getting warmer. Global warming’s massive impact on social, 

economic, and physical health are areas for great distress. 

 

 Global Warming is already affecting the human kind, plant and 

animals in number of ways through increased ocean levels, droughts 

https://www.conserve-energy-future.com/GlobalWarming.php
https://www.conserve-energy-future.com/GlobalWarming.php
https://www.conserve-energy-future.com/GlobalWarmingCauses.php
https://www.conserve-energy-future.com/GlobalWarmingCauses.php
https://www.conserve-energy-future.com/ClimateChangeEffects.php
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and changed weather patterns. It is well recognized by scientists 

around the world as a serious public health and environmental 

concern. Here are 24 effects of global warming on the environment. 

Prevention & Control 

1. Use Fluorescent Light Bulbs: You should immediately change 

incandescent light bulbs and use fluorescent light bulbs, because these 

fluorescent bulbs consume only 25 % energy comparable incandescent 

bulbs. 

2. Switch Off Electric Appliances: When electric appliances are not in your 

use, then plug them off, because they use some energy even in off position. 

3. Change Your Monitor with LCD: Try to get LCD instead of a monitor, 

because LCD takes about 56 percent energy than your monitor. Always keep 

your computer screen status off, when you are not working. 

4. Don’t Leave Fridge’s door open for a Long Time: You take or put 

things in your Fridge quickly, because if you keep open your fridge door for 

a minute, then its motor will remain operative for more than a half hour. 

5. Uses of Solar Energy: You should convert your heating system to 

the solar energy, in this way you can save electricity, money and your 

environment from global warming. 

6. Use Electric or Hybrid Car: You consider purchasing a hybrid or electric 

car, in place of gasoline car. Gasoline car covers 20 to 30 miles per gallon, 

whereas hybrid or eclectic gives you 130 to 140 mg. 

7. Plant Trees At Home: If you have placed at the front or back side of your 

home, trees shading, can make your home cold during summer. Since trees 

absorb carbon dioxide, so reduce the carbon dioxide in your surroundings. 

8. Save Clean Water : You should not waste clean water, because clean 

water has become less, experts see the water crisis in the future. We need 

more energy for the processing of clean water. 

https://www.conserve-energy-future.com/top-25-environmental-concerns.php
https://www.conserve-energy-future.com/top-25-environmental-concerns.php
https://www.conserve-energy-future.com/how-abandoning-boat-kills-environment.php
https://www.conserve-energy-future.com/151-ways-to-save-energy.php
https://www.conserve-energy-future.com/pros-and-cons-of-solar-energy.php
https://www.conserve-energy-future.com/advantages-and-disadvantages-of-hybrid-cars.php
https://www.conserve-energy-future.com/causes-and-solutions-to-the-global-energy-crisis.php
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9. Avoid Lighting at Day Time : The sun provides you light dawn to dusk; 

if you design your home with good planning you can save electricity cost. 

10. Make High Roofs: When you build your home, construct it with high 

ceiling, because it reduces the heat. Ceramic or soil material made roofs to 

comfort the temperature of the room. 

11. Get Your House Insulated: Your house must be properly insulated, use 

insulation in the lower floor, ceiling, over crawl spaces and walls. 

12. Reduce Trash At Home: You should reduce trash that gets produced in 

your house . You can achieve this goal by using recycled products and 

avoiding unnecessary garbage items. 

13. Reduce the Usage of Hot Water: You should try better to reduce the 

usage of hot water, install low-flow shower-heads in your bathroom; you will 

avoid contributing 350 pounds carbon dioxide yearly. 

14. Grow your Own Foods: Fresh vegetable is better than you buy from the 

grocery store. They will save you expense on gas & time. 

Ozone Depletion 

Definition 

Ozone layer depletion, is simply the wearing out (reduction) of the amount of 

ozone in the stratosphere 

Main Ozone Depleting Substances (ODS) 

 Chlorofluorocarbons (CFCs) 

It’s billed as the most extensively utilized ozone-depleting substance 

because it attributes to more than 80% of overall ozone depletion. It 

was utilized as a coolant in home appliances like freezers, refrigerators 

and air conditioners in both buildings and cars that were 

manufactured prior to 1995. This substance is usually contained in 

dry cleaning agents, hospital sterilants, and industrial solvents. The 
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substance is also utilized in foam products like mattresses and 

cushions and home insulation. 

 Hydrofluorocarbons (HCFCs) 

Hydrofluorocarbons have over the years served in place of 

Chlorofluorocarbons. They are not as harmful as CFCs to ozone layer. 

 Halons 

It’s especially used in selected fire extinguishers in scenarios where 

the equipment or material could be devastated by water or 

extinguisher chemicals. 

 Carbon Tetrachloride 

Also used in selected fire extinguishers and solvents. 

 Methyl Chloroform 

Commonly utilized in industries for cold cleaning, vapor degreasing, 

chemical processing, adhesives and some aerosols. 

Causes of Ozone Depletion 

 The main things that lead to destruction of the ozone gas in the ozone 

layer.  

 Low temperatures, increase in the level of chlorine and bromine gases 

in the upper stratosphere are some of the reasons that leads to ozone 

layer depletion.  

 But the one and the most important reason for ozone layer depletion 

is the production and emission of chlorofluorocarbons (CFCs). This is 

what which leads to almost 80 percent of the total ozone layer 

depletion. 

 There are many other substances that lead to ozone layer depletion 

such as hydro chlorofluorocarbons (HCFCs) and volatile organic 

compounds (VOCs). Such substances are found in vehicular 

emissions, by-products of industrial processes, aerosols and 

refrigerants. All these ozone depleting substances remain stable in the 
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lower atmospheric region, but as they reach the stratosphere, they get 

exposed to the ultra violet rays. This leads to their breakdown and 

releasing of free chlorine atoms which reacts with the ozone gas, thus 

leading to the depletion of the ozone layer. 

Effects of Ozone Depletion 

1. Damage to human health 

If the ozone layer is depleted, it means humans will be overly exposed to 

strong UV light. Overexposure to strong UV light causes skin cancer, 

cataracts, sunburns, weakening of immune system and quick aging. 

2. Devastation to environment 

Many crops species are vulnerable to strong UV light and overexposure may 

well lead to minimal growth, photosynthesis and flowering. Some of the crop 

species vulnerable to UV light include barley, wheat, corn, oats, rice, 

broccoli, tomatoes, cauliflower just to name a few. Forests equally bear the 

brunt of ozone depletion. 

3. Threat to marine life 

Certain marine life, especially planktons, is greatly impacted by exposure to 

strong ultraviolet rays. In the aquatic food chain, planktons appear high up. 

If planktons decrease in number due to ozone layer destruction, the marine 

food chain would be disrupted in many ways. Also, overexposure of sun rays 

could reduce the fortunes of fishers. On top of that, certain species of 

marine life have been greatly affected by overexposure to ultraviolet 

radiation at their early stage. 

4. Effect on animals 

In domesticated animals, too much Ultraviolet radiation could also lead to 

skin and eye cancer. 

5. Impacts certain materials 

Materials like plastics, wood, fabrics, rubber are massively degraded by too 

much ultraviolet radiation 
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Prevention and Control of Ozone Depletion 

1. Desist from using pesticides 

Pesticides are great chemicals to rid your farm of pests and weeds, but they 

contribute enormously to ozone layer depletion. The surefire solution to get 

rid of pests and weeds is to apply natural methods. Just weed your farm 

manually and use alternative eco-friendly chemicals to alleviate pests. 

2. Discourage driving of private vehicles 

The easiest technique to minimize ozone depletion is to limit the number of 

vehicles on the road. These vehicles emit a lot of greenhouse gases that 

eventually form smog, a catalyst in the depletion of ozone layer. 

3. Utilize environmentally friendly cleaning products 

Most household cleaning products are loaded with harsh chemicals that find 

way to the atmosphere, eventually contributing to degradation of the ozone 

layer. Use natural and environmentally friendly cleaning products to arrest 

this situation. 

4. Prohibit the use of harmful nitrous oxide 

Population Explosion 

Meaning 

Population Explosion refers the sudden and rapid rise in the size of 

population, especially human population. It is an unchecked growth of 

human population caused as a result of: 

 increased birth rate, 

 decreased infant mortality rate, and 

 improved life expectancy. 

A drastic growth in population beyond normal limits is called population 

explosion. It is more prominent in under-developed and developing countries 

than in developed countries. 

https://www.conserve-energy-future.com/amazing-eco-friendly-holiday-tips.php
https://www.conserve-energy-future.com/greenhouse-gases.php
https://www.conserve-energy-future.com/smogpollution.php
https://www.conserve-energy-future.com/25-green-eco-friendly-products.php
https://www.conserve-energy-future.com/15-easy-ways-to-become-environmentally-friendly.php
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Population explosion mainly refers to the surge in population post-World 

War II. However, in context to India, it refers to the rapid increase in 

population in post-Independent era. 

Causes 

The causes of population explosion are as follows: 

 Accelerating birthrate: Due to lack of awareness about the positive 

impact of using birth-control method, there has been a steady growth 

in birthrate. 

 Decrease in infant mortality rate: An improvement in medical 

science and technology, wide usage of preventive drugs (vaccines), has 

reduced the infant mortality rate. There has been great improvement in 

medical and health-care facilities during the past few decades. 

 Increase in life expectancy: Due to improved living conditions, better 

hygiene and sanitation habits, better nutrition, health education, etc. 

the average life expectancy of human population has improved 

significantly. Steady supply of good quality food make sure that the 

population is well nourished. Populations grow when they are 

adequately nourished. 

 Increased immigration: An increase in immigration often contributes 

towards population explosion, particularly in developed countries. It 

happens when a large number arrive at an already populated place 

with the intention to reside permanently. 

 Less space than required: In urban cities, it is often found that there 

is very less scope for making available extra space to absorb the 

additional population. In such cases, a large population is seen packed 

into a smaller space. 

Effects 

The effects of population explosion in India are as follows: 

1. Over-population: Population explosion may lead to overpopulation, 

i.e., a condition where population surges to a level that the earth 

cannot accommodate comfortably, and poses a threat to the 

environment. 

2. Unemployment: In developing countries like India, with a backward 

economy and little scope for fruitful employment, millions of people 
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find no work to do. The unemployed, having nothing to do and 

without an ensured living, are left frustrated and demoralize, losing 

their faith in life itself. As it happens in India and several 

underdeveloped countries in Asia and Africa, the unemployed 

threatens the very process of development and plunge the country in 

gloom. It is only natural. Those who are born with two hands consider 

it a curse when they are denied the simple right to work and earn a 

living. While their numbers go on multiplying and the growth rate 

becomes menacing, the fruits of development are found to be too 

inadequate to bridge the yawning gulf. 

3. Poverty: High birth rate, both historically and statistically, is 

associated with poverty and low standard of living. It may be noted 

that poverty is both the cause and effect of population explosion. Due 

to poverty, there has been massive growth of population. On the other 

hand, the large masses of people live in poverty due to overpopulation. 

4. Illiteracy: The resources available are fixed. In theory and in practice, 

the total available resources are shared by the people using them. 

Population explosion is the key reason for illiteracy in India. People 

prefer engage their children in economic activities, rather than 

providing them education. 

5. Poor Health: If people do not get adequate food and nutrition, then 

they may suffer from poor health. 

6. Economy: People need food, clothes, shelter, and occupation to make 

their living. The demand for consumption should never exceed the 

production or resource limit. The economy of any country is 

negatively impacted, if there is massive population explosion beyond 

the tolerance limit. 

7. Pollution and Global warming: Too much population causes too 

much pressure on earth. There arises excessive demand for finished 

products leading to over-industrialization and over-

utilization of resources. The industrial discharges, and fumes are the 

chief causes for water and air pollution. Further, the poisonous gases 

released because of burning of fossil fuels in factories is 

widely responsible for Global warming. 

Control Measures / Initiatives 

The government cannot ignore or shelve the problem of population 

explosion, for it is a rot and entire development of the country depends on 
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how effectively it is stemmed. This awareness made our governments, both 

at the centre and in the states, to think about the adopt official programme 

to educate public opinion and reduce the birth rate so that the population 

can fit in well with the evolving pattern of developing economy. 

The Family Planning as an official programme was launched with 

much fanfare in 1952. The government is still trying to educate the people. 

All government agencies and institutions mobilized all their resources to 

attain the goal of planned families. The propaganda machinery was geared 

up with the help of public media. The people were reminded of the 

advantages of small families, of healthy and happy children and of the need 

for eradicating the age-old poverty. The parents were persuaded to go in for 

sterilization after the births of two children, for the contraceptive were not 

always found to be safe and full-proof. Many parents, especially the 

educated, came forward to see things in the new light and were amenable to 

persuasion. However, many others resisted, at places quite violently, and 

refused to see reason. The government was very serious about making the 

programme a success. The state governments also came forward to help the 

center in its bid to achieve success. Cheap contraceptives were distributed 

in even the remotest villages, sex education was popularized, vasectomy 

operations were conducted and abortion was legalized. 

However, even then family planning has a lot more to achieve, for the 

population in India has already become about 121 billion and at this rate of 

growth it may very soon become 150 billion and then 200 billion and so on.  

The problem of population can be solved only by creating awareness 

and educating the people to control birthrates. The advantages of adopting 

to various birth control methods should be properly explained to common 

people. 

Urbanization 

Definition 

Urbanization is a process whereby populations move from rural to 

urban area, enabling cities and towns to grow. It can also be termed as the 

progressive increase of the number of people living in towns and cities. It is 

highly influenced by the notion that cities and towns have achieved better 

economic, political, and social mileages compared to the rural areas. 
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Causes of Urbanization 

1. Industrialization 

Industrialization is a trend representing a shift from the old 

agricultural economics to novel non-agricultural economy, which creates a 

modernized society. Through industrial revolution, more people have been 

attracted to move from rural to urban areas on the account of improved 

employment opportunities. Industrialization has increased employment 

opportunities by giving people the chance to work in modern sectors in job 

categories that aids to stir economic developments. 

2. Commercialization 

Commerce and trade play a major role in urbanization. The 

distribution of goods and services and commercial transactions in the 

modern era has developed modern marketing institutions and exchange 

methods that have tremendously given rise to the growth of towns and 

cities. Commercialization and trade comes with the general perception that 

the towns and cities offer better commercial opportunities and returns 

compared to the rural areas. 

3. Social benefits and services 

There are numerous social benefits attributed to life in the cities and 

towns. Examples include better educational facilities, better living 

standards, better sanitation and housing, better health care, better 

recreation facilities, and better social life in general. On this account, more 

and more people are prompted to migrate into cities and towns to obtain the 

wide variety of social benefits and services which are unavailable in the 

rural areas. 

4. Employment opportunities 

In cities and towns, there are ample job opportunities that continually 

draw people from the rural areas to seek better livelihood. Therefore, the 

majority of people frequently migrate into urban areas to access well paying 

jobs as urban areas have countless employment opportunities in all 

developmental sectors such as public health, education, transport, sports 

and recreation, industries, and business enterprises. Services and 

industries generate and increase higher value-added jobs, and this leads to 

more employment opportunities. 
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5. Modernization and changes in the mode of living 

Modernization plays a very important role in the process of 

urbanization. As urban areas become more technology savvy together with 

highly sophisticated communication, infrastructure, medical facilities, 

dressing code, enlightenment, liberalization, and other social amenities 

availability, people believe they can lead a happy life in cities. In urban 

areas, people also embrace changes in the modes of living namely residential 

habits, attitudes, dressing, food, and beliefs. As a result, people migrate to 

cities and the cities grow by absorbing the growing number of people day 

after day. 

6. Rural urban transformation 

As localities become more fruitful and prosperous due to the discovery 

of minerals, resource exploitation, or agricultural activities, cities start 

emerging as the rural areas transform to urbanism. The increase in 

productivity leads to economic growth and higher value-added employment 

opportunities. 

This brings about the need to develop better infrastructure, better 

education institutions, better health facilities, better transportation 

networks, establishment of banking institutions, better governance, and 

better housing. As this takes place, rural communities start to adopt the 

urban culture and ultimately become urban centers that continue to grow 

as more people move to such locations in search of a better life. 

Effects of Urbanization 

1. Positive effects of urbanization 

Urbanization yields several positive effects if it happens within the 

appropriate limits. Some of the positive implications of urbanization 

therefore include creation of employment opportunities, technological and 

infrastructural advancements, improved transportation and communication, 

quality educational and medical facilities, and improved standards of living. 

However, extensive urbanization mostly results in adverse effects. Below 

listed points are few of them. 
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2. Housing problems 

Urbanization attracts people to cities and towns which lead to high 

population increase. With the increase in the number of people living in 

urban centers, there is continued scarcity of houses. This is due to 

insufficient expansion space for housing and public utilities, poverty, 

unemployment, and costly building materials which can only be afforded by 

few individuals. 

3. Overcrowding 

Overcrowding is a situation whereby a huge number of people live in a 

small space. This form of congestion in urban areas is consistent because of 

overpopulation and it is an aspect that increases day by day as more people 

and immigrants move into cities and towns in search of better life. Most 

people from rural or undeveloped areas always have the urge of migrating 

into the city that normally leads to congestion of people within a small area.  

4. Unemployment 

The problem of joblessness is highest in urban areas and it is even 

higher among the educated people. It is estimated that more than half of 

unemployed youths around the globe live in metropolitan cities. And, as 

much as income in urban areas is high, the costs of living make the incomes 

to seem horribly low. The increasing relocation of people from rural or 

developing areas to urban areas is the leading cause of urban 

unemployment. 

5. Development of slums 

The cost of living in urban areas is very high. When this is combined 

with random and unexpected growth as well as unemployment, there is the 

spread of unlawful resident settlements represented by slums and 

squatters. The growth of slums and squatters in urban areas is even further 

exacerbated by fast-paced industrialization, lack of developed land for 

housing, large influx of rural immigrants to the cities in search of better life, 

and the elevated prices of land beyond the reach of the urban poor. 

6. Water and sanitation problems 

Because of overpopulation and rapid population increase in most 

urban centers, it is common to find there are inadequate sewage facilities. 

https://www.conserve-energy-future.com/causes-effects-solutions-of-overpopulation.php
https://www.conserve-energy-future.com/causes-effects-solutions-of-overpopulation.php
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Municipalities and local governments are faced with serious resource crisis 

in the management of sewage facilities. As a result, sanitation becomes poor 

and sewages flow chaotically, and they are drained into neighboring 

streams, rivers, lakes, or seas. Eventually, communicable diseases such as 

typhoid, dysentery, plague, and diarrhea spread very fast leading to 

suffering and even deaths. Overcrowding also highly contributes to water 

scarcity as supply falls short of demand. 

7. Poor health and spread of diseases 

The social, economic and living conditions in congested urban areas 

affects access and utilization of public health care services. Slum areas in 

particular experience poor sanitation and insufficient water supply which 

generally make slum populations susceptible to communicable diseases. 

The environmental problems such as urban pollution also cause many 

health problems namely allergies, asthma, infertility, food poisoning, cancer 

and even premature deaths. 

8. Traffic congestion 

When more people move to towns and cities, one of the major 

challenges posed is in the transport system. More people means increased 

number of vehicles which leads to traffic congestion and vehicular pollution. 

Many people in urban areas drive to work and this creates a severe traffic 

problem, especially during the rush hours. Also as the cities grow in 

dimension, people will move to shop and access other social needs/wants 

which often cause traffic congestion and blockage. 

9. Urban crime 

Issues of lack of resources, overcrowding, unemployment, poverty, and 

lack of social services and education habitually leads to many social 

problems including violence, drug abuse, and crime. Most of the crimes 

such as murder, rape, kidnapping, riots, assault, theft, robbery, and 

hijacking are reported to be more prominent in the urban vicinities. Besides, 

poverty related crimes are the highest in fast-growing urban regions. These 

acts of urban crime normally upset the peace and tranquility of 

cities/towns. 

 

https://www.conserve-energy-future.com/causes-effects-solutions-of-water-scarcity.php
https://www.conserve-energy-future.com/causes-effects-solutions-of-water-scarcity.php
https://www.conserve-energy-future.com/15-current-environmental-problems.php
https://www.conserve-energy-future.com/causes-and-effects-of-particulate-matter.php
https://www.conserve-energy-future.com/causes-and-effects-of-environmental-pollution.php
https://www.conserve-energy-future.com/causes-effects-solutions-of-overpopulation.php
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Solutions of Urbanization 

1. Building sustainable and environmentally friendly cities 

Governments should pass laws that plan and provide environmentally 

sound cities and smart growth techniques, considering that people should 

not reside in unsafe and polluted areas. The objective here is to build 

sustainable cities that embrace improved environmental conditions and safe 

habitats for all urban populations. Governments should also encourage 

sustainable use of urban resources and support an economy based on 

sustainable environment such as investment in green infrastructure, 

sustainable industries, recycling and environmental campaigns, pollution 

management, renewable energy, green public transportation, and water 

recycling and reclamation. 

2. Provision of essential services 

Urban stakeholders must ensure all populations within the urban 

areas have access to adequate essential social services namely education, 

health, sanitation and clean water, technology, electricity, and food. The 

objective here is to provide and implement employment opportunities and 

wealth creation activities so that people can earn a living to pay for the 

maintenance of the services. Subsidies can also be availed by the 

government to lower the costs of basic healthcare, basic education, energy, 

education, public transportation, communication systems and technology.  

3. Creation of more jobs 

To lessen the negative effects of rapid urbanization while at the same 

time conserving natural ecosystems, private investments should be 

encouraged so as to utilize natural resources and create more job 

opportunities. Tourism promotion and the sustainable exploitation of 

natural resources can create more jobs for the urban populations. Subsidies 

and grants may as well be provided to foreign and private investment 

in environmentally friendly development projects that encourage job 

creation. 

4. Population control 

Key stakeholders in urban areas must provide campaigns and 

counseling for effective medical health clinics and family planning to help 

reduce the high rates of population growth. Medical health clinics oriented 

https://www.conserve-energy-future.com/innovative-ways-to-build-environmentally-friendly-home.php
https://www.conserve-energy-future.com/innovative-ways-to-build-environmentally-friendly-home.php
https://www.conserve-energy-future.com/what-is-renewable-energy.php
https://www.conserve-energy-future.com/modes-and-benefits-of-green-transportation.php
https://www.conserve-energy-future.com/why-is-recycling-important.php
https://www.conserve-energy-future.com/why-is-recycling-important.php
https://www.conserve-energy-future.com/list-10-natural-resources.php
https://www.conserve-energy-future.com/35-easy-ways-to-eat-environmentally-friendly.php
https://www.conserve-energy-future.com/causes-effects-solutions-of-overpopulation.php
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towards family planning options must be made accessible across the entire 

urban area with the objective of controlling diseases and population growth. 

Deforestation 

Definition 

Deforestation, the clearing or thinning of forests by humans. 

Deforestation represents one of the largest issues in global land use. 

Causes of Deforestation 

I.   Logging 

II.  Mining 

III. Oil and gas extraction 

IV. Cattle ranching 

V.  Agriculture: Cash crops 

VI. Local, National, and International factors: development, land titles, 

government subsidies to attract corporations into developing countries, 

trade agreements (NAFTA, CAFTA), civil wars, debt, lack of resources, and 

lack of law enforcement. 

 

Effects of Deforestation 

Environmental Impacts 

 Extinctions (loss of biodiversity of microbes (bacteria), plants, insects, 

animals, indigenous peoples, etc.  

 Habitat fragmentation.  This disturbs the animals' habitat and may 

force them to enter habitats which are already occupied.  This can 

pose many problems such as territorial conflicts, homelessness (loss 

of habitat), lack of food availability, migration disturbances, etc. 

 Soil erosion occurs when trees and plants are removed; the rain water 

washes the nutrients in the top soil away.  

 Changes in watershed geomorphology. 

 Desertification (dry, hot, arid conditions). 

https://www.britannica.com/science/forest
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 Edge effects can change microclimates (small climates) which 

affect endemic species (native species which can only live in specific 

environmental and habitat conditions). 

 Climate change (more carbon dioxide is released into the atmosphere, 

thus increasing the effects of global warming). 

 Pollution (ground, water and air pollution from oil extraction and 

mining chemicals). 

Social impacts 

 Loss of culture (indigenous peoples subsistence living in the 

rainforest).  People who live in the rainforest depend on the natural 

environment for food, shelter, materials for cooking, clothing, etc.  If 

the forest is cut down or if their environment becomes polluted from 

oil extraction and mining, they are forced to move or risk starvation 

and sickness.    

 Displacement of people (loss of farmland, forest resources, etc). 

 Social conflicts and struggles over land and natural resources. 

 Conflicts over racial and ethnic rights. 

 Poisoning from oil and mining waste. 

 Economic uncertainty (price fluctuations and high interest rates on 

outstanding international loans with The World Bank and 

International Monetary Fund.  

Sanitation 

Sanitation 

Definition 

Sanitation refers to public health conditions related to clean drinking 

water and adequate treatment and disposal of human excreta and sewage. 

The term sanitation is connected with various descriptors or adjectives 

to signify certain types of sanitation systems (which may deal only 

with human excreta management or with the entire sanitation system, i.e. 

also greywater, stormwater and solid waste management) - in alphabetical 

order: 

Types of Sanitation 

 Basic sanitation 

In 2017, JMP defined a new term: "basic sanitation service". This is 

defined as the use of improved sanitation facilities that are not shared with 

other households. A lower level of service is now called "limited sanitation 

https://en.wikipedia.org/wiki/Public_health
https://en.wikipedia.org/wiki/Drinking_water
https://en.wikipedia.org/wiki/Drinking_water
https://en.wikipedia.org/wiki/Human_waste
https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Human_excreta
https://en.wikipedia.org/wiki/Joint_Monitoring_Programme_for_Water_Supply_and_Sanitation
https://en.wikipedia.org/wiki/Improved_sanitation
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service" which refers to use of improved sanitation facilities that are shared 

between two or more households.  

 Container-based sanitation 

Container-based sanitation (CBS) refers to a sanitation system where 

human excreta is collected in sealable, removable containers (or cartridges) 

that are transported to treatment facilities.[16] Container-based sanitation is 

usually provided as a service involving provision of certain types of portable 

toilets, and collection of excreta at a cost borne by the users. With suitable 

development, support and functioning partnerships, CBS can be used to 

provide low-income urban populations with safe collection, transport and 

treatment of excrement at a lower cost than installing and 

maintaining sewers.[17] In most cases, CBS is based on the use of urine-

diverting dry toilets. 

 Community-led total sanitation 

Community-Led Total Sanitation (CLTS) is an approach to 

achieve behavior change in mainly rural people by a process of "triggering", 

leading to spontaneous and long-term abandonment of open 

defecation practices. CLTS takes an approach to rural sanitation that works 

without hardware subsidies and that facilitates communities to recognize 

the problem of open defecation and take collective action to clean up and 

become "open defecation free". 

 Dry sanitation 

The term "dry sanitation" is not in widespread use and is not very well 

defined. It usually refers to a system that uses a type of dry toilet and no 

sewers to transport excreta. Often when people speak of "dry sanitation" 

they mean a sanitation system that uses urine-diverting dry toilet (UDDTs).  

 Ecological sanitation 

Ecological sanitation, which is commonly abbreviated to ecosan, is an 

approach, rather than a technology or a device which is characterized by a 

desire to "close the loop" (mainly for the nutrients and organic matter) 

between sanitation and agriculture in a safe manner. Put in other words: 

"Ecosan systems safely recycle excreta resources (plant nutrients and 

organic matter) to crop production in such a way that the use of non-

renewable resources is minimised". When properly designed and operated, 

ecosan systems provide a hygienically safe, economical, and closed-loop 

system to convert human excreta into nutrients to be returned to the soil, 

and water to be returned to the land. Ecosan is also called resource-oriented 

sanitation. 

https://en.wikipedia.org/wiki/Excreta
https://en.wikipedia.org/wiki/Sanitation#cite_note-Tilmans-16
https://en.wikipedia.org/wiki/Portable_toilet
https://en.wikipedia.org/wiki/Portable_toilet
https://en.wikipedia.org/wiki/Sewerage
https://en.wikipedia.org/wiki/Sanitation#cite_note-Shepardj-17
https://en.wikipedia.org/wiki/Urine-diverting_dry_toilet
https://en.wikipedia.org/wiki/Urine-diverting_dry_toilet
https://en.wikipedia.org/wiki/Behavior_change_(public_health)
https://en.wikipedia.org/wiki/Open_defecation
https://en.wikipedia.org/wiki/Open_defecation
https://en.wikipedia.org/wiki/Collective_action
https://en.wikipedia.org/wiki/Dry_toilet
https://en.wikipedia.org/wiki/Urine-diverting_dry_toilet
https://en.wikipedia.org/wiki/Ecological_sanitation
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 Emergency sanitation 

Emergency sanitation is required in situations including natural 

disasters and relief for refugees and Internally Displaced 

Persons (IDPs).[21]There are three phases: Immediate, short term and long 

term.[21] In the immediate phase, the focus is on managing open defecation, 

and toilet technologies might include very basic latrines, pit latrines, bucket 

toilets, container-based toilets, chemical toilets. The short term phase might 

also involve technologies such as urine-diverting dry toilets, septic 

tanks, decentralized wastewater systems. Providing handwashingfacilities 

and management of fecal sludge are also part of emergency sanitation. 

The Sphere Project handbook provides protection principles and core 

standards for sanitation to put in place after a disaster or conflict. 

 Environmental sanitation 

Environmental sanitation encompasses the control of environmental 

factors that are connected to disease transmission. Subsets of this category 

are solid waste management, water and wastewater treatment, industrial 

waste treatment and noise and pollution control. 

 Improved and unimproved sanitation[ 

Improved sanitation and unimproved sanitation refers to the 

management of human feces at the household level. This terminology is the 

indicator used to describe the target of the Millennium Development Goal on 

sanitation, by the WHO/UNICEF Joint Monitoring Programme for Water 

Supply and Sanitation. 

Lack of sanitation 

Lack of sanitation refers to the absence of sanitation. In practical 

terms it usually means lack of toilets or lack of hygienic toilets that anybody 

would want to use voluntarily. The result of lack of sanitation is 

usually open defecation (and open urination but this is of less concern) with 

associated serious public health issues.[22] It is estimated that 2.4 billion 

people still lacked improved sanitation facilities as of 2015.  

Onsite sanitation 

Onsite sanitation (or on-site sanitation) is defined as a sanitation 

system in which excreta and wastewater are collected, stored or treated at 

the same location (or on the same plot) where they are 

generated.[24] Examples are pit latrines and septic tanks. On-site sanitation 

systems are often connected to fecal sludge management systems where the 

fecal sludge that is generated onsite is treated as an offsite location. A 

related term is a decentralized wastewater system which refers in particular 

https://en.wikipedia.org/wiki/Refugee
https://en.wikipedia.org/wiki/Internally_displaced_person
https://en.wikipedia.org/wiki/Internally_displaced_person
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https://en.wikipedia.org/wiki/Sanitation#cite_note-Harveybook-21
https://en.wikipedia.org/wiki/Open_defecation
https://en.wikipedia.org/wiki/Latrine
https://en.wikipedia.org/wiki/Pit_latrines
https://en.wikipedia.org/wiki/Bucket_toilet
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https://en.wikipedia.org/wiki/Container-based_sanitation
https://en.wikipedia.org/wiki/Chemical_toilet
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https://en.wikipedia.org/wiki/Septic_tank
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https://en.wikipedia.org/wiki/Decentralized_wastewater_system
https://en.wikipedia.org/wiki/Hand_washing
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https://en.wikipedia.org/wiki/Disease_transmission
https://en.wikipedia.org/wiki/Wastewater
https://en.wikipedia.org/wiki/Industrial_waste
https://en.wikipedia.org/wiki/Industrial_waste
https://en.wikipedia.org/wiki/Improved_sanitation
https://en.wikipedia.org/wiki/Unimproved_sanitation
https://en.wikipedia.org/wiki/Millennium_Development_Goal
https://en.wikipedia.org/wiki/WHO
https://en.wikipedia.org/wiki/UNICEF
https://en.wikipedia.org/wiki/Joint_Monitoring_Programme_for_Water_Supply_and_Sanitation
https://en.wikipedia.org/wiki/Joint_Monitoring_Programme_for_Water_Supply_and_Sanitation
https://en.wikipedia.org/wiki/Open_defecation
https://en.wikipedia.org/wiki/Sanitation#cite_note-22
https://en.wikipedia.org/wiki/Improved_sanitation
https://en.wikipedia.org/wiki/Sanitation#cite_note-tilley-24
https://en.wikipedia.org/wiki/Latrine
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to the wastewater part of on-site sanitation. Similarly, an onsite sewage 

facility can treat the wastewater generated locally. 

Safely managed sanitation 

A relatively high level of sanitation service is now called "safely 

managed sanitation" by the JMP definition. This is basic sanitation service 

where in addition excreta are safely disposed of in situ or transported and 

treated offsite.  

Sustainable sanitation 

Sustainable sanitation considers the entire "sanitation value chain", 

from the experience of the user, excreta and wastewater collection methods, 

transportation or conveyance of waste, treatment, and reuse or 

disposal. The term is widely used since about 2009. In 2007 the Sustainable 

Sanitation Alliance defined five sustainability criteria to compare the 

sustainability of sanitation systems. In order to be sustainable, a sanitation 

system has to be economically viable, socially acceptable, technically and 

institutionally appropriate, and it should also protect the environment and 

the natural resources.  

Diseases caused by lack of sanitation 

Relevant diseases and conditions caused by lack of sanitation and 

hygiene include: 

 Waterborne diseases, which can contaminate drinking water 

 Diseases transmitted by the fecal-oral route 

 Infections with intestinal helminths (worms) - approximately two 

billion people are infected with soil-transmitted helminths worldwide; 

they are transmitted by eggs present in human faeces which in turn 

contaminate soil in areas where sanitation is poor.[37] 

 Stunted growth in children 

 Malnutrition, particularly in children 

The list of diseases that could be reduced with proper access to 

sanitation and hygiene practices is very long. For example, in India, 15 

diseases have been listed which could be stamped out by improving 

sanitation:  

 Anaemia, malnutrition 

 Ascariasis (a type of intestinal worm infection) 

 Campylobacteriosis 

 Cholera 

 Cyanobacteria toxins 
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 Dengue 

 Hepatitis 

 Japanese encephalitis (JE) 

 Leptospirosis 

 Malaria 

 Ringworm or Tinea (a type of intestinal worm infection) 

 Scabies 

 Schistosomiasis 

 Trachoma 

 Typhoid and paratyphoid enteric fevers 

 Shigellosis 

 

@@@@@@ 
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UNIT – 5: SOLUTIONS TO ENVIRONMENTAL PROBLEM 

Waste Management 

Definition 

Waste management or waste disposal are all the activities and actions 

required to manage waste from its inception to its final disposal.[1]This includes 

amongst other things collection, transport, treatment and disposal 

of waste together with monitoring and regulation. It also encompasses the legal 

and regulatory framework that relates to waste management encompassing 

guidance on recycling. 

Solid Waste Management 

Meaning 

Solid waste management is a term that is used to refer to the process of 

collecting and treating solid wastes. It also offers solutions for recycling 

items that do not belong to garbage or trash.  

Various Sources of Solid Waste 

Everyday, tonnes of solid waste is disposed off at various landfill sites. This 

waste comes from homes, offices, industries and various other agricultural 

related activities. These landfill sites produce foul smell if waste is not stored 

and treated properly. It can pollute the surrounding air and can seriously affect 

the health of humans, wildlife and our environment. The following are major 

sources of solid waste: 

 Residential 

Residences and homes where people live are some of the major sources of solid 

waste. Garbage from these places include food wastes, plastics, paper, glass, 

leather, cardboard, metals, yard wastes, ashes and special wastes like bulky 

household items like electronics, tires, batteries, old mattresses and used oil. 

Most homes have garbage bins where they can throw away their solid wastes in 

and later the bin is emptied by a garbage collecting firm or person for 

treatment. 

 

https://en.wikipedia.org/wiki/Waste_management#cite_note-UN-1997-1
https://en.wikipedia.org/wiki/Waste
https://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php
https://www.conserve-energy-future.com/Importance_of_Recycling.php
https://www.conserve-energy-future.com/Importance_of_Recycling.php
https://www.conserve-energy-future.com/15-easy-ways-to-reduce-landfill-waste.php
https://www.conserve-energy-future.com/41-super-easy-ways-to-stop-air-pollution.php
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 Industrial 

Industries are known to be one of the biggest contributors of solid waste. They 

include light and heavy manufacturing industries, construction sites, 

fabrication plants, canning plants, power and chemical plants. These 

industries produce solid waste in form of housekeeping wastes, food wastes, 

packaging wastes, ashes, construction and demolition materials, special 

wastes, medical wastes as well as other hazardous wastes. 

 Commercial 

Commercial facilities and buildings are yet another source of solid waste today. 

Commercial buildings and facilities in this case refer to hotels, markets, 

restaurants, go downs, stores and office buildings. Some of the solid wastes 

generated from these places include plastics, food wastes, metals, paper, glass, 

wood, cardboard materials, special wastes and other hazardous wastes. 

 Institutional 

The institutional centers like schools, colleges, prisons, military barracks and 

other government centers also produce solid waste. Some of the common solid 

wastes obtained from these places include glass, rubber waste, plastics, food 

wastes, wood, paper, metals, cardboard materials, electronics as well 

as various hazardous wastes. 

 Construction and Demolition Areas 

Construction sites and demolition sites also contribute to the solid waste 

problem. Construction sites include new construction sites for buildings and 

roads, road repair sites, building renovation sites and building demolition sites. 

Some of the solid wastes produced in these places include steel materials, 

concrete, wood, plastics, rubber, copper wires, dirt and glass. 

 Municipal services 

The urban centers also contribute immensely to the solid waste crisis in most 

countries today. Some of the solid waste brought about by the municipal 

services include, street cleaning, wastes from parks and beaches, wastewater 

treatment plants, landscaping wastes and wastes from recreational areas 

including sludge. 

 

 

 

https://www.conserve-energy-future.com/medical-waste-disposal.php
https://www.conserve-energy-future.com/hazardous-waste-disposal-and-companies.php
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 Treatment Plants and Sites 

Heavy and light manufacturing plants also produce solid waste. They include 

refineries, power plants, processing plants, mineral extraction plants and 

chemicals plants. Among the wastes produced by these plants include, 

industrial process wastes, unwanted specification products, plastics, metal 

parts just to mention but a few. 

 Agriculture 

Crop farms, orchards, dairies, vineyards and feedlots are also sources of solid 

wastes. Among the wastes they produce include agricultural wastes, spoiled 

food, pesticide containers and other hazardous materials. 

 Biomedical 

This refers to hospitals and biomedical equipment and chemical manufacturing 

firms. In hospitals there are different types of solid wastes produced. Some of 

these solid wastes include syringes, bandages, used gloves, drugs, paper, 

plastics, food wastes and chemicals. All these require proper disposal or else 

they will cause a huge problem to the environment and the people in these 

facilities. 

Effects of Poor Solid Waste Management 

Due to improper waste disposal systems particularly by municipal waste 

management teams, wastes heap up and become a problem. People clean their 

homes and places of work and litter their surroundings which affects the 

environment and the community. 

This type of dumping of waste materials forces biodegradable materials to rot 

and decompose under improper, unhygienic and uncontrolled conditions. After 

a few days of decomposition, a foul smell is produced and it becomes 

a breeding ground for different types of disease causing insects as well as 

infectious organisms. On top of that, it also spoils the aesthetic value of the 

area. 

Solid wastes from industries are a source of toxic metals, hazardous wastes, 

and chemicals. When released to the environment, the solid wastes can cause 

biological and physicochemical problems to the environment and may 

affect or alter the productivity of the soils in that particular area. 

https://www.conserve-energy-future.com/31-smart-and-easy-ways-to-reduce-food-waste.php
https://www.conserve-energy-future.com/causes-and-effects-of-environmental-degradation.php
https://www.conserve-energy-future.com/various-littering-facts.php
https://www.conserve-energy-future.com/15-current-environmental-problems.php
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Toxic materials and chemicals may seep into the soil and pollute the 

ground water. During the process of collecting solid waste, the hazardous 

wastes usually mix with ordinary garbage and other flammable wastes making 

the disposal process even harder and risky. 

When hazardous wastes like pesticides, batteries containing lead, mercury or 

zinc, cleaning solvents, radioactive materials, e-waste and plastics are mixed 

up with paper and other scraps are burned they produce dioxins and gasses. 

These toxic gases have a potential of causing various diseases including 

cancer. 

Methods of Solid Waste Management 

There are different methods of solid waste management. The following are some 

of the recognized methods: 

 Sanitary Landfill 

This is the most popular solid waste disposal method used today. Garbage is 

basically spread out in thin layers, compressed and covered with soil or plastic 

foam. Modern landfills are designed in such a way that the bottom of the 

landfill is covered with an impervious liner which is usually made of several 

layers of thick plastic and sand. This liner protects the ground water from 

being contaminated because of leaching or percolation. When the landfill is 

full, it is covered with layers of sand, clay, top soil and gravel to prevent 

seepage of water. 

 Incineration 

This method involves burning of solid wastes at high temperatures until the 

wastes are turned into ashes. Incinerators are made in such a way that they do 

not give off extreme amounts of heat when burning solid wastes. This method 

of solid waste management can be done by individuals, municipalities and even 

institutions. The good thing about this method is the fact that it reduces the 

volume of waste up to 20 or 30% of the original volume. 

 Recovery and Recycling 

Recycling or recovery of resources is the process of taking useful but discarded 

items for next use. Traditionally, these items are processed and cleaned before 

https://www.conserve-energy-future.com/top-10-worst-toxic-pollution-problems.php
https://www.conserve-energy-future.com/various-recycling-facts.php
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they are recycled. The process aims at reducing energy loss, consumption of 

new material and reduction of landfills. 

 Composting 

Due to lack of adequate space for landfills, biodegradable yard waste is allowed 

to decompose in a medium designed for the purpose. Only biodegradable waste 

materials are used in composting. Good quality environmentally friendly 

manure is formed from the compost and can be used for agricultural purposes. 

 Pyrolysis 

This is method of solid waste management whereby solid wastes are chemically 

decomposed by heat without presence of oxygen. This usually occurs under 

pressure and at temperatures of up to 430 degrees Celsius. The solid wastes 

are changed into gasses, solid residue and small quantities of liquid. 

INDUSTRIAL WASTE MANAGEMENT 

Methods of Industrial Waste Management 

Meaning 

Industrial waste is the waste produced by industrial activity which includes 

any material that is rendered useless during a manufacturing process such as 

that of factories, industries, mills, and mining operations. It has existed since 

the start of the Industrial Revolution. 

Industrial waste management is a carefully constructed and environmentally 

conscious plan to dispose of solid, special, or hazardous wastes generated by 

various industries. Prioritize your performance, safety, and efficiency with 

Waste Management’s superior equipment, facilities and expertise to help you: 

 Reduce process residuals 

 Minimize risk 

 Reduce total cost of management 

 Streamline operations 

 Achieve environmental compliance 

 And develop waste management plans, recycling programs, and waste 

minimization solutions. 

https://www.conserve-energy-future.com/15-easy-ways-to-reduce-landfill-waste.php
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https://www.conserve-energy-future.com/15-easy-ways-to-become-environmentally-friendly.php
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Classification of Industrial Waste 

In a broad sense, industrial wastes could be classified into two types. 

1. Hazardous industrial waste 

2. Non-hazardous industrial waste 

 Hazardous Industrial Waste 

Hazardous wastes, which may be in solid, liquid or gaseous form, may cause 

danger to health or environment, either alone or when in contact with other 

wastes. Various agencies have defined hazardous wastes in different ways and 

as such, there is no uniformly accepted international definition so far. It is 

presumed that about 10 to 15 percent of wastes produced by industries are 

hazardous and the generation of hazardous wastes is increasing at the rate of 2 

to 5 percent per year. 

Hazardous industrial wastes in India can be categorized broadly into two 

categories. 

i) Hazardous wastes generated from various industries in India 

ii) Hazardous industrial wastes imported into India from Western Countries for 

re-processing and recycling. 

 Non-Hazardous Industrial Waste 

Non-hazardous or ordinary industrial waste is generated by industrial or 

commercial activities, but is similar to household waste by its nature and 

composition. It is not toxic, presents no hazard and thus requires no special 

treatment. 

In particular, it includes ordinary waste produced by companies, shopkeepers 

and trades people (paper, cardboard, wood, textiles, packaging, etc.). Due to its 

non-hazardous nature, this waste is often sorted and treated in the same 

facilities as household waste. 

Industrial wastes  generate  hazardous or industrial waste, it’s crucial that you 

think about the safest methods of waste management in Atlanta. The most 

effective methods of industrial waste management are ones that aim to reduce, 

reuse, and recycle when possible, and that are guaranteed to cause no harm to 

the environment. Here is a look at the best methods of industrial waste 

management in your area.  

http://www.southernwasteandrecycling.com/services/industrial-waste-management.aspx
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Segregation and Recycling 

Much of the waste that is generated by your company’s production, shipping, 

and packaging needs is not reusable or compostable, but it is recyclable. The 

first step in your industrial waste management program is to identify which 

items can be recycled, and set up recycling bins or dumpsters into which they 

can be sorted. Most recycling centers can handle glass, paper, and plastic 

recycling. Many can also handle scrap metal recycling, cardboard recycling, 

food waste recycling, and electronics recycling. You must segregate and 

separate your recycling from your hazardous waste, compostable waste, and 

non-hazardous solid waste. 

Use of Landfills 

Landfills are one of the most common ways to dispose of waste in America. The 

only waste that should be sent to landfills is that which is non-hazardous, non-

recyclable, and non-compostable. When waste is sent to a landfill, it is confined 

to a small area, compacted when necessary, and then buried in the earth. As 

the waste decomposes, it releases gases that can be converted to natural gases 

used for power and fuel. Landfills are cost-efficient and are designed to 

minimize the harm done to the environment. 

Composting 

The composting process turns organic waste into fertilizer that can be used to 

nourish plants. Most food waste can be composted, and even unsafe organic 

items can be turned into safe composting. You can compost food waste, leaves, 

newspaper, very small pieces of cardboard, straw, and sawdust. Compost is 

then added to soil to provide nutrients and encourage growth. Composting is 

one of the most effective ways to reuse and recycle waste. 

E – Waste Management 

Definition 

"Electronic waste" or "E-Waste" may be defined as discarded computers, office 

electronic equipment, entertainment device electronics, mobile 

phones, television sets, and refrigerators. This includes used electronics which 

are destined for reuse, resale, salvage, recycling, or disposal. Others are re-

usables (working and repairable electronics) and secondary scrap (copper, 

https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Mobile_phones
https://en.wikipedia.org/wiki/Mobile_phones
https://en.wikipedia.org/wiki/Television_set
https://en.wikipedia.org/wiki/Refrigerator
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steel, plastic, etc.) to be "commodities", and reserve the term "waste" for residue 

or material which is dumped by the buyer rather than recycled, including 

residue from reuse and recycling operations, because loads of surplus 

electronics are frequently commingled (good, recyclable, and non-recyclable), 

several public policy advocates apply the term "e-waste" broadly to all surplus 

electronics. Cathode ray tubes (CRTs) are considered one of the hardest types 

to recycle. 

It is estimated that 75% of electronic items are stored due to uncertainty of 

how to manage it. These electronic junks lie unattended in houses, offices, 

warehouses etc. and normally mixed with household wastes, which are finally 

disposed off at landfills. This necessitates implementable management 

measures. 

In industries management of e-waste should begin at the point of generation. 

This can be done by waste minimization techniques and by sustainable 

product design. Waste minimization in industries involves adopting: 

 inventory management, 

 production-process modification, 

 volume reduction, 

 recovery and reuse. 

 Inventory management 

Proper control over the materials used in the manufacturing process is an 

important way to reduce waste generation (Freeman, 1989). By reducing both 

the quantity of hazardous materials used in the process and the amount of 

excess raw materials in stock, the quantity of waste generated can be reduced. 

This can be done in two ways i.e. establishing material-purchase review and 

control procedures and inventory tracking system. 

Developing review procedures for all material purchased is the first step in 

establishing an inventory management program. Procedures should require 

that all materials be approved prior to purchase. In the approval process all 

production materials are evaluated to examine if they contain hazardous 

constituents and whether alternative non-hazardous materials are available. 

Another inventory management procedure for waste reduction is to ensure that 

only the needed quantity of a material is ordered. This will require the 

https://en.wikipedia.org/wiki/Cathode_ray_tube
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establishment of a strict inventory tracking system. Purchase procedures must 

be implemented which ensure that materials are ordered only on an as-needed 

basis and that only the amount needed for a specific period of time is ordered. 

 Production-process modification 

Changes can be made in the production process, which will reduce waste 

generation. This reduction can be accomplished by changing the materials 

used to make the product or by the more efficient use of input materials in the 

production process or both.  

Potential waste minimization techniques can be broken down into three 

categories: 

i) Improved operating and maintenance procedures, 

ii) Material change and 

iii)Process-equipment modification. 

 Improvements in the operation and maintenance of process equipment 

can result in significant waste reduction. This can be accomplished by 

reviewing current operational procedures or lack of procedures and 

examination of the production process for ways to improve its efficiency. 

Instituting standard operation procedures can optimise the use of raw 

materials in the production process and reduce the potential for 

materials to be lost through leaks and spills. A strict maintenance 

program, which stresses corrective maintenance, can reduce waste 

generation caused by equipment failure. An employee-training program 

is a key element of any waste reduction program. Training should 

include correct operating and handling procedures, proper equipment 

use, recommended maintenance and inspection schedules, correct 

process control specifications and proper management of waste 

materials. 

 Hazardous materials used in either a product formulation or a 

production process may be replaced with a less hazardous or non-

hazardous material. This is a very widely used technique and is 

applicable to most manufacturing processes. Implementation of this 

waste reduction technique may require only some minor process 

adjustments or it may require extensive new process equipment. For 
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example, a circuit board manufacturer can replace solvent-based product 

with water-based flux and simultaneously replace solventvapor degreaser 

with detergent parts washer. 

 Installing more efficient process equipment or modifying existing 

equipment to take advantage of better production techniques can 

significantly reduce waste generation. New or updated equipment can 

use process materials more efficiently producing less waste. Additionally 

such efficiency reduces the number of rejected or off-specification 

products, thereby reducing the amount of material which has to be 

reworked or disposed of. Modifying existing process equipment can be a 

very cost-effective method of reducing waste generation. In many cases 

the modification can just be relatively simple changes in the way the 

materials are handled within the process to ensure that they are not 

wasted. For example, in many electronic manufacturing operations, 

which involve coating a product, such as electroplating or painting, 

chemicals are used to strip off coating from rejected products so that 

they can be recoated. These chemicals, which can include acids, 

caustics, cyanides etc are often a hazardous waste and must be properly 

managed. By reducing the number of parts that have to be reworked, the 

quantity of waste can be significantly reduced. 

 Volume reduction 

Volume reduction includes those techniques that remove the hazardous 

portion of a waste from a non-hazardous portion. These techniques are usually 

to reduce the volume, and thus the cost of disposing of a waste material. The 

techniques that can be used to reduce waste-stream volume can be divided 

into 2 general categories: source segregation and waste concentration. 

Segregation of wastes is in many cases a simple and economical technique for 

waste reduction. Wastes containing different types of metals can be treated 

separately so that the metal value in the sludge can be recovered. 

Concentration of a waste stream may increase the likelihood that the material 

can be recycled or reused. Methods include gravity and vacuum filtration, ultra 

filtration, reverse osmosis, freeze vaporization etc. 

For example, an electronic component manufacturer can use compaction 

equipments to reduce volume of waste cathode ray-tube. 
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 Recovery and reuse 

This technique could eliminate waste disposal costs, reduce raw material costs 

and provide income from a salable waste. Waste can be recovered on-site, or at 

an off-site recovery facility, or through inter industry exchange. A number of 

physical and chemical techniques are available to reclaim a waste material 

such as reverse osmosis, electrolysis, condensation, electrolytic recovery, 

filtration, centrifugation etc. For example, a printed-circuit board manufacturer 

can use electrolytic recovery to reclaim metals from copper and tin-lead plating 

bath. 

However recycling of hazardous products has little environmental benefit if it 

simply moves the hazards into secondary products that eventually have to be 

disposed of. Unless the goal is to redesign the product to use nonhazardous 

materials, such recycling is a false solution. 

Sustainable product design 

Minimization of hazardous wastes should be at product design stage itself 

keeping in mind the following factors* 

 Rethink the product design: Efforts should be made to design a 

product with fewer amounts of hazardous materials. For example, the 

efforts to reduce material use are reflected in some new computer 

designs that are flatter, lighter and more integrated. Other companies 

propose centralized networks similar to the telephone system. 

 Use of renewable materials and energy: Bio-based plastics are 

plastics made with plant-based chemicals or plant-produced polymers 

rather than from petrochemicals. Bio-based toners, glues and inks are 

used more frequently. Solar computers also exist but they are currently 

very expensive. 

 Use of non-renewable materials that are safer: Because many of the 

materials used are non-renewable, designers could ensure the product is 

built for re-use, repair and/or upgradeability. Some computer 

manufacturers such as Dell and Gateway lease out their products 

thereby ensuring they get them back to further upgrade and lease out 

again. 
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Alternative Source : 

Green Energy 

Green energy comes from natural sources such as sunlight, wind, rain, tides, 

plants, algae and geothermal heat. These energy resources are renewable, 

meaning they're naturally replenished. In contrast, fossil fuels are a finite 

resource that take millions of years to develop and will continue to diminish 

with use. 

Types of green energy 

Research into renewable, non-polluting energy sources is advancing at such a 

fast pace, it's hard to keep track of the many types of green energy that are 

now in development. Here are 6 of the most common types of green energy: 

Solar Power - The most prevalent type of renewable energy, solar power is 

typically produced using photovoltaic cells, which capture sunlight and turn it 

into electricity. Solar energy is also used to heat buildings and water, provide 

natural lighting and cook food. Solar technologies have become inexpensive 

enough to power everything from small hand-held gadgets to entire 

neighborhoods. 

Wind Power - Air flow on the earth's surface can be used to push turbines, 

with stronger winds producing more energy. High-altitude sites and areas 

just offshoretend to provide the best conditions for capturing the strongest 

winds. According to a 2009 study, a network of land-based, 2.5-megawatt wind 

turbines in rural areas operating at just 20% of their rated capacity could 

supply 40 times the current worldwide consumption of energy. 

Hydropower - Also called hydroelectric power, hydropower is generated by the 

Earth's water cycle, including evaporation, rainfall, tides and the force of water 

running through a dam. Hydropower depends on high precipitation levels to 

produce significant amounts of energy. 

Geothermal Energy - Just under the earth's crust are massive amounts of 

thermal energy, which originates from both the original formation of the planet 

and the radioactive decay of minerals. Geothermal energy in the form of hot 

springs has been used by humans for millennia for bathing, and now it's being 

used to generate electricity. In North America alone, there's enough energy 

https://www.mnn.com/eco-glossary/fossil-fuels
https://www.mnn.com/earth-matters/energy/blogs/us-clears-path-for-offshore-wind-farms
http://www.pnas.org/content/106/27/10933.full
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stored underground to produce 10 times as much electricity as coal currently 

does. 

Biomass - Recently-living natural materials like wood waste, sawdust and 

combustible agricultural wastes can be converted into energy with far fewer 

greenhouse gas emissions than petroleum-based fuel sources. That's because 

these materials, known as biomass, contain stored energy from the sun. 

Biofuels - Rather than burning biomass to produce energy, sometimes these 

renewable organic materials are transformed into fuel. Notable examples 

include ethanol and biodiesel. Biofuels provided 2.7% of the world's fuels for 

road transport in 2010, and have the potential to meet more than 25% of world 

demand for transportation fuels by 2050. 

Green  Plastics  Or Biodegradable Plastics 

Biodegradable plastics are plastics that are decomposed by the action of living 

organisms, usually bacteria. 

Two basic classes of biodegradable plastics exist:[1] Bioplastics, whose 

components are derived from renewable raw materials, and plastics made 

from petrochemicals containing biodegradable additives which enhance 

biodegradation. 

 Advantages and Disadvantages 

Under proper conditions, some biodegradable plastics can degrade to the point 

where microorganisms can completely metabolise them to carbon dioxide (and 

water). For example, starch-based bioplastics produced from sustainable 

farming methods could be almost carbon neutral. 

There are allegations that Biodegradable plastic bags may release metals, and 

may require a great deal of time to degrade in certain circumstances [7] and 

that OBD plastics may produce tiny fragments of plastic that do not continue 

to degrade at any appreciable rate regardless of the environment.[8][9] The 

response of the Oxo-biodegradable Plastics Association (www.biodeg.org) is that 

OBD plastics do not contain metals. They contain salts of metals, which are 

not prohibited by legislation and are in fact necessary as trace-elements in the 

human diet. Oxo-biodegradation of polymer material has been studied in depth 

at the Technical Research Institute of Sweden and the Swedish University of 

Agricultural Sciences. A peer-reviewed report of the work shows 91% 

https://www.mnn.com/earth-matters/energy/blogs/the-time-is-now-for-big-geothermal
http://www.worldwatch.org/biofuels-make-comeback-despite-tough-economy
http://www.platts.com/RSSFeedDetailedNews/RSSFeed/Oil/6017103
http://www.platts.com/RSSFeedDetailedNews/RSSFeed/Oil/6017103
https://en.wikipedia.org/wiki/Plastic
https://en.wikipedia.org/wiki/Biodegradable_plastic#cite_note-1
https://en.wikipedia.org/wiki/Bioplastic
https://en.wikipedia.org/wiki/Petrochemical
https://en.wikipedia.org/wiki/Biodegradable_additives
https://en.wikipedia.org/wiki/Microbial_metabolism
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Bioplastics
https://en.wikipedia.org/wiki/Sustainable_farming
https://en.wikipedia.org/wiki/Sustainable_farming
https://en.wikipedia.org/wiki/Biodegradable_plastic#cite_note-7
https://en.wikipedia.org/wiki/Biodegradable_plastic#cite_note-8
https://en.wikipedia.org/wiki/Biodegradable_plastic#cite_note-8
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biodegradation in a soil environment within 24 months, when tested in 

accordance with ISO 17556. 

Environmental Benefits 

There is much debate about the total carbon, fossil fuel and water usage in 

manufacturing bioplastics from natural materials and whether they are a 

negative impact to human food supply. To make 1 kg (2.2 lb) of polylactic acid, 

the most common commercially available compostable plastic, 2.65 kg (5.8 lb) 

of corn is required.[11] Since 270 million tonnes of plastic are made every 

year,replacing conventional plastic with corn-derived polylactic acid would 

remove 715.5 million tonnes from the world's food supply, at a time when 

global warming is reducing tropical farm productivity. "Although U.S. corn is a 

highly productive crop, with typical yields between 140 and 160 bushels per 

acre, the resulting delivery of food by the corn system is far lower. Today’s corn 

crop is mainly used for biofuels (roughly 40 percent of U.S. corn is used for 

ethanol) and as animal feed (roughly 36 percent of U.S. corn, plus distillers 

grains left over from ethanol production, is fed to cattle, pigs and chickens). 

Much of the rest is exported. Only a tiny fraction of the national corn crop is 

directly used for food for Americans, much of that for high fructose corn 

syrup."  

Traditional plastics made from non-renewable fossil fuels lock up much of the 

carbon in the plastic, as opposed to being burned in the processing of the 

plastic. The carbon is permanently trapped inside the plastic lattice, and is 

rarely recycled, if one neglects to include the diesel, pesticides, and fertilizers 

used to grow the food turned into plastic. 

There is concern that another greenhouse gas, methane, might be released 

when any biodegradable material, including truly biodegradable plastics, 

degrades in an anaerobiclandfill environment. Methane production from 594 

managed landfill environments is captured and used for energy; some landfills 

burn this off through a process called flaring to reduce the release of methane 

into the environment. In the US, most landfilled materials today go into 

landfills where they capture the methane biogas for use in clean, inexpensive 

energy. Incinerating non-biodegradable plastics will release carbon dioxide as 

well. Disposing of non-biodegradable plastics made from natural materials in 

anaerobic (landfill) environments will result in the plastic lasting for hundreds 

of years.  

Bacteria have developed the ability to degrade plastics. This has already 

happened with nylon: two types of nylon eating bacteria, Flavobacteria and  

https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Biodegradable_plastic#cite_note-11
https://en.wikipedia.org/wiki/High_fructose_corn_syrup
https://en.wikipedia.org/wiki/High_fructose_corn_syrup
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Anaerobic_digestion
https://en.wikipedia.org/wiki/Anaerobic_digestion
https://en.wikipedia.org/wiki/Landfill_gas
https://en.wikipedia.org/wiki/Landfill
https://en.wikipedia.org/wiki/Methane_emissions
https://en.wikipedia.org/wiki/Methane_emissions
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Nylon_eating_bacteria
https://en.wikipedia.org/wiki/Flavobacteria
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Pseudomonas, were found in 1975 to possess enzymes (nylonase) capable of 

breaking down nylon. While not a solution to the disposal problem, it is likely 

that bacteria have developed the ability to consume hydrocarbons. In 2008, a 

16-year-old boy reportedly isolated two plastic-consuming bacteria.  

Organic Farming 

Organic farming system in India is not new and is being followed from ancient 

time. It is a method of farming system which primarily aimed at cultivating the 

land and raising crops in such a way, as to keep the soil alive and in good 

health by use of organic wastes (crop, animal and farm wastes, aquatic wastes) 

and other biological materials along with beneficial microbes (biofertilizers) to 

release nutrients to crops for increased sustainable production in an eco 

friendly pollution free environment. 

Definition 

As per the definition of the United States Department of Agriculture (USDA) 

study team on organic farming “organic farming is a system which avoids 

or largely excludes the use of synthetic inputs (such as fertilizers, 

pesticides, hormones, feed additives etc) and to the maximum extent 

feasible rely upon crop rotations, crop residues, animal manures, off-

farm organic waste, mineral grade rock additives and biological system 

of nutrient mobilization and plant protection”. 

FAO suggested that “Organic agriculture is a unique production management 

system which promotes and enhances agro-ecosystem health, including 

biodiversity, biological cycles and soil biological activity, and this is 

accomplished by using on-farm agronomic, biological and mechanical methods 

in exclusion of all synthetic off-farm inputs”. 

Need of organic farming 

With the increase in population our compulsion would be not only to stabilize 

agricultural production but to increase it further in sustainable manner. The 

scientists have realized that the ‘Green Revolution’ with high input use has 

reached a plateau and is now sustained with diminishing return of falling 

dividends. Thus, a natural balance needs to be maintained at all cost for 

existence of life and property. The obvious choice for that would be more 

relevant in the present era, when these agrochemicals which are produced from 

https://en.wikipedia.org/wiki/Pseudomonas
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Nylonase
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fossil fuel and are not renewable and are diminishing in availability. It may also 

cost heavily on our foreign exchange in future. 

Basic Methods for organic farming 

1. Crop Diversity: Now a days a new practice has come into picture which 

is called -Polyculture- in which a variety of crops can be cultivated 

simultaneously just to meet the increasing demand of crops. Unlike the 

ancient practice which was -Monoculture- in which only one type of crop 

was cultivated in a particular location. 

 

2. Soil Management: After the cultivation of crops, the soil loses its 

nutrients and its quality depletes. Organic agriculture initiates the use of 

natural ways to increase the health of soil. It focuses on the use of 

bacteria that is present in animal waste which helps in making the soil 

nutrients more productive to enhance the soil.   

 

3. Weed Management: -Weed-, is the unwanted plant that grows in 

agricultural fields. Organic agriculture pressurizes on lowering the weed 

rather than removing it completely. 

 

4. Controlling other organisms: There are both useful and harmful 

organisms in the agricultural farm which affect the field. The growth of 

such organisms needs to be controlled to protect the soil and the crops. 

This can be done by the use of herbicides and pesticides that contain 

less chemicals or are natural. Also, proper sanitization of the entire farm 

should be maintained to control other organisms. 

 

5. Livestock: Organic farming instigates domestic animals use to 

increase the sustainability of the farm. 

 

6. Genetic Modification: Genetic modification is kept away from this 

kind of agricultural set up because organic farming focuses on the use of 

natural ways and discourages engineered animals and plants. 
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Advantages of organic farming 

 It helps to maintain environment health by reducing the level of 

pollution. 

 It reduces human and animal health hazards by reducing the level of 

residues in the product. 

 It helps in keeping agricultural production at a sustainable level. 

 It reduces the cost of agricultural production and also improves the soil 

health. 

 It ensures optimum utilization of natural resources for short-term benefit 

and helps in conserving them for future generation. 

 It not only saves energy for both animal and machine, but also reduces 

risk of crop failure. 

 It improves the soil physical properties such as granulation, good tilth, 

good aeration, easy root penetration and improves water-holding capacity 

and reduces erosion. 

 It improves the soil’s chemical properties such as supply and retention of 

soil nutrients, reduces nutrient loss into water bodies and environment 

and promotes favourable chemical reactions. 

Nutrient management in organic farming 

In organic farming, it is important to constantly work to build a healthy soil 

that is rich in organic matter and has all the nutrients that the plants need. 

Several methods viz. green manuring, addition of manures and biofertilizers etc 

can be used to build up soil fertility. These organic sources not only add 

different nutrients to the soil but also help to prevent weeds and increase soil 

organic matter to feed soil microorganisms. Soil with high organic matter 

resists soil erosion, holds water better and thus requires less irrigation. Some 

natural minerals that are needed by the plants to grow and to improve the 

soil’s consistency can also be added. Soil amendments like lime are added to 

adjust the soil’s pH balance. However soil amendment and water should 

contain minimum heavy metals. Most of the organic fertilizers used are 

recycled by-products from other industries that would otherwise go to waste. 

Farmers also make compost from animal manures and mushroom compost. 

Before compost can be applied to the fields, it is heated and aged for at least 

two months, reaching and maintaining an internal temperature of 130°-140°F 

to kill unwanted bacteria and weed seeds. A number of organic fertilizers / 
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amendments and bacterial and fungal biofertilizers can be used in organic 

farming depending upon availability and their suitability to crop.  

 

Different available organic inputs are described below: 

1. Organic manures 

Commonly available and applied farm yard manure (FYM) and vermicompost 

etc. are generally low in nutrient content, so high application rates are needed 

to meet crop nutrient requirements. However, in many developing countries 

including India, the availability of organic manures is not sufficient for crop 

requirements; partly due to its extensive use of cattle dung in energy 

production. Green manuring with Sesbania, cowpea, green gram etc are quiet 

effective to improve the organic matter content of soil. However, use of green 

manuring has declined in last few decades due to intensive cropping and 

socioeconomic reasons. Considering these constraints International Federation 

of Organic Agriculture Movement (IFOAM) and Codex Alimentarius have 

approved the use of some inorganic sources of plant nutrients like rock 

phosphate, basic slag, rock potash etc. in organic farming systems. These 

substances can supply essential nutrients and may be from plant, animal, 

microbial or mineral origin and may undergo physical, enzymatic or microbial 

processes and their use does not result in unacceptable effects on produce and 

the environment including soil organisms. 

2. Bacterial and fungal biofertilizers 

Contribution of biological fixation of nitrogen on surface of earth is the highest 

(67.3%) among all the sources of N fixation. Following bacterial and fungal 

biofertilizers can be used as a component of organic farming in different crops. 

 Rhizobium : The effectiveness of symbiotic N2 fixing bacteria viz. 

Rhizobia for legume crops eg. Rhizobium, Bradyrhizobium, Sinorhizobium, 

Azorhizobium, and Mesorhizobium etc have been well recognized. These 

bacteria infecting legumes have a global distribution. These rhizobia have 

a N2-fixing capability up to 450 kg N ha–1 depending on host- plant 

species and bacterial strains. Carrier based inoculants can be coated on 

seeds for the introduction of bacterial strains into soil. 

 Azotobacter: N2 fixing free-living bacteria can fix atmospheric nitrogen 

in cereal crops without any symbiosis. Such free living bacterias 

are: Azotobacter sp. for different cereal crops; Acetobacter 

diazotrophicus and Herbaspirillum spp. for sugarcane, sorghum and 

maize crop. Beside fixing nitrogen, they also increase germination and 

vigour in young plants leading to an improved crop stand. They can fix 

15-20 kg/ha nitrogen per year. Azotobacter sp. also has ability to 
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produce anti fungal compounds against many plant 

pathogens. Azotobacter can biologically control the nematode diseases of 

plants also. 

 Azospirillum: The genus Azospirillum colonizes in a variety of annual 

and perennial plants. Studies indicate that Azospirillum can increase the 

growth of crops like sunflower, carrot, oak, sugarbeet, tomato, pepper, 

cotton, wheat and rice. The crop yield can increase from 5-30%. 

Inoculum of Azotobacter and Azospirillum can be produced and applied 

as in peat formulation through seed coating. The peat formulation can 

also be directly utilized in field applications. 

 Plant growth promoting rhizobacteria : Various bacteria that promote 

plant growth are collectively called plant growth promoting rhizobacteria 

(PGPR). PGPR are thought to improve plant growth by colonizing the root 

system and pre empting the establishment of suppressing deleterious 

rhizosphere microorganisms on the roots. Large populations of bacteria 

established in planting material and roots become a partial sink for 

nutrients in the rhizosphere thus reducing the amount of C and N 

available to stimulate spores of fungal pathogens or for subsequent 

colonization of the root. PGPR belong to several genera viz.Actinoplanes, 

Azotobacter, Bacillus, Pseudomonas, Rhizobium, Bradyrhizobium, 

Streptomyces, Xanthomonas etc. Bacillus spp. act as biocontrol agent 

because their endospores are tolerant to heat and desiccation. Seed 

treatment with B.subtilis is reported to increase yield of carrot by 48%, 

oats by 33% and groundnut upto 37%. 

 Phosphorus-solubilizing bacteria (PSB): Phosphorus is the vital 

nutrient next to nitrogen for plants and microorganisms. This element is 

necessary for the nodulation by Rhizobium and even to nitrogen 

fixers, Azollaand BGA. The phospho microorganism mainly bacteria and 

fungi make available insoluble phosphorus to the plants. It can increase 

crop yield up to 200-500 kg/ha and thus 30 to 50 kg Super Phosphate 

can be saved. Most predominant phosphorus-solubilizing bacteria (PSB) 

belong to the genera Bacillus and Pseudomonas. At present PSB is most 

widely used biofertilizer in India. PSB can reduce the P requirement of 

crop up to 25%. 

 Mycorrhizal fungi: Root-colonizing mycorrhizal fungi increase tolerance 

of heavy metal contamination and drought. Mycorrhizal fungi improve 

soil quality also by having a direct influence on soil aggregation and 

therefore aeration and water dynamics. An interesting potential of this 

fungi is its ability to allow plant access to nutrient sources which are 
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generally unavailable to the host plants and thus plants may be able to 

use insoluble sources of P when inoculated with mycorrhizal fungi but 

not in the absence of inoculation. 

 Blue green algae (BGA): BGA are the pioneer colonizers both in 

hydrosphere and xerosphere. These organisms have been found to 

synthesize 0.8 x 1011 tonnes of organic matter, constituting about 40 

percent of the total organic matter synthesized annually on this planet. 

BGA constitute the largest, most diverse and widely distributed group of 

prokaryotic microscopic organisms that perform oxygenic 

photosynthesis. These are also known as cyanophyceae and 

cyanobacteria. These are widely distributed in tropics; and are able to 

withstand extremes of temperature and drought. The significance of the 

abundance of BGA in Indian rice soils has been well recognized. Multi-

location trials conducted under varying agro climatic conditions have 

indicated that the algal inoculation could save 30 kg N /ha, however, it 

depends upon the agro ecological conditions. BGA has been reported to 

reduce the pH of soil and improve upon exchangeable calcium and water 

holding capacity. The recommended method of application of the algal 

inoculum is broadcasting on standing water about 3 to 4 days after 

transplantation. After the application of algal inoculum the field should 

be kept water logged for about a week’s time. Establishment  of the algal 

inoculum can be observed within a week of inoculation in the form of 

floating algal mats, more prominently seen in the afternoon. 

 Azolla: A floating water fern 'Azolla’ hosts nitrogen fixing BGA Anabaena 

azollae. Azolla contains 3.4% nitrogen (on dry wt. basis) and add organic 

matter in soil. This biofertilizer is used for rice cultivation. There are six 

species of Azolla viz. A. caroliniana, A. nilotica, A. mexicana, A.filiculoides, 

A. microphylla and A. pinnata. Azolla plant has a floating, branched stem, 

deeply bilobed  leaves and true roots which penetrate the body of water 

.The leaves are arranged alternately on the stem. Each leaf has a dorsal 

and ventral lobe. The dorsal fleshy lobe is exposed to air and contains 

chlorophyll. It grows well in ditches and stagnant water. Azolla can be 

easily grown throughout the year in India if water is not a limiting factor 

and climatic conditions are favourable for its growth. This fern usually 

forms a green mat over water. Azolla is readily decomposed to NH4 which 

is available to the rice plants. Field trial have shown that rice yields 

increased by 0.5-2t/ha due to Azolla application. In India and China, 

about  20 and 18% increase in rice yield, respectively has been reported 

due to Azolla application. 
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Eco friendly Life style 

Meaning 

The simplest way to define what being eco friendly means is to say that it is the 

act of living with intent. The intent is focused on not creating harm to 

environment, and to prevent as much harm from occurring to the environment 

through your interactions with it. It goes beyond an idea and extends to actual 

practices that influence how communities, businesses and individuals conduct 

themselves. Being eco-friendly goes far beyond just turning off lights when you 

leave the room or separating your garbage for recycling – it is about changing 

the purpose of how you live. 

 

Becoming Eco friendly 

1. 3 R’s of Waste Hierarchy: The 3 R’s of waste hierarchy can reduce the 

amount of waste generated and improve the waste management processes. 

Reducing what is produced and what is consumed can reduce the amount of 

waste that is generated. Reuse items for different purposes instead of disposing 

them off. Recycle items like aluminum cans, plastic, paper, glass that can be 

shaped into a new item. 

2. Conserve Water and Electricity: It takes energy to produce fresh water and 

electricity. Few simple ways like turning off lights when not in use, fixing 

leakages, proper insulation, using maximum daylight, installing energy efficient 

windows, purchasing energy efficient gadgets can reduce your daily energy 

consumption. Learn here more about 151 ways to conserve energy. 

3. Plant More Trees: We all know why we need more trees on this planet. They 

give us oxygen, fruits, timber, prevent soil erosion, control floods, provide 

shelter to wildlife. Massive scale deforestation in last couple of decades has 

reduced forest area by significant percentage. The need of hour is to work 

with environmental groups to educate more people and  plant more trees so as 

to make this planet clean and eco-friendly. 

4. Protect Local Water Sources: Hazardous waste materials like paint, oil, 

ammonia and other strong chemical solutions should never be disposed on the 

ground as they’ll seep into the groundwater. Join local water conservation 

groups and fight against water polluters who dump their industrial waste in 

rivers. 

https://www.conserve-energy-future.com/reduce-reuse-recycle.php
https://www.conserve-energy-future.com/151-ways-to-save-energy.php
https://www.conserve-energy-future.com/environmental-engineering-scope-and-environmental-engineers.php
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5. Drive Less, Walk More: A simple and yet more effective way to live eco-

friendly life is to either take public transportation for your daily commuting 

needs or try pooling in with your office colleagues to save fuel and reduce your 

carbon footprint. If your office is couple of miles away from home, you can 

either start half an hour early and walk on foot or ride a bicycle. If you’re and 

avid traveler, you can follow these green travel tips. 

6. Buy Energy Efficient Products: Energy efficient products with 5 start 

energy rating consume less energy and prove to be eco-friendly. For instance, 

CFL bulbs consume 40% less energy and last 10 times longer than traditional 

bulbs. 

7. Buy locally Grown Products: When you buy or produce locally grown 

products, you are actually reducing your carbon footprint in the form of using 

less plastic bags, saving fuel to get vegetables from the market, using less 

packaged material….. . Apart from this, you can also sell surplus to your 

friends or relatives. 

8. Prevent Littering: Litter can originate from construction and demolition 

sites, households, industries, uncovered trucks, pedestrians, and moving 

vehicles. Littering can have big impact on environment, wildlife and local 

tourism industry. Being a responsible citizen, it’s our responsibility to make 

our cities clean and impart same education to our kids. 

9. Buy Recycled Products: Always look out for recycling symbol when you 

visit grocery shop to buy items for your home. That will make you 

environmentally responsible and eco-friendly. Also, try to carry grocery bag 

with you to avoid buying items in plastic bags that will later end up in landfills. 

10. Join Environmental Groups to Combat Pollution: Protecting mother 

Earth is everyone’s responsibility including you. The best you can do is to join 

different environmental groups in your city and provide helping hand to make 

this planet environmentally friendly. 

The Eco friendly community 

Growing an eco-friendly community is getting easier. There are more and more 

community gardens, swap meets and farmer’s markets that make it easier for 

https://www.conserve-energy-future.com/green-travel-tips-for-travellers.php
https://www.conserve-energy-future.com/various-littering-facts.php
https://www.conserve-energy-future.com/15-easy-ways-to-reduce-landfill-waste.php
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an entire community to actively participate in eco-friendly activities. If your 

community doesn’t have any of these, you should consider getting them 

started. 

Environmental Act 

EAir 

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

The Air Act was passed under Article 253 of the Constitution of India and in 

pursuance of decisions of Stockholm Conference. 

1. The objective of this Act is to provide means for the prevention, control and 

abatement of air pollution in order to preserve the quality of air. 

2. The Act defines relevant terms such as air pollution, air pollutants, vehicular 

exhausts and industrial plants etc. 

Air pollution is defined as the presence of any liquid or gaseous substances in 

the atmosphere in such a concentration which tends to be injurious to man, 

animals, plants or environment. 

3. The Act also includes automobiles, diesel vehicles, transport, railways and 

domestic fuels. 

4. The Act provides, as per Section 19, the declaration of certain heavily 

polluted areas as Air pollution control area and no industrial plant shall be 

operated in these areas without prior consent of the State Pollution Control 

Board. 

5. The Central and State Water Boards have been entrusted with the task of 

controlling and preventing air pollution and accordingly they have been 

redesigned as Central Pollution Control Board and State Pollution Control 

Board respectively. 

6. The State Boards have to lay down and enforce standards for prevention and 

control of air pollution. 

7. Under Section 20 of the Act, the State Government in consultation with the 

respective Board may give instructions to the concerned Authority in-charge for 

Registrations under the Motor Vehicles Act, 1939, to ensure emission 

standards for automobiles. Failure to comply with the conditions prescribed for 

this purpose is punishable with fine and imprisonment. 
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8. The State Boards have powers to sue a polluter in a court of law to punish 

him for polluting the air and the expenses incurred by the Board will be 

recovered from the polluter. 

9. The Boards have powers to authorise any person to inspect the premises of 

the polluter and to collect samples of emissions from chimneys, flues, ducts or 

any other outlets for the analysis of pollutants. 

10. The Act also includes noise under the category of air pollutants in 1987. 

Environmental Act : Water 

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

The Act defined terms like pollution, sewage effluent, trade effluent, stream and 

boards. 

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

1. The Act provides for maintenance and restoration of quality of all types of 

surface and ground water. 

2. It provides for the establishment of Central and State Boards for pollution 

control. 

3. The Act assigns powers and functions to these Boards to control pollution. 

4. The Central and State Pollution Control Boards are given comprehensive 

powers to advise, coordinate and provide technical assistance for prevention 

and control of water pollution. 

5. The Act has provisions for funds, budgets, accounts and audit of the Central 

and State Pollution Control Boards. 

6. The Act prohibits disposal of any poisonous, noxious or polluting matter to 

the flow of water in a stream. However, dumping of any material into a stream 

for the purpose of reclamation of land is not considered an offence. 

7. The Act provides for severe and deterrent punishments for violation of the 

Act which includes fine and imprisonment. 
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The main regulatory bodies are the Pollution Control Boards, which have been 

conferred the following functions and powers. 

The Water (Prevention and Control of Pollution) Cess Act, 1977: 

1. This Act empowers the Central Water Board to collect cess on water 

consumed by persons carrying on certain scheduled industries and by local 

Authorities responsible for supplying water. 

2. The cess and the consent fees from the major sources of revenue to run the 

Central and State Water Boards. 

3. The Act has been amended in 1991 with a view to augment the resources of 

the Boards by removing the lacunae in the Act and to provide rebate to the 

industries for complying with the consumption and effluent quality standard. 

Environmental Act : Forest 

Forests (Conservation) Act, 1980: 

The Act covers all types of forests including reserve forests, protected forests or 

any forested land irrespective of its ownership. The Act has made ample 

provisions to check deforestation and encourage afforestation of non-forest 

areas. 

The National Forest Policy (1980) prohibits State governments for declaring any 

portion of forests as non-reserved without approval of Central government. The 

policy also prohibits State government for allotting any forest land for non-

forest purposes. 

The amended Act (1988) prohibits lease of forest land to anybody other than 

the government. It enhances conservation, plantation and increase of forest 

cover to an average of 30%. 

Amended Forest Act, 1992: 

1. The Act made provision for allowing some non-forest activities in forests 

without cutting trees with prior approval of Central government. These 

activities include setting of transmission lines, seismic surveys, exploration, 

drilling and hydroelectric projects. 
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2. Wildlife sanctuaries, National Parks etc. are totally prohibited for any 

exploration or survey without prior approval of Central government even if no 

tree felling is involved. 

3. Cultivation of tea, coffee, spices, rubber, mulberry for rearing silk worms 

and cash crops are included under non-forestry activities and are not allowed 

in reserve forests. 

4. Even cultivation of fruit bearing trees, oil yielding plants or medicinal plants 

in the forest area need to be first approved to maintain the balance in the 

ecology of the forest. 

5. Mining is a non-forestry activity and prior approval of Central government is 

mandatory. 

6. Any proposal sent to Central government for non-forest activity must have a 

cost benefit analysis and also Environmental Impact Statement (EIS) of the 

proposed activity. 

7. More stringent penal provisions are made against violators of the Act. 

Environmental Act : Wildlife 

Wildlife (Protection) Act, 1972: 

Wildlife Act, a landmark in the history, was enacted for providing protection to 

wild animals and birds. 

Wildlife was transferred from State list to concurrent list in 1976, thus giving 

powers to the Central government to enact legislation. 

The Act also provides the constitution of Indian Board of Wildlife (IBWL), which 

actively took up the task of setting up Wildlife National parks and sanctuaries. 

Objectives of the Act: 

1. Restriction and prohibition on hunting and trapping wildlife. 

2. Rehabilitation of endangered and threatened species. 

3. Preservation of biological diversity by establishing sanctuaries, national 

parks and biosphere reserves. 
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4. Grant of a special permit to hunt a wildlife for scientific research, scientific 

management and collection of specimens for zoological gardens, museums etc. 

5. Regulation of trade in wildlife and national conservation strategy. 

6. Collaboration with voluntary bodies and NGO’s. 

 

@@@@@ 
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