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Definition, Scope and Importance of Environmental Education
DEFINITION OF ENVIRONMENTAL EDUCATION
                      Environmental Protection Act (1986) defined “Environment as the sum total of water, air and land, their interrelationship among themselves and with the human beings, other living beings and property.” The word environment is derived from the french word 'environner' meaning surroundings. Hence, everything surrounding us is called "ENVIRONMENT".
Every organism is surrounded by materials and forces that constitute its environment. It is the environment from where every organism must derive its requirement. The environment creates favourable conditions for the existence and development of living organisms.
                      The survival of any organism requires a steady supply of materials and removal of waste products from its environment.
The degradation of the environment has become a serious problem for the existence of human beings. Pollution of soil, water and air causes harm to living organisms as well as loss to valuable natural resources.
                        Environmental Education involves educating the people for preserving the quality of environment.
The disciplines included in environmental education are environmental sciences, environmental engineering and environmental management.

(a) Environmental Science:
It deals with the scientific study of environmental system (air, water, soil and land), the inherent or induced changes on organisms and the environmental damages incurred as a result of human interaction with the environment.

(b) Environmental Engineering:
It deals with the study of technical processes involved in the protection of environment from the potentially deleterious effects of human activity and improving the environmental quality for the health and well beings of humans.

(c) Environmental Management:
It promotes due regard for physical, social and economic environment of the enterprise or projects. It encourages planned investment at the start of the production chain rather than forced investment in cleaning up at the end.

It generally covers the areas as environment and enterprise objectives, scope, and structure of the environment, interaction of nature, society and the enterprise, environment impact assessment, economics of pollution, prevention, environmental management standards etc.


The scope of environmental education: Environmental education are the scientific study of the environmental system and the status of its inherent or induced changes on organisms. It includes not only the study of physical and biological characters of the environment but also the social and cultural factors and the impact of man on environment. The scope of environmental education include
1. Developing an awareness and sensitivity to the total environment and its related problems
2. Motivating people for active participation in environmental protection and improvement
3. Developing skills for active identification and development of solutions to environmental problems
4. Imbibe and inculcate the necessity for conservation of natural resources
5. Evaluation of environmental programmes in terms of social, economic, ecological and aesthetic factors.
The scope of environmental education can be divided into biological, physical and sociological aspects.They are described below:

1. 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.

2. 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.

3. 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.
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Thus, the environmental education is related with science, economics, geography, technology, population and health education, etc. It helps to develop integrated knowledge and feeling of co- operation in the students. As a result environment education becomes practical and contextual. Environment education can be implemented through formal and non-formal educational means. The basic concepts of ecology, natural resources, population environmental health etc are some of the subject matters in this subject. The environment education helps students to develop integrated knowledge and attitude which will be more effective to the society.

IMPORTANCE OF ENVIRONMENTAL EDUCATION
In the industrialized era that we live today, every component that we intake - be it, air, water or food are contaminated by industrial activities. THERE IS NO ZERO POLLUTION. To minimize this problem, knowledge of environmental studies is essential. An in-dept study of environmental studies will help us in the following ways:
1. We will begin to appreciate and adopt the idea of "DEVELOPMENT WITHOUT DESTRUCTION OF THE ENVIRONMENT"
2. Knowledge about "VARIOUS TYPES OF ENVIRONMENTS & DIFFERENT ENVIRONMENTAL HAZARDS"
3. Playing an effective role in protecting the environment by "DEMANDING CHANGES IN LAW AND ENFORCEMENT SYSTEMS".
4. Having a "POSITIVE IMPACT" on "QUALITY OF LIFE".
5. Creating a "CONCERN AND RESPECT FOR THE ENVIRONMENT".

NEED FOR PUBLIC AWARENESS:
Increasing population, Urbanization  and poverty have generated pressure on the natural resources and lead to a degradation of the environment. TO PREVENT THE ENVIRONMENT FROM FURTHER DEGRADATION, the supreme court has ordered and initiated environmental protection awareness through government and non-government agencies to take part in protecting our environment.
Environmental pollution cannot prevented by laws alone. Public participation is equally important with regard to environmental protection.
Environmental Education (EE) is a process of learning by giving an overall perspective of knowledge and awareness of the environment. It sensitizes the society about environmental issues and challenges interested individuals to develop skills and expertise thereby providing appropriate solutions.
Climate change, loss of biodiversity, declining fisheries, ozone layer depletion, illegal trade of endangered species, destruction of habitats, land degradation, depleting ground water supplies, introduction of alien species, environmental pollution, solid waste disposal, storm water and sewage disposal pose a serious threat to ecosystems in forest, rural, urban and marine ecosystems.
Both formal and informal education on the environment will give the interested individual the knowledge, values, skills and tools needed to face the environmental challenges on a local and global level.

Objectives and Guiding Principles of Environmental Education:

According to UNESCO (1971), the objectives of environmental education are:

(a) Creating the awareness about environmental problems among people.

 (b) Imparting basic knowledge about the environment and its allied problems.

(c) Developing an attitude of concern for the environment.

(d) Motivating public to participate in environment protection and environment improvement.

(e) Acquiring skills to help the concerned individuals in identifying and solving environmental problems.

(f) Striving to attain harmony with Nature.

According to UNESCO, the guiding principles of environmental education should be as follows:

(a) Environmental education should be compulsory, right from the primary up to the post graduate stage.

(b) Environmental education should have an interdisciplinary approach by including physical, chemical, biological as well as socio-cultural aspects of the environment. It should build a bridge between biology and technology.

(c) Environmental education should take into account the historical perspective, the current and the potential historical issues.

(d) Environmental education should emphasise the importance of sustainable development i.e., economic development without degrading the environment.

(e) Environmental education should emphasise the necessity of seeking international cooperation in environmental planning.

(f) Environmental education should lay more stress on practical activities and first hand experiences.

Ecology

‘Ecology may be defined as the scientific study of the relationship of living organisms with each other and with their environment.’ 

Ecology not only deals with the study of the relationship of individual organisms with their environment, but also with the study of populations, communities, ecosystems, biomes, and biosphere as a whole 
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4 Ecosystem

A communities of organisms and their physical environment, interacting as an ecological unit.
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4.3 HABITAT AND ORGANISM

HABITAT AND  ORGANISM

Habitat is the physical environment in which an organism lives. Each organism has particular requirements for its survival and lives where the environment provides for those needs. The environmental requirement of an elephant would be a forest. You would not expect an elephant in the ocean nor would you expect a whale in the forest? A habitat may support many different species having similar requirements. For example, a single ocean habitat may support a whale, a sea-horse, seal, phytoplankton and many other kinds of organisms. The various species sharing a habitat thus have the same ‘address’. Forest, ocean, river etc. are examples of habitat.

The features of the habitat can be represented by its structural components namely (1) space (2) food (3) water (4) and cover or shelter (Fig. 4.2).

Earth has four major habitats-(1) Terrestrial (2) Freshwater (3) Estuarine (Where rivers meet the ocean) and (4) Ocean. The human gut is the habitat of a tapeworm and the rotting log a habitat of a fungus.



Structural components of a habitat

NICHE AND ORGANISMCND ORGANISM

In nature, many species occupy the same habitat but they perform different functions. The functional characteristics of a species in its habitat is referred to as “niche” in that common habitat. Habitat of a species is like its ‘address’ (i.e. where it lives) whereas niche can be thought of as its “profession” (i.e. activities and responses specific to the species). The term niche means the sum of all the activities and relationships of a species by which it uses the resources in its habitat for its survival and reproduction.
A niche is unique for a species while many species share the habitat. No two species in a habitat can have the same niche. This is because if two species occupy the same niche they will compete with one another until one is displaced. For example, a large number of different species of insects may be pests of the same plant but they can co-exist as they feed on different parts of the same plant. (Fig. 4.3).
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POPULATION
‘Population’ is defined as a group of freely interbreeding individuals of the same species present in a specific area at a given time. For example, when we say that the population of a city is 50,000, we mean that there are 50,000 humans in that city. However, all populations of humans living in any part of the world constitute the species Homo sapiens.

A population has traits of its own which are different from those of the individuals forming the population. An individual is born and dies but a population continues. It may change in size depending on birth and death rates of the population. An individual is either female or male, young or old but a population has a sex ratio and age structure, which means, the ratio of male to female in the population and the various age groups into which the population may be divided.

The characteristics of any population depends on:

(i) density of the population, (ii) natality (birth rate), (iii) mortality (death rate), (iv) dispersal,

(v) biotic potential (vi) age distribution (vii) dispersion and (viii) growth form.

Conclusion:

· Ecology may be defined as the scientific study of the relationships between each other and with their environment. The term ecology was coined by Ernst Harckel in 1869 .
· Ecology encompasses study of individual, organisms, population, community, ecosystem, biome and biosphere which form the various levels of ecological organization.
· Habitat is the physical environment in which an organism lives (it corresponds to address of an organism).
· Niche refers to the functional position of a species in its habitat.
· Species is a group of populations whose individual members are capable of interbreeding with each other to produce a fertile offspring.
· Evolution is the change which gives rise to new species. Mutation and recombination are sources of ‘variation’ or differences in the genetic make up or gene pool of a species. Natural Selection is the mechanism proposed by Darwin and Wallace which interacts with variation to cause greater reproduction of these genes which help in adaptive to the environment.
· Thus Evolution results in adaptation.
· Evolution leads to speciation or formation of new species. Isolation is the factor which supports specimen. Isolation is of two major types (i) geographical isolation (ii) reproductive isolation.
· Many species, however, have been lost forever and not a single individual belonging to these species which once existed are now present. Extinction may occur due to catastrophic events in nature or due to human activities.
· Population is a group of interbreeding individuals found in a specific time in a particular geographical area. The characteristics of a population become evident through the (i) population density (ii) birth rate or natality (iii) death rate or mortality (iv) dispersion (immigration and migration) (v) age distribution (vi) sex ratio.
· Ecological succession is the successive growth of primary succession occurs in an area where there is no previous community. Secondary succession forms on existing natural vegetation.
Biodiversity: 

Biodiversity, besides its ecological significance provides a socio-economic and monetary asset to the nation.

Human society depends on biological resources, their diversity and the ecosystems that sustain them to provide essential goods and services.

Concept of Biodiversity:
It has been estimated that more than 50 million species of plants, animals and micro-organisms are existing in the world. Out of these, about 1.4 million species have been identified so far. Each species is adapted to live in specific environment, from mountain peaks to the depth of seas, from polar ice caps to tropical rain forests and deserts. All this diversity of life is confined to only about one kilometer thick layer of lithosphere hydrosphere and atmosphere which form biosphere.

Though the study of environment and ecology is quite old, the term biodiversity has been introduced by Walter Rosen in 1986. Biological diversity or Biodiversity is defined as the variety and variability among the living organisms and the ecological complexes in which they occur.

It refers to the variability’s among species of plants, animals and microorganisms; ecosystems; ecosystem including terrestrial, aerial, marine and other aquatic system and ecological complexes of which they are part. In simpler terms, biodiversity is the assemblage of different life forms (Fig. 19.1).

If reflects the number of different organisms and their relative frequencies in an ecological system. It includes the organisation of organisms at many levels ranging from complete ecosystems to the chemical components that form the molecular basis of heredity. Thus, biodiversity is sum of all the genes, varieties, species, populations in different ecosystems and their relative abundance.

Scientists are aware of the immense potentials of various life-forms existing on the earth. Our planet’s requirements and services depend mainly on the biological resources. Biological resources not only provide us nourishment, clothing, housing, fuel and medicine but also meet our several other requirements. Therefore the knowledge of biodiversity is of immense utility in planning sustainable livelihood and conserving the natural resources.

Significance of Biodiversity:
Biodiversity, besides its ecological significance provides a socio-economic and monetary asset to the nation. Human society depends on biological resources, their diversity and the ecosystems that sustain them to provide essential goods and services.

Values related to biodiversity can be grouped into three categories as below:
Productive use:
This is assigned to the products that are commercially harvested for exchange in formal markets and is, therefore, the only value of biological resources that is concerned in national income. Biodiversity provides us many products, such as fuel, timber, fish, fodder, skin, fruits, cereals and medicines. In 1994-95 the income from agriculture, forestry and fisheries in India was nearly 30 per cent or 736.88 billion rupees.

Consumptive use:
Consumption value is related to natural products that are consumed directly, i.e., the goods which do not come under normal circulation of trade. For example, a significant number of such non-timber forest products as soft broom grass and cane come under this category.

Indirect use:
Indirect use of biodiversity is of much significance because this value is related primarily with functions of ecosystem and is concerned with national accounting systems. They may provide us indirect benefits as non-consumptive values. Maintenance of ecological balance, conservation of natural resources and prevention of soil erosion may be considered as the examples of indirect use of biodiversity.

Types of Biodiversity:
Biodiversity is of three types:
1. Species diversity

2. Genetic diversity

3. Ecological diversity

1. Species Diversity:
According to Biological Species Concepts (BSC), species is a basic unit of classification and is defined as a group of similar organisms that interbreed with one another and produce offspring’s and share a common lineage. Species diversity refers to biodiversity at the most basic level and is the ‘variety and abundance of different types of individuals of a species in a given area’. It includes all the species on Earth, ranging from plants such as bacteria, viruses, fungi, algae, bryophytes, pteridophytes, gymnosperms, angiosperms and all the species of animals including unicellular protozoans to mammals.

Certain regions support a more diverse populations than others. Regions that are rich in nutrients and have well balanced climatic factors, such as moderate temperature, proper light and adequate rainfall, show high degree of diversity in their life forms. The tropical areas support more diverse plant and animal communities than the desert and polar areas, as for examples, tropical forest has a higher species diversity as compared to a timber plantation. The regions that are rich in species diversity are called hotspots of biodiversity.

2. Genetic Diversity:
‘Genetic diversity pertains to the range of diversity in the genetic resources of the organisms’. Every individual member of a plant or animal species differs from other individuals in its genetic constitution. Each individual has specific characters, which is due to the genetic makeup or code. The genes present in the organisms can form infinite number of combinations that causes genetic variability.

Thus, we find that each human, who is representative of the same species, i.e. Homo sapiens, is distinct from another. Similarly, there are many varieties within the same species such as rice, wheat, apples, mangoes, etc. that differ from one another in shape, size, colour of flowers and taste of fruits and seeds due to the variations at the genetic level.

The term ‘gene pool’ has been used to indicate the genetic diversity in the different species (Fig. 19.2). This also includes the diversity in the wild species, which through intermixing in nature over millions of years have given rise to newer varieties. The domesticated varieties of agricultural crops and animals have also evolved from the wild gene pool.

The genetic variability is essential for healthy breeding population, the reduction in genetic variability among breeding individuals leads to inbreeding which in turns can lead to extinction of species. In the recent decades, a new science named ‘biotechnology’ has emerged. It manipulates the genetic materials of different species through various genetic re-combinations to evolve better varieties of crops and domestic animals.

3. Ecological/Ecosystem Diversity:
Each ecosystem consists of organisms from many different species, living together in a region connected by the flow of energy and nutrients. The Sun is the ultimate source of energy for all the ecosystems. The Sun’s radiant energy is converted to chemical energy by plants. This energy flows through the different systems when animals eat the plants and then are eaten, in turn, by other animals. Fungi and bacteria derive energy from the decomposing dead organisms, releasing nutrients back into the soil as they do so.

An ecosystem, therefore, is a collection of living components, like microbes, plants, animals, fungi, etc. and non-living components, like climate, matter and energy that are connected by energy flow. Ecological diversity refers to the ‘variability among the species of plants and animals living together and connected by flow of energy and cycling of nutrients in different ecosystems or ecological complexes’. It also includes variability within the same species and variability among the different species of plants, animals and microorganisms of an ecosystem. Thus, it pertains to the richness of flora, fauna and microorganisms with in an ecosystem or biotic community.

The richness of the biosphere in terms of varied life forms is due to the variations in the ecosystems. The earth has a number of ecosystems like grasslands, forests, semi arid deserts, marine, freshwater, wetland, swamp, marshlands (Fig. 19.3) etc. each one having its distinct floral, faunal and microbial assemblages. Ecological diversity represents an intricate network of different species present in local ecosystems and the dynamic interaction among them. The ecological diversity is of great significance that has developed and evolved over millions of years through interactions among the various species within an ecosystem.

Measuring Biodiversity:
There are various mathematical ways of measuring biodiversity, which calculate the number of species diversity in different regions. The measure of diversity of species is also known as species richness.

These are as follows:
Alpha diversity:
This is the diversity in species, i.e. the number of species within a community. This depends on the interaction between the biotic and abiotic factors and also takes into account immigration from other locations.

Beta diversity:
This is the change in the composition of the species with reference to the changes in the environment.

Gamma diversity:
This refers to the overall diversity and is applied to larger areas in which both alpha and beta diversity are measured.

Value of Biodiversity:
Biodiversity is the most precious gift of nature the mankind is blessed with. The uniqueness of our planet Earth is due to the presence of life manifested through the diversity in flora and fauna. As all the organisms in an ecosystem are interlinked and interdependent, the value of biodiversity in the life of all the organisms including humans is enormous. Besides its ecological and environmental value, biodiversity has significant socio-economic values as well.

The value of biodiversity can be grouped under the following heads:
Environmental Value:
The diverse group of organisms found in a particular environment together with the physical and biological factors that affect them, constitute an ecosystem. Healthy ecosystems are vital to life. The natural environment is responsible for the production of oxygen, maintenance of water-cycle and other biogeochemical cycles.

The more a region is rich in terms of biodiversity, the better are the different cycles regulated. For example, forests regulate the amount of carbon dioxide in the air by releasing oxygen as a by-product during photosynthesis, and control rainfall and soil erosion. As you are well aware, deforestation would further increase carbon dioxide in the earth’s atmosphere leading to greenhouse effect and global warming.

This will cause irreparable damage to all organisms including mankind. Ecosystems depend on the health and vitality of the individual organisms that compose them. As all the organisms in an ecosystem are interdependent, removing just one species can prevent the ecosystem from operating normally.

Consumptive Value:
This is related to natural products that are used directly for food, fodder, timber, fuel wood, etc. Humans use at least 40,000 species of plants and animals on a daily basis. Many people around the world still depend on wild species for most of their needs like food, shelter and clothing (Fig. 19.4 and Table 19.1). The tribal people are completely dependent on the forests for their daily needs. Similarly, fishermen in the coastal areas are dependent on the marine resources. The wood derived from the forests has been used from the birth of civilization as fuel.

Productive Use Value:
This is assigned to products that are commercially harvested and marketed. Almost all the present day agricultural crops have originated from wild varieties. The biotechnologists continuously use the wild species of plants for developing new, better yielding and disease resistant varieties. Biodiversity represents the original stock from which new varieties are being developed. Similarly, all our domesticated animals came from wild-living ancestral species.

Through scientific breeding techniques animals giving better yield of milk, meat, etc. are being developed. The commonly used animal products used by the modem society come from the advances made in the fields of poultry farming, pisciculture, silviculture, dairy farming, etc. Even the fossil fuels like coal and petroleum are the products of biodiversity from the geological past. Most of the drugs and medicines used in the present times are extracted from different plant parts. The commonly used drugs derived from plants are given in Table 19.2 and Fig. 19.5.

Social Value:
The lifestyle of the ancient people was closely interwoven with their surroundings. The life of the indigenous people in many parts of the world still revolves around the forests and environment, even in the modem times. Many of them still live in the forests and meet their daily requirements from their surroundings. Due to modernisation, their habitats are being encroached upon and their very survival is at stake. It is ironic that the societies, whose whole life is intricately associated with the forests, are now not able to use the natural resources for their sustenance.

The biodiversity in different parts of the world has been largely preserved by the traditional societies. Since the indigenous people always protect the forests for their own benefit, the Government should formulate plans to involve such people for environmental protection.

In ancient times, especially in India, the environment in totality i.e. flora, fauna, etc. were held in high esteem. Trees like Peepal, Banyan and Tulsi are still worshipped. Ladies offering water to Tulsi daily is considered good and there are festivals when ladies tie sacred threads around Peepal and Banyan trees and pray for the welfare of their families. Similarly, certain animals and birds were represented as vehicles of Gods and were duly respected. Thus, the different facets of biodiversity were closely linked to the social values in many regions.

Ethical and Moral Values:
It is based on the principle of ‘live and let others live’. Morality and ethics teach us to preserve all forms of life and not to harm any organism unnecessarily. Some people take pleasure in the hunting of animals. People also sometimes degrade and pollute the environment by their unethical actions.

Through proper education and awareness, the people’s conscience against such practices must be raised. We may not be deriving direct benefits from many plants and animals, but should they be harmed because of this? Each species has its own utility in the world of biodiversity and has every right to live.

Aesthetic Value:
The beauty of our planet is because of biodiversity, which otherwise would have resembled other barren planets dotted around the universe. Biological diversity adds to the quality of life and provides some of the most beautiful aspects of our existence. Biodiversity is responsible for the beauty of a landscape. Humans are also attracted towards the biologically rich regions and nobody likes to live or visit a barren place. People go to far off places to enjoy the natural surroundings and wildlife.

This type of tourism is referred to as eco-tourism, which has now become a major source of income in many countries (Fig. 19.6). Eco-tourism includes visiting wildlife sanctuaries, national parks, coral reefs, exotic islands, safaris and trekking in the mountainous and forested areas. In some countries like Nepal, Bhutan, Kenya, Rwanda, eco-tourism has now become the major source of foreign currency income.

In many societies, the diversity of flora and fauna has become a part of the traditions and culture of the region and has added to the aesthetic values of the place. For example, in India, the richness of flora and fauna are depicted in many paintings; animals are represented as vehicles of Gods; the dances and festivals are intricately associated with nature.

Optional Value:
This refers to the value of biodiversity that is yet unknown, but needs to be explored for future possibilities and use. Scientists have discovered and named about 1.75 million species, which is of utmost importance. We should preserve all the world’s biodiversity that can be used by the future generations.

Sustainable development
Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs."

Sustainable development is often referred as the marriage of economy and ecology. i.e. to attain economic development without compromising the ecological balance. It can be attained by rigorous  policy change, taking action and altering practices. 

There are three aims of sustainable development :- 

a) Economic- to attain balanced growth 

b) Ecological- to preserve the eco system 

c) Social-guarantying equal access to resources to all human communities T

The objective laid down in the Brundtland report is as follows 

Dividing growth Changing the quality of growth Meeting essential needs of all in terms of job, food, energy, water and sanitation. 

Ensuring a sustainable population Conserving and enhancing the resource base. 

Reorienting technology, building technology that‟s less exploitative

 Managing environment and economics in decision making. 

Need for sustainable development: 

There are several challenges that need attention in the arena of economic development and environmental depletion. Hence the idea of Sustainable development is essential to address the following issues.

 To curb or prevent the environmental degradation To ensure a safe human life 

To check the exploitative technology and find alternative sources 

To check the over exploitation and wastage of natural resources 

To regenerate renewable energy resources 

The concept of Sustainable development is based on following principles

 Integration of environment and economic decision 

Stewardship or humans as the caretaker of the environment 

Shared responsibility, accountability and decision making 

Prevention and mitigation 

Conservation 

Waste minimization 

Enhancement of productivity, capability, quality of nature and human life 

Rehabilitation and reclamation
ENVIRONMENT POLLUTION
Developmental activities such as construction, transportation and manufacturing not only deplete the natural resources but also produce large amount of wastes that leads to pollution of air, water, soil, and oceans; global warming and acid rains. Untreated or improperly treated waste is a major cause of pollution of rivers and environmental degradation causing ill health and loss of crop productivity. In this lesson you will study about the major causes of pollution, their effects on our environment and the various measures that can be taken to control such pollutions.

OBJECTIVE:- After completing this lesson, you will be able to:

• define the terms pollution and pollutants;

 • list various kinds of pollution; 

• describe types of pollution, sources, harmful effects on human health and control of air pollution, indoor air pollution, noise pollution;

 • describe water pollution, its causes and control;

 • describe thermal pollution; 

• describe soil pollution, its causes and control; 

• describe radiation pollution, sources and hazards.

TYPES OF POLLUTION:- Pollution may be of the following types

    • Air pollution

    • Noise pollution 

    • Water pollution 

    • Soil pollution

    • Thermal pollution

    • Radiation pollution

AIR POLLUTION:- Air pollution is a result of industrial and certain domestic activity. An ever increasing use of fossil fuels in power plants, industries, transportation, mining, construction of buildings, stone quarries had led to air pollution. Air pollution may be defined as the presence of any solid, liquid or gaseous substance including noise and radioactive radiation in the atmosphere in such concentration that may be directly and indirectly injurious to humans or other living organisms, plants, property or interferes with the normal environmental processes. Air pollutants are of two types (1) suspended particulate matter, and (2) gaseous pollutants like carbon dioxide (CO2 ), NOx etc. Some of the major air pollutants, their sources and effects are given in table 10.1.

 Table 10.1: Particulate air pollutants, their sources and effects

	Pollutant
	Sources 
	Effects 

	Suspended particulate matter/dust
	Smoke from domestic,  industrial and vehicular soot 
	Depends on specific composition  Reduces sunlight and visibility, increases corrosion, Pneumoconiosis, asthma, cancer, and other lung diseases

	Fly ash
	Part of smoke released from chimneys of factories and power plants
	Settles down on vegetation, houses. Adds  to the suspended participate matter (SPM) power plants in the air. Leachates contain harmful material


 Particulate pollutants:-  Particulate matter suspended in air are dust and soot released from the industrial chimneys. Their size ranges from 0.001 to 500 µm in diameter. Particles less than 10µm float and move freely with the air current. Particles which are more than 10µm in diameter settle down. Particles less than 0.02 µm form persisent aerosols. Major source of SPM (suspended particulate matter) are vehicles, power plants, construction activities, oil refinery, railway yard, market place, industries, etc.

• Fly ash
Fly ash is ejected mostly by thermal power plants as by products of coal burning operations. Fly ash pollutes air and water and may cause heavy metal pollution in water bodies. Fly ash affects vegetation as a result of its direct deposition on leaf surfaces or indirectly through its deposition on soil. Fly ash is now being used for making bricks and as a land fill material.

• Lead and other metals particles

Tetraethyl lead (TEL) is used as an anti-knock agent in petrol for smooth and easy running of vehicles. The lead particles coming out from the exhaust pipes of vehicles is mixed with air. If inhaled it produces injurious effects on kidney and liver and interferes with development of red blood cells. Lead mixed with water and food can create cumulative poisoning. It has long term effects on children as it lowers intelligence. Oxides of iron, aluminum, manganese, magnesium, zinc and other metals have adverse effect due to deposition of dust on plants during mining operations and metallurgical processes. They create physiological, biochemical and developmental disorders in plants and also contribute towards reproductive failure in plants.

Table 10.2: Annual average concentration of pollutants in ambient air in residential and industrial areas (year 2000) mg/m3 in 24 hours

SPM permissible- residential 140 – 200 mg/m3 , industrial 360 – 500 mg/m3

	City
	Residential area
	Industrial area

	Agra      
	349
	388

	Bhopal
	185
	160

	Delhi
	368
	372

	Kanpur
	348
	444

	Kolkata
	218
	405

	Nagpur
	140
	157


Gaseous pollutants:- Power plants, industries, different types of vehicles – both private and commercial use petrol, diesel as fuel and release gaseous pollutants such as carbon dioxide, oxides of nitrogen and sulphur dioxide along with particulate matter in the form of smoke. All of these have harmful effects on plants and humans. Table 10.3 lists some of these pollutants, their sources and harmful effects.

                        Gaseous air pollutants: their sources and effects

	Pollutant
	Source
	Harmful effect

	Carbon compound

(CO and CO2 )
	Automobile exhaust

burning of wood and coal
	 • Respiratory problems

• Green house effec

	Sulphur compounds

(SO2 and H2 S)
	Power plants and refineries

volcanic eruptions
	• Respiratory problems in humans

• Loss of chlorophyll in plants (chlorosis)

•Acid rain

	Nitrogen Compound

(NO and N2O)
	Motor vehicle exhaust

atmospheric reaction
	• Irritation in eyes and lungs

• Low productivity in plants

•Acid rain damages material (metals and stone)



	Hydrocarbons

(benzene, ethylene)

SPM (Suspended Particulate Matter)

(Any soild and liquid) particles suspended in the air, (flush, dust,

lead)
	Automobiles and petroleum industries Thermal power plants, Construction activities, metalurgical processes and automobiles
	• Respiratory problem

• Cancer causing properties

• Poor visibility, breathing problems

• Lead interfers with the development of red blood diseases and cancer.

• Smoge (skoke & fog) formation leads to poor visibility and aggravates asthma in patients

	Fibres (Cotton, wool)
	Textiles and carpet weaving industries
	• Lung disorders


Prevention and control of air pollution

(i)Indoor air pollution:-

Poor ventilation due to faulty design of buildings leads to pollution of the confined space. Paints, carpets, furniture, etc. in rooms may give out volatile organic compounds (VOCs). Use of disinfectants, fumigants, etc. may release hazardous gases. In hospitals, pathogens present in waste remain in the air in the form of spores. This can result in hospital acquired infections and is an occupational health hazard. In congested areas, slums and rural areas burning of firewood and biomass results in lot of smoke. Children and ladies exposed to smoke may suffer from acute respiratory problems which include running nose, cough, sore throat, lung infection, asthama, difficulty in breathing, noisy respiration and wheezing.

(ii) Prevention and control of indoor air pollution

Use of wood and dung cakes should be replaced by cleaner fuels such as biogas, kerosene or electricity. But supply of electricity is limited. Similarly kerosene is also limited. Improved stoves for looking like smokeless chullahs have high thermal efficiency and reduced emission of pollutants including smoke. The house designs should incorporate a well ventilated kitchen. Use of biogas and CNG (Compressed Natural Gas) need to be encouraged. Those species of trees such as baval (Acacia nilotica) which are least smoky should be planted and used. Charcoal is a comparatively cleaner fuel. Indoor pollution due to decay of exposed kitchen waste can be reduced by covering the waste properly. Segregation of waste, pretreatment at source, sterilization of rooms will help in checking indoor air pollution.

(iii) Prevention and control of industrial pollution

Industrial pollution can be greatly reduced by: 

(a) use of cleaner fuels such as liquefied natural gas (LNG) in power plants, fertilizer plants etc. which is cheaper in addition to being environmentally friendly. 

(b) employing environment friendly industrial processes so that emission of pollutants and hazardous waste is minimized.

(c) installing devices which reduce release of pollutants. Devices like filters, electrostatic precipitators, inertial collectors, scrubbers, gravel bed filters or dry scrubbers are described below: 

(i) Filters – Filters remove particulate matter from the gas stream. The medium of a filter may be made of fibrous materials like cloth, granular material like sand, a rigid material like screen, or any mat like felt pad. Baghouse filtration system is the most common one and is made of cotton or synthetic fibres ( for low temperatures) or glass cloth fabrics (for higher temperature up to 290oC). 

(ii) Electrostatic precipitators (ESP)- The emanating dust is charged with ions and the ionized particulate matter is collected on an oppositely charged surface. The particles are removed from the collection surface by occasional shaking or by rapping the surface. ESPs are used in boilers, furnaces, and many other units of thermal power plants, cement factories, steel plants, etc.

(iii) Inertial collectors – It works on the principle that inertia of SPM in a gas is higher than its solvent and as inertia is a function of the mass of the particulate matter this device collects heavier particles more efficiently. ‘Cyclone’ is a common inertial collector used in gas cleaning plants.

(iv) Scrubbers- Scrubbers are wet collectors. They remove aerosols from a stream of gas either by collecting wet particles on a surface followed by their removal, or else the particles are wetted by a scrubbing liquid. The particles get trapped as they travel from supporting gaseous medium across the interface to the liquid scrubbing medium.

Gaseous pollutants can be removed by absorption in a liquid using a wet scrubber and depends on the type of the gas to be removed e.g. for removal of sulphur dioxide alkaline solution is needed as it dissolves sulphur dioxide. Gaseous pollutants may be absorbed on an activated solid surface like silica gel, alumina, carbon, etc. Silica gel can remove water vapour. Condensation allows the recovery of many by products in coal and petroleum processing industries from their liquid effluents.

Apart from the use of above mentioned devices, other control measures are-

• increasing the height of chimneys. 

• closing industries which pollute the environment. 

• shifting of polluting industries away from cities and heavily populated areas. 

• Development and maintenance of green belt of adequate width.

(iv) Control of vehicular pollution

• The emission standards for automobiles have been set which if followed will reduce the pollution. Standards have been set for the durability of catalytic converters which reduce vehicular emission.

 • In cities like Delhi, motor vehicles need to obtain Pollution Under Control (PUC) certificate at regular intervals. This ensures that levels of pollutants emitted from vehicle exhaust are not beyond the prescribed legal limits.

• The price of diesel is much cheaper than petrol which promotes use of diesel. To reduce emission of sulphurdioxide, sulphur content in diesel has been reduced to 0.05%.

 • Earlier lead in the form of tetraethyl lead was added in the petrol to raise octane level for smooth running of engines. Addition of lead in petrol has been banned to prevent emission of lead particles with the vehicular emission

 NOISE POLLUTION:-
Noise is one of the most pervasive pollutant. A musical clock may be nice to listen during the day, but may be an irritant during sleep at night. Noise by definition is “sound without value” or “any noise that is unwanted by the recipient”. Noise in industries such as stone cutting and crushing, steel forgings , loudspeakers, shouting by hawkers selling their wares, movement of heavy transport vehicles, railways and airports leads to irritation and an increased blood pressure, loss of temper, decrease in work efficiency, loss of hearing which may be first temporary but can become permanent in the noise stress continues. It is therefore of utmost importance that excessive noise is controlled. Noise level is measured in terms of decibels (dB). W.H.O. (World Health Organization) has prescribed optimum noise level as 45 dB by day and 35 dB by night. Anything above 80 dB is hazardous. The table10.4 gives the noise intensity in some of the common activities.

                  Sources of some noises and their intensity:

	Source
	Intensity
	Source
	Intensity

	Quiet Conversation
	20-30dB
	Radio Music
	50-60 dB

	Loud Conversation
	60 dB
	Traffic Noise
	60-90 dB

	Lawn Mower
	60-80 dB
	Heavy Truck
	90-100 dB

	Aircraft Noise
	90-120 dB
	Space Vehicle
	140-179 dB

	Beat Music
	120 dB
	Launch
	

	Motor Cycle
	105 dB
	Jet Engine
	140 dB


Sources of noise pollution:-

Noise pollution is a growing problem. All human activities contribute to noise pollution to varying extent. Sources of noise pollution are many and may be located indoors or outdoors.

Indoor sources include noise produced by radio, television, generators, electric fans, air coolers, air conditioners, different home appliances, and family conflict. Noise pollution is more in cities due to a higher concentration of population and industries and activities such as transportation. Noise like other pollutants is a by product of industrialization, urbanization and modern civilization.

Outdoor sources of noise pollution include indiscriminate use of loudspeakers, industrial activities, automobiles, rail traffic, aeroplanes and activities such as those at market place, religious, social, and cultural functions, sports and political rallies. In rural areas farm machines, pump sets are main sources of noise pollution. During festivals, marriage and many other occasions, use of fire crackers contribute to noise pollution.

Effects of noise pollution:-

Noise pollution is highly annoying and irritating. Noise disturbs sleep, causes hypertension (high blood pressure), emotional problems such as aggression, mental depression and annoyance. Noise pollution adversely affects efficiency and performance of individuals.

Prevention and control of noise pollution:-

Following steps can be taken to control or minimize noise pollution-

• Road traffic noise can be reduced by better designing and proper maintenance of vehicles. 

• Noise abatement measures include creating noise mounds, noise attenuation walls and well maintained roads and smooth surfacing of roads. 

• Retrofitting of locomotives, continuously welded rail track, use of electric locomotives or deployment of quieter rolling stock will reduce noises emanating from trains. 

• Air traffic noise can be reduced by appropriate insulation and introduction of noise regulations for takeoff and landing of aircrafts at the airport. 

• Industrial noises can be reduced by sound proofing equipment like generators and areas producing lot of noise. 

• Power tools, very loud music and land movers, public functions using loudspeakers, etc should not be permitted at night. Use of horns, alarms, refrigeration units, etc. is to be restricted. Use of fire crackers which are noisy and cause air pollution should be restricted.

 • A green belt of trees is an efficient noise absorber.

 WATER POLLUTION:-
Water pollution is one of the most serious environmental problems. Water pollution is caused by a variety of human activities such as industrial, agricultural and domestic. Agricultural run off laden with excess fertilizers and pesticides, industrial effluents with toxic substances and sewage water with human and animal wastes pollute our water thoroughly. Natural sources of pollution of water are soil erosion, leaching of minerals from rocks and decaying of organic matter. Rivers, lakes, seas, oceans, estuaries and ground water sources may be polluted by point or non-point sources. When pollutants are discharged from a specific location such as a drain pipe carrying industrial effluents discharged directly into a water body it represents point source pollution. In contrast non-point sources include discharge of pollutants from diffused sources or from a larger area such as run off from agricultural fields, grazing lands, construction sites, abandoned mines and pits, roads and streets.

Sources of water pollution:-

Water pollution is the major source of water born diseases and other health problems. Sediments brought by runoff water from agricultural fields and discharge of untreated or partially treated sewage and industrial effluents, disposal of fly ash or solid waste into or close to a water body cause severe problems of water pollution. Increased turbidity of water because of sediments reduces penetration of light in water that reduces photosynthesis by aquatic plants.

(i) Pollution due to pesticides and inorganic chemicals:-

• Pesticides like DDT and others used in agriculture may contaminate water bodies. Aquatic organisms take up pesticides from water get into the food chain (aquatic in this case) and move up the food chain. At higher trophic level they get concentrated and may reach the upper end of the food chain.

 • Metals like lead, zinc, arsenic, copper, mercury and cadmium in industrial waste waters adversely affect humans and other animals. Arsenic pollution of ground water has been reported from West Bengal, Orissa, Bihar, Western U.P. Consumption of such arsenic polluted water leads to accumulation of arsenic in the body parts like blood, nails and hairs causing skin lesions, rough skin, dry and thickening of skin and ultimately skin cancer. 

• Pollution of water bodies by mercury causes Minamata disease in humans and dropsy in fishes. Lead causes displexia, cadmium poisoning causes Itai – Itai disease etc. 

• Oil pollution of sea occurs from leakage from ships, oil tankers, rigs and pipelines. Accidents of oil tankers spill large quantity of oil in seas which kills marine birds and adversely affects other marine life and beaches.

(ii) Thermal pollution:-

Power plants- thermal and nuclear, chemical and other industries use lot of water (about 30 % of all abstracted water) for cooling purposes and the used hot water is discharged into rivers, streams or oceans. The waste heat from the boilers and heating processes increases the temperature of the cooling water. Discharge of hot water may increase the temperature of the receiving water by 10 to 15 °C above the ambient water temperature. This is thermal pollution.Increase in water temperature decreases dissolved oxygen in water which adversely affects aquatic life. Unlike terrestrial ecosystems, the temperature of water bodies remain steady and does not change very much. Accordingly, aquatic organisms are adopted to a uniform steady temperature of environment and any fluctuation in water temperature severely affects aquatic plants and animals. Hence discharge of hot water from power plants adversely affects aquatic organisms. Aquatic plants and animals in the warm tropical water live dangerously close to their upper limit of temperature, particularly during the warm summer months. It requires only a slight deviation from this limit to cause a thermal stress to these organisms.

Discharge of hot water in water body affects feeding in fishes, increases their metabolism and affects their growth. Their swimming efficiency declines. Running away from predators or chasing prey becomes difficult. Their resistance to diseases and parasites decreases. Due to thermal pollution biological diversity is reduced. One of the best methods of reducing thermal pollution is to store the hot water in cooling ponds, allow the water to cool before releasing into any receiving water body.

Ground water pollution:-

Lot of people around the world depend on ground water for drinking, domestic, industrial and agricultural uses. Generally groundwater is a clean source of water. However, human activities such as improper sewage disposal, dumping of farm yard manures and agricultural chemicals, industrial effluents are causing pollution of ground water.

Methods for control of water pollution and water recycling Control water pollution:-

Waste water from domestic or industrial sources or from garbage dumps is generally known as sewage. It may also contain rain water and surface runoff. The sewage water can be treated to make it safe for disposal into water bodies like rivers, lakes etc. The treatment involves three stages: primary, secondary and tertiary. This includes 1. sedimentation, 2. coagulation/flocculation, 3.filtration, 4.disinfection, 5.softening and 6.aeration. The first four steps are of primary treatment. The first three steps are involved in primary treatment remove suspended particulate matter. Secondary treatment removes organic solids, left out after primary treatment, through their microbial decomposition. Effluents after secondary treatment may be clean but contain large amounts of nitrogen, in form of ammonia, nitrates and phosphorous which can cause problem of eutrophication upon their discharge into a receiving water body such as river, lake or pond. The tertiary treatment is meant to remove nutrients, disinfect for removing pathogenic bacteria, and aeration removes hydrogen sulphide and reduce the amount of carbon dioxide and make water healthy and fit for aquatic organisms. This treatment of waste water or sewage is carried out in effluent treatment plants especially built for this purpose. The residue obtained from primary treatment one known as sludge.

Water recycling:-

With increasing population the requirement for water is increasing rapidly. However, the availability of water is limited but an ever increasing water withdrawal from different sources such as rivers, lakes and ground water is depleting these sources and deteriorating their water quality. Therefore, it is essential to utilize the available water with maximum economy. This involves recycling of waste water for certain uses with or without treatment. Recycling refers to the use of waste-water by the original user prior to the discharge either to a treatment system or to a receiving water body. Thus the waste water is recovered and repetitively recycled with or without treatment by the same user.

Control of water pollution:-

The following measures can be adopted to control water pollution:

(a) The water requirement should be minimized by altering the techniques involved. 

(b) Water should be reused with or without treatment. 

(c) Recycling of water after treatment should be practiced to the maximum extent possible. 

(d) The quantity of waste water discharge should be minimized.

SOIL POLLUTION:-

Addition of substances which adversely affect the quality of soil or its fertility is known as soil pollution. Generally polluted water also pollute soil. Solid waste is a mixture of plastics, cloth, glass, metal and organic matter, sewage, sewage sludge, building debris, generated from households, commercial and industries establishments add to soil pollution. Fly ash, iron and steel slag, medical and industrial wastes disposed on land are important sources of soil pollution. In addition, fertilizers and pesticides from agricultural use which reach soil as run-off and land filling by municipal waste are growing cause of soil pollution. Acid rain and dry deposition of pollutants on land surface also contribute to soil pollution.

Sources of soil pollution:-

Plastic bags – Plastic bags made from low density polyethylene (LDPE), is virtually indestructible, create colossal environmental hazard. The discarded bags block drains and sewage systems. Leftover food, vegetable waste etc. on which cows and dogs feed may die due to the choking by plastic bags. Plastic is non biodegradable and burning of plastic in garbage dumps release highly toxic and poisonous gases like carbon monoxide, carbon dioxide, phosgene, dioxine and other poisonous chlorinated compounds.

Industrial sources – It includes fly ash, chemical residues, metallic and nuclear wastes. Large number of industrial chemicals, dyes, acids, etc. find their way into the soil and are known to create many health hazards including cancer.

Agricultural sources – Agricultural chemicals especially fertilizers and pesticides pollute the soil. Fertilizers in the run off water from these fields can cause eutrophication in water bodies. Pesticides are highly toxic chemicals which affect humans and other animals adversely causing respiratory problems, cancer and death.

Control of soil pollution:-

Indiscriminate disposal of solid waste should be avoided.

To control soil pollution, it is essential to stop the use of plastic bags and instead use bags of degradable materials like paper and cloth. Sewage should be treated properly before using as fertilizer and as landfills. The organic matter from domestic, agricultural and other waste should be segregated and subjected to vermicomposting which generates useful manure as a by product. The industrial wastes prior to disposal should be properly treated for removing hazardous materials. Biomedical waste should be separately collected and incinerated in proper incinerators.

RADIATION POLLUTION: SOURCES AND HAZARDS:-

Radiation pollution is the increase in over the natural background radiation. There are many sources of radiation pollution such as nuclear wastes from nuclear power plants, mining and processing of nuclear material etc. The worse case of nuclear pollution was the cherndoyl disaster in Russia occured in 1986 but the effects still longer today.

Radiation:-

Radiation is a form of energy travelling through space. The radiation emanating from the decay of radioactive nuclides are a major sources of radiation pollution. Radiations can be categorized into two groups namely the non-ionizing radiations and the ionizing radiations.

Non-ionizing radiations are constituted by the electromagnetic waves at the longer wavelength of the spectrum ranging from near infra-red rays to radio waves. These waves have energies enough to excite the atoms and molecules of the medium through which they pass, causing them to vibrate faster but not strong enough to ionize them. In a microwave oven the radiation causes water molecules in the cooking medium to vibrate faster and thus raising its temperature.

Ionizing radiations cause ionization of atoms and molecules of the medium through which they pass. Electromagnetic radiations such as short wavelength ultra violet radiations (UV), X-rays and gamma rays and energetic particles produced in nuclear processes, electrically charged particles like alpha and beta particles produced in radioactive decay and neutrons produced in nuclear fission, are highly damaging to living organisms. Electrically charged particles produced in the nuclear processes can have sufficient energy to knock electrons out of the atoms or molecules of the medium, thereby producing ions. The ions produced in water molecules, for example, can induce reactions that can break bonds in proteins and other important molecules. An example of this would be when a gamma ray passes through a cell, the water molecules near the DNA might be ionized and the ions might react with the DNA causing it to break. They can also cause chemical changes by breaking the chemical bonds, which can damage living tissues. The ionizing radiations cause damage to biological systems and are, therefore, pollutants.

Radiation damage:-

The biological damage resulting from ionizing radiations is generally termed as radiation damage. Large amounts of radiation can kill cells that can dramatically affect the exposed organism as well as possibly its offspring. Affected cells can mutate and result in cancer. A large enough dose of radiation can kill the organism.

Radiation damage can be divided into two types: (a) somatic damage (also called radiation sickness) and (b) genetic damage. Somatic damage refers to damage to cells that are not associated with reproduction. Effects of somatic radiation damage include reddening of the skin, loss of hair, ulceration, fibrosis of the lungs, the formation of holes in tissue, a reduction of white blood cells, and the induction of cataract in the eyes. This damage can also result in cancer and death. Genetic damage refers to damage to cells associated with reproduction. This damage can subsequently cause genetic damage from gene mutation resulting in abnormalities. Genetic damages are passed on to next generation.

Radiation dose:- 

The biological damage caused by the radiation is determined by the intensity of radiation and duration of the exposure. It depends on the amount of energy deposited by the radiation in the biological system. In studying the effects of radiation exposure in humans, it is important to realize that the biological damage caused by a particle depends not only on the total energy deposited but also on the rate of energy loss per unit distance traversed by the particle (or “linear energy transfer”). For example, alpha particles do much more damage per unit energy deposited than do electrons.

Radiation effects and radiation doses:-

A traditional unit of human-equivalent dose is the rem, which stands for radiation equivalent in man. At low doses, such as what we receive every day from background radiation (< 1 m rem), the cells repair the damage rapidly. At higher doses (up to 100 rem), the cells might not be able to repair the damage, and the cells may either be changed permanently or die. Cells changed permanently may go on to produce abnormal cells when they divide and may become cancerous.

At even higher doses, the cells cannot be replaced fast enough and tissues fail to function. An example of this would be “radiation sickness.” This is a condition that results after high doses is given to the whole body (>100 rem). Nuclear explosions and accidents in nuclear reactors are a serious source of radiation hazard. The effects of atomic explosions in Nagasaki and Hiroshima are still not forgotten. The nuclear reactor accident at Chernobyl in 1986 led to deaths of many reactor personnel and a very large release of radionuclide to the environment causing a long term radiation damage to the people living in the neighboring regions.

WHAT YOU HAVE LEARNT:-

• Nature’s components such as air, water, soil, forest and fisheries are resources exploited by humans and their pollution are by-product of urbanization and industrialization. 

• Pollution in effect is an undesirable byproduct of industrialization and urbanization.

 • The agents directly or indirectly responsible for the pollution of the environment are known as pollutants. 

• There are six types of pollutions: air pollution, water pollution, noise pollution, soil pollution, thermal pollution, radiation pollution etc. 

• Air pollution is a result of industrial and certain domestic activity.

 • Air pollutants are of two types (1) suspended particulate matter, and (2) gases like carbon dioxide CO2 , NOx etc. 

• Use of cleaner fuels such as biogas, CNG and electricity prevent air pollution.

 • Segregation of waste, pretreatment at source, sterilization of rooms will help in checking indoor pollution. 

• Prevention and control of industrial pollution can be reduced by using cleaner fuels, filters, electrostatic precipitators, inertial collectors, scrubbers etc. 

• Use of chlorofluorocarbons cause damage of ozone layer which has resulted in its thinning over the Arctic and Anctartic regions, is know as ozone hole.

 • Increase in global temperature or heating effect by green house gases (CO2 , methane) is known as green house effect. 

• Noise like other pollution is a by product of industrialization, urbanization and modern civilization.

 • Indoor sources include noise produced by radio, television and outdoor source includes indiscriminate use of loudspeakers, industrial activities, automobile, rail traffic and aeroplanes etc.

 • Addition of undesirable substances in water is called water pollution.

 • Natural sources of water pollution are soil erosion, leaching of minerals from rocks and decaying of organic matter. 

• Power plants and various industries used lot of water for cooling purposes and hot water is discharged into rivers, streams or oceans. This waste heat increases the temperature of the cooling water upto 10-150C this is thermal pollution.

• Improper sewage disposal, dumping of farm yard manures and agricultural chemicals, industrial effluents are causing pollution of ground water. 

• Nutrient enrichment of a water body is called eutrophication. 

• Waste water from domestic or industry or garbage dump is generally known as sewage. 

• Addition of substances which adversely affect the quality of soil or fertility is known as soil pollution. 

• Sources of soil pollution are plastic bags, industrial sources, agricultural sources etc.

 • Radiation is a form of energy traveling through space. Radiation can be grouped into non-ionizing radiation and the ionizing radiations.

Solid Waste Management: Types, Sources, Effects and Methods of Solid Waste Management
Read this article to learn about types, sources, effects and methods of solid waste management!
Solid waste management is a polite term for garbage management. As long as liumans have been living in settled communities, solid waste, or garbage, has been an issue, and modern societies generate far more solid waste than early humans ever did
Daily life in industrialized nations can generate several pounds of solid waste per consumer, not only directly in the home, but indirectly in factories that manufacture goods purchased by consumers.

Garbage: many broad categories of garbage are:

i. Organic waste: kitchen waste, vegetables, flowers, leaves, fruits.

ii. Toxic waste: old medicines, paints, chemicals, bulbs, spray cans, fertilizer and pesticide containers, batteries, shoe polish.

iii. Recyclable: paper, glass, metals, plastics.

iv. Hospital waste such as cloth with blood

1. Types & Source of Solid Wastes:
CLASSIFICATION OF SOLID WASTES

 Solid wastes are the organic and inorganic waste materials such as product packaging, grass clippings, furniture, clothing, bottles, kitchen refuse, paper, appliances, paint cans, batteries, etc., produced in a society, which do not generally carry any value to the first user(s). Solid wastes, thus, encompass both a heterogeneous mass of wastes from the urban community as well as a more homogeneous accumulation of agricultural, industrial and mineral wastes. While wastes have little or no value in one setting or to the one who wants to dispose them, the discharged wastes may gain significant value in another setting. Knowledge of the sources and types of solid wastes as well as the information on composition and the rate at which wastes are generated/ disposed is, therefore, essential for the design and operation of the functional elements associated with the management of solid wastes. Solid wastes are classified on the basis of source of generation and type. 

Source-based classification 

Historically, the sources of solid wastes have been consistent, dependent on sectors and activities (Tchobanoglous, et al., 1977), and these include the following: 

(i) Residential: This refers to wastes from dwellings, apartments, etc., and consists of leftover food, vegetable peels, plastic, clothes, ashes, etc. 

(ii)  Commercial: This refers to wastes consisting of leftover food, glasses, metals, ashes, etc., generated from stores, restaurants, markets, hotels, motels, auto-repair shops, medical facilities, etc. 
(iii) Institutional: This mainly consists of paper, plastic, glasses, etc., generated from educational, administrative and public buildings such as schools, colleges, offices, prisons, etc.

(iv)  Municipal: This includes dust, leafy matter, building debris, treatment plant residual sludge, etc., generated from various municipal activities like construction and demolition, street cleaning, landscaping, etc. (Note, however, in India municipal can typically subsume items at (i) to (iii) above). 
(v) Industrial: This mainly consists of process wastes, ashes, demolition and construction wastes, hazardous wastes, etc., due to industrial activities.
(vi)  Agricultural: This mainly consists of spoiled food grains and vegetables, agricultural remains, litter, etc., generated from fields, orchards, vineyards, farms, etc.
(vii)  Open areas: this includes wastes from areas such as Streets, alleys, parks, vacant lots, playgrounds, beaches, highways, recreational areas, etc. It is important to define the various types of solid wastes that are generated from various sources Type-based classification 
Classification of wastes based on types, i.e., physical, chemical, and biological characteristics of wastes, is as follows : 

(i) Garbage: This refers to animal and vegetable wastes resulting from the handling, sale, storage, preparation, cooking and serving of food. Garbage comprising these wastes contains putrescible (rotting) organic matter, which produces an obnoxious odour and attracts rats and other vermin. It, therefore, requires special attention in storage, handling and disposal. 

(ii)  Ashes and residues: These are substances remaining from the burning of wood, coal, charcoal, coke and other combustible materials for cooking and heating in houses, institutions and small industrial establishments. Introducing Municipal Solid Waste Management produced in large quantities, as in power-generation plants and factories, these are classified as industrial wastes. Ashes consist of fine powdery residue, cinders and clinker often mixed with small pieces of metal and glass. Since ashes and residues are almost entirely inorganic, they are valuable in landfills 
(iii)  Combustible and non-combustible wastes: These consist of wastes generated from households, institutions, commercial activities, etc., excluding food wastes and other highly putrescible material. Typically, while combustible material consists of paper, cardboard, textile, rubber, garden trimmings, etc., non-combustible material consists of such items as glass, crockery, tin and aluminium cans, ferrous and non-ferrous material and dirt.
(iv)  Bulky wastes: These include large household appliances such as refrigerators, washing machines, furniture, crates, vehicle parts, tyres, wood, trees and branches. Since these household wastes cannot be accommodated in normal storage containers, they require a special collection mechanism. 
(v)  Street wastes: These refer to wastes that are collected from streets, walkways, alleys, parks and vacant plots, and include paper, cardboard, plastics, dirt, leaves and other vegetable matter. Littering in public places is indeed a widespread and acute problem in many countries including India, and a solid waste management system must address this menace appropriately. 
(vi)  Biodegradable and non-biodegradable wastes: Biodegradable wastes mainly refer to substances consisting of organic matter such as leftover food, vegetable and fruit peels, paper, textile, wood, etc., generated from various household and industrial activities. Because of the action of micro-organisms, these wastes are degraded from complex to simpler compounds. Nonbiodegradable wastes consist of inorganic and recyclable materials such as plastic, glass, cans, metals, etc
(vii) Dead animals: With regard to municipal wastes, dead animals are those that die naturally or are accidentally killed on the road. Note that this category does not include carcasses and animal parts from slaughter-houses, which are regarded as industrial wastes. Dead animals are divided into two groups – large and small. Among the large animals are horses, cows, goats, sheep, pigs, etc., and among the small ones are dogs, cats, rabbits, rats, etc. The reason for this differentiation is that large animals require special equipment for lifting and handling when they are removed. If not collected promptly, dead animals pose a threat to public health since they attract flies and other vermin as they decay. Their presence in public places is particularly offensive from the aesthetic point of view as well.

(viii) Abandoned vehicles: This category includes automobiles, trucks and trailers that are abandoned on streets and other public places. However, abandoned vehicles have significant scrap value for their metal, and their value to collectors is highly variable. 
(ix)  Construction and demolition wastes: These are wastes generated as a result of construction, refurbishment, repair and demolition of houses, commercial buildings and other structures. They consist mainly of earth, stones, concrete, bricks, lumber, roofing and plumbing materials, heating systems and electrical wires and parts of the general municipal waste stream. 
(x) Farm wastes:These wastes result from diverse agricultural activities such as planting, harvesting, production of milk, rearing of animals for slaughter and the operation of feedlots. In many areas, the disposal of animal waste has become a critical problem, especially from feedlots, poultry farms and dairies.
(xi)  Hazardous wastes: Hazardous wastes are those defined as wastes of industrial, institutional or consumer origin that are potentially dangerous either immediately or over a period of time to human beings and the environment. This is due to their physical, chemical and biological or radioactive characteristics like ignitability, corrosivity, reactivity and toxicity. Note that in some cases, the active agents may be liquid or gaseous hazardous wastes. These are, nevertheless, classified as solid wastes as they are confined in solid containers. Typical examples of hazardous wastes are empty containers of solvents, paints and pesticides, which are frequently mixed with municipal wastes and become part of the urban waste stream. Certain hazardous wastes may cause explosions in incinerators and fires at landfill sites. Others such as pathological wastes from hospitals and radioactive wastes also require special handling. Effective management practices should ensure that hazardous wastes are stored, collected, transported and disposed of separately, preferably after suitable treatment to render them harmless.
(xii) Sewage wastes: The solid by-products of sewage treatment are classified as sewage wastes. They are mostly organic and derived from the treatment of organic sludge separated from both raw and treated sewages. The inorganic fraction of raw sewage such as grit and eggshells is separated at the preliminary stage of treatment, as it may entrain putrescible organic matter with pathogens and must be buried without delay. The bulk of treated, dewatered sludge is useful as a soil conditioner but is invariably uneconomical. Solid sludge, therefore, enters the stream of municipal wastes, unless special arrangements are made for its disposal.
Basically solid waste can be classified into different types depending on their source:

2. Effects of Solid Waste Pollution:
Municipal solid wastes heap up on the roads due to improper disposal system. People clean their own houses and litter their immediate surroundings which affects the community including themselves.

This type of dumping allows biodegradable materials to decompose under uncontrolled and unhygienic conditions. This produces foul smell and breeds various types of insects and infectious organisms besides spoiling the aesthetics of the site. Industrial solid wastes are sources of toxic metals and hazardous wastes, which may spread on land and can cause changes in physicochemical and biological characteristics thereby affecting productivity of soils.

Toxic substances may leach or percolate to contaminate the ground water. In refuse mixing, the hazardous wastes are mixed with garbage and other combustible wastes. This makes segregation and disposal all the more difficult and risky.

Various types of wastes like cans, pesticides, cleaning solvents, batteries (zinc, lead or mercury), radioactive materials, plastics and e-waste are mixed up with paper, scraps and other non-toxic materials which could be recycled. Burning of some of these materials produces dioxins, furans and polychlorinated biphenyls, which have the potential to cause various types of ailments including cancer.

3. Methods of Solid Wastes Disposal:
i. Sanitary Landfill

ii. Incineration

iii. Composting

iv. Pyrolysis

i. Sanitary Land Filling:
In a sanitary landfill, garbage is spread out in thin layers, compacted and covered with clay or plastic foam. In the modern landfills the bottom is covered with an impermeable liner, usually several layers of clay, thick plastic and sand. The liner protects the ground water from being contaminated due to percolation of leachate.

Leachate from bottom is pumped and sent for treatment. When landfill is full it is covered with clay, sand, gravel and top soil to prevent seepage of water. Several wells are drilled near the landfill site to monitor if any leakage is contaminating ground water. Methane produced by anaerobic decomposition is collected and burnt to produce electricity or heat. Sanitary Landfills Site Selection:

i. Should be above the water table, to minimize interaction with groundwater.

ii. Preferably located in clay or silt.

iii. Do not want to place in a rock quarry, as water can leech through the cracks inherent in rocks into a water fracture system.

iv. Do not want to locate in sand or gravel pits, as these have high leeching. Unfortunately, most of Long Island is sand or gravel, and many landfills are located in gravel pits, after they were no longer being used.

v. Do not want to locate in a flood plain. Most garbage tends to be less dense than water, so if the area of the landfill floods, the garbage will float to the top and wash away downstream.

A large number of adverse impacts may occur from landfill operations. These impacts can vary:

i. Fatal accidents (e.g., scavengers buried under waste piles).

ii. Infrastructure damage (e.g., damage to access roads by heavy vehicles).

iii. Pollution of the local environment (such as contamination of groundwater and/or aquifers by leakage and residual soil contamination during landfill usage, as well as after landfill closure).

iv. Off gassing of methane generated by decaying organic wastes (methane is a greenhouse gas many times more potent than carbon dioxide, and can itself be a danger to inhabitants of an area).

v. Harbouring of disease vectors such as rats and flies, particularly from improperly operated landfills.

ii. Incineration:
The term incinerates means to burn something until nothing is left but ashes. An incinerator is a unit or facility used to burn trash and other types of waste until it is reduced to ash. An incinerator is constructed of heavy, well-insulated materials, so that it does not give off extreme amounts of external heat.

The high levels of heat are kept inside the furnace or unit so that the waste is burned quickly and efficiently. If the heat were allowed to escape, the waste would not burn as completely or as rapidly. Incineration is a disposal method in which solid organic wastes are subjected to combustion so as to convert them into residue and gaseous products. This method is useful for disposal of residue of both solid waste management and solid residue from waste water management. This process reduces the volumes of solid waste to 20 to 30 per cent of the original volume.

Incineration and other high temperature waste treatment systems are sometimes described as “thermal treatment”. Incinerators convert waste materials into heat, gas, steam and ash. Incineration is carried out both on a small scale by individuals and on a large scale by industry. It is used to dispose of solid, liquid and gaseous waste. It is recognized as a practical method of disposing of certain hazardous waste materials. Incineration is a controversial method of waste disposal, due to issues such as emission of gaseous pollutants.

iii. Composting:
Due to shortage of space for landfill in bigger cities, the biodegradable yard waste (kept separate from the municipal waste) is allowed to degrade or decompose in a medium. A good quality nutrient rich and environmental friendly manure is formed which improves the soil conditions and fertility.

Organic matter constitutes 35%-40% of the municipal solid waste generated in India. This waste can be recycled by the method of composting, one of the oldest forms of disposal. It is the natural process of decomposition of organic waste that yields manure or compost, which is very rich in nutrients.

Composting is a biological process in which micro-organisms, mainly fungi and bacteria, convert degradable organic waste into humus like substance. This finished product, which looks like soil, is high in carbon and nitrogen and is an excellent medium for growing plants.

The process of composting ensures the waste that is produced in the kitchens is not carelessly thrown and left to rot. It recycles the nutrients and returns them to the soil as nutrients. Apart from being clean, cheap, and safe, composting can significantly reduce the amount of disposable garbage.

The organic fertilizer can be used instead of chemical fertilizers and is better specially when used for vegetables. It increases the soil’s ability to hold water and makes the soil easier to cultivate. It helped the soil retain more of the plant nutrients.

Vermi-composting has become very popular in the last few years. In this method, worms are added to the compost. These help to break the waste and the added excreta of the worms makes the compost very rich in nutrients. In the activity section of this web site you can learn how to make a compost pit or a vermi-compost pit in your school or in the garden at home.

To make a compost pit, you have to select a cool, shaded corner of the garden or the school compound and dig a pit, which ideally should be 3 feet deep. This depth is convenient for aerobic composting as the compost has to be turned at regular intervals in this process.

Preferably the pit should be lined with granite or brick to prevent nitrite pollution of the subsoil water, which is known to be highly toxic. Each time organic matter is added to the pit it should be covered with a layer of dried leaves or a thin layer of soil which allows air to enter the pit thereby preventing bad odour. At the end of 45 days, the rich pure organic matter is ready to be used. Composting: some benefits

i. Compost allows the soil to retain more plant nutrients over a longer period.

ii. It supplies part of the 16 essential elements needed by the plants.

iii. It helps reduce the adverse effects of excessive alkalinity, acidity, or the excessive use of chemical fertilizer.

iv. It makes soil easier to cultivate.

v. It helps keep the soil cool in summer and warm in winter.

vi. It aids in preventing soil erosion by keeping the soil covered.

vii. It helps in controlling the growth of weeds in the garden.

iv. Pyrolysis:
Pyrolysis is a form of incineration that chemically decomposes organic materials by heat in the absence of oxygen. Pyrolysis typically occurs under pressure and at operating temperatures above 430 °C (800 °F).

In practice, it is not possible to achieve a completely oxygen-free atmosphere. Because some oxygen is present in any pyrolysis system, a small amount of oxidation occurs. If volatile or semi-volatile materials are present in the waste, thermal desorption will also occur.

Organic materials are transformed into gases, small quantities of liquid, and a solid residue containing carbon and ash. The off-gases may also be treated in a secondary thermal oxidation unit. Particulate removal equipment is also required. Several types of pyrolysis units are available, including the rotary kiln, rotary hearth furnace, and fluidized bed furnace. These units are similar to incinerators except that they operate at lower temperatures and with less air supply.

Limitations and Concerns:
i. The technology requires drying of soil prior to treatment.

ii. Limited performance data are available for systems treating hazardous wastes containing polychlorinated biphenyls (PCBs), dioxins, and other organics. There is concern that systems that destroy chlorinated organic molecules by heat have the potential to create products of incomplete combustion, including dioxins and furans. These compounds are extremely toxic in the parts per trillion ranges. The MSO process reportedly does not produce dioxins and furans.

iii. The molten salt is usually recycled in the reactor chamber. However, depending on the waste treated (especially inorganics) and the amount of ash, spent molten salt may be hazardous and require special care in disposal.

iv. pyrolysis is not effective in either destroying or physically separating in organics from the contaminated medium. Volatile metals may be removed as a result of the higher temperatures associated with the process, but they are not destroyed. By-products containing heavy metals may require stabilization before final disposal.

v. When the off-gases are cooled, liquids condense, producing an oil/tar residue and contaminated water. These oils and tars may be hazardous wastes, requiring proper treatment, storage, and disposal

Environmental Mitigation and Monitoring Guidelines

 In designing and operating integrated solid waste management programs: 

• Minimize the quantity of waste that must be placed in landfills through elimination, recovery, reuse, recycling, remanufacturing, composting and similar methods.

 • Manage non-hazardous wastes and special or hazardous wastes separately.

 • Collect and transport all waste effectively and efficiently. 

• Design sanitary landfills and ensure appropriate siting, operation, monitoring and closure. 

• Establish sound fiscal and administrative management, privatizing operations with open competition, whenever feasible.
Waste minimization

Waste minimization Reduce, reuse, recycle. Reducing the quantity of waste that must be transported and disposed of should be a primary goal of all municipal solid waste management programs. Waste should be recovered at the source, during transport or at the disposal site. The earlier the separation, the cleaner the material, and, in the end, the higher its quality and its value to users. Incentives which integrate and foster the involvement of the informal sector—itinerant collectors, microenterprises, cooperatives—can be essential to improved waste minimization.
Facilitate separation at disposal site. 

When waste pickers are allowed access to disposal sites, significant amounts of material can be recovered. However, because they interfere with efficient operation of dumps and landfills, waste pickers are usually excluded from these sites, lowering recovery rates and causing severe economic hardship.

Collection and transfer

Collection and transfer As noted earlier, most African city dwellers lack regular waste collection or access to disposal services, except in the better-off neighborhoods or communities. Careful consideration of the city, climate, and culture is essential to achieving universal collection at recommended frequencies. The following general insights from international experience may be valuable: • Use appropriate technology—regular trucks and alternative vehicles. Specialized compaction trucks are very expensive, difficult to repair and often out of service. Moreover, compacting garbage provides little advantage, considering the density of the waste currently produced in most of the region. Regular trucks require less capital investment and are easier to maintain. They may also be better adapted to poor road conditions and can be used for other purposes if the municipality or company decides to transfer collection responsibility to others. For waste collection in hard-toreach areas—very narrow streets, alleys, deteriorated roads— alternative collection vehicles should be considered, including semimotorized carts, front-loaded tricycles, donkey carts, or handcarts. Siting guidelines for landfills Do not site landfills: • In wetlands or areas with a high water table • In floodplains • Near drinking water supplies • Along geological faults or seismically active regions • Within two kilometers of an airport Do site landfills: • Above clay soils or igneous rock • With active public involvement • In areas with sufficient capacity • Integrate the informal sector. Co-operatives and microenterprises are the primary users of smaller collection vehicles and can effectively collect waste from hard-to-reach areas at a low cost. Community members are generally more willing to pay for such flexible and inexpensive services. • Build on the existing system. Radical changes are often difficult to achieve, especially with limited political support, administrative and technical capacity, or financial resources. Develop new structures and processes as part of a strategy of incremental improvement. • Introduce transfer activities. Transfer activities often increase efficiency, for both small- and large-scale systems. In small-scale transfer, microenterprises or cooperatives bring waste to a centralized area for pickup by private or municipal trucks. In largescale transfer, waste is transferred from a compactor or small truck to larger trailer trucks. Both types of transfer activities save fuel, reduce wear and tear on trucks, and shorten the amount of time spent traveling to and from the landfill. The farther the landfill is from the city, the greater the benefits of large-scale transfer. However, transfer activity is virtually unknown in sub-Saharan Africa. • Shift to direct fee-for-service and local financing. Most solid waste collection is paid out of tax revenues collected by national or local governments and redistributed to the municipality. Mismanagement of funds, lack of competition, and the resulting inefficiencies often result in non-payment or unwillingness to pay for services. Market-oriented systems in which residents’ fees support collection and disposal services are less likely to suffer from these crippling flaws.

SOLID WASTE MANAGEMENT (SWM) 

Solid waste management (SWM) is associated with the control of waste generation, its storage, collection, transfer and transport, processing and disposal in a manner that is in accordance with the best principles of public health, economics, engineering, conservation, aesthetics, public attitude and other environmental considerations. Put differently, the SWM processes differ depending on factors such as economic status (e.g., the ratio of wealth created by the production of primary products to that derived from manufactured goods, per capita income, etc.), degree of industrialisation, social development (e.g., education, literacy, healthcare, etc.) and quality of life of a location. In addition, regional, seasonal and economic differences influence the SWM processes. This, therefore, warrants management strategies that are economically viable, technically feasible and socially acceptable to carry out such of the functions as are listed below 

Protection of environmental health. 
Promotion of environmental quality. Supporting the efficiency and productivity of the economy. Generation of employment and income. SWM has socio-economic and environmental dimensions. In the socio-economic dimension, for example, it includes various phases such as waste storage, collection, transport and disposal, and the management of these phases has to be integrated. In other words, wastes have to be properly stored, collected and disposed of by co-operative management. In addition, poor management of wastes on the user side such as disposing of wastes in the streets, storm water drains, rivers and lakes has to be avoided to preserve the environment, control vector-born diseases and ensure water quality/resource. 
SWM system 
A SWM system refers to a combination of various functional elements associated with the management of solid wastes. The system, when put in place, facilitates the collection and disposal of solid wastes in the community at minimal costs, while preserving public health and ensuring little or minimal adverse impact on the environment. The functional elements that constitute the system are: 

(i) Waste generation: Wastes are generated at the start of any process, and thereafter, at every stage as raw materials are converted into goods for consumption. 

(ii)  Waste storage: Storage is a key functional element because collection of wastes never takes place at the source or at the time of their generation. The heterogeneous wastes generated in residential areas must be removed within 8 days due to shortage of storage space and presence of biodegradable material. Onsite storage is of primary importance due to aesthetic consideration, public health and economics involved. Some of the options for storage are plastic containers, conventional dustbins (of households), used oil drums, large storage bins (for institutions and commercial areas or servicing depots), etc. Obviously, these vary greatly in size, form and material. 

(iii)  Waste collection: This includes gathering of wastes and hauling them to the location, where the collection vehicle is emptied, which may be a transfer station (i.e., intermediate station where wastes from smaller vehicles are transferred to larger ones and also segregated), a processing plant or a disposal site. Collection depends on the number of containers, frequency of collection, types of collection services and routes. Typically, collection is provided under various management arrangements, ranging from municipal services to franchised services, and under various forms of contracts. Note that the solution to the problem of hauling is complicated. For instance, vehicles used for long distance hauling may not be suitable or particularly economic for house-to-house collection. Every SWM system, therefore, requires

(iv)  Transfer and transport: This functional element involves: the transfer of wastes from smaller collection vehicles, where necessary to overcome the problem of narrow access lanes, to larger ones at transfer stations; the subsequent transport of the wastes, usually over long distances, to disposal sites. The factors that contribute to the designing of a transfer station include the type of transfer operation, capacity, equipment, accessories and environmental requirements.

(v)  Processing: Processing is required to alter the physical and chemical characteristics of wastes for energy and resource recovery and recycling. The important processing techniques include compaction, thermal volume reduction, manual separation of waste components, incineration and composting. 

(vi) Recovery and recycling: This includes various techniques, equipment and facilities used to improve both the efficiency of disposal system and recovery of usable material and energy. Recovery involves the separation of valuable resources from the mixed solid wastes, delivered at transfer stations or processing plants. It also involves size reduction and density separation by air classifier, magnetic device for iron and screens for glass. The selection of any recovery process is a function of economics, i.e., costs of separation versus the recovered-material products. Certain recovered materials like glass, plastics, paper, etc., can be recycled as they have economic value. 

(vii)  Waste disposal: Disposal is the ultimate fate of all solid wastes, be they residential wastes, semi-solid wastes from municipal and industrial treatment
plants, incinerator residues, composts or other substances that have no further use to the society. Thus, land use planning becomes a primary determinant in the selection, design and operation of landfill operations. A modern sanitary landfill is a method of disposing solid waste without creating a nuisance and hazard to public health. Generally, engineering principles are followed to confine the wastes to the smallest possible area, reduce them to the lowest particle volume by compaction at the site and cover them after each day’s operation to reduce exposure to vermin.



Effects of Mining

Coal mining, the first step in the dirty lifecycle of coal, causes deforestation and releases toxic amounts of minerals and heavy metals into the soil and water. The effects of mining coal persists for years after coal is removed.

Dear Readers, please refer to this latest article regarding the serious effects of Acid Mine Drainageon the environment and human lives in South Africa. This Harvard report was just recently released in October, 2016 and is extremely in depth on the issues of the serious effects of mining on the environment and human health.

Destruction and poison linger

Bad mining practices can ignite coal fires, which can burn for decades, release fly ash and smoke laden with greenhouse gasses and toxic chemicals. Furthermore mining releases coal mine methane, a greenhouse gas 20 times more powerful than carbon dioxide. Coal dust inhalation causes black lung disease among miners and those who live nearby, and mine accidents kill thousands every year. Coal mining displaces whole communities, forced off their land by expanding mines, coal fires, subsidence and contaminated water supplies.

There are two widely used ways of mining: strip mining and underground mining.

 

Strip mining

Strip mining (also known as open cast, mountaintop or surface mining) involves scraping away earth and rocks to get to coal buried near the surface. In many cases, mountains are literally blasted apart to reach thin coal seams within, leaving permanent scars on the landscape as a result.

Strip mining accounts for about 40 percent of the world’s coal mines but in some countries, such as Australia, open cast mines make up 80 percent of mines. Even though it’s highly destructive, industry often prefers strip mining as it requires less labour and yields more coal than underground mining.

Effects Of Mining on the Environment and Human Health

Impacts of strip mining:

· Strip mining destroys landscapes, forests and wildlife habitats at the site of the mine when trees, plants, and topsoil are cleared from the mining area. This in turn leads to soil erosion and destruction of agricultural land.

· When rain washes the loosened top soil into streams, sediments pollute waterways. This can hurt fish and smother plant life downstream, and cause disfiguration of river channels and streams, which leads to flooding.

· There is an increased risk of chemical contamination of ground water when minerals in upturned earth seep into the water table, and watersheds are destroyed when disfigured land loses the water it once held.

· Strip mining causes dust and noise pollution when top soil is disrupted with heavy machinery and coal dust is created in mines.

The result of all this is barren land that stays contaminated long after a coal mine shuts down.

Although many countries require reclamation plans for coal mining sites, undoing all the environmental damages to water supplies, destroyed habitats, and poor air quality is a long and problematic task. This land disturbance is on a vast scale. In the US, between 1930 and 2000, coal mining altered about 2.4 million hectares [5.9 million acres] of natural landscape, most of it originally forest. Attempts to re-seed land destroyed by coal mining is difficult because the mining process has so thoroughly damaged the soil. For example, in Montana, replanting projects had a success rate of only 20-30 percent, while in some places in Colorado only 10 percent of oak aspen seedlings that were planted survived.

In China, coal mining has degraded the quality of land of an estimated 3.2 million hectares, according to a 2004 estimate. The overall restoration rate (the ratio of reclaimed land area to the total degraded land area) of mine wasteland was only about 10–12 percent.

Underground mining

The majority of the world’s coal is obtained through underground mines.  While underground mining, which allows coal companies to extract deeper deposits of coal, is viewed as less destructive than strip mining, the effects of mining widespread damage to the environment. In room-and-pillar mines, columns of coal are left to support the ground above during the initial mining process, then they are often taken out and the mine is left to collapse, which is known as subsidence. In longwall mines, mechanical shearers strip the coal from the mines. Support structures that enable the shearers’ access to the mine are eventually removed, and the mine collapses. It is these effects of mining that nobody sees but are the most troubling of all.

Underground Coal Mining (Image Courtesy: Pixabay)

Impacts of underground mining

· Underground mining causes huge amounts of waste earth and rock to be brought to the surface – waste that often becomes toxic when it comes into contact with air and water.

· It causes subsidence as mines collapse and the land above it starts to sink. This causes serious damage to buildings.

· It lowers the water table, changing the flow of groundwater and streams. In Germany for example, over 500 million cubic metres of water are pumped out of the ground every year. Only a small percentage of this is used by industry or local towns – the rest is wasted. What’s worse is that removing so much water creates a kind of funnel that drains water from an area much larger than the immediate coal-mining environment.

· Coal mining produces also greenhouse gas emissions.

Coal mine methane

Coal mine methane, less prevalent in the atmosphere than CO2, but 20 times as powerful as a greenhouse gas, forms during the geological formation of coal, and is released during the coal mining process. Most coal mine methane  come from underground mines. While this methane is often captured and used as town fuel, industrial fuel, chemical feedstock and vehicle fuel, it’s very rare that it all gets used.[vii] Methane is also used in power generation projects. However, despite big investment in research, only about 50 such projects exist worldwide.

· In China, which mines more than 95 percent of its coal underground, about 300 of the state-owned mines are classified as methane-outburst prone. The effects of mining coal in China have become increasingly clear in modern times.

Worldwide emissions are expected to increase by 20 percent in the next 12 years.

Coal fires

Coal fires – burning or smouldering coal seams, coal storage piles or coal waste piles – are a significant environmental problem in many countries, including China, Russia, the US, Indonesia, Australia and South Africa. Underground coal fires can burn for centuries, filling the atmosphere with smoke laden with carbon-monoxide (CO), carbon-dioxide (CO2), methane (CH4), sulphur dioxide (SO2), nitrous oxides (NOx) and other greenhouse or toxic gases – as well as fly ash from vents and fissures.

Other effects of coal fires include rising surface temperatures and contamination of groundwater, soil and air.

Although coal fires can be caused by thunderstorm lightning, and forest or peat fires, they are often caused by mining accidents and improper mining techniques. In Indonesia, the same fires that are used to clear large tracts of rainforest have ignited over 300 coal fires since the 1980s.

China has the world’s most coal fires, while India accounts for the world’s greatest concentration. In China, between 15 and 20 million tons of coal burn uncontrollably each year, accounting for between 0.1 percent and 1 percent of the world’s human-induced CO2 emissions, (Although coal fires are significant, emissions from power plants are far higher.)

Coal Mine Fires (Image Courtesy: https://commons.wikimedia.org)

Acid mine drainage

Acid mine drainage is created when water mixes with coal and other rocks unearthed during mining, taking on toxic levels of minerals and heavy metals. This toxic water leaks out of abandoned mines to contaminate groundwater, streams, soil, plants, animals and humans. As a result an orange colour can blanket the river, estuary or sea bed killing plants and making surface water unusable as drinking water.  

This Raw Acid Mine Effluent is what flows directly into our river systems which humans and animals consume.

Common health threats posed by coal mining:

· Pneumoconiosis, aka black lung disease or CWP, is caused when miners breathe in coal dust and carbon, which harden the lungs. Estimates show that 1,200 people in the US still die from black lung disease annually. The situation in developing countries is even worse.

· Cardiopulmonary disease, chronic obstructive pulmonary disease, hypertension, lung disease, and kidney disease have been found in higher-than-normal rates among residents who live near coal mines, according to a 2001 US study.

· Toxic levels of arsenic, fluorine, mercury, and selenium are emitted by coal fires, entering the air and the food chain of those living nearby.

· Mine collapses and accidents kill thousands of workers around the world every year. 
An example of ecological disaster caused by Acid Mine Drainage from years of pumping Raw Acid Mine Water into this dam. (Robinson Dam – South Africa)

Deforestation: Compromises of a Growing World
With the world growing at a pace hard to match, the increasing need for space is turning out to be an area of concern. With desperate need for land for agricultural, industrial and most importantly urban needs to contain cities and , a direct action that we have come to recognize as “Deforestation” occurs. Deforestation in simple term means the felling and clearing of forest cover or tree plantations in order to accommodate agricultural, industrial or urban use. It involves permanent end of forest cover to make that land available for residential, commercial or industrial purpose.

Over the last century the forest cover around the globe has been greatly compromised, leaving the green cover down to an all time low of about 30 per cent.  According to the United Nations Food and Agriculture Organization (FAO), an estimated 18 million acres (7.3 million hectares) of forest are lost each year.

Deforestation can also be seen as removal of forests leading to several imbalances ecologically and environmentally. What makes deforestation alarming is the immediate and long term effects it is bound to inflict if continued at the current pace. 
Deforestation or clearance occurs due to several reasons, to get an overview we could include the need of money, both in terms of profitability as well as providing for one’s family in most scenarios, along with lack of or no forest laws, need for land space for housing etc among a long list of other uses. Mainly blamed on agricultural or pastoral use, farmers fell trees for increasing space for cultivation and/or as fodder land for grazing and surviving live stock. The whole concept of ‘slash and burn’ agriculture, is used to indicate this same process where farmers employ the above chain of actions for their purposes.

Causes of Deforestation

1. Agricultural Activities: As earlier mentioned in the overview, agricultural activities are one of the major factors affecting deforestation. Due to overgrowing demand for food products, huge amount of tress are fell down to grow crops and for cattle gazing.

2. Logging: Apart from this, wood based industries like paper, match-sticks, furniture etc also need a substantial amount of wood supply. Wood is used as fuel both directly and indirectly, therefore trees are chopped for supplies. Firewood and charcoal are examples of wood being used as fuel. Some of these industries thrive on illegal wood cutting and felling of trees.

3. Urbanization: Further on order to gain access to these forests, the construction of roads are undertaken; here again trees are chopped to create roads. Overpopulation too directly affects forest covers, as with the expansion of cities more land is needed to establish housing and settlements. Therefore forest land is reclaimed.

4. Desertification of land: Some of the other factors that lead to deforestation are also part natural and part anthropogenic like Desertification of land. It occurs due to land abuse making it unfit for growth of trees. Many industries in petrochemicals release their waste into rivers which  and make it unfit to grow plants and trees.

5. Mining: Oil and  require considerable amount of forest land. Apart from this, roads and highways have to be built to make way for trucks and other equipment. The waste that comes out from mining  and affects the nearby species.

6. Forest Fires: Another example would be forest blazes; Hundreds of trees are lost each year due to forest fires in various portions of the world. This happens due to extreme warm summers and milder winters. Fires, whether causes by man or nature results in huge loss of forest cover.

Effects of Deforestation

1. Climate Imbalance: Deforestation also  in more than one ways. Trees release water vapor in the air, which is compromised on with the lack of trees. Trees also provide the required shade that keeps the soil moist. This leads to the imbalance in the atmospheric temperature further making conditions for the ecology difficult.  across the world are accustomed to their habitat. This haphazard clearance of forests have forced several of these animals to shift from their native environment. Due to this several species are finding it difficult to survive or adapt to new habitats.

2. Increase in Global Warming: Trees play a major role in controlling . The trees utilize the , restoring the balance in the atmosphere. With constant deforestation the ratio of green house gases in the atmosphere has increased, adding to our global warming woes.

3. Soil Erosion: Also due to the shade of trees the soil remains moist. With the clearance of tree cover, the soil is directly exposed to the sun, making it dry.

4. Floods: When it rains, trees absorb and store large amount of water with the help of their roots. When they are cut down, the flow of water is disrupted and leads to floods in some areas and droughts in other. 
5. Wildlife Extinction: Due to massive felling down of trees, various species of animals are lost. They lose their habitat and forced to move to new location. Some of them are even pushed to extinction. Our world has lost so many species of plants and animals in last couple of decades.

Solutions to Deforestation

1. The best solution to deforestation is to curb the felling of trees, by employing a series of rules and laws to govern it. Deforestation in the current scenario may have reduced however it would be too early to assume. The money-churner that forest resources can be, is tempting enough for deforestation to continue.

2. Clear cutting of forests must be banned. This will curb total depletion of the forest cover. It is a practical solution and is very feasible.

3. Land skinned of its tree cover for urban settlements should be urged to plant trees in the vicinity and replace the cut trees. Also the cutting must  be replaced by  planting young trees to replace the older ones that were cut. Trees are being planted under several initiatives every year, but they still don’t match the numbers of the ones we’ve already lost.

INTRODUCTION TO EIA

 Environment assessment involves a study to determine any unique environmental attributes from endangered species to existing hazardous waste to historical significance. Environment Assessment procedure ensures consideration of environmental implications before making a final decision of assessing the environmental attribute. Process of assessment analyses the effects on environment and is useful for reporting those effects undertaking a public consultation exercise and lastly it reveals decision to public after reviewing the comment of the report. One of the main strengths of environmental assessment (EA) is its flexibility. Project planning processes can integrate EA essential step giving sensitivity to the social and economic as well as environmental impacts of projects. In this way project managers can compensate shortcomings in the project planning process.

Duration for EA will hinge on: 

· The size and complexity of the proposed project.

· The extent of co-operation received from the project sponsor and third parties such as local government. 

· The level of interest and support demonstrated by the community. 

· The ability of the project team to sustain interest in the EA.

· The skills of the EA team. 

· The EA techniques employed. 

In principle, environmental assessment can be undertaken for Individual projects such as a dam, motorway, airport or factory and call it as 'Environmental Impact Assessment' (EIA). Plans, programs and policies and call it as 'Strategic Environmental Assessment'(SEA).

EIA has been recognised as the most valuable, inter-disciplinary and objective decision-making tool with respect to alternate routes for development, process technologies and project sites. It is considered an ideal anticipatory mechanism allowing measures that ensure environmental compatibility in our quest for socioeconomic development.

The Benefits of Environmental Assessment Most governments and donor agencies acknowledge the contribution of EA to improved project design. 

· Reduced cost and time of project implementation. 

· Cost-saving modifications in project design. 

· Increased project acceptance. 

· Avoided impacts and violations of laws and regulations. 

· Improved project performance. 

· Avoided treatment/clean up costs.

The benefits to local communities from taking part in environmental assessments include: 

A healthier local environment (forests, water sources, agricultural potential, recreational potential, aesthetic values, and clean living in urban areas). 

Environment Management 100 Improved human health. 

Maintenance of biodiversity. Decreased resource use. 

Fewer conflicts over natural resource use. 

Increased community skills, knowledge and pride. 

Principle of EIA 

It is important to recognise that there is a general principle of assessment that applies to EIA, and to other assessment processes. There are several other processes that relate closely to the review of environmental impacts that may result from a proposed project. The following are well recognised processes: 

· Social Impact Assessment 

· Risk Assessment

· Life Cycle Analysis 

· Energy Analysis 

· Health Impact Assessment 

· Regulatory Impact Assessment 

· Species Impact Assessment 

· Technology Assessment 

· Economic Assessment 

· Cumulative Impact Assessment 

· Strategic Environmental Assessment 

· Integrated Impact Assessment

Purposes of EIA 

EIA is a process with several important purposes, which can be categorised as follows: To facilitate decision-making: For the decision-maker, for example the local authority, it provides a systematic examination of the environmental implications of a proposed action, and sometimes alternatives, before a decision is taken. The decision-maker along with other documentation relating to the planned activity can consider the environment impact statement (EIS). 

To aid in the formation of development: Many developers see EIA as another set of hurdles for them to cross in order to proceed with their various activities. In reality, however, EIA can be of great benefit to them, since it can provide a framework for considering location and design issues and environmental issues in parallel. 

To be an instrument for sustainable development: The key characteristics of sustainable development include maintaining the overall quality of life, maintaining continuing access to natural resources and avoiding lasting environmental damage. Institutional responses to sustainable development are, therefore, required at several levels. For example, issues of global concern, such as ozone-layer depletion, climate change, deforestation and biodiversity loss, require a global political commitment to action. 

Steps in EIA process

Project screening:

Scoping: 

Consideration of alternatives

Description of the project/development action:

Description of the environmental baseline

Identification of key impacts

The prediction of impacts

Evaluation and assessment of significance

Mitigation: 

Public consultation and participation:

EIS presentation:

Review:

Decision-making

Post-decision monitoring:

Auditing:
  ENVIRONMENTAL LEGISLATION
The awareness and consideration for environment covers several environmental issues such as pollution of water, air and soil, land degradation, industrialization, urbanization, depletion of natural resources etc.

Environmental Law plays a very crucial and important role in regulating the use of natural resources and in protecting the environment. The success of environmental legislations mainly depends on the way they are enforced. Legislation also serves as a valuable tool for educating masses about their responsibility in maintaining healthy environment.

Numerous legislations have already been put forth at national and international levels. In this lesson, you will learn about some important environmental legislations. Indian legislations are called Acts where as the international legislations are in the form of conventions, protocols and treaties.

OBJECTIVES:-

After completing this lesson, you will be able to:

• describe the constitutional provision for environmental protection and conservation in India; 

• list and describe the various Indian environmental laws along with their objectives; 

• describe the various pollution related acts such as water, air and environment act; 

• explain the various global conventions and their objectives in the field of environment.

ENVIRONMENTAL LEGISLATION:-

The genesis of various legislations in the country lies in the environmental problems. There should be effective legislations to protect the environment or else the need for resources by the growing population will create havoc on the environment. The other important aspect is enforcement of these laws. To safeguard our environment from further degradation and pollution these must be enforce laws forcefully and effectively.

Need for legislation

In the recent past, numerous environmental problems have become threatening for human welfare. An important aspect of environmental problems is that their impact is not confined to the source area but spills over far and wide area.

Effective legislation is needed in order to prevent misuse and degradation of the environment. To curb the destructive practices of unscrupulous people, forest mafia groups, poachers, polluters and over exploitation of environmental resources, effective legislation is necessary. Pollution is an important factor and it does not observe political territories or legislative jurisdictions. Thus environmental problems are intrinsically global in nature. Therefore, to prevent such problems environmental legislation is not needed only at the national level but also at the international level.

NATIONAL LEGISLATION:-

At national level serious efforts have been made for the improvement and protection of environment by incorporating changes the constitution of India. Our constitution, originally, did not contain any direct provision regarding the protection of natural environment. However, after the United Nations Conference on Human Environment, held in Stockholm in 1972. Indian constitution was amended to include protection of the environment as a constitutional mandate.

The forty second amendment Clause (g) to Article 51A of the Indian constitution made it a fundamental duty to protect and improve the natural environment.

“It shall to be duty of every citizen of India to protect and improve the natural environment including forests, lakes, rivers and wild life and have compassion for living creatures.”

There is a directive, given to the State as one of the Directive Principles of State Policy regarding the protection and improvement of the environment. Article 48A states “The State shall endeavour to protect and improve the environment and to safeguard the forests and wildlife of the country”.

The department of Environment was established in India in 1980 to ensure a healthy environment for the country. This later became the Ministry of Environment and Forests in 1985. This Ministry has overall responsibility for administering and enforcing environmental legislations and policies.

The constitutional provisions are backed by a number of legislations – Acts and rules. Most of our environmental legislations are Acts of the Parliament or the State Legislatures. These Acts generally delegate powers to regulating agencies, to make rules for the purpose of their implementation. The Environment Protection Act of 1986 (EPA) came into force soon after the Bhopal Gas Tragedy and is considered umbrella legislation as it fills many lacunae in the existing legislations. Thereafter, a large number of environmental legislations have been passed to deal with specific environmental problems. For example in the recent past the use of CNG for public transport vehicles has been made mandatory in Delhi. This has reduced air pollution in Delhi.

POLLUTION RELATED ACTS:-

Among all the components of the environment air and water are necessary to fulfill the basic survival needs of all organisms. So, to protect them from degradation the following acts have been passed.

• Water Acts

 • Air Acts 

• Environment Act

A few important legislations of each category with brief description are given below:

(i) The Water (Prevention and Control of Pollution) Act of 1974 and Amendment, 1988

The main objective of this act is to provide prevention and control of water pollution and maintaining or restoring of wholesomeness and purity of water (in the streams or wells or on land). Some important provisions of this Act are given below:

• The Act vests regulatory authority in State Pollution Control Boards and empowers these Boards to establish and enforce effluent standards for factories discharging pollutants into water bodies. A Central Pollution Control Board performs the same functions for Union Territories and formulate policies and coordinates activities of different State Boards. 

• The State Pollution Control Boards control sewage and industrial effluent discharges by approving, rejecting or impose conditions while granting consent to discharge. 

• The Act grants power to the Board to ensure compliance with the Act by including the power of entry for examination, testing of equipment and other purposes and power to take the sample for the purpose of analysis of water from any stream or well or sample of any sewage or trade effluents. 

• Prior to its amendment in 1988, enforcement under the Water Act was achieved through criminal prosecutions initiated by the Boards, and through applications to magistrates for injunctions to restrain polluters. The 1988 amendment strengthened the Act’s implementation the pollution provisions. Board may close a defaulting industrial plant or withdraw its supply of power or water by an administrative order; the penalties are more stringent, and a citizen’s suit provision supports the enforcement machinery.

(ii) The Water (Prevention and Control of Pollution) Cess Act of 1977

The Water Cess Act was passed to generate financial resources to meet expenses of the Central and State Pollution Boards. The Act creates economic incentives for pollution control and requires local authorities and certain designated industries to pay a cess (tax)

for water effluent discharge. These revenues are used to implement the Water Act. The Central Government, after deducting the expenses of collection, pays the central board and the states such sums, as it seems necessary. To encourage capital investment in pollution control, the Act gives a polluter a 70% rebate of the applicable cess upon installing effluent treatment equipment.

The Air (Prevention and Control of Pollution) Act of 1981 and amendment, 1987

To implement the decisions taken at the United Nations Conference on the Human Environment held at Stockholm in June 1972, Parliament enacted the nationwide Air Act. The main objectives of this Act are to improve the quality of air and to prevent, control and abate air pollution in the country. Important provisions of this Act are given below:

• The Air Act’s framework is similar to that of the Water Act of 1974. To enable an integrated approach to environmental problems, the Air Act expanded the authority of the central and state boards established under the Water Act, to include air pollution control. 

• States not having water pollution boards were required to set up air pollution boards. 

• Under the Air Act, all industries operating within designated air pollution control areas must obtain a “consent” (permit) from the State Boards. 

• The states are required to prescribe emission standards for industry and automobiles after consulting the central board and noting its ambient air quality standards.

 • Act granted power to the Board to ensure compliance with the Act including the power of entry for examination, testing of equipment and other purposes and power to take the sample for the purpose of analysis of air or emission from any chimney, fly ash or dust or any other outlet in such a manner as may be prescribed. 

• Prior to its amendment in 1987, the Air Act was enforced through mild court-administered penalties on violations. The 1987 amendment strengthened the enforcement machinery and introduced stiffer penalties. Now, the boards may close down a defaulting industrial plant or may stop its supply of electricity or water. A board may also apply to the court to restrain emissions that exceed prescribed limits. Notably, the 1987 amendment introduced a citizen’s suit provision into the Air Act and extended the Act to include noise pollution.

Environment Acts:-

The most important legislation in this category is The Environment (Protection) Act of 1986. Through this Act Central Government gets full power for the purpose of protecting and improving the quality of the environment and preventing, controlling and abating pollution. Details of this Act are given below:

(i)The Environment (Protection) Act of 1986

In the wake of the Bhopal tragedy, the government of India enacted the Environment (Protection) Act of 1986. The purpose of the Act is to implement the decisions of the United Nations Conference on the Human Environment of 1972, in so far as they relate to the protection and improvement of the human environment and the prevention of hazards to human beings, other living creatures, plants and property. The Act is an “umbrella” for legislations designed to provide a framework for Central Government, coordination of the activities of various central and state authorities established under previous Acts, such as the Water Act and the Air Act.

In this Act, main emphasis is given to “Environment”, defined to include water, air and land and the inter-relationships which exist among water, air and land and human beings and other living creatures, plants, micro-organisms and property. “Environmental pollution” is the presence of pollutant, defined as any solid, liquid or gaseous substance present in such a concentration as may be or may tend to be injurious to the environment.

“Hazardous substances” include any substance or preparation, which may cause harm to human beings, other living creatures, plants, microorganisms, property or the environment.

“Hazardous substances” include any substance or preparation, which may cause harm to human beings, other living creatures, plants, microorganisms, property or the environment.

Section 3 (1) of the Act empowers the centre to “take all such measures as it deems necessary or expedient for the purpose of protecting and improving the quality of the environment and preventing, controlling and abating environmental pollution”. Specifically, the Central Government is authorized to set new national standards for the quality of the environment (ambient standards) as well as standards for controlling emissions and effluent discharges; to regulate industrial locations, to prescribe procedures for managing hazardous substances; to establish safeguards preventing accidents, and to collect and dismantle information regarding environmental pollution.

• By virtue of this Act, Central Government has armed itself with considerable powers which include, coordination of action by state, planning and execution of nation wide programmes, laying down environmental quality standards, specially those governing emission or discharge of environmental pollutants, placing restriction on the location of industries and so on.

 • The coverage of powers include handling of hazardous substances, prevention of environmental accidents, inspection of polluting units, research, establishment of laboratories, dissemination of information, etc. 

• The Environment (Protection) Act was the first environmental legislation to give the Central Government authority to issue direct orders, included orders to close, prohibit or regulate any industry, operation or process or to stop or regulate the supply of electricity, water or any other service to an industry, operation and process. Another power granted to the Central Government was to ensure compliance with the Act which included the power of entry for examination, testing of equipment and other purposes and power to analyze the sample of air, water, soil or any other substance from any place.

• The Act explicitly prohibits discharges of environmental pollutants in excess of prescribed regulatory standards. There is also a specific prohibition against handling hazardous substances except those in compliance with regulatory procedures and standards. Persons responsible for discharge of pollutants in excess of prescribed standards must prevent or mitigate the pollution and must also to report the governmental authorities.

 • The Act provides provision for penalties. Any person who fails to comply with any of the provisions of the Act, or the rules, orders, or directions issued under the Act shall be punished. For each failure or contravention the punishment included a prison term up to five years or fine up to Rs. 1 lakh, or both. The Act imposed an additional fine of up to Rs. 5,000 for every day of continuing violation. If a failure or contravention, occurs for more than one year after the date of conviction, an offender may punished with imprisonment term, which may be extend to seven years.

 • The Environment (Protection) Act contains significant innovations for its enforcement, not contained in any other pollution control legislation at the time of the Act’s adoption. Section 19 provides that any person, in addition to authorized government officials, may file a complaint with a court alleging an offence under the Act. This “Citizens’ Suit” provision requires that the person has to give notice of not less than 60 days of the alleged offence of pollution to the Central Government or the competent authority. Under the Act, the Central Government may, by notification in the office Gazette, make rules for the enforcement of the Act.

BIODIVERSITY RELATED ACTS:-

India is one of the few countries, which had a forest policy since 1984. To protect forest and wild life following legislations have been enacted.

The Wild Life (Protection) Act of 1972 and Amendment, 1982

In 1972, Parliament enacted the Wild Life Act (Protection) Act. The Wild Life Act provides for state wildlife advisory boards, regulations for hunting wild animals and birds, establishment of sanctuaries and national parks, regulations for trade in wild animals, animal products and trophies, and judicially imposed penalties for violating the Act. Harming endangered species listed in Schedule 1 of the Act is prohibited throughout India. Hunting species, like those requiring special protection (Schedule II), big game (Schedule III), and small game (Schedule IV), is regulated through licensing. A few species classified as vermin (Schedule V), may be hunted without restrictions. Wildlife wardens and their staff administer the act.

An amendment to the Act in 1982, introduced a provision permitting the capture and transportation of wild animals for the scientific management of animal population.

India is a signatory to the Convention of International Trade in Endangered Species of Fauna and Flora (CITES, 1976). Under this convention, export or import of endangered species and their products are governed by the conditions and stipulations laid down therein. Indian government has also started some conservation projects for individual endangered species like Hungal (1970), Lion (1972), Tiger (1973), Crocodiles (1974), Brown-antlered Deer (1981) and Elephant (1991-92).

(ii)The Forest (Conservation) Act of 1980

First Forest Act was enacted in 1927. This is one of the many surviving colonial legislations. It was enacted to consolidate the law related to forest, the transit of forest produce and the duty livable on timber and other forest produce. Subsequently, the Forest (Conservation) Act was promulgated in 1980 to make certain reforms over the preceding Act of 1927.The 1927 Act deals with the four categories of the forests, namely reserved forests, village forests, protected forests and private forests.

A state may declare forestlands or waste lands as reserved forest and may sell the produce from these forests. Any unauthorized felling of trees quarrying, grazing and hunting in reserved forests is punishable with a fine or imprisonment, or both reserved forests assigned to a village community are called village forests.

The state governments are empowered to designate protected forests and may prohibit the felling of trees, quarrying and the removal of forest produce from these forests. The preservation of protected forests is enforces through rules, licenses and criminal prosecutions. Forest officers and their staff administer the Forest Act. Alarmed at India’s rapid deforestation and resulting environmental degradation, Centre Government enacted the Forest (Conservation) Act in1980. Under the provisions of this Act, prior approval of the Central Government is required for diversion of forestlands for non-forest purposes. An Advisory Committee constituted under the Act advises the Centre on these approvals.

Biodiversity Act 2000:-

India’s richness in biological resources and indigenous knowledge relating to them is well recognized. One of the major challenges is in adopting an instrument which helps realize the objectives of equitable benefit sharing enshrined in the Convention. Towards this, legislation on biodiversity was developed following an extensive consultative process. The legislation aims at regulating access to biological resources so as to ensure equitable sharing of benefits arising from their use. The Biological Diversity Bill, which was introduced in the Parliament on 15th May, 2000, was referred to the department related Parliamentary Standing Committee for Science, Technology, Environment and Forests for examination and report.

After examination of witnesses and recording evidences, the Standing Committee approved the Bill with some amendments. The Cabinet approved the proposal for moving the official amendments based upon the recommendations of the Committee. The Biological Diversity Bill 2002 has been passed by the Lok Sabha on 2ndDecember, 2002 and by the Rajya Sabha on 11 th December, 2002.

Salient features of the biodiversity legislation

The main intent of this legislation is to protect India’s rich biodiversity and associated knowledge against their use by foreign individuals and organizations without sharing the benefits arising out of such use, and to check biopiracy. The Act provides for setting up of a National Biodiversity Authority (NBA), State Biodiversity Boards (SBBs) and Biodiversity Management Committees (BMCs) in local bodies. NBA and SBB are required to consult BMCs in decisions relating to use of biological resources or related knowledge within their jurisdiction and BMCs are to promote conservation, sustainable use and documentation of biodiversity.

All foreign nationals or organizations require prior approval of NBA for obtaining biological resources and associated knowledge for any use. Indian individuals /entities require approval of NBA for transferring results of research with respect to any biological resources to foreign nationals/organizations. Collaborative research projects and exchange of knowledge and resources under these projects are exempted provided they are drawn as per the policy guidelines of the Central Government and have its approval the objectives of conservation, sustainable use and benefit sharing. However, Indian citizens/entities/local people including vaids and hakims to have free access to use biological resources within the country for their own use, medicinal purposes and research purposes.

While granting approvals, NBA will impose terms and conditions to secure equitable sharing of benefits. Before applying for any form of IPRs (Intellectual Property Rights) in or outside India for an invention based on research or information on a biological resource obtained from India, prior approval of NBA will be required. There is an enabling provision for setting up a framework for protecting traditional knowledge. The monetary benefits, fees, royalties as a result of approvals by NBA to be deposited in National Biodiversity Fund, which will be used for conservation and development of areas from where resource has been accessed, in consultation with the local self-government concerned. There is provision for notifying National Heritage Sites important from standpoint of biodiversity by State Governments in consultation with local self-government. There also exists provision for notifying items, and areas for exemption provided such exclusion does not violate other provisions. This is to exempt normally traded commodities so as not to adversely affect trade.

This bill seeks to check biopiracy, protect biological diversity and local growers through a three-tier structure of central and state boards and local committees. These will regulate access to plant and animal genetic resources and share the benefits. The proposed National Biodiversity Authority (NBA) will deal with all cases of access by foreigners. Its approval will be required before obtaining any intellectual property right on an invention based on a biological resource from India, or on its traditional knowledge. It will oppose such rights given in other countries. The NBA will enjoy the power of a civil court. In addition, centre may issue directives to state if it feels a naturally rich area is threatened by overuse, abuse or neglect.

INTERNATIONAL LEGISLATIONS:-

There is no international legislation body with authority to pass legislation similar to national legislations, nor are there international agencies with power to regulate resources at a global scale. As a result, international legislation must depend on the agreement of the parties concerned. Certain issues of multinational concern are addressed by collection of policies, agreements, and treaties that are loosely called International Environmental Legislations. Most of the international legislations are international agreements to which nations adhere voluntarily. These agreements are generally finalized through international conventions or treaties. Nations that have agreed to be bound by the convention are known as Parties. Convention provides a framework to be respected by each party, which has to adopt its own national legislations to make sure that convention is implemented at national level. To support the conventions, some time protocols are also to be framed. A protocol is an international agreement that stands on its own but is linked to an existing convention. This means that the climate protocol shares the concerns and principles set out in the climate convention. It then builds on these by adding new commitments-which are stronger and far more complex and detailed than those in the convention.

Wetland Convention (Ramsar Convention):-

It is an international convention came in force in 1975. The convention provides the framework for international cooperation for the conservation and wise use of wetland habitats. The United Nations Educational, Scientific and Cultural Organisation (UNESCO) serves as the Depositary for the Convention, and its secretariat, the Ramsar Bureau, is in Gland, Switzerland. India became signatory to this convention on in 1981.

The Convention aims to halt the loss of wetlands and to ensure the conservation of fauna and flora and their ecological processes. Obligations of parties include:

• Designating one or more wetlands for inclusion in the list of Wetlands of International Importance (e.g. six Ramsar wetlands in India). 

• Promoting wise judicious use of wetlands, including mangroves.

 • Promoting conservation of wetlands through establishment of nature reserves. 

• Irrespective of their listing under the Convention and managing wetlands for the benefit of water fowl. • Promoting training in the field of wetland research, managing and warding.

 • Consulting with other parties about implementation of the convention, especially with regard to trans frontier wetlands, shared water systems, shared species, and development of wetland projects.

Montreal Protocol:-

The United Nations Environment Programme (UNEP) has been addressing this issue since 1977. Under the auspices of UNEP, the nations of the world arrived at The Convention for the Protection of the Ozone Layer in Vienna in 1985. Through this convention, nations committed themselves to protecting the ozone layer and to co-operate with each other in scientific research to improve understanding of the atmospheric processes and serious consequences of ozone depletion. The convention provides for future protocols and specified procedures for amendment and dispute settlement.

To pursue the objectives of convention for the protection of ozone layer the Montreal Protocol on Substancesthat deplete the Ozone layer was agreed to by nations in 1987 and has since been amended five times so far. Its control provisions were strengthened through five amendments to the Protocol adopted in London (1990), Copenhagen (1992), Vienna (1995), Montreal (1997) and Beijing (1999). The Protocol aims to reduce and eventually eliminate the emission of man-made ozone depleting substances.

The Vienna Convention and Montreal Protocol are considered as highly effective regime for reducing and possibly, in the future, eliminating –emissions of ozone depleting chemicals into the atmosphere.

The Montreal Protocol uses three kinds of provisions as economic incentives to encourage participation and compliance with the Protocol’s control regime; (1) entry into force requirements, (2) controls on trade with non-parties, and (3) research and technology transfer benefits. The Protocol promotes technology transfer to developing countries, thereby offering economic incentives for developing countries to join and comply through a network of 507 monitoring stations located all over the country. Under the National Ambient Air Quality Monitoring Programme, 290 station covering over 90 cities/towns are being monitored by the CPCB (Central Pollution Control Board).

Climate Conventions:-

Global warming (greenhouse effect) is probably the greatest threat to the future of the planet. It is mainly caused by gases (gases like carbon dioxide, methane, nitrous oxide, CFCs, water vapors) emitted by industrialized countries on the burning of fossil fuels (coal, oil and gas) for electricity, heating and transport. Because of gases that have been emitted in the past, and are still pouring into the atmosphere it is already too late to prevent some climate change. However, if we start reducing emissions now, we may be able to avoid some of the worst effects.

Today, action occurs at every level to produce, to avoid, and to understand the risks associated with climate change. Many nations have prepared national plans and are actively pursuing programmes and policies that will result in green gas emission reduction. At the global level, countries, around the world have expressed a firm commitment stop climate change and strengthen international action and broader participation under the auspices of the UN Framework Convention on Climate Change (UNFCCC).

UN Framework Convention on Climate Change (UNFCCC) is the landmark international treaty unveiled at the United Nations Conference on Environment and Development in Rio de Janeiro in June 1992. The UNFCCC commits signatory countries to limit anthropogenic (i.e., human induced) greenhouse gas emissions to levels that would prevent dangerous anthropogenic interference with the climate system. Such a level should be achieved within a time frame sufficient to allow ecosystems to adapt naturally to climate change, to ensure the food production is not threatened and to enable economic development to proceed in a sustainable manner.

In pursuance with the objectives of the Convention on Climate Change the KyotoProtocol was agreed upon in December 1997 in Kyoto,Japan.

The Protocol calls on all parties – developed nations and developing nations – to take a number of steps to formulate national and regional programmes to improve “local emission factors”, activity data, models, and national inventories of greenhouse gas emissions and sinks that remove these gases from the atmosphere. All parties are also committed to formulate, publish and update climate change mitigation and adoption measures, and to cooperate in promotion and transfer of environmentally sound techniques and in scientific and technical research on the climate system.

Biological Diversity Convention:-

The Convention on Biological Diversity (CBD) was adopted during the United Nations Conference on Environment and Development (UNCED - or the “Earth Summit”) in Rio de Janeiro on 5 June 1992. CBD has been instrumental in highlighting conservation of biodiversity on the international agenda and its implementation on national level. More than 150 states have signed the Convention, and it entered into force on 29 December 1993. By May 1998 a total of 174 states had ratified the Convention, making it one of the most widely adopted environmental treaties of all times. India ratified the Convention in 1994.

The CBD places emphasis on decision making at the national level. The CBD has 42 articles.

Non-Conventional Sources of Energy

Conventional and Non-Conventional Sources of Energy

Energy is one of the most important component of economic infrastructure.

It is the basic input required to sustain economic growth. There is direct relation between the level of economic development and per capita energy consumption.

Simply speaking more developed a country, higher is the per capita consumption of energy and vice-versa. India’s per capita consumption of energy is only one eighth of global average. This indicates that our country has low rate of per capita consumption of energy as compared to developed countries.

Two Main Sources of Energy:
The sources of energy are of following types:
ADVERTISEMENTS:

1. Conventional Sources of Energy:
These sources of energy are also called non renewable sources. These sources of energy are in limited quantity except hydro-electric power.

These are further classified as commercial energy and non-commercial energy:
Commercial Energy Sources:
These are coal, petroleum and electricity. These are called commercial energy because they have a price and consumer has to pay the price to purchase them.

(a) Coal and Lignite:

Coal is a major conventional energy sources. It was formed from the remains of the trees and ferns grew in swamps around 500 millions year ago. The bacterial and chemical decomposition of such plant debris (which remained buried under water or clay) produced an intermediate product known as peat which is mainly cellulose (C6H10O5)n. Due to progressive decomposition by heat and pressure, the cellulose lost moisture H2 and Oz and got converted in to coal as per the given equation

Coal is the major source of energy. Coal deposits in India are 148790 million tonnes. Total lignite reserves found at Neyveli are 3300 million tonnes. In 1950-51, annual production of coal was 32 million tonnes. In 2005-06, annual production of coal was 343 million tonnes.

Lignite production was 20.44 million tonnes in 2005-06. According to an estimate, coal reserves in India would last about 130 years. India is now the fourth largest coal producing country in the world. Coal deposits are mainly found in Orissa, Bihar, Bengal and Madhya Pradesh. It provides employment to 7 lakh workers.

(b) Oil and Natural Gas:
Petroleum is a complex mixture of hydrocarbons, mostly alkanes and cycloalkanes. It occurs below the earth crust entrapped under rocky strata. In its crude form, the viscous black liquid is known as petroleum and a gas in contact with petroleum layer which flows naturally from oil wells is termed as natural gases. The composition of natural gas is a mixture of mainly methane, (95.0%), small amounts of ethane, propane and butane (3.6%) and traces of CO2 (0.48%) and N2 (1.92%).
In these days oil is considered as the most important source of energy in India and the world. It is widely used in automobiles, trains, planes and ships etc. In India it is found in upper Assam, Mumbai High and in Gujarat. The resources of oil are small in India.

In 1950-51, the total production of oil in India was 0.3 million tonnes. It increased to 32.4 million tonnes in 2000-01. Despite tremendous increase in oil production. India still imports 70% of has oil requirements from abroad. In 1951, there was only one oil refinery in Assam.

After independence 13 such refineries were set up in public sector and their refining capacity was 604 lakh tonnes. After implementation of economic reforms, private refineries are also engaged in oil refining. As per current rate of consumption, oil reserves in India may last about 20 to 25 years.

Natural gas has been the most important source of energy since last two decades. It can be produced in two ways:
(i) With petroleum products as associated gas.

(ii) Free gas obtained from gas fields in Assam, Gujarat and Andhra Pradesh.

It is used in fertilizer and petro-chemical plants and gas based thermal power plants. Total production of natural gas was 31.96 billion cubic metre in 2003-04.

(c)  Fuel woods:
The rural peoples require fuel wood or fire Wood for their day to day cooking which are obtained from natural forests and plantations. Due to rapid deforestation, the availability of fire wood or fuel wood becomes difficult. This problem can be avoided by massive afforestation (plantation) on degraded forest land, culturable waste land, barren land grazing land etc.

(d) Electricity:
Electricity is the common and popular source of energy. It is used in commercial and domestic purposes. It is used for lighting, cooking, air conditioning and working of electrical appliances like T.V., fridge and washing machine.

In 2000-01 agriculture sector consumed 26.8%, industrial sector 34.6% and 24% of electricity was used for domestic purposes and 7% was used for commercial purpose. Railways consumed 2.6% and miscellaneous consumption was 5.6%.

There are three main sources of power generation:
1. Thermal Power

2. Hydro-electric power

3. Nuclear Power

1. Thermal Power:
It is generated in India at various power stations with the help of coal and oil. It has been a major source of electric power. In 2004-05, its share in total installed capacity was 70 percent.

2. Hydro electric Power:
It is produced by constructing dams over overflowing rivers. For example Bhakra Nangal Project, Damodor Valley Project and Hirakund Project etc. 

 Generation of Hydroelectricity 

Hydroelectric is produced by the natural flow or fall of water. By channelling water that is flowing downhill, the force of the water can be used to turn turbines and via a generator, produce electricity.
Hydroelectricity comes from the damming of rivers and utilizing the potential energy stored in water. As shown in the Fig. , when the water stored behind a dam is released its potential/kinetic energy is transferred onto turbine blades and used to generate electricity. Though the initial cost of setting up of hydroelectric power system is high, it has relatively low maintenance costs and provides relatively inexpensive power
(a)Advantages of Hydroelectric Power 

· It is a source of renewable energy in the form of hydroelectric power. 

· It is cost effective and is competitively productive against non renewable sources. 

· Electricity can be generated constantly, because there are no external factors, which affect the availability of water. 

· Hydroelectric power produces no waste or pollution since no chemicals are involved. 

· Water used for hydro power can be reused for other purposes/like irrigation etc. 

(b) Limitations in Using Hydroelectric Power 

Though water is an excellent source of generating electricity, it also has certain limitations: 

· The hydroelectric power plants cannot be sited at a place of our choice. There must be a strong current or considerable height to make the production worthwhile, as the capital cost of setting up production is relatively quite high.

· Dams can be very expensive to build.

· There needs to be a sufficient, and continuously strong water current, or water head, to produce energy.
3. Nuclear Power:
India has also developed nuclear power. Nuclear Power plants use uranium as fuel. This fuel is cheaper than coal. India has nuclear power plants at Tarapur, Kota (Rajasthan) Kalapakam (Chennai) Naroura (UP). Its supply accounts for only 3 percent of the total installed capacity.

The energy stored in the nuclei of atoms can be released by breaking a heavy nucleus such as uranium into two lighter nuclei. The splitting of the nucleus of an atom into fragments that are roughly equal in mass with the release of energy is called nuclear fission. (A small amount of each fission mass vanishes, in releasing huge amounts of energy as per E = mc2, where mis the missing mass and c is the velocity of light). When a free neutron strikes a Uranium (235) nucleus at a correct speed, it gets absorbed. A Uranium (235) nucleus on absorbing a neutron becomes highly unstable and splits into nuclei of smaller atoms releasing huge amount of energy in the process. During this process, a few neutrons are also released. These neutrons split other nuclei of the Uranium (235). The reaction continues rapidly and is known as the chain reaction. In this process a large amount of energy is released. This energy is used for boiling water till it becomes steam. Steam so generated is used to drive a turbine which helps in generating electrical energy.

The fission reaction is carried out in a controlled and regulated manner in nuclear reactors. (Else, they would explode like bombs with an uncontrolled chain reaction.) In order to control the fission reaction, some of the neutrons released by the reaction are absorbed by the control rods made of boron / cadmium.

(a) Uses of Nuclear Energy 

Nuclear energy is non-renewable as the uranium fuels used are consumed in the fission reaction and hence are non replenishable. Nevertheless, nuclear energy has many uses: 

(i) Energy produced in a nuclear reactor can be harnessed to produce electricity. 

(ii)  Nuclear energy is also being used to power submarines and ship. Vessels driven by nuclear energy can sail for long periods without having to refuel.
(iii) Radioisotopes obtained as by-products in nuclear reactions are used in medicine, agriculture and research
(b) Hazards of Nuclear Energy 

On one side nuclear energy seems to be an alternative to fossil fuels, on the other, it can also be hazardous. Nuclear radiations and the radioactive wastes are two major hazards that accompany production of nuclear energy. Let us know little more about them.

1. In the process of producing nuclear energy, harmful nuclear radiations may get accidentally leaked/released which can penetrate human bodies and cause irreparable damage to cells. For preventing this from happening, nuclear reactors are covered with a thick shell of radiation absorbent material such as lead. However, accidental releases of these extremely harmful radiations into the environment pose a constant threat to those inhabiting the surrounding areas. Perhaps you may be aware of the two major accidents in nuclear power plants – one at the Three Mile Island (U.S.A.) and the other at Chernobyl (the then Soviet Union). The immediate devastation caused in these two accidents through the release of harmful nuclear radiations was huge and its full extent is yet to be assessed. 

2.  Another hazard relate to the problems involving disposal of harmful radiant wastes mainly spent fuels produced in the fission process. During nuclear reactions, a number of harmful substances capable of emitting nuclear radiations are generated. These substances are called nuclear wastes. Presently, most of the nuclear waste generated in nuclear power plants is simply being stored underground in strong lead containers. We have not yet been able to discover safer and more satisfactory methods of disposing the nuclear wastes. 

There are major advantages of using nuclear energy over fossil fuels. 

· Unlike fossil fuels, the nuclear fuel used in nuclear power stations, do not burn. Hence no waste gases are produced. 

· Small amounts fuel materials, yield huge amount of energy
Non-Commercial energy Sources:
These sources include fuel wood, straw and dried dung. These are commonly used in rural India. According to an estimate, the total availability of fuel wood in India was only 50 million tonnes a year. It is less than 50% of the total requirements. In coming years, there would be shortage of fire wood.

Agricultural wastes like straw are used as fuel for cooking purposes. According to one estimate agricultural waste used for fuel might be 65 million tonnes. Animal dung when dried is also used for cooking purposes. Total animal dung production is 324 million tonnes out of which 73 million tonnes are used as fuel for cooking purposes. The straw and dung can be used as valuable organic manure for increasing fertility of soil and in turn productivity.

2. Non-Conventional Sources of Energy:

Renewable energies include:

Solar energy: the energy obtained from the sun. The main technologies here are solar photovoltaic (using the light from the sun) and solar thermal (using the sun’s heat)

· Wind energy: the energy obtained from the wind

· Hydraulic or hydroelectric energy: energy obtained from rivers and other freshwater currents

· Biomass and biogas: energy extracted from organic material
· Geothermal energy: heat energy from inside the Earth
· Tidal energy: energy obtained from the tides

· Wave energy: energy obtained from ocean waves

· Bioethanol: organic fuel suitable for vehicles and obtained from fermentation of vegetation
· Biodiesel: organic fuel for vehicles, among other applications, obtained from vegetable oils  
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Besides conventional sources of energy there are non-conventional sources of energy. These are also called renewable sources of energy. Examples are Bio energy, solar energy, wind energy and tidal energy. Govt. of India has established a separate department under the Ministry of Energy called as the Department of Non-conventional Energy Sources for effective exploitation of non-conventional energy.

The various sources are given below:
1. Solar Energy:
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Energy produced through the sunlight is called solar energy. Under this programme, solar photovoltaic cells are exposed to sunlight and in the form of electricity is produced. Photovoltaic cells are those which convert sun light energy into electricity. In year 1999-2000, 975 villages were illuminated through solar energy. Under Solar Thermal Programme, solar energy is directly obtained. Sunlight is converted into thermal power. Solar energy is used for cooking, hot water and distillation of water etc.

Since solar energy is non-ending and its conversion to some other energy form is nonpolluting, attention should be paid for the maximum utilization of solar energy.

(a) Advantages of Using Solar Energy 

We have been using the light and heat of the sun’s rays since ancient times for different purposes. Some of the advantages of using solar energy are: 

· Use of solar energy causes no environmental pollution, because no chemical waste or toxic gases get released while using solar energy

· Solar energy can be used for practical purposes such as heating and lighting, 
· The sun is an ever lasting source of energy which is freely available, and 
· Can be converted into electrical energy and put to many uses.
(b) Limitations of Using Solar Energy

 No doubt, the sun is the source of all the energies in one way or another, but using the sun as a source of energy also has certain limitations. Firstly, solar power plants can not produce energy if the sun is not shining. For example during night time and cloudy days it is not possible to produce energy from the sun. Secondly, establishment of solar power stations can be very expensive. Thirdly the solar panels need to be regularly maintained and cleaned to continue generating electricity
2. Wind Energy:
Wind is air in motion. The movement of air takes place due to the convection current set out in the atmosphere which is again due to heating of earth’s surface by solar radiation, rotation of earth etc. The movement of air occurs both horizontally and vertically.
This type of energy can be produced by harnessing wind power. It is used for operating water pumps for irrigation purposes. Approximately 2756 wind pumps were set up for this purpose. In seven states, wind power operated power houses were installed and their installed capacity was 1000 MW. India has second position in wind power energy generation.

(a) Advantages of Wind Energy 

· Wind energy is free of cost and reliable, 

· Wind power is clean and produces no environmental pollution,

· In wind power generation no harmful by-products are left over as in case of burning of fossil fuels, 

· Since wind is a renewable source of energy, we never run out of it, 

· Farming and grazing can still take place on land occupied by wind turbines which can help in the production of bio fuels. When used inland, the land beneath the windmill can still be used for farming purposes. 

· Wind farms can be built off-shore. 

· In some cases wind farms can even be tourist attractions.
(b) Limitations of Wind Energy 

· Wind power is not available all the time, at all the places and has to be used while being produced, as it cannot be stored.

· Persistent wind and consistent wind speeds are needed for continuous power generation. If wind speed decreases, the turbine lingers and less electricity is generated.

· The wind farms, whether onshore or off shores are unsightly, noisy and generate a lot of opposition. 

· Large wind farms can have a negative effect on the scenery. 

· They are hazards for wildlife, especially birds who commonly fly into their blades. 

Different parts of our country, which are windy most of the time, have windmills to pump water and generate electricity. These wind mills are big wind-wanes in which wind energy is used. 
3. Tidal Energy:
Energy produced by exploiting the tidal waves of the sea is called tidal energy. Due to the absence of cost effective technology, this source has not yet been tapped.

The energy associated with the tides of the Ocean can be converted in to electrical energy. France constructed the first tidal power plant in 1966. India could take up Ocean thermal energy conversion (OTEC) and by the process it will be capable of generating 50,000 mW of electricity, to meet the power requirements of remote oceanic islands and coastal towns.
Advantages and Disadvantages of Using Ocean Energy 

The energy potential of an ocean, particularly tidal basins, is large. The ocean energy is preferable to that of wind because tides are constant and predictable and that water’s natural density requires fewer turbines than are needed to produce the same amount of wind power. However, tidal energy systems can have environmental impacts on tidal basins because of reduced tidal flow and silt build up.
4.  Geothermal energy:
The geothermal energy may be defined as the heat energy obtainable from hot rocks present inside the earth crust. At the deeper region of earth crust, the solid rock gets melted in to magma, due to very high temperature. The magma layer is pushed up due to some geological changes and get concentrated below the earth crust. The places of hot magma concentration at fairly less depth are known as hot spots.

These hot spots are known as sources of geothermal energy. Now a days, efforts are being made to use this energy for generating power and creating refrigeration etc. There are a quite few number of methods of harnessing geothermal energy. Different sites of geothermal energy generation are Puga (Ladakh), Tattapani (Suraguja, M.P.), Cambay Basin (Alkananda Valley, Uttaranchal).

 5. Bio Energy:
This type of energy is obtained from organic matter. The organic matters originated from living organisms (plants and animals) like wood, cattle dung, sewage, agricultural wastes etc. are called as biomass. These substances can be burnt to produce heat energy which can be used in the generation of electricity. Thus, the energy produced from the biomass is known as biomass energy.
It is of two kinds:
(i) Bio Gas:
Bio Gas is obtained from Gobar Gas Plant by putting cow dung into the plant. Besides producing gas this plant converts gobar into manure. It can be used for cooking, lighting and generation of electricity. 26.5 lakh bio gas plants had been established by the year 2003-04. They produce more than 225 lakh tonnes of manure. About 1828 large community bio gas plants have been established in the country.

These plants are commonly known as Gobar gas plants because the usual raw material is cow dung (Gobar). The methodology involves in the process is to prepare a slurry of cow dung with water. Sometimes form waters can also be added to the slurry.

The slurry is subjected to bacterial decomposition at 35 .C. There are about 330, 00 biogas plants in India. All India dung production is about 11.30 kg per cattle and 11.60 kg per buffalo with about 67.10 m3 of gas per ton of wet dung.
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Advantages of Gasifier

1. It is easy to operate the gasifiers.

2. Its maintenance is easy.

3. It is easy in construction.

4. Reliable in operation.

Application of Biomass

1. As fuel gas and organic manure.

2. Bio gas can be utilized for :

a. House hold cooking

b. Lightening

c. Utilizing power for pumping water.

d. Operating small engines.

e. Chafing fodder.

f. Grinding flour.

(ii) Bio Mass:
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It is also of a source of producing energy through plants and trees. The purpose of bio mass programme is to encourage afforestation for energy. So that fuel for the generation of energy based on gas technique and fodder for the cattle could be obtained, 56 MW capacity for the generation of bio mass energy has been installed.

There are three forms of biomass:
(i) Biomass in traditional form:
Energy is released by direct burning of biomass (e.g. wood, agricultural residue etc.)

(ii) Biomass in nontraditional form:
The biomass may be converted in to some other form of fuel which can release energy. For example carbohydrate can be converted into methanol or ethanol which may be used as a liquid fuel.

(iii) Biomass for domestic use:
When organic matters like cow dung, agricultural wastes, human excreta etc. subjected to bacterial decomposition in presence of water in absence of air, a mixture of CH4, C02, H2, H2S etc. is produced. These gases together is known as biogas. The residue left after the removal of biogas is a good source of manure and biogas is used as a good source of non-polluting fuel.

(a) Advantages of Using Biomass as Source of Energy 

Biomass is an inexhaustible energy source because we can always grow more trees and crops, and waste will always exist. Using biomass as a source of energy has following advantages: 

· When direct combustion of biomass is not used to generate energy, there is hardly any environmental impact. 

· Biodiesel and other fuels produced by biomass are viable and a clean source of energy. Biomass is easily available throughout the world. 

· The residue from biomass plants can be used as manure.

(b) Limitations of Using Biomass as Source of Energy 

Though biomass is a clean and renewable source of energy, it has certain limitations. Some of them are: 

· The bio-fuel or ethanol produced from biomass is not as energy efficient as petrol. 

· If the biomass is directly burnt, it may contribute to global warming and increase emissions causing environmental pollution. 

· The main ingredient of biofuel i.e. methane is harmful to the environment. 

· Biomass is a relatively expensive source for generating energy, both in terms of producing the biomass and converting it to ethanol.
6. Petro plants:
In order to release the pressure on mineral oils (a nonrenewable resource), the scientists have discovered some potential plant species from which liquid hydrocarbons can be extracted. The liquid hydrocarbons present in such plants can be converted in to petroleum.

Such plants are known as petro plants which belong to families Apocynaceae, Ascalepiadaceae, Euphrobiaceae; Convolvulaceae and Spontaceae. Still research is on to increase the biomass of the petro plants and effective method of converting their hydrocarbons in petroleum.

7. Dendrothermal energy (Energy plantation):
Due to rapid deforestation and overgrazing, a number of denuded wastelands are formed. On these wastelands, fast growing trees and shrubs may be planted which will provide fuel wood, charcoal, fodder, etc. Through gasification, these plants can produce a lot of energy-

8. Baggasse-based plants:
Bagggasse is generated as a waste product in sugar mills. This can be utilised to produce electrical energy. As per available data, the sugar mills in India can generate about 2000 mW surplus electricity during crushing season.

9. Energy from urban waste:
Sewage and solid municipal wastes can also generate energy on their suitable treatments.Urban waste poses a big problem for its disposal. Now it can be used for generation of power. In Timarpur (Delhi) a power Ration of 3.75 capacity has been set up to generate energy from the garbage

Importance of Renewable Resources of Energy

Renewable How?
Renewable energy sources are so named because, aside from geothermal and tidal energies, they are replenished constantly by sunlight. Uneven solar heating of the Earth's surface causes wind. Sunlight also fuels the water cycle, which is harnessed through hydropower, including hydroelectric dams and less invasive systems that harness streams or ocean currents. Biofuels are grown using sunlight. Geothermal energy is considered renewable because radioactive decay in the Earth's core, which isn't expected to cool down any time soon, produces it. The gravitational pull of the sun and moon causes the tides.

Accessibility
Coal, natural gas and oil reserves are finite and hidden. An unknown and limited amount of each resource is buried deep underground or under the ocean. As more is harvested, finding new sources becomes more difficult and more expensive, and exploiting them becomes more challenging and sometimes dangerous as well. Marginal reserves, such as oil sands, require the burning of huge amounts of natural gas to refine them into usable oil (see References 1). Drilling under the ocean floor can lead to catastrophic accidents, such as the British Petroleum oil spill of 2010 (see References 2). Renewable energy, by contrast, is as easy to find as wind or sunlight.

Reliability, Stability and Safety
The daily price of oil depends on many factors, including political stability in historically volatile regions. Political strife has caused energy crises, including those that occurred in 1973 and 1979 (see References 3). Renewable energy can be locally produced and therefore is not vulnerable to distant political upheavals. Many of the safety concerns surrounding fossil fuels, such as explosions on oil platforms and collapsing coal mines, do not exist with renewable energy.

Pollution
Renewable energy is far cleaner than fossil fuels. Coal mining and petroleum exploration and refinement produce solid toxic wastes, such as mercury and other heavy metals. The burning of coal to produce electricity uses large quantities of water, often discharges arsenic and lead into surface waters and releases carbon dioxide, sulfur dioxide, nitrogen oxides and mercury into the air (see References 4). Gasoline and other petroleum products cause similar pollution. These pollutants cause respiratory illnesses and death in humans, produce acid rain that damages buildings and destroys fragile ecosystems, and deplete the ozone layer.

Climate Change
Strong consensus in the scientific community states that climate change and global warming are occurring and are caused by human production of carbon dioxide and other greenhouse gases. Climate change may also damage agriculture, cause widespread extinctions, imperil clean water supplies and aid the spread of tropical diseases (see References 5)

What is the need of using non-conventional sources of energy?

a) The reasons for necessity of use of non-conventional energy sources in our country are as follows 
(i) The conventional sources of energy are depleting very fast and we are dependent on imports of petroleum_and natural gas to meet our needs.
(ii) Renewable energy sources do not cause environmental pollution with their use and so, to preserve our environment, we must change over to use more of such sources.
(iii) Non-conventional sources of energy are very economical in use as compared to conventional sources. Thus, to save expenses, we should use renewable energy sources.
(b) From the above, we have learnt the importance of non-conventional sources of energy in our day-to-day life.
(ii) It is expected that use of solar energy will be able to minimise the dependence of rural households on firewood and dung cakes.
(iii) Due to rising prices, serious environmental threats and much longer period in replenishment of oil and gas, there is a need to shift to non-conventional sources of energy like solar energy.

MAIN ADVANTAGES OF CLEAN ENERGIES:

· The indispensable partner in the fight against climate change. Renewables do not emit greenhouse gases in energy generation processes, making them the cleanest, most viable solution to prevent environmental degradation.

· Inexhaustible. Compared to conventional energy sources such as coal, gas, oil and nuclear - reserves of which are finite - clean energies are just as available as the sun from which they originate and adapt to natural cycles, hence their name “renewables”. This makes them an essential element in a sustainable energy system that allows development today without risking that of future generations.

· Reducing energy dependence: the indigenous nature of clean sources gives local economies an advantage and brings meaning to the term “energy independence”. Dependence on fossil fuel imports results in subordination to the economic and political short-term goals of the supplier country, which can compromise the security of energy supply. Everywhere in the world there is a renewable resource – whether that be the wind, sun, water or organic material – available for producing energy sustainably.

· Increasingly competitive. The main renewable technologies – such as wind and solar photovoltaic – are drastically reducing their costs, such that they are fully competitive with conventional sources in a growing number of locations. Economies of scale and innovation are already resulting in renewable energies becoming the most sustainable solution, not only environmentally but also economically, for powering the world. 

· Benefiting from a favorable political horizon. Decisions adopted at COP21 have shone the spotlight firmly on renewable energies.  The international community has understood its obligation to firm up the transition towards a low-carbon economy in order to guarantee a sustainable future for the planet. International consensus in favor of the “de-carbonization” of the economy constitutes a very favorable framework for the promotion of clean energy technologies.

INTEXT QUESTIONS 

1. Differentiate between renewable and non-renewable sources of energy Name any four non-renewable sources of energy and give at least one advantage of each. 

2. Nuclear energy is considered to be a very powerful alternative of fossil fuels. Even then why is it not being used on a much larger scale?

 3. What are the limitations of using natural gas for meeting our energy requirements?

4. Name any one alternative source of energy which you would like to use in your home. Justify your answer.

 5. Biofuel is considered to be a good fuel. Why is it not being used on a mass scale to replace the fossil fuels in our country? 

6. List any five traditional uses of solar energy

Current Issues in Environmental Pollution 
Environmental Problems
Our environment is constantly changing. There is no denying that. However, as our environment changes, so does the need to become increasingly aware of the problems that surround it. With a massive influx of natural disasters, warming and cooling periods, different types of weather patterns and much more, people need to be aware of what types of environmental problems our planet is facing.

Global warming has become an undisputed fact about our current livelihoods; our planet is warming up and we are definitely part of the problem. However, this isn’t the only environmental problem that we should be concerned about. All across the world, people are facing a wealth of new and challenging environmental problems every day. Some of them are small and only affect a few ecosystems, but others are drastically changing the landscape of what we already know.

Our planet is poised at the brink of a severe environmental crisis. Current environmental problems make us vulnerable to disasters and tragedies, now and in the future. We are in a state of planetary emergency, with environmental problems piling up high around us. Unless we address the various issues prudently and seriously we are surely doomed for disaster. Current environmental problems require urgent attention.
Major Current Environmental Problems
1. Pollution: Pollution of air, water and soil require millions of years to recoup. Industry and motor vehicle exhaust are the number one pollutants. Heavy metals, nitrates and plastic are toxins responsible for pollution. While water pollution is caused by oil spill, acid rain, urban runoff; air pollution is caused by various gases and toxins released by industries and factories and combustion of fossil fuels; soil pollution is majorly caused by industrial waste that deprives soil from essential nutrients. More than half of the human population knows what is pollution, but we are still not ready to face its damaging consequences. [image: image7.jpg]



2. Global Warming: Global warming is the increase of earth’s average surface temperature and its oceans due to greenhouse gases released as people burn fossil fuels. These greenhouse gases such as carbon dioxide and methane absorb heat that would otherwise bounced off the Earth’s surface. Global warming has emerged has one of the most biggest environmental issue in the last two decades. 

Climate changes like global warming is the result of human practices like emission of Greenhouse gases. Global warming leads to rising temperatures of the oceans and the earth’ surface causing melting of polar ice caps, rise in sea levels and also unnatural patterns of precipitation such as flash floods, excessive snow or desertification.

Human activities like burning  are considered as few of the factors responsible for rise in global warming.

“Global warming is a significant increase in the Earth’s climatic temperature over a relatively short period of time as a result of the activities of humans. In specific terms, an increase of 1 or more degrees Celsius in a period of one hundred to two hundred years would be considered global warming. Over the course of a single century, an increase of even 0.4 degrees Celsius would be significant.”

Serious Effects of Global Warming

In the past, scientists have been skeptical of blaming . 

· Melting polar ice-caps, 

· the collapse of vegetation and wildlife, a

· violent surges of hurricanes more rampant in the past, 

· Global warming’s massive impact on social( changes in pattern of floods and droughts ), economic(Effects on Economy-  a loss of 2Euros per ton of carbon), and physical health(Chance of diseases like cholera and malaria) are areas for great distress.

These are some of the effects that have been observed in recent years:
· Studies suggest that the ranges of plant and animal species are shifting towards the poles at around six kilometres a decade.
· Sea levels rising around the world by around 200mm (8 inches) in 150 years as a result of increased meltwater from ice-caps but mainly from the thermal expansion of sea water.
 - Threats to low-lying areas from storms and flooding.

· The frequency of heavy precipitation events (rainfall) has increased over most land areas - consistent with warming and increases of atmospheric water vapour. 
- Greater prevalence of floods.

· Drying in the Sahel, the Mediterranean, southern Africa and parts of southern Asia. 
- Crop failures and increased regional conflict.

· More intense and longer droughts observed since the 1970s, particularly in the tropics and subtropics.
- Crop failures.

· Annual average Arctic sea ice extent shrunk by 2.4 % per decade, decreases in summer of 7.4 %
- Effects on wildlife, particularly polar bears at first.

· Significantly increased precipitation in eastern parts of North and South America, northern Europe and northern and central Asia. 
- Greater prevalence of floods.


· Melting permafrost. Temperatures at the top of permafrost layer have generally increased since the 1980s by up to 3°C 
- Buildings and roads subside and ecosystems are altered across the arctic from Alaska to Canada and Russia.

· Cold days, cold nights and frost less frequent.
· Hot days, hot nights, and heat waves more frequent.
· Observational evidence for an increase of intense tropical cyclone activity in the North Atlantic since about 1970, correlated with increases of tropical sea surface temperatures.

· Retreat of glaciers and snow pack in mountainous regions
 - Such areas act as slow-release reservoirs for water supply in many parts of the world - can lead to water shortages and droughts.

These are some of the predicted effects for the future.
· Widespread increases in thaw depth most permafrost regions.
· Sea ice is projected to shrink in both the Arctic and Antarctic.
· In some projections, Arctic late-summer sea ice disappears almost entirely by the latter part of the 21st century.
· Very likely that hot extremes, heat waves, and heavy precipitation events will continue to become more frequent.
·  Likely that future tropical cyclones will become more intense, with larger peak wind speeds and more heavy precipitation.

· Anthropogenic warming and sea level rise would continue for centuries due to the timescales associated with climate processes and feedbacks, even if greenhouse gas concentrations were to be stabilized.

· Temperatures in excess of 1.9 to 4.6°C warmer than pre-industrial sustained for millennia - �eventual melt of the Greenland ice sheet. Would raise sea level by 7m.Comparable to 125,000 years ago.

· Snow cover is projected to contract.
How can we help reduce the effects of global warming?
   Control of Global Warming

It's about cutting power use and consumption generally - not so simple in a world where consumption is often admired and sometimes envied and where power use can make life more convenient or more interesting. Use Fluorescent Light Bulbs:

Switch Off Electric Appliances:

Change Your Monitor with LCD:

Don’t Leave Fridge’s door open for a Long Time:
As a rule of thumb though anything you can do to use less energy and buy locally produced items of quality rather than cheap and cheerful in quantity will help. There are many guides as to what to do, some very effective, others less so, the most effective are:

· Get a less polluting car and use it less often. Use Electric or Hybrid Car

· Get more efficient refrigeration - fridges and freezers are on 24/7/365 and as a result use the most energy of any domestic appliance.

· Reduce the amount of heating your house or office needs, use insulation, stop draughts, turn the thermostat down 1 degree.


· Reduce water heating requirements, takes showers not baths, take normal showers, not power-showers, get a more efficient washing machine.

· Get low energy light bulbs and turn them off when not needed.


· Fly less or not at all.

GreenHouse Effect

Definition: 

The trapping of the sun's warmth in a planet's lower atmosphere, due to the greater transparency of the atmosphere to visible radiation from the sun than to infrared radiation emitted from the planet's surface is called green house effect.

The green house effect is caused by the atmospheric accumulation of gases such as carbon dioxide and methane, which contain some of the heat emitted from Earth's surface.

Greenhouse effect, a warming of Earth’s surface and  (the lowest layer of the ) caused by the presence of water vapour, , and certain other gases in the air.
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This radiation, unlike visible light, tends to be absorbed by the greenhouse gases in the atmosphere, raising its temperature. The heated atmosphere in turn radiates infrared radiation back toward Earth’s surface.  as the largest effect.

Although the greenhouse effect is a naturally occurring phenomenon, it is possible that the effect could be intensified by the emission of greenhouse gases into the atmosphere as the result of human activity. 
Green House Gases

Ozone (O3),

(8%)

 Methane(CH4)
(19%)

Water Vapour(H2O),
(2%)

Carbon Dioxide (CO2)   (50%)

Nitrous Oxide(N2o)    (4%)

Chlorofluoro- Carbons (CFC)

(17%)

3. Overpopulation: The population of the planet is reaching unsustainable levels as it faces shortage of resources like water, fuel and food. Population explosion in less developed and developing countries is straining the already scarce resources. Intensive agriculture practiced to produce food damages the environment through use of chemical fertilizer, pesticides and insecticides. Overpopulation is one of the crucial current environmental problem.
4. Natural Resource Depletion: Natural resource depletion is another crucial current environmental problems. Fossil fuel consumption results in emission of Greenhouse gases, which is responsible for global warming and climate change. Globally, people are taking efforts to shift to renewable sources of energy like solar, wind, biogas and geothermal energy. The cost of installing the infrastructure and maintaining these sources has plummeted in the recent years.

5. Waste Disposal: The over consumption of resources and creation of plastics are creating a global crisis of waste disposal. Developed countries are notorious for producing an excessive amount of waste or garbage and dumping their waste in the oceans and, less developed countries. Nuclear waste disposal has tremendous health hazards associated with it. Plastic, fast food, packaging and cheap electronic wastes threaten the well being of humans. Waste disposal is one of urgent current environmental problem.
6. Climate Change: Climate change is yet another environmental problem that has surfaced in last couple of decades. It occurs due to rise in global warming which occurs due to increase in temperature of atmosphere by burning of fossil fuels and release of harmful gases by industries. Climate change has various harmful effects but not limited to melting of polar ice, change in seasons, occurrence of new diseases, frequent occurrence of floods and change in overall weather scenario.

7. Loss of Biodiversity: Human activity is leading to the extinction of species and habitats and and loss of bio-diversity. Eco systems, which took millions of years to perfect, are in danger when any species population is decimating. Balance of natural processes like pollination is crucial to the survival of the eco-system and human activity threatens the same. Another example is the destruction of coral reefs in the various oceans, which support the rich marine life.

8. Deforestation: Our forests are natural sinks of carbon dioxide and produce fresh oxygen as well as helps in regulating temperature and rainfall. At present forests cover 30% of the land but every year tree cover is lost amounting to the country of Panama due to growing population demand for more food, shelter and cloth. Deforestation simply means clearing of green cover and make that land available for residential, industrial or commercial purpose.

9. Ocean Acidification: It is a direct impact of excessive production of CO2. 25% of CO2 produced by humans. The ocean acidity has increased by the last 250 years but by 2100, it may shoot up by 150%. The main impact is on shellfish and plankton in the same way as human osteoporosis.

10. Ozone Layer Depletion: 
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The ozone layer is an invisible layer of protection around the planet that protects us from the sun’s harmful rays. Depletion of the crucial Ozone layer of the atmosphere is attributed to pollution caused by Chlorine and Bromide found in Chloro-floro carbons (CFC’s). Once these toxic gases reach the upper atmosphere, they cause a hole in the ozone layer, the biggest of which is above the Antarctic. The CFC’s are banned in many industries and consumer products. Ozone layer is valuable because it prevents harmful UV radiation from reaching the earth. This is one of the most important current environmental problem.

Ozone Destruction Mechanism

Substances such as CFCs, and others that are cited, that lower the ozone layer do not directly destroy ozone. First they undergo photolysis, forming hydrogen chloride (HCl) or chlorine nitrate (ClONO2), molecules that do not react with ozone directly, but slowly decompose, giving, among other things, a small number of chlorine atoms (Cl) and Of chlorine monoxide (ClO) molecules that catalyze the destruction of ozone.

The reactions involved in the processes of destruction are more than 100, but can be simplified in the following:

Cl + O 3 —–> ClO + O 2

ClO + O —–> Cl + O 2

Net effect: O 3 + O —–> 2 O 2

The chlorine atom acts as a catalyst, ie it is not consumed in the reaction, so it destroys thousands of ozone molecules before disappearing. The bromine atom is even more destructive than chlorine (about 10 or 100 times more). On the other hand, along with this, the chlorine concentrations are very low in the stratosphere and the bromine concentrations are even lower.

Cause of Ozone Layers Depletion
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Chlorofluorocarbons (CFCs)

They are compounds formed by chlorine, fluorine and carbon. They are often used as refrigerants, solvents, and for the manufacture of spongy plastics. The most common are CFC-11, CFC-12, CFC-113, CFC-114, and CFC-115 which respectively have an ozone depletion potential of 1, 1, 0.8, 1, and 0.6.

Chlorofluocarbons, the chemicals used as the propellant for aerosol cans and Bromofluocarbons, Halon, are destroying the earth’s Ozone layer. These chemicals were used in Freon and for fighting fires. Manufactures thought the chemicals were inert and not harmful to the environment.

When the chemicals reached the earth’s stratosphere, they reacted with Ultraviolet radiation, which caused them to break down and release Chlorine and Bromine into the earth’s ozone layer. The Ozone layer protects the earth from UV-B Rays. The chemicals caused a reaction, which made the ozone layer break down into pure oxygen. The layer lost its shielding effect from the suns UV rays. The Bromine and Chlorine kept interacting with the ozone molecules until they eventually left the ozone layer to bond with other compounds.

Hydrochlorofluorocarbons (HCFCs)

Compounds formed by H, Cl, F and C. They are being used as substitutes for CFCs because many of their properties are similar and are less harmful to ozone by having a shorter half-life and releasing fewer Cl atoms. Decreases are between 0.01 and 0.1. But as they remain harmful to the ozone layer, they are considered only a temporary solution and their use has been banned in developed countries since the year 1930.

Halons

They are compounds formed by Br, F and C. Because of their ability to put out fires are used in fire extinguishers, although their manufacture and use is prohibited in many countries because of their ozone-depleting action. Their ability to harm the ozone layer is very high because they contain Br which is a much more effective atom destroying ozone than the Cl. Thus, halon 1301 and halon 1211 have ozone depletion potentials of 13 and 4 respectively.

Note: Technically all compounds containing C and F and / or Cl are halons, but in many legislation halon only means fire extinguishing substances with the characteristics indicated above.

Methyl bromide (CH3Br)

It is a very effective pesticide that is used to fumigate soils and in many crops. Given its content in Br damages the ozone layer and has an ozone depletion potential of 0.6. In many countries dates have been set around 2000, from which it will be banned.

Carbon tetra-chloride (CCl4)

It is a compound that has been widely used as a raw material in many industries, for example, to manufacture CFCs and as a solvent. It was no longer used as a solvent when it was found to be carcinogenic. It is also used as catalysts in certain processes where chlorine ions need to be released. Its ozone depletion potential is 1.2.

Effects of Ozone Layers

1. Effects of the depletion of the ozone layer on human health

1.1 Skin Cancer

Today, it is estimated that skin cancer rates increased due to the decrease in stratospheric ozone (ozone layer). The most common type of skin cancer, called non-melanoma, is the cause of exposures to UV-B radiation for several years. There are already people who have received the dose of UV-B that can cause this type of cancer.

The United Nations Environment Program (UNEP) predicts that at an annual rate of 10 percent ozone loss over several decades, the increase in skin cancer will be around 250,000 per year. Even taking into account existing agreements for the phase-out of ozone-depleting substances (ODS), a realistic model would indicate that skin cancer would increase to 25 percent above the level of 1980 by the year 2050, along Of the 50 ° North latitude. The most lethal skin cancer, called melanoma, could also increase its frequency.

1.2 The Immune System

A person’s defenses against infection depends on the strength of his immune system. It is known that exposure to ultraviolet light reduces the effectiveness of the immune system, not only relating to infections to the skin but also to those that can be verified in other parts of the body.

Exposure to UV-B radiation may well enable the immune system to tolerate disease rather than combat it. This could mean the uselessness of vaccination programs in both industrialized and developing countries.

2. Effects on aquatic ecosystems

The loss of phytoplankton, the basis of the marine food chain, has been observed as the cause of the increase in ultraviolet radiation. Under the ozone hole in the Antarctic phytoplankton productivity decreased between 6 and 12 percent. UNEP indicates that a 16 percent decrease in ozone could result in a 5 percent loss of phytoplankton, which would mean a loss of 7 million tonnes of fish per year – around 7 percent of global fish production. 30 percent of human consumption of protein comes from the sea, this proportion increases even more in the developing countries.

3. Effects on terrestrial ecosystems

3.1 Animals

For some species, an increase in UV-B radiation implies the formation of skin cancer. This has been studied in goats, cows, cats, dogs, sheep and laboratory animals and is probably pointing out that this is a common feature of several species. Infections in cattle can be aggravated by an increase in UV-B radiation. 3.2 Plants In many plants UV-B radiation can have the following adverse effects: alter its shape and damage plant growth; There could even be losses of biodiversity and species.

Some solutions:

· Replace halon-based fire extinguishers with others using foam.

· Check on the label of the products, which we buy at the supermarket, to report that they do not damage the ozone layer.

· Use your car only when necessary. The less we use our cars, the less pollutants we will emit into the atmosphere. Remember that burning fossil fuels breeds many substances that damage the ozone layer.

· Do not buy refrigerators or air conditioner equipment that use CFCs as refrigerant. Look for this information in the labels, or ask the supplier of the product directly.

· Do not use cleaning solvents containing CFCs or ammonia.

· Do not use sprays, and do not buy objects made of plastic foam (dry ice or freezer). If you receive these products as a fill of your mail packages, return them immediately to the sender. Low consumption of these products will discourage plastic foam manufacturers.

· Make yourself heard. Please show this page to your children, relatives, friends and neighbors.

11. Acid Rain: Acid rain occurs due to the presence of certain pollutants in the atmosphere. Acid rain can be caused due to combustion of fossil fuels or erupting volcanoes or rotting vegetation which release sulfur dioxide and nitrogen oxides into the atmosphere. Acid rain is a known  environmental problem that can have serious effect on human health, wildlife and aquatic species.

12. Water Pollution: Clean drinking water is becoming a rare commodity. Water is becoming an economic and political issue as the human population fights for this resource. One of the options suggested is using the process of desalinization. Industrial development is filling our rivers seas and oceans with toxic pollutants which are a major threat to human health.

13. Urban Sprawl: Urban sprawl refers to migration of population from high density urban areas to low density rural areas which results in spreading of city over more and more rural land. Urban sprawl results in land degradation, increased traffic, environmental issues and health issues. The ever growing demand of land displaces natural environment consisting of flora and fauna instead of being replaced.

14: Public Health Issues: The current environmental problems pose a lot of risk to health of humans, and animals. Dirty water is the biggest health risk of the world and poses threat to the quality of life and public health. Run-off to rivers carries along toxins, chemicals and disease carrying organisms. Pollutants cause respiratory disease like Asthma and cardiac-vascular problems. High temperatures encourage the spread of infectious diseases like Dengue.

15. Genetic Engineering: Genetic modification of food using biotechnology is called genetic engineering. Genetic modification of food results in increased toxins and diseases as genes from an allergic plant can transfer to target plant. Genetically modified crops can cause serious environmental problems as an engineered gene may prove toxic to wildlife. Another drawback is that increased use of toxins to make insect resistant plant can cause resultant organisms to become resistant to antibiotics.

The need for change in our daily lives and the movements of our government is growing. Because so many different factors come into play; voting, governmental issues, the desire to stick to routine, many people don’t consider that what they do will affect future generations. If humans continue moving forward in such a harmful way towards the future, then there will be no future to consider. Although it’s true that we cannot physically stop our ozone layer from thinning (and scientists are still having trouble figuring out what is causing it exactly,) there are still so many things we can do to try and put a dent in what we already know. By raising awareness in your local community and within your families about these issues, you can help contribute to a more environmentally conscious and friendly place for you to live.

RECYCLE 

The main benefits of recycling are: 

• Recycling generates industry: As New Mexicans recycle, there will be a growing supply of materials generated. In order to utilize these recycled materials, manufacturing facilities will emerge to find uses for them. As more recycling plants are built and more products are manufactured, we will gain a greater understanding of the entire process. 

• Recycling creates jobs: EPA estimates that recycling 10,000 tons of materials would create 36 jobs compared to six for landfilling the same amount (EPA, 2002). Some communities have formed working partnerships with workshops for the disabled, developed and administered job-training partnerships, or otherwise found work for unemployed labor in recycling programs.

• Cost avoidance of recycling: For years, recycling has been hampered by the belief that it should make money. That may be true for some recyclables, but not for others. Rather, recycling should be thought of as a cost-effective disposal option. It usually requires fewer government subsidies than landfilling or incineration. It saves natural resources and helps protect the environment. Lower taxes, energy savings, and a cleaner environment are the real “bottom lines” in favor of recycling. 

COLLECTING RECYCLABLES

 A lot of the things that people trash can be recycled. Prime examples include paper, newspaper, corrugated cardboard, high-grade paper, aluminum, steel (tin) cans, glass, plastic, motor oil, organic waste, and scrap metals. Some notes on recycling: 

• Paper with residues cannot be recycled in most cases. This is why used pizza boxes are not recyclable! 

• Recycling centers will not accept light bulbs, ceramic glass, dishes, or plate glass because these items consist of different materials than bottles and jars.

 • Recyclable items not accepted by your city recycling programs may be accepted by local companies. For instance, glass might not be accepted by a New Mexico city’s recycling program but might be accepted by a supermarket. 

• Ask your local recycling office about recycling programs and recyclable items in your area. 

MAIN RECYCLING COLLECTION METHODS ARE:

 • Curbside collection requires homeowners to separate recyclables from their garbage. Clean recyclables may need to be placed in special containers, while the garbage goes in standard containers. Both are placed at the curb for collection by separate trucks.

 • Drop-off centers are one of the simplest forms of collecting recyclable materials; people can drop off their used glass, metal, plastic, and paper at a designated recycling drop-off site. These centers are usually placed in an easily accessible location near a high-traffic area such as the entrances of supermarkets and parking lots.

 • Buy back centers purchase aluminum and other metals, glass, plastic, newsprint, and sometimes batteries and other materials.
 RECYCLING OF MATERIALS:- 

Recycling of materials is the collection ad processing of separted wated ending up as new consumer product.

Waste management contain significant amounts of usable materials like steel, aluminium, copper and other metals which, if they recovered and reused whould reduce the volume of wastes to be collect and at the same time would generate resale income. Better reclamation techniques will help to save precious natural resources. Some recyclable materials are paper, glass, metals and plastics.

METAL RECYCLING:-
Metals are essential, versatile and can be used in a number of ways. Metals can be used for industrial purposes such as manufacture of trucks, cars, airplanes, ships, and railways. They can also be used to manufacture domestic items such as cutlery, crockery and even in packaging. The good thing about metal recycling is that, metal can be recycled over and over without altering its properties. The most common recyclable metals include aluminum and steel. THE METAL RECYCLING PROCESS:-
The metals are first sorted on the basis or their properties. It is however important to have the basic understanding or knowledge about metals. The metal recycling process follows the following steps.

1. Collection

This is the first and most important step in metal recycling. It simply involves collecting all materials that are made of metals. This process should be organized in such a way that there should be containers specifically designed to collect metals. Some people and business persons have established scrap yards whereby people are encouraged to collect different metals, take them there and be paid for what they have collected. Different metals cost differently at the yards. The scrap metal yards are used as collecting centres for the metals.

2. Sorting

Once the metals have been collected, the next important step is to sort the metals. This involves separating what can be recycled form what is non-recyclable. It is essential to point out that the quality of metal recycled is very important. A high quality recycled product or item can only be created if the original materials used in the recycling process are of good quality. This therefore, calls for strict quality checkup during the sorting process

3. Processing
            After sorting, the next step is to compact or squeeze the metal. All the recycle materials are squeezed and squashed using machines so that they do not occupy so much space in the conveyor belts.

4.  Shredding

After the crushing and breaking of the metal, the shredding process starts. The metals are broken down into tiny pieces or sheets to allow further processing. The small pieces have large surface to volume ratio that can be melted using less energy as compared to when they are in large pieces of metal. Normally, steel is changed into steel blocks while on the other hand aluminum is converted into sheets.

5. Melting and Purification
Melting of the scrap metal takes place in a large furnace. Each metal is taken to a furnace that is specifically designed to melt that particular metal based on its specific properties. The melting process uses a considerable amount of energy. However, the energy required for melting recycled metal is less compared to energy required to make metal from its raw material. The furnace is heated to appropriate degrees capable of melting the particular metal. Melting can take minutes or hours depending on how big the furnace is, the volume of metal placed in the furnace and the heat degree of the furnace.

6. Purification

After the melting process is complete, the next step is the purification process. Metals are purified using different methods. Purification of metals is done to ensure that the final product is free of impurities and that it is of high quality. Electrolysis is one of the methods of purifying some metals. Other metals are simply passed under powerful magnetic systems that separate metals from other recyclables. Today there are different purification methods depending on the type of metal..

7. Melting and Solidifying of the Metal

After the purification process, the molten metal is then carried by the conveyor belt to a cooling chamber where it is cooled and solidified. It is at this stage that the scrap metal is made into a solid metal that can be used again. Other chemicals are then added into the molten metal to make it acquire its density and other properties. It is at the cooling stage that different shapes and sizes of metals are made and designed.

8. Transportation of the Metal Bars

Once the bars have been designed and made, the final product is then packed depending on their sizes and shapes ready for transportation to different factories and to people who require the metal. Thereafter, the cycle begins again.

RECYCLING OF GLASS:-
In order to re-melt glass into new containers, it requires a high level of purity and to have been sorted by colour. Mixed or crushed glass, such as that separated in MRFs, is of no use for remelting and is usually sold much cheaper for use as aggregate. There is a big environmental benefit to recycling glass - each tonne of glass re-melted in the UK saves 314kg CO2. However last year 280,000 tonnes of glass collected for recycling was not suitable for re-melting.20 Unfortunately there is no environmental benefit from using glass to make aggregate as it creates 2kg of CO2 per tonne of glass collected.21 Therefore to be of benefit to the environment, glass should be separated by colour as it is collected.

RECYCLING OF PLASTICS:- 

Plastic is light, but bulky to collect and store. As a result, some local authorities avoid collecting it, even though plastic collections are extremely popular with residents. Many other local authorities do collect plastic bottles (usually made of PET or HDPE), for which there are strong markets, but will not collect other plastics. However, a recent report from WRAP has found that it is environmentally and economically viable to recycle mixed plastic waste. WRAP has set itself a target to help develop 500,000 tonnes of mixed plastics reprocessing capacity in the UK by 2018 - starting by funding a 40,000 tonne capacity plant.

What happens to recyclables? 

Glass bottles become new glass bottles. 

Aluminum cans are turned back into aluminum cans, and can be recycled almost indefinitely. 

Steel cans are used in other steel products such as car parts and construction materials, and can also be recycled over and over again. 

Plastic bottles are recycled into carpet, clothing, auto parts, and new bottles. 

Paper is recycled into new paper. Some grades of paper can be recycled up to seven times.

Environmental ethics

Environmental ethics is the discipline in philosophy that studies the moral relationship of human beings, and also the value and moral status of, the environment and its nonhuman contents’’.. 

It is concerned with the issue of responsible personal conduct with respect to natural landscapes, resources, species, and non-human organisms. It is cluster of beliefs, values and norms regarding how humans should interact with the environment.

It considers the ethical relationship between people and the natural world and the kind of decisions people have to make about the environment: 

 Should we cut down the main forest for the sake of human consumption?

  Should we knowingly cause the extinction of other species?

  Should humans be forced to live a simpler life style in order to protect and preserve the environment? 

Thus, environmental ethics has no specific international environmental code, it simply tries to answer the questions of how humans should relate to their environment, how we should use the Earth‟s resources & how we should treat other species etc

Principles of environmental ethics:

Justice and sustainability
The classic formal principle of justice is that equals should be treatedequally unless there is a sufficient reason to treat anyone (or anything)unequally. 
Sufficiency and compassion
 The principle of sufficiency mandates that all forms of life are entitled toenough goods to live on and flourish. The principle also means no oneshould waste or hoard resources intended for the sufficiency of all.

The four key principles under the broad heading of ‘Environmental Ethics : 

1. Respect Earth and life in all its diversity: 

(a) recognise that all human beings are interdependent and every form of life has value regardless of its worth to human beings;

 (b) affirm faith in the inherent dignity of all human beings and in the intellectual, artistic, ethical, and spiritual potential of humanity. 

2. Care for the community of life with understanding, compassion and love: 

(a) accept that with the right to own, manage, and use natural resources comes the duty to prevent environmental harm and to protect the rights of people;

 (b) affirm that with increased freedom, knowledge, and power comes increased responsibility to promote the common good.

 3. Build democratic societies that are just, participatory, sustainable and peaceful: 

(a) ensure that communities at all levels guarantee human rights and fundamental freedoms and provide everyone with an opportunity to realise his or her full potential; 

(b) promote social and economic justice, enabling all to achieve a secure and meaningful livelihood that is ecologically responsible. 

4. Secure Earth's bounty and beauty for present and future generations: 

(a) recognise that the freedom of action of each generation is qualified by the needs of future generations;

 (b) transmit to future generations values, traditions, and institutions that support the long-term flourishing of Earth's human and ecological communities.
Conclusion 

In conclusion, if humanity is born with greediness, it is intelligent enough to see that it is only facing a dark future. Failing to take action towards the betterment of the environment will witness our irresponsibility over nature’s species leading to ultimate extinction. Abandoning anthropocentrism is impossible instantly; however we can distinguish our nature-consumption outcomes and intervene when the need is vital to our survival, and not because it is a desire or interest. Ethical decisions towards nature can be quite conflicting, and the decent choice would yield less harm to the surroundings. Granting a tree, a mountain and a bird intrinsic value is the first step towards an eco centric world and a better planet.

Rainwater harvesting- 

The technology used for collecting & storing rainwater from rooftops, land surface or catchments/ watersheds using various techniques such as tanks or check dams or recharge to aquifer. 

 Most promising alternatives for supplying freshwater in the face o f increasing wate r scarcity & escalating demand. 

Basic Components Components of RWH: – 

Precipitation – 

Collection of water from surface catchment – 

W t a t e r s torage –

 Distribution of water

Rainwater Harvesting - Purposes 

Rainwater Harvesting techniques can serve the following purposes: 

Two M a jor Purposes l Agricultural and human consumption 

( Freshwater au gmentation technology 

( Increase groundwater recharge 

( Reduce sto rm wate r dis cha rges, urban floods and overloading of sewage treatment plants 

 ( Reduce seawater ingress in coastal areas

METHODS OF HARVESTING RAIN WATER 

.1 Rain water harvesting methods 

There are three methods of harvesting rain water as given below :

 (a) Storing rain water for direct use (Fig. 2.1) 

(b) Recharging ground water aquifers, from roof top run off (Fig. 2.2)

 (c) Recharging ground water aquifers with runoff from ground area (Fig. 2.3)

.1.1 Storing rain water for direct use In place where the rains occur throughout the year, rain water can be stored in tanks (Fig. 2.1). 

[image: image11.jpg]FIG. 16.7. Roo top rain water harvesting through recharge pit




However, at places where rains are for 2 to 3 months, huge volume of storage tanks would have to be provided. In such places, it will be more appropriate to use rain water to recharge ground water aquifers rather than to go for storage. If the strata is impermeable, then storing rain water in stora method. Similarly, if the ground water is saline/unfit for human consumption or ground water table is very deep, this method of rain water harvesting is preferable. 

1.2. Recharging ground water aquifers from roof top run off Rain water that is collected on the roof top of the building may be diverted by drain pipes to a filtration tank (for bore well, through settlement tank) from which it flows into the recharge well, as shown in Fig.2.2.
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 The recharge well should preferably be shallower than the water table. This method of rain water harvesting is preferable in the areas where the rainfall occurs only for a short period in a year and water table is at a shallow depth.

 Fig. 2.2 Recharging ground water aquifers from roof top run off 

1.3 Recharging ground water aquifers with runoff from ground areas The rain water that is collected from the open areas may be diverted by drain pipes to a recharge dug well / bore well through filter tanks as shown in Fig.2.3. The abandoned bore well/dug well can be used cost effectively for this purpose. 

Fig. 2.3 Recharging ground water aquifers with runoff from ground areas 
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2.2 Components of rain water harvesting The rain water harvesting system consists of following basic components – (a) Catchment area (b) Coarse mesh / leaf screen (c) Gutter (d) Down spout or conduit (e) First flushing device (f) Filter (g) Storage tank (h) Recharge structure 

Methods of Rainwater Harvesting

There are many ways in which rainwater can be harvested. Some of these methods are very effective and can aid in the collection of a lot of water even for commercial activities while others are only suitable for harvesting water meant for domestic use. Every system has its merits and demerits. These are the common methods of rainwater harvesting:

1. Surface Water Collection Systems: Surface water is simply water that accumulates on the ground’s surface. When rainwater falls on the surface of the earth, it usually flows down slopes as it moves towards a point of depression where the moving water can collect. Surface water collection systems enable the collection of ground surface rainwater before it flows to other locations. Examples of such systems include rivers, ponds, and wells. Drainage pipes can be used to direct water into these systems. Water can then be fetched from these sources and then used for other purposes.

2.  Rooftop system: These can also be used to harvest rainwater. They can be used to direct rainwater that falls on the roof of a building into containers or tanks. These tanks are usually elevated so that when the tap is opened, water flows at a high pressure. This method of rainwater harvesting is good because the accumulated water is mostly clean and usually requires no further treatment to make it fit for human use.
3. Dams: These are barriers that are designed to trap water. Rainwater can accumulate directly in them or drainage systems can be created to direct water into them. Water collected in dams is mostly used for irrigation purposes or treated and then distributed for domestic use. They can also be used to harvest a lot of water because of the way in which they are modeled. Unlike ponds, measures are put in place to reduce the amount of water draining into the ground.
4. Underground Tanks: These are also ideal for collecting rainwater. They are constructed by digging into the ground and creating a space which is then cemented to reduce water infiltration. The top is also sealed and water is obtained through pipes directed into the tank. To get water out, pumps are used. Underground tanks are wonderful for harvesting rainwater because the rate of evaporation is reduced since they are located underground where sunlight does not really penetrate.
5. Rainsaucer: Sometimes one can decide to collect rainwater directly as it falls from the sky by using a rain-saucer. These look like upside down umbrellas or big funnels. Some are usually attached to a pipe so that the collected water is directed elsewhere. Some people also do a little improvisation by placing the collecting container underground with only the rain-saucer above the ground. It is a simple method yet effective.
6. Water Collection Reservoirs: Water collected through this method is not really clean and may be contaminated. However, it can still be used for crop irrigation. Such rainwater is harvested from roads and pavements.
7. Barrage: A barrage is a dam that has several openings which can be closed or opened to control the quantity of water that passes through it. It is usually large and can be used to collect a lot of water.
8. Slopes: Rainwater tends to collect at the bottom of slopes when it flows on the ground. When it rains heavily, water levels can rise to the hill top. This is a simple and natural way to harvest rainwater.
9. Trenches: This is another great way to harvest rainwater for irrigation. When it rains, the water is directed to the farm using trenches. It is one of the traditional methods of rainwater harvesting that is still very much in use today.
10. Rain Barrels: These are also used for rainwater harvesting. They are specifically designed for this purpose and can be purchased from retail stores. Rain barrels are used for harvesting rainwater that falls on rooftops.
Advantages of Rainwater Harvesting

1. Water For Domestic Use: Rainwater harvesting is beneficial because it provides a source of water for domestic use. The collected water can be used for house cleaning purposes, washing laundry and for cooking. When treated, rainwater is good for drinking. It is an easy way of obtaining water for use in the home.

2. Water For Industrial Use: Industries can also harvest rainwater for use in some of their processes. Rainwater meant for industrial use is normally harvested in large scale. Such companies can construct their own dams or have underground tanks to store rainwater.
3. Supplementary Water Source: Many areas experience water shortages during summer due to lack of rain and as a result of the high rate of evaporation. It can be difficult to get a reliable source of water during these periods. Those who sell water may also increase their prices because of the high demand and short supply. Harvesting rainwater is therefore seen as a way of preparing for the sunny days when water is scarce.
4. Cost Effective: We basically harvest rainwater for free because it is naturally occurring. If you store enough water during the rainy season, you may never have to pay for water services again because you’ll have enough supply to last you through the summer. This saves you money by cutting down your monthly expenditure on water bills.
5. Reliable Flow of Harvested Water: Even though harvesting of rainwater depends on rainfall, once stored, the supply of the available quantity is guaranteed. You can have an uninterrupted flow of water from the place of storage as long as the amount harvested has not been exhausted. The same cannot be said when you depend on an outside source to supply your water. There is also the benefit of locational-suitability because the source of water is in your place of stay.
6. Mitigates/Reduces The Impacts of Floods: Harvesting rainwater plays a key role in mitigating or reducing the impacts of floods. When rainwater is directed to farms through trenches or collected in dams, its movement is controlled. This prevents the accumulation of water in one area, something that often causes flooding. Rivers can also overflow and cause flooding in the adjacent areas. The negative impacts of floods are too many and costly. Harvesting rainwater is, therefore, an effective way of reducing the impacts of this natural disaster.
7. Building and Construction: Collected rainwater can be used for building and construction. The process of building a house requires a lot of water. Harvesting rainwater would thus avail water for this activity.
8. Helps In Preventing Water Pollution: Rainwater flowing on the ground surface can carry with it a lot of impurities and toxic substances. When it drains into water bodies, it pollutes them because of these impurities. Harvesting rainwater, therefore, prevents pollution of water bodies.
9. Irrigation: Rainwater is good for farming because once harvested, it can be used for irrigation especially during the summer. One can, therefore, have a thriving farm and realize a bumper harvest.
10. Saves Potable Water: Instead of using clean and treated water for other purposes such as washing and in the toilet, rainwater can be used. This saves potable water which would then be used for drinking and cooking only.
Precautions

1. Pre-filtration to remove impurities would make the harvested water safer.

2. The harvested rainwater can also be boiled to kill any germs before drinking it.

3. Rainwater should be collected in containers that do not give out toxins when exposed to sunlight.

4. Set up the collection points before it starts raining because you can fall ill when you run around in the rain.

Disadvantages of Harvesting Rainwater

1. Additional Expenditure: Treating rainwater to make it fit for human consumption will see you incurring additional expenses. This would not happen when you use water supplied to you by the local council because it’s already treated.

2. Huge Efforts and Resources Required: Constructing a dam or an underground tank is no mean fete. Before you begin harvesting rainwater, you’ll have spent a considerable amount of resources. There are other cheap means but then you’ll not collect a reasonable amount of water.

3. Dependent On Rainfall: You can’t harvest rainwater when it does not rain. This process is therefore solely dependent on the availability of rain which can sometimes be very unreliable. What then happens when the dry spell is prolonged and you don’t have an alternative source of water?

4. Limited Storage: Even if it rains for three months straight, you cannot harvest all that water even if you wanted to. This is because there is limited storage to keep the rainwater.

5. Risk of Contamination: If not preserved with care, rainwater can be contaminated. This can cause several health problems especially when the water is used without first being treated. Waterborne diseases are so many and treating them is very costly.

6. Cleaning and Maintenance: The storage facilities have to be occasionally cleaned and maintained. Cleaning an underground water tank is not easy and maintaining a dam is very expensive. This makes the thought of harvesting rainwater unattractive.

7. Dual Cost: You’ll incur expenses twice because of paying your normal water bills and installing and maintaining the rainwater harvesting system. This will set you back financially in a way.

8. Roof Tops That Contain Chemicals: Some rooftops contain chemicals and impurities that mix with the rainwater. When consumed, this water can affect human health by causing illnesses and other health conditions.

9. Acidic Rain: Due to pollution, sometimes the rain that falls is acidic. Harvesting this type of rainwater is dangerous because of the chemicals contained. Using acidic rain for irrigation can also cause the death of crops because it erodes the quality of soil and creates conditions that are not conducive for plant germination. When the soil has a high pH, plants do not grow properly.

10. Lack of Water for Wildlife: Wild animals get their drinking water from natural sources such as seasonal streams and rivers. They also use them for cooling in the hot weather. Harvesting rainwater reduces the amount of water that flows into these streams and rivers. This affects the ecosystem because some animals are likely to die due to the harsh conditions.

What does Carbon Credit mean? 

A carbon credit is a financial instrument that represents a tone of CO2 or CO2e gases removed or reduced from the atmosphere froman emission or reduction projects.

A permit that allows the holder to emit one ton of carbon dioxide; Credits are awarded to countries or groups that have reduced their green house gases (GHG) below their emission quota. Its goal is to stop the increase of carbon dioxide emissions. The Kyoto Protocol presents nations with the challenge of reducing greenhouse gases and storing more carbon. A nation that finds it hard to meet its target of reducing GHG could pay another nation to reduce emissions by an appropriate quantity. The carbon credit system was ratified in conjunction with the Kyoto Protocol. For example, if an environmentalist group plants enough trees to reduce emissions by one ton, the group will be awarded a credit. If a steel producer has an emissions quota of 10 tons, but is expecting to produce 11 tons, it could purchase this carbon credit from the environmental group. The carbon credit system looks to reduce emissions by having countries honor their emission quotas and offer incentives for being below them.

What we professionals can do? 

India is still not a signatory to the Kyoto Protocol, which in a way, is a road-block for effectively carrying out environmental management by the industries. Currently companies like Jindal Stainless, Essar Steel, Hyderabad Chemicals, Paschim Hydro Energy P. Ltd, The Andhra Pradesh Paper Mills Ltd, have been making use of market based instruments like Carbon Credits in their businesses. It is a need of the hour for Company Secretaries, Chartered Accountants, Lawyers, Cost Accountants and other Management professionals to put up their say in the management of their respective organisations (financial, manufacturing or services) and be a part of the decision making more proactively & aggressively. 

At the organisation level: 

1. The various industry Chambers like FICCI, ASSOCHAM, CII should take-up the issue of introducing market based instruments like Carbon Credits through a legal framework with the Government. These trade organizations can also come up with some award program to the Companies which religiously follow the norms. Such award program will work as a motivating factor in the industry to adopt the norms suo-moto. 

2. Introduction of corporate-run carbon funds 

3. Introduction of Government-run carbon programmes. 

4. We, professionals, should stress upon and make the company management aware of the benefits of such market based instruments

 5. Awards like ‘Best Green Idea’ for employees coming up with suggestions; ideas, ways, etc. should be introduced. 

6. Ask the management of our respective organisations to take help of the MBIs wherever feasible. 

7. Computer-based entrance tests for educational courses.

 8. Organizations can also come up with policies for reducing wastes like for encouragement of use of metal water bottle in the organization in place of plastic water bottles which is sanitary, easy to clean and is capable of being used over and over.
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