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University of Calcutta 
Under Graduate Curriculum under Choice Based Credit System (CBCS) 

Syllabus forAbility Enhancement Compulsory Course-2 (AECC-2) in  
Environmental Studies 

Semester-2 

Total Marks-100(Credit -2) 
(50 Theory-MCQ type + 30 Project + 10 Internal Assessment + 10 Attendance) 

[Marks obtained in this course will be taken to calculate SGPA & CGPA] 

Theory   
Unit 1 Introduction to environmental studies 2 lectures 
 •Multidisciplinary nature of environmental studies; 

•Scope and importance; Concept of sustainability and sustainable development. 
 

Unit 2 Ecology and Ecosystems 6 lectures 
 •Concept of ecology and ecosystem, Structure and function of ecosystem; Energy flow in 

an ecosystem; food chains, food webs; Basic concept of population and community 
ecology; ecological succession.  
•Characteristic features of the following: 

a) Forest ecosystem 
b) Grassland ecosystem 
c) Desert ecosystem 
d) Aquatic ecosystems (ponds, streams, lakes, wetlands,  rivers, oceans, 
estuaries) 

 

Unit 3 Natural Resources 8 lectures 
 • Concept of Renewable and Non-renewable resources 

• Land resources and landuse change; Land degradation, soil erosion and desertification. 
•Deforestation: Causes, consequences and remedial measures 
•Water: Use and over-exploitation of surface and ground water, floods, droughts, 
conflicts over water (international & inter-state). 
•Energy resources: Environmental impacts of energy generation,  use of alternative and 
nonconventional energy sources, growing energy needs. 

 

Unit 4 Biodiversity and Conservation 8 lectures 
 •Levels of biological diversity: genetic, species and ecosystem diversity;  

• Biogeographic zones of India; Biodiversity patterns and global biodiversity hot spots 
•India as a mega-biodiversity nation; Endangered and endemic species of India 
•Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, 
biological invasions;  
•Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity. 
•Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and 
Informational value. 

 

Unit 5 Environmental Pollution 8 lectures 
 • Environmental pollution: concepts and types,  

• Air, water, soil, noise and marine pollution- causes, effects and controls 
• Concept of hazards waste and human health risks 
• Solid waste management: Control measures of Municipal, biomedical and e-waste. 
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Unit 6 Environmental Policies and Practices 7 lectures 
 •Climate change, global warming, ozone layer depletion, acid rain and their impacts on 

human communities and agriculture 
•Environment Laws: Wildlife Protection Act; Forest Conservation Act. Water 
(Prevention and control of Pollution) Act; Air (Prevention & Control of Pollution) Act; 
Environment Protection Act; Biodiversity Act. 
•International agreements: Montreal Protocol, Kyoto protocol and climate negotiations; 
Convention on Biological Diversity (CBD). 
•Protected area network, tribal populations and rights, and human wildlife conflicts in 
Indian context. 

 

Unit 7 Human Communities and the Environment 6 lectures 
 •Human population growth: Impacts on environment, human health and welfare. 

•Case studieson Resettlement and rehabilitation. 
• Environmental Disaster: Natural Disasters-floods, earthquake, cyclones, tsunami and 
landslides; Manmade Disaster- Bhopal and Chernobyl.  
•Environmental movements: Bishnois.Chipko, Silent valley,Big dam movements. 
•Environmental ethics: Role of gender and cultures in environmental conservation. 
•Environmental education and public awareness 
 

 

Project/ Field work Equal to 5 
lectures 

 •Visit to an area to document environmental assets: Natural resources/flora/fauna, etc. 
•Visit to a local polluted site-Urban/Rural/Industrial/Agricultural. 
•Study of common plants, insects, fish, birds, mammals and basic principles of 
identification. 
•Study of ecosystems-pond, river,wetland, forest,estuary and agro ecosystem. 

 

 Total  50 Lectures 
 
Suggested Reading: 
Asthana, D. K. (2006).Text Book of Environmental Studies. S. Chand Publishing. 

Basu, M., Xavier, S. (2016). Fundamentals of Environmental Studies, Cambridge University Press, India 

Basu, R. N., (Ed.) (2000). Environment. University of Calcutta, Kolkata 

Bharucha, E. (2013). Textbook of Environmental Studies for Undergraduate Courses. Universities Press. 

De, A.K., (2006).Environmental Chemistry, 6th Edition, New Age International, New  Delhi. 

Mahapatra, R., Jeevan, S.S., Das, S. (Eds) (2017). Environment Reader for Universities, Centre for 
Science and Environment, New Delhi. 

Masters, G. M., &Ela, W. P. (1991).Introduction to environmental engineering and science. Englewood 
Cliffs, NJ: Prentice Hall. 

Odum, E. P., Odum, H. T., & Andrews, J. (1971).Fundamentals of ecology. Philadelphia: Saunders. 

Sharma, P. D., & Sharma, P. D. (2005).Ecology and environment.Rastogi Publications. 
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                                               GANGES POLLUTION                                                                       

                                               INTRODUCTION 

 Religious ritual along the Ganges basin , attracts a large crowd (DMMA , 2010) 

India’s over population and cultural ideologies have led to the intense pollution of the Ganges 

basin . “Mother Ganga” or the Ganges basin is viewed as a deity so pure that it cannot be tainted . 

Many Indians believe it cannot be polluted by human action especially religious practices . 

However the Ganges basin is being polluted through human sewage , agriculture and industrial 

misuse . The National Ganga River Basin Project has been targeting point source and secondary 

source pollution by building advanced integrated wastewater pond systems and municipal sewage 

systems . 

There are 29 cities , 70 towns and 1000’s of villages located along the Ganges basin (Vasa , 2010). 

There are 900 persons per kilometer in the Ganges basin , which ends up being 40-45% of India’s 

population (Behera , 2011) . This intense human population has a negative impact on the Ganges 

basin . Pollution of the Ganges (or Ganga) , the largest river in India , poses significant threats to 

human health and the larger environment . Severely polluted with human water and industrial 

contaminants , the river provides water to about 40% of India’s population across 11 states , serving 
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an estimated population of 500 million people , which is more than any other river in the world. 

Today , the Ganges is considered to be the fifth most polluted river in the world . Raghubir Singh, 

an Indian photographer , has noted that no one in India spoke of the Ganges as being polluted until 

the late 1970s . However , pollution has been an old and continuous process in the river by the 

time people were finally acknowledging it’s pollution . Stretches of over 600 km (370 mi) were 

essentially ecologically dead zones .  

                 Demographic of India’s population (Goffman , 2008)                    

                     Funeral ghats at Varanasi (image.app.goo.gl)                        



                                                                                                                                                                                        

 

6 

A number of initiatives have been undertaken to clean the river , but failed to deliver desired 

results. After getting elected , India’s Prime Minister Narendra Modi affirmed to work on cleaning 

the river and controlling pollution . Subsequently , the Namami Gange Project was announced by 

the government in the June 2014 budget . An estimated Rs 2,958 crores (US$460 million) have 

been spent until July 2016 in various efforts to clean up the river . 

                                       CAUSES OF THE POLLUTION  

The main causes of water pollution in the Ganga river are the disposal of human sewage and animal 

waste , increasing population density , and disposal of industrial waste into the river . 

Human waste:-  

Waste disposal by human beings (Business – Insider)  

Industrial waste:-  

Because of the establishment of a large number of industrial cities on the bank of the Ganga like 

Kanpur , Prayagraj , Varanasi and Patna , countless tanneries , chemical plants , textile Mills , 

distilleries , slaughterhouses , and hospitals prosper and grow along this and contribute to the 

pollution of the Ganges by dumping untreated waste into it . One coal-based power plant on the 

banks of the Pandu River , a Ganges tributary near the city of Kanpur , burns 600,000 tons of coal 

each year and produces 210,000 tons of fly ash . The ash is dumped into ponds from which a slurry 

is filtered , mixed with domestic wastewater , and then released into the Pandu River . Fly ash 
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contains toxic heavy metals such as lead and copper . The amount of parts per million of copper 

released in the Pandu .  The river flows through 100 cities with populations over 100,000 ; 97 cities 

with population between 50,000 to 100,000 and about 48 towns . A large proportion of the sewage 

water with higher organic load e the Ganga is from this population through domestic water usage 

before it even reaches the Ganga is a thousand times higher than in uncontaminated water . 

Industrial effluents are about 12% of the total volume of effluent reaching the Ganges . Although 

a relatively low proportion , they are a cause for major concern because they are often toxic and 

non-biodegradable . Plastic and industrial waste , such as waste water from the Factories that sit 

on the banks of the Ganga , are another cause of pollution . The most worrying problem facing the 

river is it’s increasing lack of water .  

         Industrial waste disposed directly into the river (Aquafind)  

Religious waste :- 

During festival seasons , over 70 million people bathe in the Ganga to cleanse themselves of their 

past sins . Some materials like food , waste or leaves are left in the Ganga which are also 

responsible for its pollution . Traditional beliefs hold that being cremated on it’s banks and floating 

down the Ganga will cleanse the sins of those who die and carry them directly to Salvation . In 

Varanasi alone , an estimated forty thousand bodies are cremated every year and are deposited into 



                                                                                                                                                                                        

 

8 

the Ganga . Because many families cannot afford the high cost of sufficient quantities of cremation 

wood , many of the bodies deposited into the Ganges are only half-burnt .  

 

 

             Cremation ground on the banks of the Ganges (BBC)  

              Waste remains after the religious rituals (iPleader)  

                                             DAMS AND PUMPING STATIONS 

Built in 1854 during the British colonisation of India , the Haridwar dam has led to decay of the 

Ganges by greatly diminishing the flow of the river . The Farakka Barrage was built originally to 
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divert fresh water into the Hoogly River but has since caused an increase of salinity in the 

downstream of the Ganges , having a damaging effect on the ground water and soil along the river. 

The barrage has caused major tension between Bangladesh and India . Bangladesh is actively 

considering to construct Ganges Barrage Project for mitigating the salinity problem. The 

government of India has planned about 300 dams on the Ganges and its tributaries in the near 

future despite a government-commissioned green panel report that has recommended scrapping 

34 of the dams citing environmental concerns  

Three more barrages across the Ganges main river are existing at Bijnor , Narora and Kanpur. The 

barrages at Bijnor and Narora divert all the water including baseflows during dry season to the 

canals for irrigating vast area up to Allahabad city . Most of the water available at the upstream of 

the Kanpur barrage is used during dry season for the drinking water needs of cities . Downstream 

of Kanpur barrage , adequate water is not available from the barrage to dilute the polluted water 

reaching the main river during the dry seasons of year . 

There are number of pumping stations located on the banks (right and left) of the Ganges 

downstream of Kanpur barrage serving the irrigation requirements of huge area . These large pump 

houses are located at Rukunpur 26°10’21”N 80°38’57”E , Kanjauli Kalan 25°17’37”N 

82°13’15”E , Hakanipur Kalan 25°12’57”N 83°01’15”E , Bhosawali 25°20’46”N 83°10’11”E , 

Shekpur 25°32’13”N 83°25’11”E , Chochakpur 25°28’55”N 83°25’11”E , Lamui 25°23’20”N 

83°32’11”E , Chausa 25°31’11”N 83°54’04”E . These lift irrigation schemes and pumping out 

most of the base flows available in the main river down stream of Kanpur city . 

To make the Ganges live/flowing and dilute the polluted water inflows from habitations and 

industries , at least 5000 cusecs flow is required from Narora to Farakka as minimum 

environmental flow during the eight months dry season . This is possible by constructing storage 

reservoirs of capacity 100 Tmcft across the Ganges tributaries located up stream of Narora city 

and reserving the stored water only for minimum environmental flows . In addition , a series of 

cascading barrage cum bridges are to be constructed across the river from Kanpur to Allahabad to 

increase the surface area of impounded polluted water in the river so that it serves as vast natural 

oxidation ponds . The accumulated sediments/sludge would get washed away during the annual 

monsoon floods . Already , a number of barrages are planned between Farakka and Allahabad to 
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make the 1620 km length of the river navigable from Haldia to Allahabad under National 

Waterway 1 project 

 

           India , Bangladesh and Farakka Barrage (Future Directions) 

                                                            STATISTICS 

A 2006 measurement of pollution in the Ganges revealed that river water monitoring over the 

previous 12 years had demonstrated fecal coliform counts up to 100,000,000 MPN (most probable 

number) per 100 ml and biological oxygen demand levels averaging over 40 mg/L in the most 

polluted part of the river in Varanasi . The overall rate of water-borne/enteric disease incidence , 

including acute gastrointestinal disease , was estimated to be about 66% . 

A systematic classification done by Uttarakhand Environment Protection and Pollution Control 

Board’s (UEPPCB) on river waters into the categories A: safe for drinking , B: safe for bathing , 

C: safe for agriculture , and D: excessive pollution , puts the Ganges in D: Coliform bacteria levels 

in the Ganges have also been tested to be at 5,500 , a level too high to be safe for agricultural use 

let alone drinking and bathing . 
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The leather industry in Kanpur which employs around 50,000 people in more than 400 tanneries 

uses chemicals such as toxic chromium compounds . Effectively , chromium levels have not 

decreased in the Ganges even after a common treatment plant was established in 1995 . It now 

stands at more than 70 times the recommended maximum level . A study conducted by the National 

Cancer Registry Program (NCRP) under the Indian Council of Medical Research in 2012 , 

suggested that “those living along its banks in Uttar Pradesh , Bihar and Bengal are more prone to 

cancer than anywhere else in the country .  

                                                         EFFECT  

Marine Life :-  

               Ganga turns green in Varanasi (India Today)  

The results of mercury analysis in various specimens collected along the basin indicated that some 

fish muscles tended to accumulate high levels of mercury . Of it , approximately 50-84% was 

organic mercury . A strong positive correlation between mercury levels in muscle with food habit 

and fish length was found . 

The Ganges river dolphin is one of the few species of fresh water dolphins in the world . Listed as 

an endangered species , their population is believed to be less than 2000 . Hydroelectric and 

irrigation dams along the Ganges that prevents the dolphins from traveling up and down river is 

the main reason for their reducing population . The Ganges softshell turtle (Nilssonia gangetica) 

is found in the Ganges , Indus , and Mahanadi river systems of Pakistan , northern India , 



                                                                                                                                                                                        

 

12 

Bangladesh , and southern Nepal. This turtle inhabits deep rivers , streams , large canals , lakes 

and ponds , with a bed of mud or sand . According to the International Union for Conservation of 

Nature , freshwater turtle species are vulnerable . Due to their long lifespan and high trophic level 

in the aquatic food web , turtles are vulnerable to heavy metals pollution , a major kind of pollution 

in the Ganges . 

Wildlife :-     

           The river where swimming lessons can be a health hazard (BBC) 

Some of the dams being constructed along the Ganges basin will submerge substantial areas of 

nearby forest . For example , the kotli-Bhel dam at Devprayag will submerge 1200 hectares of 

forest , wiping out the forest area . 
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Human beings :-  

           Pollution near Taj Mahal causing health problems of human beings (mainichi.jp) 

An analysis of the Ganges water in 2006 and 2007 showed significant associations between water-

borne/enteric disease and the use of the river for bathing , laundry , washing , eating , cleaning 

utensils , and brushing teeth . Water in the Ganges has been correlated to contracting dysentery , 

cholera , hepatitis , as well as severe diarrhoea which continues to be one of the leading causes of 

death of children in India . 

During the summer and monsoon , hospital wards teem with children who need treatment for 

waterborne diseases – but according to S.C. Singh , a paediatrician at Varanasi Shiv Prasad Gupta 

Hospital , their parents rarely mention that I have been swimming in the river . They don’t appear 

to have made the connection , he says . 

                                                     CLEANUP EFFORTS  

Ganga Mahasabha :-  

Ganga Mahasabha is an Indian organization dedicated to the Ganges , founded by Madan Mohan 

Malaviya in 1905 . After a long struggle , British India agreed on 5 November 1914 that the 

uninterrupted flow of the Ganges is the rudimentary right of Hindu believers . The day is known 

as a ‘Aviral Ganga Samjhauta Divas' (Uninterrupted Ganga Flow agreement day) in the history of 

India and the agreement came into existence on 19 December 1916 which is known as Agreement 
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of 1916 . The sanctity of the agreement is not preserved by the State and central governments of 

India after independence though it is legally valid . More and more river water is diverted for 

irrigation use converting the river into a polluted sewer . 

Ganges Action Plan :-  

The Ganges Action Plan (GAP) was launched by Rajiv Gandhi , the then Prime Minister of India, 

on June 1986 with covering 25 Class 1 towns (6 in Uttar Pradesh , 4 in Bihar and 15 in West 

Bengal) ; Rs 862.59 crore were spent . It’s main objective was to improve the water quality by the 

interception , diversion , and treatment of domestic sewage and to prevent toxic and industrial 

chemical wastes from identified polluting units from entering the river . The other objectives of 

GAP are as follows :- 

• Control of non-point from human defecation , cattle wallowing , and the disposal of human 

remains in the river . 

• Research and development to conserve the biotic diversity of the river to augment it’s 

productivity . 

• Development of sewage treatment technology such as Up-flow Anaerobic Sludge Blanket 

(UASB) and sewage treatment through afforestation . 

• Rehabilitation of soft-shelled turtles for pollution abatement . 

• Resource recovery options such as methane production for energy generation and use of 

aquaculture for revenue generation . 

• To act as a trendsetter for taking up similar action plans in the other grossly polluted 

stretches in other rivers . 

• The ultimate objective of the GAP is to have an approach of integrated river basin 

management considering the various dynamic interactions between abiotic and biotic eco-

system . 

Notwithstanding some delay in the completion of the first phase of the GAP , it has generated 

considerable interest and set the scene for evolving a national approach towards replicating 

this program for the other polluted rivers  of the country . The government of India proposed 

to extend this model with suitable modifications to the national level through a National River 

Action Plan (NRAP) . The NRAP mainly draws upon the lessons learned and experience 
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gained  from the GAP besides seeking the views of the State Governments and the other 

concerned Departments/Agencies . Under the NRCP scheme , the CPCB had conducted river 

basin studies and had identified 19 gross polluted stretches and 14 less polluted stretches along 

19 rivers , which include 11 stretches situated along 7 rivers of MP . It was much more effective 

as compared to the previously launched programs . 

Phase II covered 59 towns in five states , Rs 505.31 cr were spent . Rivers such as Yamuna , 

Gomti , Damodar , Mahananda had separate action plans . 

          Ganges canal dried for cleaning (image.app.goo.gl)  

National River Ganga Basin Authority (NRGBA) :-  

NRGBA was established by the Central Government of India , on 20 February 2009 under 

Section 3 of the Environment Protection Act , 1986 . It declared the Ganges as the “National 

River” of India . The chair includes the Prime Minister of India and Chief Ministers of states 

through which the Ganges flows . In 2011 , the World Bank approved $1 billion in funding for 

the National Ganges River Basin Authority . 

2010 Government Clean-Up Campaign :-  

In 2010 , it was announced that “the Indian government has embarked on a $4 billion campaign 

to ensure that by 2020 no untreated municipal sewage or industrial runoff enters the 1,560-

mile river . A World Bank spokesman described the plan in 2011 , saying Earlier efforts to 

clean the Ganges concentrated on a few highly polluting towns and centres and addressed ‘end-

of-the-pipe’ wastewater treatment there ; Mission Clean Ganga builds on lessons from the past, 
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and will look at the entire Gangetic Basin while planning and prioritising investment instead 

of the earlier town-centric approach . 

Lobby group Sankat Mochan Foundation (SMF) “is working with GO2 Water Inc. , a Berkeley, 

California , wastewater-technology company” to design a new Sewage treatment system for 

Varanasi . 

The Supreme Court of India has been working on the closure and relocation of many of the 

industrial plants like Tulsi along the Ganges . In 2010 the government declared the stretch of 

river between Gaumukh and Uttarkashi an Eco-sensitive zone .  

Ganga Manthan :-  

Ganga Manthan was a national conference held to discuss issues and possible solutions for 

cleaning the river . 

The conference aimed to take feedback from stakeholders and prepare a road map for 

rejuvenating the Ganges . The event was organised by the National Mission for Clean Ganga 

(NMCG) on 7 July 2014 at Vigyan Bhawan in New Delhi . 

                                            CLEAN GANGA FUND 

The Union Cabinet gave its approval for setting up of Clean Ganga Fund in September 2014 with 

the aim of using the collection for various activities under the Namami Gange Programme for 

cleaning the Ganges . 

Utilisation of funds :-  

• Cleaning up of the Ganges  

• Setting up of waste treatment plants  

• Conservation of biotic diversity of the river  

• Development of public amenities  

• Activities such as Ghat redevelopment and Research and Development and innovative 

projects . 
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National Mission for Clean Ganga :- 

               Pollution in Ganges (image.app.goo.gl)  

The National Mission for Clean Ganga (NMCG) is the implementation wing of National Ganga 

Council which was set up in October 2016 under the River Ganga (Rejuvenation , Protection and 

Management) Authorities order 2016 . The order dissolved National Ganga River Basin Authority. 

The aim is to clean the Ganges and its tributaries in a comprehensive manner . Gajendra Singh 

Shekhawat is the present Union Cabinet Minister in Ministry of Jal Shakti. 

Namami Gange programme  :- 

Under National Mission for Clean Ganga , Namami Ganga Programme was launched in 2014 . 

This is a Flagship program under Union Government . A budget of 20,000 crore was given with 

the twin objective of effective abatement of pollution , conservation and rejuvenation of National 

River Ganga . Unlike previous projects for cleaning Ganga , Namami Gange is most 

comprehensive river conservation program .  

                             PROTESTS FOR CLEANING THE GANGA  

Nigamanand:-  

In early 2011 , a Hindu monk named Swami Nigamananda Saraswati fasted to death , protesting 

against pollutive river bed quarrying of the Ganges happening in the district of Haridwar , 

Uttarakhand . Following his death in June 2011 , his ashram leader Swami Shivananda fasted for 
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11 days starting on 25 November 2011 , taking his movement forward . On 5 December 2011 , the 

Government of Uttarakhand released an order to ban river bed mining in the Bhogpur and 

Bishanpur Ghats . According to administration officials , quarrying in the Ganges would now be 

studied by a special committee which would assess it’s environmental impacts on the river and it’s 

nearby areas . 

G.D. Agrawal :- 

G.D. Agrawal was a environment activist and patron of Ganga Mahasabha , an organisation 

founded by Madan Mohan Malaviya in 1905 , demanding removal of dams on Ganges . Because 

of support from other social activists like Anna Hazare , the then Prime Minister of India , 

Manmohan Singh agreed to Agrawal’s demands . Accordingly , he called for a National River 

Ganga Basin Authority (NRGBA) meeting and urged the authorities to utilise the $26 billion 

(US$520M) sanctioned “for creating sewer networks , sewage treatment plants , sewage pumping 

stations , electric crematoria , community toilets and development of river fronts” . Agrawal died 

on 11 October 2018 , after being on an indefinite fast since 22 June 2018 , demanding the 

government act on its promises to clean and save the Ganges .  
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                                                  CONCLUSION  

Addressing Pollution in the Ganges basin involves changing the treatment of effluent water and 

preventing and changing the polluting practices . This is more than a scientific endeavor as it 

collides with the Indians religious beliefs and ways of Life .   

Child in slum stands in garbage filled stream (Meg & Rahul , 2005)  

As India is known for its beauty we need to take initiatives in reducing the amount of Pollution in 

River Ganga and restore back its beauty . As Pollution is not only harmful for nature but also it 

has dangerous effects on human beings and wildlife as well . So we all need to stand together in 

this and try to reduce the Pollution .  
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AIR POLLUTION

INTRODUCTION :

The mantle of gases, which surrounds our planet, is referred to as “atmosphere’. It is a

complex mixture of gases, water vapours and a variety of fine particulate material. It consists

of about 5.137 x 1015 metric ton of gases, which exert pressure of about 1 kg per Sq. cm. on

earth’ surface . Most of these gases are compressed in the lowermost layer of the atmosphere.

Pressure decreases as we move upward. Living being inhale a considerable quantity of air.

About 90% of  man’s total daily intake of materials – food, water and air – is contributed by

air. An average human being breathes about 22,000 times a day and inhales about 16 kg of

oxygen. The pollution of air, therefore, may have a profound influence on living organism.

Unfortunately, an alarming quantity of gases, particulate material, vapours and smoke is

discharged daily into the atmosphere. Dilution, dissemination, transformation and clearance

of the pollutants are strongly influenced by the structure and prevailing meteorological

conditions.

(I)  Major pollutants of the atmosphere

The gaseous cover over the surface of our planet essentially consists of 78.0%

nitrogen, 20.95% oxygen, 0.93% argon, 0.03% carbon dioxide, a number of other gases and

water vapours. In addition to these gases, air also contains a variety of particulate matter,

which includes dust, pollen grains, algae, bacteria, fungal spores etc. so also are various

odours, fumes and vapours, which occur in small traces. In this huge and divers admixture, a

number of substances harmful to a biological system also occur. But their concentration is

usually, so low that they hardly pose any problems. Human activity has, however, been

introducing a number of undesirable and harmful materials in large quantities which pollute

the atmosphere. Major pollutants of the atmosphere are :
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1. Particulate matter :  Most of particulate material in the environment is contributed

by dust particles form various sources, fibrous material of plant and animal origin, finer

particles of fly-ash derived form combustion of coal, oil and organic matter or from mining

and processing operations carried on to obtain metals and other elements. To these may be

added pollen grains, fungal spores, algae, bacteria, virus etc, which are capable of causing

various disease, allergy etc.

2. Oxides of Carbon : Combustion of organic matter and fossil fuels in presence of

oxygen result in the formation of carbon dioxide while carbon monoxide is formed due to

incomplete combustion of these materials under oxygen deficient conditions.

Carbon monoxide  is the most important atmospheric pollutant as it accounts for

about 52% of the total air pollution. The commonest source of carbon monoxide pollution in

cites is automobile exhausts. In USA alone, as far back as 1960, it was estimated that about

66 million tons of carbon monoxide was injected into the environment by automobile

exhausts. Annual global emission of this gas 841.08 million metric tons in 1990 which shot

up to 1.076 billion metric tons in the year 2000 AD. Large cosmopolitan cites of India may

have carbon monoxide concentration almost 250-300 times higher than the unpolluted rural

areas.
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Carbon dioxide is produced in large amounts when organisms respire but almost a

similar quantity is assimilated by green plants. Combustion of fossil fuels, organic matter,

incineration of limestone for the production of cement and lime, various metallurgical

operations and a number of industrial practices, however, produce a large amount of this gas.

In addition oxidation of carbon monoxide, methane etc. also contributes some carbon dioxide

to the atmosphere.

Carbon dioxide is an important resource for plants. It is raw material for

photosynthesis – a process that is essential for sustenance of life on this planet. A higher

concentration of this gas shall have little effect on plants, which could be benefited due to

stepped up photosynthetic rate as suggested by some workers. Animals and humans may

experience breathlessness and anoxia under higher concentration of Carbon dioxide.

However, a rise in carbon dioxide content on global scale shall further strengthen the gaseous

insulation around the globe resulting in global warming and a chain of catastrophic events

such as rise in mean sea level, changed climatic conditions, precipitation patterns etc.

3. Oxides of Sulphur : Oxides of sulphur, primary sulphur dioxide is the second most

important pollutant of the atmosphere, nest only to oxides of carbon in magnitude and

severity of effects on a biological system. Most of the atmospheric sulphur dioxide comes

form burning of organic matter, fossil fuels and from industrial units processing sulphur-

bearing ores. Global emission of Sulphur dioxide amounts to about 150 million metric tons

per year.

Sulphur dioxide is capable of causing a wide variety of harmful effect both on plants

and on animals. The oxidizing power of dissolved sulphur dioxide affects electron transport

system adversely. It competes with carbon dioxide, retards photosynthesis and thereby carbon

assimilation. Hydrogenion concentration is shifted towards acidic side when this gas
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dissolves in water, which affects the activity of various enzyme systems drastically and this

in turn disturbs the entire metabolism of the living beings.

4. Oxides of Nitrogen : The three oxides of nitrogen, nitrous oxide (N2O), nitric oxide

(N0) and nitrogen dioxide (NO2) are important pollutants of the atmosphere. Most of these

gaseous oxides are introduced in the atmosphere in considerable amount by burning fossile

fuels, organic matter as well as by microbial action on nitrogenous organic matter and on

chemical fertilizer applied in agricultural fields. It has been estimated that about 70 – 80%  of

the total input of nitrous oxide comes from natural sources and form the breakdown  of

nitrogenous fertilizers. A considerable amount of these gases are also generated by natural

event like solar flares and volcanic emissions. Nitrous oxide is reacted upon very slowly in

the atmosphere, slower than the rate of its input and hence it has been accumulating in the

atmosphere at a rate of 0.3% per year.

5. Ozone :  Ozone is generated in the lower atmosphere during the formation of

photochemical smog when nitrogen dioxide splits up to produce reactive oxygen atoms,

which combine with molecular oxygen to give rise to ozone. High up in the stratosphere

oxygen molecules split up under ultraviolet radiations to produce oxygen atoms which

recombine with molecular oxygen to form ozone. It is this gas, which forms the protective

ozone umbrella in the stratosphere and shields life form biocidal high-energy radiation.

However, this gas is a serious pollutant lower down in the troposphere.

Ozone is highly reactive gas, which causes oxidation of a number of macromolecules

within a biological system and produces free radicals, which have been implicated in a

number of ozone, induced pulmonary or extra-pulmonary damages. It has been suspected that

these free radicals can damage DNA molecules and cause carcinogenesis.
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6. Hydrocarbons : Biological decomposition of organic matter, natural gas, volatile

emissions, incomplete combustion of fossil fuels and biomass, automobile exhausts etc. are

some of the sources of hydrocarbons in the atmosphere. Harmful effects caused by these

substances vary from compound to compound.

Methane : Methane is a gaseous hydrocarbon and is a greenhouse gas. Like carbon

dioxide, it is capable of absorbing infrared and heat waves, radiated back to space form

earth’s surface, thereby causing a heating effect. Human activity has caused an increase in the

production of this gas, the main sources of which are decomposition of organic matter under

anaerobic conditions, burning of biomass and excessive use of fossil fuels.

Chlorofluorocarbons :

Another group of hydrocarbons, which is causing great concern these day is that of

Chlorofluorocarbons (CFCs). These are non-toxic, colourless, odourless and inert chemicals,

which persist in the atmosphere for long durations.

The use of CFCs in refrigerators and air conditions involves circulation in a close

circuit from where their release is only accidental. However, use of these chemicals in spray

cans or aerosol sprays, plastic foam blowing, instant foam shaving creams and as cleaning

solvents etc causes the release of substantial amount of CFCs in the atmosphere on global

scale.
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Aldehydes :

Exhausts from automobiles and incomplete combustion of fossil fuels, biomass, and

the glue used in plywood etc generate a good amount of aldehydes most of which are toxic

chemicals. Formaldehyde, acetaldehyde and acrolein, an unsaturated aldehyde, probably

contribute much to the odour, eye and lung irritation produced by the photochemical smog.

Formaldehyde usually accounts for about 50% while acrolein accounts for about 5% of the

total estimated aldehydes present in polluted air.

ACUTE VERSUS CHRONIC EFFECTS OF AIR POLLUTION

Air pollution usually causes slow and gradual effects, which are of chronic type. As

the main route of entry of pollutants is through respiratory track various chronic, non-specific

respiratory diseases such as bronchitis, chronic obstructive ventilatory diseases, pulmonary

emphysema, bronchial asthma etc. may be caused by air pollution.

Very large doses of most of the common pollutants of air are required to produce

acute toxicities. Such concentrations are very rare. Most of the instances of acute toxicity so

far recorded involve industrial emission of toxic gases and vapours, which are not usually

present in the environment, or if present, they occur in traces only. The faous Bhopal tragedy

of 1984, in which about 40 tons of Methyl isocyanate was accidentally released into the

atmosphere, left about 2800 people dead within 15 minutes and many more crippled for life.

The release of chlorine gas in a subway tunnel in Brooklyn is another such example. Both

these case were caused by toxic agents not commonly found in toxic concentration in the

atmosphere. It was only the accidental release of these gases from industries which resulted

in the disasters.
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FOG, SMOG AND REDUCING TYPE OF POLLUTION

The pollution, which is characterized by presence of large quantities of oxides of

sulphur, nitrogen, smoke and fumes, is known as reducing type of pollution. Burning of fossil

fuels , smelting of metallic ores and various industrial operations yield a large amount of

particulate materials as well as oxides of sulphur, carbon and nitorogen. The gaseous mixture

and particulate material, under normal conditions are carried up and dispersed in the

atmosphere causing little harm to the living beings.

Acid Rains

The phenomenon of acid rains is a consequence of accumulation of huge amounts of

oxides of sulphur, nitrogen and fine particulate materials or aerosols. However, unlike the

reducing type of pollution, which involves fog or smog, these gases and aerosols accumulate

high up in the atmosphere. Water vapours condense on aerosol surface and form a fine film

providing suitable loci as well as catalysts for the oxides of sulphur and nitrogen to dissolve

in water and react to form to corresponding acids. These acids form salts, such as sulphates

and nitrates, when thy come in contact with aerosols ob basic nature.
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Global warming or the green house effect

The gaseous mantle, the atmosphere, forms an insulating blanket around our globe

and allows a considerable portion of solar radiations to enter right up to the surface of earth,

which absorbs it and radiates back infrared and heat waves. Much of the solar radiations are

radiated back to space as infrared and heat waves. Much of the solar radiations are radiated

back to space as infrared and heat waves. The system consisting of our globe and its

atmosphere is in a state of dynamic equilibrium with the rate of absorption of solar radiations

and its emission back to space as infrared and heat waves, nearly balancing each together.

The gases and vapours which allow free passage to radiations of relatively shorter

wavelengths  (2900A – 7000A) while absorbing effectively infra-red and heat waves (700 A

onwards) play a very important role in maintaining surface temperatures within a range in

which life can exist. The phenomenon is similar to that of greenhouse in which the glass-

enclosed atmosphere get heated up due to its insulation form the rest of the environment.

Hence, global warming is also known as Green House effect and the gases responsible for it

are called green house gases.

Causes of Global warming

Very slow, almost imperceptible rise of about 4 – 5OC in the global temperature has

occurred in the past 20,000 years. However, a rise of about 0.3O – 0.8OC was recorded during

the last century alone, which is remarkably faster as compared to change that occurred in the

past. This acceleration in the pace of global warming coincides with a rise in the

concentration of green house gases in the atmosphere. The insulation of earth’s surface form

the outer space caused by green house gases tends to become more and more effective as the

concentration of these gases rises. More heat and infrared radiations are trapped by the

gaseous mantle around the globe, which accelerates the pace of global warming.
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Rise in mean global temperat

Gases Responsible for Global Warming :

There are a number of gases present in the atmosphere, which are capable of

absorbing effectively heat waves and infrared rays while being transparent to radiations of

lower wavelengths, Carbon dioxide, methane, oxides of nitrogen, sulphur dioxide, ozone,

chlorofluorocarbons and water vapours are some of the gaseous constituents of troposphere,

which come in this category.

a. Carbon Dioxide : It is one of the most important green house gas of which about 18

billion tons are being introduced into the atmosphere annually. A rise of about 26% has

already been recorded in a period of 200 years only.

T
em

pe
ra

tu
re

s 
as

O
C

en
tig

ra
de



10

b. Methane : Methane is another greenhouse gas, which is produced when organic matter

decays under anaerobic conditions. In 1950, its concentration was about 1.1 ppm while in

the year 1985 it was estimated to be 1.7 ppm. The concentration of this gas is rising at a

rate of about 1% per year.

c. Nitrous Oxide :  Nitro oxide is another troublesome gas. Other oxides of nitrogen are

reacted upon or clearance rapidly while nitrous oxide undergoes decomposition very

slowly and hence it tends to accumulate in the atmosphere. In 1950, its concentration was

bout 280 ppb while in 1985 it had reached 380 ppb.

d. Water Vapours :  About 70% of earth’s surface is covered with water wherefrom an

enormous quantity of water evaporates. Likewise , the process of transpiration introduces

a substantially large among of water vapors into the atmosphere.

e. Chlorofluorocarbons : Chlorofluorocarbons represent a group of men-made, colourless,

odourless, easily liquefiable chemicals, which has more potential for global warming than

any other greenhouse molecules. They are very stable compounds, which may persist in

the atmosphere for period as long as 80 – 100 years.

Consequences of Global Warming

Global record of earth’s surface temperature indicate that a warming about 0.5O (0.3O

– 0.7OC) has occurred during the last century alone. Result from recent climatic models

suggest that mean global temperature shall rise by 2O – 6OC during the next century if we

assume that the carbon dioxide concentration in the troposphere increases to 600 ppm.

There are considerable uncertainties, regarding the precise consequences of global

warming. However, some of the obvious consequences of the general heating up of earth’s

surface as suggested by mot of the climatic models shall be :
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1. Global climatic change : While tropics shall expand, world’s climatic belt shall shift

away from equator while polar areas shall shrink. The rise in global temperatures shall

not be inform all over the surface area of the world. Most of the workers agree that Polar

Regions of the world would undergo larger increase in temperature, about ten to twelve

times as much as the tropics. This shall bring unprecedented changes in wind and

precipitation patterns within a span of a single century.

2. Rise in mean sea level : Low lying areas of the world shall be submerged. Many small

island countries shall disappear. Evidences suggest that about 12,000 years back it was

nearly 100m lower than the present-day level. It is expected that global rise in

temperatures shall further enhance the rate of already rising sea level in two ways. Firstly,

large deposits of ice present on earth’s surface shall melt which will add more water to

the oceans. Secondly, rise in temperatures shall also cause thermal expansion of the upper

layers of water.

3. Raised intensity and destructive power of weather events like rains, thunderstorms

and cyclones : The intensity and destructive power of weather events like rains,

thunderstorms and cyclones etc. shall increase. Rain for example shall take on the shape

of heavy downpours and shall deposit large volumes of water in a brief spell of time

which could cause flash floods, a raised rate of nutrient-leaching and soil erosion and a

highly reduced rate of recharge of ground water table.

4. Drastic reduction in biodiversity : As the climatic belts shift away form equator

towards poles, vegetation shall have to shift in the same direction to stay in favourable

climatic conditions. Those species, which are unable to do so, shall die. There will be

losses of genetic resources on large scale. Hardy and resistant forms shall come up and

survive. An altogether changed biotic spectrum shall replace the earlier ones and almost

all important biomes shall be affected. As temperature changes will affect wind and
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precipitation patterns also water could play an important part in altering the biotic

communities.

5. Increased losses due to insects, pests and pathogens and changes in disease patterns :

Insects and pests and pathogens may increase as warmer conditions could be more

favourable to their growth and coupled with higher humidity pathogenic disease shall

multiply. The small size, an active metabolic rate, prolific reproduction, a life cycle which

can be completed within a few hours or days provide an enormous evolutionary

advantage to insects, pests and pathogens over man.

OCEAN ACIDIFICATION

An unfortunate consequence of rising concentration of CO2 in the atmosphere is the

danger of ocean acidification. In the past 200 years the oceans have absorbed nearly half of

the CO2 produced by fossil fuel burning and cement production. CO2 dissolves in water to

produce Carbonic acid, H2CO3 a weak acid which lower the pH of oceans water.

Observations on measurements of pH of the surface water of oceans and our understanding of

ocean chemistry indicate that the uptake of CO2 by oceans has led to are duction of the pH of

surface waters  by about 0.1 units. The pH of sea-surface waters around the year 1700 AD

was 8.18. This value may seem small because of the manner in which pH is measured,

however, it is equivalent to about 30% increase in the concentration of hydrogen ions (20).

Increasing atmospheric concentration of will CO2 lead to further acidification of the oceans.

By the years 2050 and 2100 the pH could decline to about 7.95 and 7.82 respectively.

THE PROBLEM OF STRATOSPHERIC OZONE DEPLETION

Sun emits radiations at all wavelengths. Of these, radiations important to our planet

are : ultraviolet radiations, light rays, and infrared rays or heat waves. Radiations of visible
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spectrum and infrared rays carry little energy, which does not harm living beings. The energy

content of ultraviolet radiations is however, larger than the limits of tolerance of a living cell

and hence is harmful or even lethal to a living system. Ultra-violet radiations are capable of

causing damages to DNA and RNA and other macromolecules and could result in

carcinogenic, teratogenic and mutagenic effects. Life therefore, had to await the development

of an effective shield of atmospheric gases, which could check the biocidal radiations high up

in the atmosphere before it could come out on land.

Ultraviolet Radiations and Ozone

Ultraviolet radiations are usually grouped, rather arbitrarily, into the following three

categories :

1. ULTRAVIOLET – A (UV-A) : With a wavelength range between 3150 – 4000 A

which do not cause much harm to a living system. Only a part of these radiations

reaches earth’s surface, which are tolerated by the living beings.

2. ULTRAVIOLET – B (UV-B) : With a wavelength from 2800 A to 3150 A which

are more damaging than UV- A. Absorption maxima of DNA and RNA fall within

this range.

3. ULTRAVIOLET – C (UV-C) : With a wavelength range from 2000A to 2800 a,

which carry larger amount of energy. These are the most damaging radiations for the

biosphere. However, they are almost completely absorbed by atmospheric gases.
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Electromagnetic spectrum of solar radiations

Much of harmful high-energy solar radiation are absorbed at various heights by the

gaseous mantle which surrounds our planet. Through oxygen, nitrogen, ozone, water vapour

and a number of other constituents of the atmosphere absorb short wavelength ultraviolet

radiations, none of these gases can absorb effectively wavelengths greater than 2800 A. This

leaves a gap, which is filled by ozone alone. It absorbs all radiations between 2800 to 3150 A.

Radiations above 3150 A are not completely absorbed by this gas, which however are

considerably diluted by the ozone layer.

The Ozone Layer

High up in stratosphere, about 15 – 40 kms above earth’s surface, short wavelength

ultraviolet radiations in the range of 1800 A to 2200 A are absorbed by molecular oxygen

which splits up into its constituent atoms. Oxygen atoms combine with oxygen molecules to

form ozone.

Therefore, ozone is a result of photochemical reactions in

which the starting molecule is oxygen. Along with this reaction

another photochemical reaction which causes breakdown of ozone

molecules due to absorption of 2000 – 2900 A radiations also occurs.
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The two reactions, i.e., the formation and destruction of ozone molecule normally balance

each other and ultimately result in effective absorption of short wavelength ultraviolet

radiation in the stratospheric region. Life underneath is thus protected from the biocidal soalr

radiations.

Causes of Stratospheric Ozone Depletion

The tree main reactants, namely nitric oxide, chlorine atoms and hydroxyl ions are

normally parents in the environment. Through much of these are derived from natural

sources, human activity is also equally responsible for contributing many of such constituents

in the atmosphere, which give rise to these reactants.

Human activities responsible for polluting the stratosphere may be summed up as

follows :

1. Combustion of Fossil Fuels and Organic Matter :  Huge quantities of various

oxides such as oxides of carbon, nitrogen and sulphur, hydrocarbons and fine

particulate material is introduced daily into the troposphere some of which goes high

enough to reach the stratosphere.

2. Excessive Use of Nitrogenous Fertilizers : Microbial action on nitrogenous

fertilizers produces nitrous oxide, which escapes into the atmosphere. As this gas

decomposed with difficulty, it tends to accumulate in the atmosphere.

3. Excessive Use of Chlorofluorocarbons : Chlorofluorocarbons are inert, highly

stable, colorless, odourless chemicals, which can be easily liquefied. These are mostly

halogenated hydrocarbons, which under the influence of high-energy radiations break

up to yield a chlorine atom.

4. Supersonic Transports, Rockets and Space Shuttles :  Supersonic jet-liners, which

fly in lower region of the stratosphere, discharge various oxides of nitrogen, carbon,
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sulphur, hydrocarbons and particulate material. Space flights, which are powered by

powerful rockets, also release large quantities of these pollutants right into the

stratosphere. Ammonium perchlorate used in may of these rockets as oxidant release

plenty of chlorides.

5. Nuclear Tests :  Surface nuclear explosions produce huge quantities of various gases

dust shoot and debris with enormous force which carries much of material straight

into the stratosphere. Much of this material damages the ozone layer.

Consequences of Stratospheric Ozone Depletion

Ozone layer shields us from biocidal ultraviolet radiations. Depletion of stratospheric

ozone concentration shall result in an increased penetration of Ultraviolet – B radiation. A

higher loss of stratospheric ozone could cause entry of not only UV-B radiations but also

Ultraviolet – C radiations. This could turn the geological clock back to the era when the

ozone umbrella was very thin. Terrestrial life shall be drastically affected so also will be

aquatic life, which occurs in shallower waters. In brief, consequences of ozone depletion may

be summed up as follows :

1. As absorption of ultraviolet radiations in the range of 2800-3150 A is largely due to

the absorption by DNA and RNA molecules, which therefore beak down. Increased

UV-b penetration shall cause a rapid rise in ailments and damages associated with

DNA and RNA disruption. Cancers of the parts exposed to solar radiations shall

become more frequent. Crude estimates suggest that there could be 100% rise in

incidence of skin cancers for a 25% reduction in stratospheric ozone content.

2. A direct correlation has been observed between cataract formation in eyes and

ultraviolet radiations. Our skin and eye-lens contains chromatophores, which absorb
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ultraviolet radiations and generate highly reactive oxygen, hydroxyl radicals and

hydrozen peroxide, which cell’s structural and functional components.

3. Higher animals process thick skin, hairs etc. as protective devices. However, plants

an lower animals, which are often at a lower level in the trophic structure, shall be the

worst sufferers, as they have nothing but a simple cell wall for their protection against

high-energy radiations. With the primary trophic levels drastically impaired, the

entire ecosystem could collapse. This is more likely in marine environment where the

tiny phytoplanktons are the sole producers.

4. With rise in high-energy ultraviolet radiations a number of complex photochemical

reactions are likely to occur which shall produce a variety of toxic highly irritating

chemicals – the photochemical smong – form seemingly harmless constituents. These

chemicals could be highly injurious to living systems. In plants, adverse effects on

the process of photosynthesis could drastically affect primary production, which in

turn could disturb the entire ecosystem.
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INTRODUCTION 

 The natural environment encompasses all living and non-living things 

occurring naturally, meaning in this case not artificial. The term is most often 

applied to the Earth or some parts of Earth. This environment encompasses the 

interaction of all living species, climate, weather and natural resources that 

affect human survival and economic activity. Environmental pollution is a 

global problem that is inextricably linked with rapid industrialization and 

urbanization. Pollution hampers the environment sustainability and ecosystem 

services. Environmental pollution is one the major problems that affects 

biodiversity, ecosystems, and human health worldwide by contaminating soil 

and water. This issue cannot be resolved through conventional tools and 

traditional strategies. The in-depth understanding of biotechnological 

interventions with the prospect to upgrade the phyto remediation potential needs 

to be elucidated. Plants deploy multiple physiological, biochemical, and 

molecular mechanisms to counter the deleterious effects of environmental 

pollutants. 
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ENVIRONMENTAL POLLUTION 

Environmental pollution is the unfavourable alteration of our surroundings, 

wholly or largely as a by product of man’s actions, through direct or indirect 

effects of the changes in the energy pattern, radiation levels, and chemical and 

physical constitution and abundance of organisms. Environmental pollution is a 

global problem and is common to both developed as well as developing 

countries, which attracts the attention of human beings for its severe long-term 

consequences. The decline in environmental quality as a consequence of 

pollution is evidenced by loss of vegetation, biological diversity, excessive 

amounts of harmful chemicals in the ambient atmosphere and in food grains, 

and growing risks of environmental accidents and threats to life support 

systems. Pollution is viewed from different angles by different people but is 

commonly agreed to be the outcome of urban-industrial and technological 

revolution and rapacious and speedy exploitation of natural resources, increased 

rate of exchange of matter and energy, and ever-increasing industrial wastes, 

urban effluents, and consumer goods. Environmental pollution is of 4 kinds:- 

Air pollution 

Water pollution 

Noise pollution 

Soil pollution 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/grain-food


CAUSES OF ENVIRONMENTAL POLLUTION 

The causes of environmental pollution are of two types:- 

Natural causes  

Man-made causes 

 

NATURAL CAUSES 

Natural forms of pollution are those that result from naturally-occurring 

phenomena. This means they are caused by periodic activities that are not man-

made or the result of human activity. What’s more, these sources of pollution 

are subject to natural cycles, being more common under certain conditions and 

less common under others. Being part of Earth’s natural climatic variations also 

means that they are sustainable over long periods of time. 

Dust and Wildfires: 

In large areas of open land that have little to no vegetation, and are particularly 

dry due to a lack of precipitation, wind can naturally create dust storms. This 

particulate matter, when added to the air, can have a natural warming effect and 

can also be a health hazard for living creatures. Particulate matter, when 

scattered into regions that have natural vegetation, can also be a natural 

impediment to photosynthesis. Wildfires are a natural occurrence in wooded 



areas when prolonged dry periods occur, generally as a result of season changes 

and a lack of precipitation. The smoke and carbon monoxide caused by these 

fires contribute to carbon levels in the atmosphere, which allows for greater 

warming by causing a Greenhouse Effect. 

The Chiwaukum Fire in Washington 

State in 2014.  

 

Animal and Vegetation: 

Animal digestion (particularly by cattle) is another cause of natural air 

pollution, leading to the release of methane, another greenhouse gas. In some 

regions of the world, vegetation – such as black gum, poplar, oak, and willow 

trees – emits significant amounts of volatile organic compounds (VOCs) on 

warmer days. These react with primary anthropogenic pollutants – specifically 

nitrogen oxides, sulfur dioxide and carbon compounds – to produce low-lying 

seasonal hazes that are rich in ozone. 

Volcanic Activity: 

Volcanic eruptions are a major source of natural air pollution. When an eruption 

occurs, it produces tremendous amounts of sulphuric, chlorine, and ash 



products, which are released into the atmosphere and can be picked up by winds 

to be dispersed over large areas. Additionally, compounds like sulphur dioxide 

and volcanic ash have been known to have a natural cooling effect, due to their 

ability to reflect solar radiation. 

MAN-MADE CAUSES 

But by far the greatest contributing to air pollution today are those that are a 

result of human impact – i.e. man-made causes. These are largely the result of 

human reliance on fossil fuels and heavy industry, but can also be due to the 

accumulation of waste, modern agriculture, and other man-made processes. 

 Emissions by vehicles are a 

major cause of anthropogenic air pollution.  

 

Fossil-Fuel Emissions:  

The combustion of fossil fuels like coal, petroleum and other factory 

combustibles is a major cause of air pollution. These are generally used in 

power plants, manufacturing facilities (factories) and waste incinerators, as well 



as furnaces and other types of fuel-burning heating devices. Providing air 

conditioning and other services also requires significant amounts of electricity, 

which in turn leads to more emissions. But by far the greatest contributing to air 

pollution today are those that are a result of human impact – i.e. man-made 

causes. These are largely the result of human reliance on fossil fuels and heavy 

industry, but can also be due to the accumulation of waste, modern agriculture, 

and other man-made processes.  

Agriculture and Animal Husbandry:  

Greenhouse gas emissions from agriculture (aka. the cultivation of crops and 

livestock) is created by a combination of factors, one is the production of 

methane by cattle. Another cause is deforestation, where the need for 

pastureland and growing fields requires the removal of trees that would 

otherwise sequester carbon and clean the air. 

According to the IPCC Fifth Assessment Report, agriculture accounts for 24% 

of annual emissions. However, this estimate does not include the CO2 that 

ecosystems remove from the atmosphere by sequestering carbon in biomass, 

dead organic matter and soils, which offset approximately 20% of emissions 

from this sector. 

Waste:  

Landfills are also known to generate methane, which is not only a major 

https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/report/ar5/wg3/


greenhouse gas, but also an asphyxiate and highly flammable and potentially 

hazardous if a landfills grow unchecked. Population growth and urbanization 

have a proportional relationship with the production of waste, which in turn 

leads to greater demand for dumping grounds that are far removed from urban 

environments. These locations thus became a significant source of methane 

production. For some time, environmental scientists have been aware that the 

Earth has several self-regulating mechanisms. When it comes to the Earth’s 

atmosphere, these mechanisms allow for the sequestration of carbon and other 

pollutants, ensuring that the balance of its ecosystem remains unaffected. 

Unfortunately, the growing impact humanity has had on the planet is 

threatening to permanently alter that balance. 

Basically, we are adding pollutants to the air (as well as the oceans and land 

masses) faster than the Earth’s natural mechanisms can remove them. Add the 

results of this are being felt in terms of acid rain, smog, global warming, and a 

number of health problems that can be directly attributed to exposure to these 

harmful pollutants. If we intend to go on living on planet Earth, then 

sustainability and less pollution need to be our goals! 

Industry and Power Generation: 

During the Industrial Revolution in the 1800s lots of factories, such as 

cotton factories, were built in Scotland near to the large towns and cities. Today 



the main industrial hubs tend to be in the countryside away from cities. Nitrogen 

dioxide and sulphur dioxide are the main pollutants associated with industrial 

processes. 

To generate electricity fuels such as coal, gas or oil are burned at power 

stations. When these fuels are burnt they release nitrogen oxides, sulphur 

dioxide and particulate matter as well as greenhouse gases which can cause 

climate change. 

 Smoke emission from chimneys 

 

 

 

 

 



TYPES OF ENVIRONMENTAL POLLUTION 

AIR POLLUTION- Air pollution refers to the release of harmful contaminants 

(chemicals, toxic gases, particulates, biological molecules, etc.) into the earth’s 

atmosphere. These contaminants are quite detrimental and in some cases, pose 

serious health issues. Some causes that contribute to air pollution are: 

 Burning fossil fuels 

 Mining operations 

 Exhaust gases from industries and factories 

The effects of  pollution vary based on the kind of pollutant. But generally, the 

impact of air pollution ranges from: 

 Increased risk of respiratory illness and cardiovascular problems 

 Increased risk of skin diseases 

 May increase the risk of cancer 

 Global warming 

 Acid rain 

 Ozone depletion 

 Hazards to wildlife 

Among the other types of pollution, air pollution is theorized to have a planet-

wide implication. Scientists have even speculated an apocalypse-like scenario 

https://byjus.com/chemistry/smog-causes-of-atmospheric-pollution/


where air pollution if left unchecked can bring about an extreme form of global 

warming called the runaway greenhouse effect. Though this is purely 

speculative, it is a phenomenon that has already occurred on Venus. 

  Air pollution 

 

WATER POLLUTION- Water pollution is said to occur when toxic pollutants 

and particulate matter are introduced into water bodies such as lakes, rivers and 

seas. These contaminants are generally introduced by human activities like 

improper sewage treatment and oil spills. However, even natural processes 

such as eutrophication can cause water pollution. 

Other significant causes of water pollution include: 

 Dumping solid wastes in water bodies 

 Disposing untreated industrial sewage into water bodies 

 Human and animal wastes 

 Agricultural runoff containing pesticides and fertilisers 

https://byjus.com/biology/global-warming/
https://byjus.com/biology/global-warming/
https://byjus.com/chemistry/eutrophication/


The effects of water pollution are very pronounced in our environment.  

Furthermore, toxic chemicals can bio accumulates in living beings, and these 

chemicals can travel their way up the food chain, ultimately reaching humans. 

Among the other types of pollution, water pollution has more disastrous 

consequences on humans. For instance, in 1932, a grave case of water 

pollution incapacitated the inhabitants of an entire city in Japan with 

neurological diseases and mental illness for many decades. However, the 

immediate cause was not apparent but was eventually attributed to acute 

mercury poisoning. Methyl mercury was dumped into the surrounding bay and 

had ultimately bio accumulated inside the fish. The local population then 

consumed these fish, and this resulted in the manifestation of ill-effects and 

neurological diseases. 

Other consequences of water pollution include: 

 Disruption of the ecosystem 

 Threats to marine life 

 Increased risk of water-borne diseases 

 Increases toxic chemicals (such as mercury) in water bodies 

 Eutrophication 

https://byjus.com/biology/our-environment/


 Polluted water 

 

NOISE POLLUTION- Noise pollution refers to the excessive amount of noise 

in the surrounding that disrupts the natural balance. Usually, it is man-made, 

though certain natural calamities like volcanoes can contribute to noise 

pollution. 

In general, any sound which is over 85 decibels is considered to be detrimental. 

Also, the duration an individual is exposed plays an impact on their health. For 

perspective, a normal conversation is around 60 decibels, and a jet taking off is 

around 15o decibels. Consequently, noise pollution is more obvious than the 

other types of pollution. 

Noise pollution has several contributors, which include: 

 Industry-oriented noises such as heavy machines, mills, factories, etc. 

 Transportation noises from vehicles, aeroplanes, etc. 

 Construction noises 

 Noise from social events (loudspeakers, firecrackers, etc.) 



 Household noises (such as mixers, TV, washing machines, etc.) 

Noise pollution has now become very common due to dense urbanisation and 

industrialisation. Noise pollution can bring about adverse effects such as : 

 Hearing loss 

 Tinnitus 

 Sleeping disorders 

 Hypertension (high BP) 

 Communication problems 

Noise pollution 

 

SOIL POLLUTION- Soil pollution, also called soil contamination, refers to 

the degradation of land due to the presence of chemicals or other man-made 

substances in the soil. The xenobiotic substances alter the natural composition 

of soil and affect it negatively. These can drastically impact life directly or 

indirectly. For instance, any toxic chemicals present in the soil will get absorbed 



by the plants. Since plants are producers in an environment, it gets passed up 

through the food chain. Compared to the other types of pollution, the effects of 

soil pollution are a little more obscured, but their implications are very 

noticeable. 

Some of the common causes of soil pollution are: 

 Improper industrial waste disposal 

 Oil Spills 

 Acid rain which is caused by air pollution 

 Mining activities 

 Intensive farming and agrochemicals (like fertilisers and pesticides) 

 Industrial accidents 

The effects of soil pollution are numerous. Specific wastes, such as radioactive 

waste become particularly hazardous when they are not well-contained. A well-

documented example is a nuclear accident in Chernobyl, which has left an area 

of 2,600 km2 uninhabitable for several thousand years. 

Other effects of soil pollution include: 

 Loss of soil nutrients, which renders the soil unfit for agriculture 

 Impacts the natural flora and fauna residing in the soil 

 Degrades vegetation due to the increase of salinity of the soil 

https://byjus.com/chemistry/soil-pollution/
https://byjus.com/biology/radioactive-wastes-and-pollution/
https://byjus.com/biology/radioactive-wastes-and-pollution/


 Toxic dust (such as silica dust) can cause respiratory problems or even 

lung cancer 

  Soil pollution 

 

 

 

 

 

 

 

 

 



 

WAYS TO REDUCE ENVIRONMENTAL POLLUTION:- 

1. Using public transports 

Using public transport is a sure short way of contributing to less air pollution 

as it provides with less gas and energy, even carpools contribute to it. In 

addition to less release of fuels and gas, using a public transport can also 

help in saving money. 

2. Turn off the lights when not in use 

The energy that the lights take also contribute to air pollution, thus less 

consumption of electricity can save energy. Use energy saving fluorescent 

lights to help the environment. 

 3. Recycle and Reuse 

The concept of recycle and reuse is not just conserve resources and use them 

judicially but also is helpful for air pollution as it helps in reducing pollution 

emissions. The recycled products also take less power to make other 

products. 



 REUSE, REDUCE, RECYCLE 

 

4. No to plastic bags 

The use of plastic products could be very harmful to the environment as they 

take a very long time to decompose, due to their material made up of oil. 

The use of paper bags instead is a better alternative as they decompose 

easily and are recyclable. 

5. Reduction of forest fires and smoking 

The collecting of garbage and getting it on fire in dry seasons or dry leaves 

catching fires is a huge factor for causing air pollution, 

moreover smoking also causes air pollution and causes the air quality to 

worsen along with obviously damaging one’s health. 

6. Use of fans instead of Air Conditioner 

The usage of AC’s takes a lot of energy and emits a lot of heat which is bad 

for the environment. AC’s also taking a lot of power and energy to work as 

compared to fans. 

https://www.aqi.in/blog/cigarettes-smoke-air-pollution/


7. Use filters for chimneys 

The gas that is emitted from fireplaces in homes and factories are extremely 

dangerous for air pollution and harms the air quality severely. The use of 

filters should be used at least if the consumption couldn’t be lessened, this 

will help to reduce the effect of harmful gases absorbing in the air.  

8. Avoid usage of crackers 

The use of crackers during festivals and weddings is sadly one of the biggest 

contributors to air pollution, leading to a layer of smog which is extremely 

harmful for health. So, practice of no crackers should be implemented.  

 

9. Avoid using of products with chemicals 

Products that use the chemicals in their usage or smell strongly, like paints 

or perfumes should be used less or outside the house. There can also be an 

alternative to use products with low chemical content and organic properties.  

10. Implement Afforestation 

Last but not the least, plant and grow as many trees as possible. The practice 

of planting trees provides a lot of benefits to the environment and helps with 

the release of oxygen. 

 



CONCLUSION 

Environmental pollution is not a new phenomenon, yet it remains 

the world’s greatest problem facing humanity, and the leading 

environmental causes of morbidity and mortality. Man’s activities 

through urbanization, industrialization, mining, and exploration are 

at the forefront of global environmental pollution. Both developed 

and developing nations share this burden together, though 

awareness and stricter laws in developed countries have 

contributed to a larger extent in protecting their environment. 

Despite the global attention towards pollution, the impact is still 

being felt due to its severe long-term consequences.  
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5 

                   INTRODUCTION  

 

 The Ganges or Ganga is a trans – boundary river of Asia which flows through India and 

Bangladesh. The 2,525 km river rises in the Western Himalayas in the Indian state of 

Uttarakhand, and flows south and east through the Gangetic Plain of North India into 

Bangladesh where it empties into the Bay of Bengal. It covers the Indian cities of Kedarnath, 

Varanasi, Haridwar, Prayagraj, Kolkata, Patna, Kanpur and Ghazipur. 

 

River Ganga is considered sacred by people of India for providing life sustenance to 

enviornment and ecology. Water is the most key resource required to sustain the life on this 

planet. The river Ganga is the most important river system in India and  is great source of water. 

Ganga basin is among the most heavily populated areas in the world with an average density 

of 5.20 persons /km².  

 

The basin of river Ganga, which rich heritage, cultural and very religious values, drains about 

one- fourth of the Indian subcontinent covering about 29 class- I cities, 23 class- II cities and 

approximately 50 towns because of which of different types of wastes such as industrial, 

sewage, etc. are released into this mighty river eco-system, causing water pollution gradually 

leading to fresh water crisis and also death of several aquatic plants and animals.  
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CAUSES LEADING TO THE POLLUTION OF THE GANGES  

 

1. INDUSTRIAL WASTES - Anthropogenic activities, have generated huge 

transformations in the Ganges river eco-system during the past few decades. 

Advancement of technology in the form of a rise in the number of industries and the 

subsequent discharge of untreated and semi-treated wastes into the rivers has raised 

serious concern about the safe use of river water for drinking and other purposes.These 

wastes discharged from several industries entering the water system lead to changes in 

the physiochemical and biological properties of the riverine ecology and may lead to 

bioaccumulation and biomagnification in the bodies of aquatic organisms and hence 

can enter the food web. The most important industrial pollution sources is from UP 

which accounts nearly 55%, followed by Haryana, Madhya Pradesh, Rajasthan, West 

Bengal and others. The major industries located along the rivers are tanneries (Kanpur), 

comparts and locomotives (Varanasi) and engineering (Allahabad). The tributaries of 

this river is also surrounded by several large and small scale industries such a as paper, 

sugar, pharmaceuticals, automobiles, textiles, etc. Major industries responsible for 

pollution are the chemical and pharmaceutical industries due to harmful chemical 

release into water and also the thermal & steel & coal mining industries. 

                                                              INDUSTRIAL  WASTES   

        

1. SEWAGE - Organic waste on sewage of the major cause for the pollution of River 

Ganga. Around 2900 million kilograms of sewage are pumped into Ganga river. Out of 

this 31 % of Sewage is treated (Pokharel) and rest 69% is dumped into the Ganga as 

raw sewage. The count of coliform bacteria at the confluence of the Salori sewage with 

the Ganges river  is 15,000 mpn/100 ml, as compared to the government limit of 500 

mpn/ 100 ml. It is an indication of human or animal wastes. This is gradually leading 

to depletion of oxygen level in the water leading to death of aquatic lives. 
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                                                                   ORGANIC  WASTES   

 

RITUALS - Ironically the sacred River of India is mostly polluted by the religious 

wastes. Some materials like food, wastes or leaves left in the to rivers Ganga. Even the 

immersion of the deities after keeping them for days at home is another ritual causing 

damage to rivers. Even believing that Ganga purifies souls leads to dumping of ashes 

or Asthias of dead humans into the water leading to pollution. Kumbha Mela also causes 

pollution of river due to throw of flowers and fruits into  
                                                        

 

                                                   RELIGIOUS  WASTES  

 

2. IMPROPER AGRICULTURAL PRACTISE – Agricultural water pollution includes 

the sediments, fertilizers and animal wastes. The unbalanced use of inorganic fertilizers 

and other fertilizers have immensely contributed to water pollution. The fertilizers rich 

in nitrates create toxic composition after reaching several other entities. Large 

quantities of fertilizers, when washed through the irrigation, rain or drainage to the river, 

and pollutes the river. The fertilizers rich in nitrate content are used to get more 

productivity from the land. This led to pollution in the entire food chain wherever the 
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by-product of the produce is consumed. When these fertilizers wash away due to rain 

or other factors and pollute the river. 

 

3. WITHDRAWAL OF WATER - There is plenty of water in the upper course of the Ganges, 

however, starved of water when the river enters the plain areas. Irrigation whisk away 

clean water, denying water to flow in the river downstream. Upper and Lower Ganga 

canals have left the downstream of Ganga almost dry. Moreover, the studies have 

revealed that it is not possible to maintain the minimum flow of water in the entire 

course of the river because it depends on the discharged pollutants which creates 

pollution at different points of the river. 

4. DAMS AND PUMPING STATIONS - Built in 1854 during the British colonisation of 

India, the Haridwar dam has led to decay of the Ganges by greatly diminishing 

the flow of the river. The Farakka Barrage was built originally to divert fresh 

water into the Hooghly River but has since caused an increase of salinity in the 

downstream of the Ganges, having a damaging effect on the ground water and 

soil along the river. The barrage has caused major tension between Bangladesh 

and India. Bangladesh is actively considering to construct Ganges Barrage 

Project for mitigating the salinity. problem. The government of India has 

planned about 300 dams on the Ganges and its tributaries. Three more barrages 

across the Ganges main river are existing at Bijnor, Narora and Kanpur. Most of 

the water available at the upstream of the Kanpur barrage is used during dry 

season for the drinking water needs of cities. Downstream of Kanpur barrage, 

adequate water is not available from the barrage to dilute the polluted water 

reaching the main river during the dry seasons of year. There are number of 

pumping stations located on the banks (right and left) of the Ganges 

downstream of Kanpur barrage serving the irrigation requirements of huge area. 

                                                        FARAKKA BARRAGE 
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IMPACT OF CORONA ON THE GANGES  
 

Images of corpses drifting down the Ganga river, which Hindus consider holy, have shocked 

the nation reeling under the world's worst surge in infections. Bodies of Covid-19 victims have 

been found dumped in some parts of the Ganges river. Although media have linked the recent 

increase in number of such bodies to the pandemic, the northern state of Uttar Pradesh, home 

to 240 million population, has until now not publicly revealed the cause of the deaths. 

 

                                   

 

 

 

 

                                                                     

 

                                                                       DEAD  BODIES  

 

EFFECTS OF THE GANGES POLLUTION 

 

The pollutants include oils, greases, plastics, fertilizers, pesticides, harmful chemicals, 

suspended solids, acids, toxins, cyanides, salts, etc. Many of these are not easily susceptible to 

degradation and thus cause serious pollution problems. Contamination of ground water and 

fish-kill episodes are the major effects of toxic releases from industries. It leads to number of 

conspicuous effects on the river enviornment. The impacts involve gross change in water 

quality viz reduction in dissolved oxygen and also dissolved light penetration capacity of river 

water, thus leading to death of several aquatic creatures and plants & also reducing the amount 

of fresh flowing water. 

 

STEPS TO BE TAKEN TO REDUCE THE POLLUTION OF THE GANGES 

 

1. Firstly the brain-scale management as we know Ganges is a complex trans boundary 

basin which flows across different states. Therefore basin-scale approach would help 

to manage the water resources in much better way. It requires close coordination 

among all the countries which are sharing Ganga, such as Nepal and Bangladesh, so 

that upstream and downstream users are taken into consideration. We can say that 
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existing treaties on 'sharing water resources could be retermed or renegotiated as 

'shared management of water resources'. 

 

2. Secondly the river Ganga is highly polluted, still 400 million people living along the 

banks of the river rely on the water for daily purpose. So, government should look 

after this issue and must limit the usage of water so that maximum amount of water 

does not get dirty or wasted daily. 

 

3. Thirdly, the environmental flows are essentially the water requirements of aquatic 

ecosystems and of basic human and social needs. The concept behind the 

environmental flow only refers to the quantity of water required to maintain river 

ecology under different environmental conditions. Different innovative methods for 

maintaining environmental flows and the water quality during environmentally critical 

periods, along with procedures for implementing these methods, need to be 

investigated. Cities, towns and industrial estates are most vulnerable to flooding in 

the Ganges river basin. Major investments are done to address climate variability. 

Existing flood forecasts are too much technical and not easily understand by the public. 

Innovative approaches such as underground taming of floods for irrigation and aquifer 

management could offer solutions to the flood problems. 

 

4. Lastly towards the common goal, the steps taken by the government to clean the river 

Ganga. Successful implementation of this task would be possible only if there would 

be partnerships with various stakeholders. The private sector and civil society groups 

has also shown there interest in cleaning of the river Ganga, especially at critical points 

(Varanasi). By taking small steps, we can still reduce the pollution load and restore the 

river to people. 

. 
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NAMAMI GANGES PROJECT 

 

Namami Gange’s primary objective was to put an end to the direct dumping of waste in the 
river by creating effluent treatment plants and sewage infrastructure in all major riverine 
cities. Riverfronts were to be built, the ghats cleaned, afforestation initiated and toilets built 
in more than 4,700 villages situated on the banks of the river. 

Figures from 2016, the latest available, showed that cities and towns along the Ganga 
generated about 2,950 MLD--about 300,000 tanker loads--of sewage every day, but existing 
treatment capacity could take care of 48% of this load. That leaves 1,520 MLD (52%) 
untreated. 

Bridging this gap was one of the top priorities of the Namami Ganges programme. 

 

GANGA ACTION PLAN  

 

The Ganga Action Plan was started in 1986 for control of water pollution in the river Ganga. 

The main function of this plan was to make Ganga River free from the pollution from the 

disposal of waste from the cities settled on the banks of the river. The plan was to make Ganga 

pollution free from Rishikesh to Kolkata. The central pollution control board had prepared a 

plan of 5 years in 1984 to make Ganga pollution-free. The central Ganga authority was formed 

in 1985 and a Ganga action plan was launched in 1986 to make the Ganga pollution free. 

 The first phase of the Ganga action plan was inaugurated by late Rajiv Gandhi at Rajendra 

prasad ghat of Banaras. The National Protection Agency was constituted for its implementation. 

During the first phase of Ganga Action Plan 256 schemes of 462 crores were undertaken in 

Uttar Pradesh, Bihar and West Bengal. Special stations have been created to check the quality 

of water. 

The experts from Bharat Heavy Electricals Limited and National Environment Engineering 

Research Institute were appointed to check the quality of the water. Despite so much effort, the 

Ganga action plan failed miserably and crores of money were spent on the Ganga action plans. 

The failure of such a big plan has led to economic disruption. The government launched the 

second phase of the Ganga Action Plan in 2001 wherein the central pollution board, central 

public works department and public works department are the bodies to carry out the plan. 
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PROTEST AGAINST THE MEASURES TAKEN TO REDUCE GANGES POLLUTION  

 

Religious heads had disagreed to the project of saving Ganga water as they are determined to 

throw the wastes of food, of flowers, leaves, etc. into the holy water. Also the Farakka Barrage 

has also resulted in occupational displacement of the fisher people in both upstream and 

downstream. For long time fisher people in Bihar have been protesting against the barrage as 

this has hindered the natural migration of valuable fishes from the sea, especially Hilsa.  

 

 

REASONS FOR FAILURE OF MANY PROJECTS TO PROTECT THE GANGES  

 

1. One of the failures of the Ganga Action plan was that it was a completely bureaucratic 

exercise, top-down, end of the pipe interventions. Lack of data on the water use and 

wastewater generation ensured that the plans failed miserably. 

 

2. The Namami Ganges programme can’t succeed unless it has a bottom-up approach.

“ Almost four years since Modi’s promise of cleaning the Ganga, cities along the river 

remain highly polluted and data shows that people might be drinking partially-treated 

sewage. 

 

3. Promises such as construction of waterways, promotion of Dolphin Tourism and 

bringing a Blue Revolution, among others, send the signal that the Narendra Modi 

government‘s focus has now shifted to earning revenue from the holy river and not 

restoring it back to its ancient form. 

 

4. The government is still trapped in the water quality scale developed by the Central 

Pollution Control Board (CPCB) and does not want to understand the concept of 

‘Gangatva’. It has become difficult for the government to simply accept that ‘Gangatva’ 

does not just mean ‘clean water’. The government and scientists do consider ‘Gangatva’ 

as an ‘element’ but would never make it an integral part of any legislation on river 

planning. And this is because preserving ‘Gangatva’ would mean ensuring virtuous 

treatment of the river — saying goodbye to the idea of generating revenue from it 
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               POLLUTION  STATISTICS  OF  GANGES  DURING  LOCKDOWN  

 

 

FUTURE OF THE GANGES  

 

Apart from the visible improve in the water quality, the awareness generated by the project is 

an indicator of its success. It has resulted in the expansion of the entire programme over the 

entire Ganga basin to cover the other polluted tributaries. The GAP has further evolved to cover 

all the polluted stretches of the major national rivers, and including a few lakes. Considering 

the huge costs involved, the Central & State government have agreed in the principle to each 

share the half of the costs of the projects under the "National River Action Plan" 'The State 

government are also required to organize funds for sustainable O&M in perpetuity. Initially, 

the plan fully sponsored by the Central. 
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                                         CONCLUSION 

 

The Ganga River is one of the most polluted rivers in the world, yet is used by more than 500 

million people for different purposes. People are using this contaminated water out of necessity 

and it is causing many experiences of health deteriorations of both humans and aquatic plants 

on animals.  

 

Researchers have pointed out that the level of pollution in the Ganges has been relatively 

constant over time due to lack of Sewage treatment plants. While the local government has 

implemented waste treatment facilities and water monitoring stations, these plans have been 

largely ineffective in improving the water quality to a level safe for inhabitant usage.  

 

It is an immediate need to make the Ganges free of pollution for the well being of the humans 

and aquatic fishes and plants. It is a peak moment to control water pollution effectively so that 

the world does not face water crisis in the near future. It has been pointed out that this can only 

be done by adequate fund raising in order to make required changes in the current system. More 

people must be made aware of the harmful results of water pollutions besides other policies. 

 

This is a multivariable problem with no easy solution, however strategic actions must be a 

priority of Indian government in order to improve the condition of Ganges. If this is done 

effectively, then in near feature Ganga may get rid of water pollution, improving the lives of 

inhabitants and the river eco-system. 
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কৃতজ্ঞতা স্বীকার 

 
"জল দূষণ ; সংকট ও নিয়ন্ত্রণ এবং জল অপচয়" শীষষক প্রকল্পটি সার্ষকভাবব রূপায়ণ 
করবে পরামশষ দাি ও সহব ানিোর জিয আমার মহানবদযালয় -এর  পনরববশ নবদযার 
শ্রবেয় / শ্রবেয়া অধ্যাপক / অধ্যানপকাবদর কাবে আনম নববশষ ভাবব কৃেজ্ঞ সসই সবে 
আমার সহপাঠী ও সহপাঠিিী এবং এলাকার নকেু অনধ্বাসী  ারা আমার এই প্রকল্প রূপায়বণ 
িািা ভাবব সাহা য কবরবেি। ত াঁ দের সকলবক সনবিবয় কৃেজ্ঞো জািাই।  

 

 

 

 

 

 

 

 



ভূমিকা  

 
প্র ণী ও উদ্ভিদের ক দে জল ই জীবন। ম নব দেদের প্র য় ৭০ শত াংশ জল দ্ব র  ততরী 
এই জলদকই তরল ব  গ্য সীয় ব  কঠিন বস্তু রূদে ে ওয়  য য়। এর প্রদ্ভতটি রূে ই 
ম নুদের অদ্ভতপ্রদয় জীয়। কৃদ্ভে দেদক শুরু কদর দ্ভশল্প, দ্ভবদ্যযৎ উৎে েন, অদ্ভি দ্ভি্ব েণ এবাং 
তেনদ্ভিন জীবদন জদলর ভূদ্ভমক  অতযন্ত গুরুত্বেূণণ। বতণ ম দন ম নুে অপ্রদয় জীয় দেদে এবাং 
অতযদ্ভিক েদ্ভরম দণ বযবে র করে য র ফদল ভদ্ভবেযত ক দল জল সাংকট ভয় বে আক র 
ি রণ করদত চদলদে। এমনদ্ভক স ম্প্রদ্ভতক ক দল েদ্ভেণ ভ রদত জল সাংকট ভয় বে আক র 
ি রণ কদরদ্ভেল। এে ড ও েৃদ্ভেবীর দম ট জদলর শতকর  ৩ ভ গ্ দ্ভমদ্ভি জলও আজ দূদ্ভেত। 
দ্ভনদে এই দ্ভবেদয় দ্ভবশদে আদল চন  কর  েল। 

 

 

 

 

 

 

 



 
জলের প্রলয়াজনীয়তা 

 
েৃদ্ভেবীর আদ্ভেমতম প্র দণর সৃদ্ভিস্থল েল জল।জল ে ড  শুিুম ে ম নুেই নয় দযদক দন  
প্র ণীর অদ্ভিত্ব কল্পন  কর ই কঠিন। প্র ণী তে  উদ্ভিে জগ্দতর মূল দভৌত উে ে নই েল 
জল। ত ে ড , ম নুদের বযবে যণয সকল দ্রদবযর দক নদ্ভেনও অদ্ভিত্ব জল ে ড  সম্ভব নয়। 
ত ই ম নুে এবাং দগ্ ট  েৃদ্ভেবীর সকল প্র নী ও উদ্ভিদের জীবদন জদলর অেদ্ভরসীম গুরুদত্বর 

ম ে য় দরদে জল বযবে দরর বযে দর সদচতনত  অবলম্বন কর  উদ্ভচত।  

 

 



 
জে অপচয় 

 
েৃদ্ভেবীর মূল গ্ঠনগ্ত উে ে ন জল েদলও ম নুদের বযবে রদয গ্য জদলর ম ে  অফুরন্ত নয়, 
ক রণ, েৃদ্ভেবীর দম ট জদলর শতকর  ৩ ভ গ্ জল েদল  দ্ভমদ্ভি জল। ইদ্ভতমদিযই দ্ভবদ্ভভন্ন 
মেদলর দ্ভবজ্ঞ নীর  ম নুদের বযবে রদয গ্য জদলর উৎস দ্ভনিঃদেদ্ভসত েওয় র বয ে দর স বি ন 
ব ণী দ্ভেদয়দেন। ম নুে দয ভ দব জল অেচয় কদর ত  েদল  – 

• র ি য় জদলর কল বযবে র কর র ের বন্ধ ন  কর । 

• শ ক শবদ্ভজ দি য় র সময় জদলর কল েুদল র ে । 
• ব্র শ কর র ের মুে দি য় র সময় জদলর কল েুদল র ে । 
• স্ন দনর সময় ম ে দ্ভতদ্ভরক্ত জল বযবে র কর  ও কল েুদল র ে । 
• জ ম  ক েড দি য় র সময় ম ে দ্ভতদ্ভরক্ত জল বযবে র কর  ও কল েুদল র ে । 
• র ন্ন র ব সন ম জ র সময় অদ্ভতদ্ভরক্ত জল বযবে র কর । 



এে ড ও দ্ভবদ্ভভন্ন ভ দব আমর  জল অেচয় কদর ে দ্ভক। 

 

 
জে দূষণ  

 
সঙ্গা:  যেন দ্ভবদ্ভভন্ন উৎস দেদক দ্ভনগ্ণত দ্ভবদ্ভভন্ন অব দ্ভিত বস্তু (দূেক) জদল দ্ভমদশ ত র 
দভৌত ও র স য়দ্ভনক তবদ্ভশদিযর েদ্ভরবতণ ন ঘদট , য  জলদক ম নুদের এবাং অনয নয প্র ণীর 
বযবে দরর অনুেদয গ্ী কদর দত দল ব  জলজ জীদবর বসব দসর অদয গ্য েদয় য য়,তেন 
দসই অবস্থ দকই জল দূেণ বল  েয়। 

জল দূেণ দ্ভবদ্ভভন্ন ভ দব ঘদট ে দক, দ্ভনদে ত  দ্ভনদয় আদল চন  কর  েল। 

 
১ | গৃহস্থামের আবজজ না দ্বারা জে দূষণ 

গৃ্েস্থ দ্ভলর ক দজ বযবহৃত জল, দ্ভবদ্ভভন্ন ে েয প্রস্তুতক রী দে দটল ও ক রে ন র দ্ভবদ্ভভন্ন 
দ্রবয,ম নুে ও গৃ্েে দ্ভলত েশু ে দ্ভের মল মুে, অপ্রদয় জনীয় ক েড, প্ল দ্ভিক,স ব ন, দ্ভবদ্ভভন্ন 
জ্ব ল দ্ভনর অবদ্ভশি াংশ, প্রভৃদ্ভত েে েণসমূে জল শয় ব  নেীদত জম  েয়। এই েে েণগুদল র 



দ্ভবঘটনক রী জীব ণু সাংেয  সীদ্ভমত েওয় য় এই দ্রবয গুদ্ভল েূণণরূদে দ্ভবঘটিত েদয় প্র কৃদ্ভতক 
চদে দ্ভমদশ দযদত ে দর ন । ফদল এইসব দূেণক রী েে দেণর উেদ্ভস্থদ্ভতদত জল দূদ্ভেত 
েদয় েদড। 

দি ওয়  ও েদ্ভরষ্ক র কর র জদনয বযবহৃত দ্ভিট রদজদের মূল উে ে ন েদল  ফসদফট দযৌগ্। 
এই ফসদফট দযৌগ্ নেণ ম র ম িযদম দ্ভবদ্ভভন্ন জলভ ন্ড দর সদ্ভিত েদল তশব ল জ তীয় 
উদ্ভিদের েশক ে দেযর েদ্ভরম ন বৃদ্ভি ে য় এবাং জদল তশব ল স ম্র জয ততদ্ভর েয়।তশব দলর 
এই বৃদ্ভির ে রদক ইউট্রিদ্ভফদকশন বদল। ফদল জল শয় এর নবযত  হ্র স ে য়। এই সব 
তশব ল গুদল  েদচ দ্ভগ্দয় দ্ভিকদ্ভনন ন মক একিরদনর দ্ভবে উৎে েন কদর । এমত বস্থ য় 
এই জল ে ন করদল গ্ব দ্ভে েশুর মৃতুয ঘটদত ে দর। 

২ | মিল্পঘটিত জে দূষণ 
 



দ্ভশল্প ক রে ন  গুদ্ভল দেদক দ্ভনগ্ণত  দ্ভবদ্ভভন্ন দতজদ্ভিয় েে েণ দেদক জল দূেণ ঘদট। 
এর ফদল আম্লবৃদ্ভি েয় । এইসব জ র ে ন দেদক দ্ভনগ্ণত প্রচন্ড গ্রম জল জদল 
ে ক  প্র ণীদের েদ্ভত কর 
৩ | খমনজ ততে জমনত দূষণ  

 

দ্ভবদ্ভভন্নত  জ ে জ দেদক দ্ভনগ্ণত দে ড  দতল, সমুদ্রগ্ভণ  দেদক দতল উদত লন, অন্তদেশীয় 
সমুদদ্রর মদিয প্রব দ্ভেত দতদলর ে ইে ল ইদন ফ টল এবাং দ্ভবদ্ভভন্ন ততলব েী জ ে জ িুদব 
য ওয় র জনয প্রচুর েদ্ভরম দণ েদ্ভনজ দতল সমুদদ্র েদড। এর ফদল জদলর উেদরর িদর 
একট  দতদলর আিরণ েদড, ফদল জদল সূযণ দল ক প্রদবশ করদত ে দর ন , 
স দল কসাংদেে বয েত েয় । জদলর সদে ব য়ুর অদ্ভিদজন দ্ভমশদত ন -ে র য় জলজ প্র ণীর 
ে সপ্রে স দ্ভেয় য় দ্ভবঘ্ন ঘদট। ফদল বহু উদ্ভিে ও প্র ণীর মৃতুয ঘদট। 

 

 

৪ | কৃমষকাজ জমনত দূষণ  

 

কৃদ্ভেক দযণ বযবহৃত কীটন শক,  আগ্ ে ন শক,েে কন শক, ইাঁদ্যরন শক  ইতয দ্ভে ে ড ও 
DDT, BHC,  PCB ইতয দ্ভে  প্রচুর েদ্ভরম দণ বযবে র কর  েয়। 

 



 

এে ড ও প্র কৃদ্ভতক ক রদন জল দূেণ েদয় ে দক। 

 
মনয়ন্ত্রণ  
নগ্র য়ন, দ্ভশল্প য়ন ও েমবিণম ন জনসাংেয র চ দে এবাং জদলর ল গ্ মেীন অেচদয় দূেণ 
মুক্ত জদলর ভ ণ্ড র দ্রুত হ্র স ে দে। জলদূেন দ্ভনয়ন্ত্রদনর জনয দ্ভনেদ্ভলদ্ভেত উে য় অবলম্বন 
কর  উদ্ভচত।  

 

১. আইন প্রনয়ন ও বলবৎ - জল দূেণ দ্ভনয়ন্ত্রন ও প্রদ্ভতদর দির জনয ১৯৭৪ ও ১৯৮৮ 
স দলর দসস আইন ১৯৭৭ ও ১৯৯১ স দল প্রদয় গ্ কদর দূেণক রীদের দ্ভবরুদি কদঠ র 
বযবস্থ  দনওয় র ম িযদম জলদূেন দ্ভনয়ন্ত্রন কর র দচি  কর  েয়।  

 

২. প্রযুদ্ভক্তর বযবে র - প্রযুদ্ভক্তগ্ত উে দয় জল েদ্ভরদশ িন ও উন্নত প্রযুদ্ভক্তর স ে দযয 
আবজণ ন  প্রদ্ভেয় করণ প্লয ে বদ্ভসদয় কলক রে ন , ে সে ত ল, দেৌরসাংস্থ  ও অনয নয 
প্রদ্ভতষ্ঠ দনর দূদ্ভেত জল ও আবজণ ন  দক জীব ণু মুক্ত ও েদ্ভরদশ িন কদর নেী ও সমুদদ্র 
দ্ভনষ্ক দ্ভশত করদত েদব।  

 



৩. কীটন শক ও র স য়দ্ভনক স দরর বযবে র হ্র স - কৃদ্ভে জদ্ভমদত র স য়দ্ভনক স র, 
কীটন শক ও আগ্ ে ন শক ওেুদির বযবে র কম দল কৃদ্ভে জদ্ভম দেদক িুদয় আস  জল 
দূেক েে দেণর েদ্ভরম ন কমদব এবাং জলদূেদণর ম ে  হ্র স ে দব। 

 

৪. উষ্ণ জল শীতলীকরন - ত ে ও ে রম নদ্ভবক দ্ভবদ্যযৎ দকন্দ্র এবাং দলৌে ইস্প ত ইতয দ্ভে 
দ্ভশল্পদকন্দ্র গুদ্ভলর প্রচণ্ড গ্রম জলদক ঠ ণ্ড  কদর নেী ব  সমুদদ্র দফলদল জদলর দভৌত িমণ 
বজ য় ে দক।  

 

৫. েদ্ভনজ দতল েদ্ভরবেদন সতণ কত  অবলম্বন - সমুদদ্রর অগ্ভীর অাংশ দেদক েদ্ভনজ দতল 
উদত লন ও জ ে দজ কদর েদ্ভরবেদনর সময় য দত দতল সমুদদ্র েদ্ভডদয় েডদত ন  ে দর, 
দসদ্ভেদক নজর র েদত েদব।  

 

৬. জদলর অেবযবে র দর ি - জল শয় ব  নেনেীদত ক েড ক াঁ চ , গ্ব দ্ভে েশুর স্ন ন 
ইতয দ্ভে বন্ধ করদল জল দূেণ হ্র স কর  সম্ভব।  

 

৭. জনসদচতনত  বৃদ্ভি - জল একটি মে ঘণ বস্তু। ত ই জদলর দূেদণ ম নুদের স্ব স্থয ও 
েদ্ভরদবদশর ওের কুপ্রভ ব অবসম্ভ বী। এভ দব চলদত ে কদল ভদ্ভবেযদত ে নীয় জদলর তীব্র 



সাংকট ঘটদব। এদ্ভবেদয় ম নুে দক সদচতন কদর তুলদত ে রদল জলদূেন বহুল াংদশ 
দ্ভনয়ন্ত্রন কর  সম্ভব েদব। 
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INTRODUCTION

Water pollution is a broad term that describes any kind of contamination of
bodies of water such as rivers, lakes or wetlands with substances that can pose
threats to human health or the natural enviournment. Such pollution is a major
source of death and dieseas worldwide especially in developing nations.

Mainly water pollution is cause of human activities which generally includes
discharge of waste from factories directly into the water body without any
treatment



PROJECT ON WATER POLLUTION

Water pollution (or aquatic pollution) is the contamination of  water bodies,
usually as a result of human activities. Water bodies include for example lakes,
rivers, oceans, aquifers and groundwater. Water pollution results when
contaminants are introduced into the natural environment. For example,
releasing inadequately treated wastewater  into natural water bodies can lead to
degradation of aquatic ecosystems. In turn, this can lead to public health
problems for people living downstream. They may use the same polluted river
water for drinking or bathing or irrigation. Water pollution is the leading worldwide
cause of death and disease, e.g. due to water-borne diseases.

Water pollution can be classified as surface water or groundwater pollution.
Marine pollution and nutrient pollution are subsets of water pollution. Sources of
water pollution are either point sources or non-point sources Point sources have
one identifiable cause of the pollution, such as a storm drain or a wastewater
treatment plant. Non-point sources are more diffuse, such as agricultural runoff.
Pollution is the result of the cumulative effect over time. All plants and organisms
living in or being exposed to polluted water bodies can be impacted. The effects
can damage individual species and impact the natural biological communities
they are part of.



The causes of water pollution include a wide range of chemicals and
pathogens as well as physical parameters. Contaminants may include
organic and inorganic substances. Elevated temperatures can also lead to
polluted water. A common cause of thermal pollution is the use of water as
a coolant by power plants and industrial manufacturers. Elevated water
temperatures decrease oxygen levels, which can kill fish and alter food
chain composition, reduce species biodiversity and foster invasion by new
thermophilic species.
Water pollution is measured by analysing water samples. Physical,
chemical and biological tests can be conducted. Control of water pollution
requires appropriate infrastructure and management plans. The
infrastructure may include wastewater treatment plants. Sewage treatment
plants and industrial wastewater treatment plants are usually required to
protect water bodies from untreated wastewater. Agricultural wastewater
treatment for farms and erosion control at construction sites can also help
prevent water pollution. Nature-based solutions are another approach to
prevent water pollution.Effective control of urban runoff includes reducing
speed and quantity of flow. In the United States, best management
practices for water pollution include approaches to reduce the quantity of
water and improve water quality.



DEFINITION

Water is typically referred to as polluted when it is impaired by anthropogenic
contaminants. Due to these contaminants it either does not support a human
use, such as drinking water or undergoes a marked shift in its ability to support
its biotic communities, such as fish. Natural phenomena such as volcanoes,
algae blooms, storms and earthquakes also cause major changes in water
quality and the ecological status of water.



Prevalence

Water pollution is a major global problem. It requires ongoing evaluation and
revision of water resource policy at all levels (international down to individual
aquifers and wells). It has been suggested that water pollution is the leading
worldwide cause of death and diseases. Water pollution accounted for the deaths
of 1.8 million people in 2015.
The organization Global Oceanic Environmental Survey (GOES) consider water
pollution as one of the main environmental problems that can present a danger
for the existence of life on earth in the next decades. One of the main concerns is
that water pollution, heart phytoplankton who produce 70% of oxygen and
remove a large part of carbon dioxide on earth. The organization proposes a
number of measures for fixing the situation, but they should be taken in the next
10 years for being effective.
Water pollution in India and China is wide spread. About 90 percent of the water
in the cities of China is polluted.
In addition to the acute problems of water pollution in developing countries,
developed countries also continue to struggle with pollution problems. For
example, in a report on water quality in the United States in 2009, 44 percent of
assessed stream miles, 64 percent of assessed lake acres, and 30 percent of
assessed bays and estuarine square miles were classified as polluted.



Types
Surface water pollution

Mean eutrophying emissions (water pollution) of different foods per 100g of
protein
Surface water pollution includes pollution of rivers, lakes and oceans. A subset of
surface water pollution is marine pollution
Water pollution from human activity, including oil spills and also presents a
problem for freshwater resources. The largest petroleum spill that has ever
occurred in fresh water was caused by a Royal Dutch Shell tank ship in
Magdalena, Argentina, on 15 January 1999, polluting the environment, drinkable
water, plants and animals. Chemical contamination of fresh water can also
seriously damage eco-systems.
In industrialized areas rain can be acidic because of dissolved oxides of sulphur
and nitrogen formed from burning of fossil fuels in cars, factories, trains and
aircraft and from the atmospheric emissions of industry. In some cases this acid
rain results in pollution of lakes and rivers.



Marine water pollution
One common path of entry by contaminants to the sea are rivers. An example is
directly discharging sewage and industrial waste into the ocean. Pollution such
as this occurs particularly in developing nations. In fact, the 10 largest emitters of
oceanic plastic pollution worldwide are, from the most to the least, China,
Indonesia, Philippines, Vietnam, Sri Lanka, Thailand, Egypt, Malaysia, Nigeria,
and Bangladesh, largely through the rivers Yangtze, Indus, Yellow, Hai, Nile,
Ganges, Pearl, Amur, Niger, and the Mekong, and accounting for "90 percent of
all the plastic that reaches the world's oceans.
Large gyres (vortexes) in the oceans trap floating plastic debris. Plastic debris
can absorb toxic chemicals from ocean pollution, potentially poisoning any
creature that eats it. Many of these long-lasting pieces end up in the stomachs of
marine birds and animals. This results in obstruction of digestive pathways,
which leads to reduced appetite or even starvation.
There are a variety of secondary effects stemming not from the original pollutant,
but a derivative condition. An example is silt-bearing surface runoff, which can
inhibit the penetration of sunlight through the water column, hampering
photosynthesis in aquatic plants.

Groundwater pollution
Interactions between groundwater and surface water are complex.
Consequently, groundwater pollution, also referred to as groundwater
contamination, is not as easily classified as surface water pollution. By its very
nature, groundwater aquifers are susceptible to contamination from sources that
may not directly affect surface water bodies. The distinction of point vs. non-point
source may be irrelevant in some situations.
Analysis of groundwater contamination may focus on soil characteristics and site
geology, hydrogeology, hydrology, and the nature of the contaminants. Causes of
groundwater pollution include: naturally-occurring , on-site sanitation systems,
sewage fertilizers and pesticide, commercial and industrial leaks.



Measurement

Water pollution may be analyzed through several broad categories of methods:
physical, chemical and biological. Most involve collection of samples, followed by
specialized analytical tests. Some methods may be conducted in situ, without
sampling, such as temperature. Government agencies and research
organizations have published standardized, validated analytical test methods to
facilitate the comparability of results from disparate testing events

Sampling
Sampling of water for physical or chemical testing can be done by several
methods, depending on the accuracy needed and the characteristics of the
contaminant. Many contamination events are sharply restricted in time, most
commonly in association with rain events. For this reason "grab" samples are
often inadequate for fully quantifying contaminant levels. Scientists gathering this
type of data often employ auto-sampler devices that pump increments of water at
either time or discharge intervals.
Sampling for biological testing involves collection of plants and animals from the
surface water body. Depending on the type of assessment, the organisms may
be identified for biosurveys (population counts) and returned to the water body, or
they may be dissected for bioassays to determine toxicity
Further information: Water quality § Sampling and measurement

Physical testing

Common physical tests of water include temperature, solids concentrations (e.g.,
total suspended solids (TSS)) and turbidity.

Chemical testing

See also: water chemistry analysis and environmental chemistry
Water samples may be examined using the principles of analytical chemistry.
Many published test methods are available for both organic and inorganic
compounds. Frequently used methods include pH biochemical oxygen demand
(BOD), chemical oxygen demand (COD), nutrients (nitrate and phosphorus
compounds), metals (including copper, zinc, cadmium, lead and mercury, oil and
grease, total petroleum hydrocarbons (TPH), and pesticides



Biological testing

Main article: Bio indicator
Biological testing involves the use of plant, animal or microbial indicators to
monitor the health of an aquatic ecosystem. They are any biological species or
group of species whose function, population, or status can reveal what degree of
ecosystem or environmental integrity is present. One example of a group of
bio-indicators are the copepods and other small water crustaceans  that are
present in many water bodies. Such organisms can be monitored for changes
(biochemical, physiological, or behavioral) that may indicate a problem within
their ecosystem.
For microbial testing of drinking water, see Bacteriological water analysis.

CONTROL AND REDUCTION

Municipal water waste treatment
In urban areas of developed countries, municipal wastewater or sewage is
typically treated by centralized sewage treatment plants. Well-designed and
operated systems (i.e., with secondary treatment steps or more advanced
treatment) can remove 90 percent or more of the pollutant load in sewage. Some
plants have additional systems to remove nutrients and pathogens, but these
more advanced treatment steps get progressively more expensive.
Nature-based solutions are also being used instead of (or in combination with)
centralized treatment plants.
Cities with sanitary sewer overflows or combined sewer overflows employ one or
more engineering approaches to reduce discharges of untreated sewage,
including:
• utilizing a green infrastructure approach to improve storm water
management capacity throughout the system, and reduce the hydraulic
overloading of the treatment plan
• repair and replacement of leaking and malfunctioning equipment
• increasing overall hydraulic capacity of the sewage collection system (often
a very expensive option).



On-site sanitation and safely managed sanitation
Further information: Sanitation
Households or businesses not served by a municipal treatment plant may have an individual
septic tank, which pre-treats the wastewater on site and infiltrates it into the soil. Improperly
designed or installed septic systems can cause groundwater pollution
Globally, about 4.5 billion people do not have safely managed sanitation as of 2017, according
to an estimate by the Joint Monitoring Programme for Water Supply and Sanitation Lack of
access to sanitation often leads to water pollution, e.g. via the practice of open defecation:
during rain events or floods, the human feces are moved from the ground where they were
deposited into surface waters. Simple pit latrines may also get flooded during rain events. The
use of safely managed sanitation services would prevent this type of water pollution.

Industrial wastewater treatment
Main article: Industrial wastewater treatment

Dissolved air flotation system for treating industrial wastewater.

Some industrial facilities generate wastewater that is similar to domestic sewage
and can be treated by sewage treatment plants. Industries that generate
wastewater with high concentrations of organic matter (e.g. oil and grease), toxic
pollutants (e.g. heavy metals, volatile organic compounds) or nutrients such as
ammonia, need specialized treatment systems.Ch. 16 some industries install a
pre-treatment system to remove some pollutants (e.g., toxic compounds), and then
discharge the partially treated wastewater to the municipal sewer system.Industries
generating large volumes of wastewater typically operate their own treatment



systems. Some industries have been successful at redesigning their manufacturing
processes to reduce or eliminate pollutants, through a process called pollution prevention.

To remove heat from wastewater generated by power plants or manufacturing plants the
following technologies are used:

● cooling ponds man-made bodies of water designed for cooling by evaporation,
convection, and radiation

● cooling towers, which transfer waste heat to the atmosphere through evaporation or
heat transfer

● cogeneration, a process where waste heat is recycled for domestic or industrial
heating purposes.

Riparian buffer lining a creek in Iowa.

Agricultural wastewater treatment

Main article: Agricultural wastewater treatment

Regarding non-point sources, sediment (loose soil) washed off fields is the largest source of
agricultural pollution in the United States.Farmers may utilize erosion controls to reduce
runoff flows and retain soil on their fields. Common techniques include contour plowing,
crop mulching, crop rotation, planting perennial crops and installing riparian buffers
.Nutrients (nitrogenand phosphorus) are typically applied to farmland as commercial
fertilizer, animal manure, or spraying of municipal or industrial wastewater (effluent) or
sludge. Nutrients may also enter runoff from crop residue, irrigation water, wildlife, and
atmospheric deposition Farmers can develop and implement nutrient management plans to
reduce excess application of nutrients and reduce the potential for nutrient pollution. To
minimize pesticide impacts, farmers may use Integrated Pest Management (IPM) techniques
(which

can include biological pest control) to maintain control over pests, reduce reliance on
chemical pesticides, and protect water quality.



CONCLUSION

Conclusion

This free course, Understanding water quality, provided an introduction to studying
Environment & Development. It described the main characteristics of natural water
and how these may be altered by pollutants of various types. The course also
outlined the key stages of treatment for water supply and for treating waste water
in sewage treatment works.

In this course you have learned that:

1. Pollution is a deterioration of water quality caused by human agencies that
makes the water less suitable for use than it was originally. Water does not
have to be completely pure to be considered unpolluted.

2. Natural waters are not completely pure. Rainwater contains dissolved salts in
relative proportions similar to those in seawater, but over a thousand times
less concentrated. Rainwater contains a greater relative proportion of
dissolved gases, particularly carbon dioxide, than seawater, and this makes it
slightly acidic. River water has a composition different from both rainwater
and seawater; it has a greater concentration of dissolved solids (TDS) than
rainwater, and may contain suspended solids. Groundwater usually has
slightly greater TDS values than surface water, and varies in composition,
depending on the rocks through which it has passed. The TDS value of
groundwater depends on the length of time the water has been in contact
with rock, so slow-moving, deeper groundwater has a higher TDS value.

3. Pollution can come from many different sources, including domestic sewage,
farms, industry, mining, quarrying and cooling. There are many types of
pollutants, including natural organic materials, living organisms, plant
nutrients, organic and inorganic chemicals, sediments and heat.

4. Water often has to be treated before it is of suitable quality for use. The
quality needed depends on the use to which the water is to be put; quality
standards for public water supplies are set by the WHO, the EU and some
individual countries; but the quality required for industrial water and
irrigation water can vary.

5. Sewage treatment aims to reduce the amount of organic and suspended solid
material present, remove toxic materials and eliminate pathogenic bacteria,
mainly by settlement or biological processes. The effluent is discharged into
rivers, lakes or the sea, and the remaining sludge may be dumped at sea
(but not in the EU), disposed of on farmland, dumped in landfills or
incinerated
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INTRODUCTION: 

Environmental pollution is defined as “the contamination of the physical and biological 

components of the earth’s atmosphere to such an extent that normal environmental processes 

are adversely affected”. Environmental pollution is not a new phenomenon, yet it remains the 

world’s greatest problem facing humanity, and the leading environmental causes of morbidity 

and mortality.       

  

Man’s activities through urbanization, industrialization, mining, and exploration are at the 

forefront of global environmental pollution. Both developed and developing nations share 

this burden together, though awareness and stricter laws in developed countries have 

contributed to a larger extent in protecting the environment. Despite the global attention 

towards pollution, the impact is still being felt due to its severe long-term consequences. This 

paper examines the major pollutants, types of pollution—air, water, soil, noise, radioactive 

etc, their causes and effects and prefers solutions in combating pollution for sustainable 

environment and health.  

1



 

 
 

ENVIRONMENT POLLUTANTS: 

Any substance which causes harmful effects or uneasiness in the organisms may be termed as 

a pollutant. The materials that cause pollution are of two types: 

1. Persistent pollutants: pollutants which remain consistent in the environment for a long 

period of time without changing its original form are termed as persistent pollutants. 

For example: pesticides, nuclear wastes and plastics etc.  

2. Non-persistent pollutants: pollutants which break down in the simple form are termed 

as non-persistent pollutants.                                             

From another perspective, pollutants can be classified as follows: 

1. Primary Pollutants: Primary pollutants are those which remain in the form in which 

they were added to the environment for ex. DDT, Plastic etc. 

2. Secondary pollutants: Secondary pollutants are formed due to interaction of primary 

pollutants amongst themselves by the interaction of NOx and Hydrocarbons.  

On the basis of nature: 

1. Quantitative Pollutants: These substances are already present in the atmosphere but 

they become pollutant when their concentration level reaches to a particular level 

which is above a threshold limit.  

2. Qualitative Pollutants: These are man-made pollutants e.g. Fungicides, Herbicides etc. 

On the basis of origin: 

1. Man-made Pollutants.  

2. Natural Pollutants. 
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On the basis of natural of disposal: 

1. Biodegradable Pollutants. 

2. Non-biodegradable pollutants.  

TYPES OF ENVIRONMENTAL POLLUTION: 

AIR POLLUTION: 

Air pollution is the release of gases and small fragments of human-made particles and 

chemicals into the air, the concentration of which is harmful to all living and breathing 

creatures on this planet. 

Upon studying global warming, researchers have determined that air pollution is a significant 

contributor to this problem. The opaqueness of air-polluting particles in the atmosphere traps 

the sun rays in and prevents the Earth from cooling off naturally. At the same time, other air 

pollutants are destroying the outer atmospheric layer, primarily the ozone layer (which 

prevents too much sunlight from entering). Major changes in weather patterns have been 

recorded around the world, from unexpected monsoons to expanding deserts, caused by 

primary and secondary air pollutants contributing to climate change. 

TYPES OF AIR POLLUTANTS: 

Primary pollutants- They are referred to as small solids and particulates that are suspended in 

the air and come at less than 10 micrometres in size. They can be observed in the form of 

soot, dust, smoke, fumes and mists, but some are invisible to the human eye. Primary air 

pollutants are released from the reaction of burning fossil fuels, like when a motorized 

vehicle running on gasoline emits carbon monoxide. Natural gas burned in houses for 

heating, major types of fires as well as power plants that release carbon dioxide, carbon 

monoxide, and sulphur dioxide, nitrogen oxides are also primary air pollutants. Diesel-run 
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cars and some industrial processes release lead fumes, and at 0.5 micrometres in size, they are 

extremely harmful primary air pollutants.  

Secondary pollutants- refer to as a primary pollutant reacts with another, often natural 

substance and creates a different pollutant. Ozone is considered a secondary air pollutant as it 

is formed when a primary air pollutant, nitrogen dioxide, reacts with the hydrocarbon 

particles naturally present in sunlight. It is the main component of smog, also a secondary 

pollutant.  

Other pollutants are cadmium, lead, mercury, silica, coal dust etc. 

CAUSES: 

The Burning of Fossil Fuels: 

Most of the air pollution takes place due to the burning of fossil fuels such as coal, oil, 

gasoline to produce energy for electricity or transportation, this is evident from the 

emission of high levels of carbon monoxide in the environment. Inhaling air induced 

with pollutants due to the burning of natural gas and fossil fuel reduce earth’s ability to 

pump enough oxygen causing one to suffer respiratory illness. 

Industrial Emission: 

Industrial activities emit several pollutants in the air that affects the air quality and leads 

to hazards. Particulate matter like Nitrogen dioxide, Sulphur dioxide, and carbon 

monoxide are key pollutants that are emitted from industries that use coal and wood as 

their primary energy source for production of their goods. Industrial pollution effects 

associated with your health can range from irritation in your eyes and throat to breathing 

issues, at times can even lead to chronic illness. 
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Indoor Air Pollution: 

Use of toxic products also called as Volatile Organic Compounds (VOCs), inadequate 

ventilation, humidity level and uneven temperature inside a closed room can lead to indoor 

air pollution. House air pollution can take place due to ignorant factors, for instance, 

smoking tobacco in a room or leaving mold infected wall untreated. Use of wood stove or 

space heaters is capable to increase the humidity level which can lead to health issues. 

Microbial Decaying Process: 

Manufacturing, chemical, and textiles industries release a large number of carbon 

monoxides, hydrocarbons, chemicals and organic compounds which contaminate our 

environment. Bacteria and fungi play a fundamental role in the biogeochemical cycles in 

nature and are the key indicators of abnormal environmental conditions. Decaying of these 

microorganisms present in the surroundings releases methane gas which is highly toxic 

and might lead to death. 

 Transportation:  

 Vehicle pollution is a major contributor to air pollution, especially in urban cities. When 

the car burns gasoline, it emits pollutants like carbon monoxide, hydrocarbons, nitrogen 

oxide, and particulate matter. When the vehicle pollution is high in the atmosphere, it 

increases the chances of ozone layer depletion contributing to smog and causing various 

health issues. 

EFFECTS: 

GLOBAL WARMING: 

Probably global warming is one of the most worrying effects for scientists and 

environmentalists. Global warming is a direct consequence of the greenhouse effect, which is 

produced by the high emission of CO2 and methane into the atmosphere. Most of these 
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emissions are produced by the industry, so this can be remedied by social responsibility and 

action by companies and factories. 

ACID RAIN: 

The gases emitted by industries, power plants, boilers, heating and transport are very toxic. 

Those gases include sulphur dioxide (SO2) and nitrogen oxides (NOx) issued into the 

atmosphere that come from fossil fuels burning. When those substances accumulate in the 

atmosphere and react with water, they form dilute solutions of nitric and sulphuric acid, and 

when those concentrations become rain, both the environment and surfaces suffer. 

SMOG EFFECT: 

The smog effect or beret effect happens when there is a kind of dark fog concentrated over the 

cities and fields. That fog is a load of pollutants and can be of 2 types: sulphurous smog and 

photochemical smog, both dangerous and harmful to health. Both types of smog are a 

consequence of industrial and urban action. However, sulphurous smog has its origin mainly 

in the use of coal in many industrial processes. That has been reduced in the most advanced 

countries – nevertheless, there are still many developing countries that do not have treatment 

protocols for pollutants. 

HEALTH PROBLEMS IN HUMANS: 

It is probably one of the most obvious and worrying effects for human beings. Pollutants can 

cause respiratory illnesses and allergies ranging from coughs to asthma, cancer or 

emphysema. Inhalation of toxic agents directly affects the lungs and other organs that 

makeup the respiratory system. Also, poor oxygenation can lead to cardiovascular problems. 

ECONOMIC EFFECTS: 

Air pollution costs the world economy $5 trillion per year as a result of productivity losses 

and degraded quality of life, according to a joint study by the world bank and the Institution 
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for Health Metrics and Evaluation (IHME) at the University of Washington. These 

productivity losses are caused by deaths due to diseases caused by air pollution. The report 

states that additional economic losses caused by air pollution, including health costs and the 

adverse effect on agricultural and other productivity were not calculated in the report, and 

thus the actual costs to the world economy are far higher than $5 trillion. 

WAYS TO REDUCE AIR POLLUTION:                                                                       

Because a large share of air pollution is caused by combustion of fossil fuels such as coal and 

oil, the reduction of these fuels can reduce air pollution drastically. Most effective is the 

switch to clean power sources such as wind power, hydra power, solar power which don't 

cause air pollution. 

 Titanium dioxide has been researched for its ability to reduce air pollution and if used 

properly can be very effective. For ex:  In 2014, Prof Tony Ryan and Prof. Simon 

Armitage of University of Sheffield prepared a 10 meter by 20 meter-sized posters coated 

with nanoparticles of titanium dioxide. Placed on a building, this giant poster can absorb the 

toxic emission from around 20 cars each day.  

A very effective means to reduce air pollution is the transition to renewable energy. 

According to a study published in Energy and Environmental science in 2015 the switch 

to 100% renewable energy in the United States would eliminate about 62,000 premature 

mortalities per year and about 42,000 in 2050, if no biomass were used. This would save 

about $600 billion in health costs a year due to reduced air pollution in 2050, or about 3.6% 

of the 2014 U.S. gross domestic product. 

WATER POLLUTION: 

Water pollution is the contamination of the water bodies as a result of human activities or 

natural phenomena. It occurs when harmful substances often chemicals or microorganisms 
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contaminate a stream, river, lake, ocean, aquifer, or other body of water, degrading water 

quality and rendering it toxic to humans or the environment.  

TYPES OF WATER POLLUTIONS:  

 Surface Water Pollution: It refers to the pollution of water resources found above the ground 

like rivers, lakes and streams. These sources are polluted by the rainwater runoff that 

transports pollutants to the water. Surface pollution is also caused because of mixing of 

sewage and toxic chemicals from pesticides, fertilizers and petroleum products. 

 Chemical Water Pollution: Chemical water pollution is caused because of the various 

chemicals that mix with water from different sources. These include: 

1.Toxic chemicals from industries pollute nearby lakes and rivers and harm aquatic life. 

2.Pesticides used in agriculture activities mix with rainwater runoff and enter water sources. 

3.Oil spills also harm birds and fishes that come in contact with the contaminate water. 

Groundwater Pollution: Groundwater pollution refers to the contamination of water below the 

earth’s surface this water is normally used for drinking purposes and therefore polluting it 

might lead to health hazards. General pollutants of water are pesticides, chemicals etc. 

Microbial Pollution: Various kinds of microorganisms known as pathogens such as bacteria, 

protozoa and viruses contaminate the water and lead to microbial pollution. This kind of 

pollution is common in swamps and in uncleaned water bodies.  Some examples of 

microorganisms which contaminate water 

are Salmonella, Giardia lamblia, Norovirus and Cryptosporidium parvum. 

 Ocean Pollution: Substances like plastic, oil, garbage, toxic chemicals when freely 

suspended in oceans and marines lead to ocean pollution. As stated, more than 80% of ocean 

pollution is caused because of pollutants from land. Major reasons: 
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1.Oil spills from marine accidents, routine shipping may pollute the ocean water.       

2.Runoff from irrigated land led to increase in nutrients which cause Eutrophication. 

3.Dumping of chemicals in oceans is also one major source of ocean pollution. 

Thermal Pollution: It is the fluctuation of temperature of water bodies because of human 

activities which can cause changes to the natural properties of water resources. Major 

reasons: (a)Power plants and manufacturing industries use water as coolant which causes 

thermal pollution. (b) deposing of boiling water into water bodies can lead to drop in oxygen 

levels which is harmful to aquatic life. Etc.  

TYPES OF WATER POLLUTANTS: 

1. Inorganic Pollutants – They include fine particles of different metals, chlorides, sulphates, 

oxides of iron, cadmium, acids and alkalis. 

2. Organic Pollutants – They Include oils, fats, phenols, organic acids grease and several 

other organic compounds. 

CAUSES OF WATER POLLUTION:  

1. Municipal Waste Water: Water bodies contaminated with domestic waste and other 

materials such as paper, plastic, detergents, cloth etc, becomes municipal waste and is 

considered to be the main water pollutant. Most of the sewage receives no treatment 

before discharge, especially in developing countries like India and serves as a major 

source of water pollution. For ex: In Delhi, 120 crore litres of water are consumed per 

day, out of which 96 crore litres is drained into the Yamuna River making it 

contaminated.  

2.  Industrial Waste water: Industrial activities generate a wide variety of waste 

products, which are normally discharged into water courses. Major contributors are 
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the pulp and paper, chemicals, petrochemicals and refining, metal working, food 

processing, textile etc. The wastes, broadly categorised as heavy metals or synthetic 

organic compounds. For ex: Along the river Ganga, several chemical, textile, tanning, 

pulp and paper and other industries are located and all of them discharge their waste 

water directly or indirectly, into the river making it unsuitable for use. 

3. Agricultural Wastes – it is caused by fertilizers, insecticides, pesticides, farm animal 

wastes and sediments. Fertilizers contain major plants nutrients mainly nitrogen and 

potassium which when discharged into water bodies can lead to hazards.  

4. Radioactive wastes: Elements, such as uranium and radium, possess highly unstable 

atomic nuclei. This disintegration results in radiation emission which may be highly 

injurious. During nuclear tests, radioactive dust may encircle the globe at altitudes of 

3,000 metres or more, which often comes down to the earth as rain and turns the water 

bodies unfit for consumption.  

EFFECTS: 

1.Rising growth of pathogens due to water pollution leads to water-borne diseases like 

cholera, diarrhoea, typhoid, dysentery etc. 

2. Eutrophication which refers to the growth of algae on top of the water body which blocks 

sunlight from reaching the marine plants, due to which they are unable to perform 

photosynthesis. 

3. Effects of water pollution has drastic effects on groundwater which poses a problem on the 

health conditions of the society. 
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MEASURES TO CONTROL: 

1. Avoid the wastage of water . 

2. Laws for industrial units should be implemented strictly so that polluted 

water is not disposed of directly into rivers and lakes.  

3. Industrial effluents should be treated chemically before disposing them 

off in water bodies.  

4. Over utilisation of pesticides and fertilizers should be avoide d. 

NOISE POLLUTION: 

Noise pollution takes place when there is either an excessive amount of noise or an 

unpleasant sound that causes a temporary disruption in the natural balance. 

TYPES OF NOISE POLLUTION: 

Man-Made Noise: 

This refers to the noise created due to man-made activities. It can be anything from noise 

from construction work, vehicular traffic, household noise, noise from pubs and bars etc. 

Noise range of 30db to 140 db.  

Environmental Noise: 

Environmental Noise refers to the kind of noise occurring from a range of environmental 

activities. For ex: Thunderstorms range of 140db.  

CAUSES:  

This includes Industrialization, Poor urban planning, social events, Transportation, 

Construction activities, Animal sounds etc. 

EFFECTS:  

Effects like Hearing problems, psychological issues, physical problems, sleeping disorders, 

negative effect on wildlife, cardiovascular issues etc.  
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MEASURES TO CONTROL: 

• Establishing regulations that include preventive and corrective measures. 

•  The mandatory separation between residential zones and sources of noise, like 

airports. 

• controlling the sound levels in clubs, bars, parties, and disc. 

 

SOIL POLLUTION: 

It is referred to as the presence of toxic chemicals in soil in higher concentration which can 

pose a risk to human health or the ecosystem. 

CAUSES: 

This includes industrial activity, agricultural activities, oil spills, acid rain, etc 

EFFECTS: 

Effects range from poor health conditions, lack of soil fertility leading to decreased 

agriculture, poisoning of underground water table, changes in soil structure etc. 

MEASURES TO CONTROL: 

It can be reduced by limiting the use of chemical fertilizers, promoting afforestation, 

recycling products, promoting natural manure etc.  

 

RADIOACTIVE POLLUTION: 

It occurs when there is a presence or depositions of radioactive materials in the atmosphere or 

environment after a radioactive disaster. Radioactive materials present in the environment 

emit hazardous ionizing radiation which may pose serious threats to plant and animal 

kingdom.  
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CAUSES: 

Accidents in nuclear plants can directly emit large amounts of radiation into the environment 

turning the place inhabitable. For ex: Chernobyl nuclear disaster, Fukushima Daiichi disaster 

etc  

Use of nuclear weapons as WMD and tests on radiation. 

Cosmic rays from the outer space like potassium 40, radium 224 might lead to radiation. 

Nuclear waste manhandling and disposal.  

EFFECTS: 

Radiation pollution leads to Genetic mutations by damaging the DNA strands in a person’s 

body. It makes a person susceptible to cancer, Leukaemia, haemorrhage, premature aging and 

deaths, impaired new-borns etc. 

Radiation makes the soil unfit for cultivation. Plants and animals exposed to radiation also 

undergo abnormal mutations like in humans leading to sudden deaths.  

Radioactive wastes when discharged into water leads to decline of marine life.  

MEASURES TO CONTROL: 

This includes proper labelling and disposing of radioactive waste, adopting alternatives, 

proper storage, avoid man-handling etc.  

OTHER TYPES OF POLLUTION: 

Apart from these Thermal pollution, light pollution and industrial pollution are posing serious 

threats on the environment.  

 

STEPS TAKEN AT NATIONAL AND GLOBAL LEVEL:  

National level: According to recent reports of Central Pollution Control Board (CPCB), Delhi 

has recorded a ‘very poor’ air quality score of 345 so to improve conditions government has 

initiated several campaigns this includes Electric Vehicle policy, establishment of smog 
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towers to suck out polluted air, spraying of bio decomposers, anti-dust campaigns, ‘red light 

on Gaadi off’ campaign, Transplantation policy etc. Campaigns have been initiated all over 

India to plant trees, clean rivers like Ganga, Yamuna and to use renewable sources of energy 

as an alternative. 

Global level: According to the RIO Earth summit 1992 conventions were produced dealing 

with climate change, biodiversity and a list of development activities called Agenda 21.  

Developed countries like USA, UK also launched separate plans aiming to reduce air 

pollution by 2020 for ex: the U.S. Environmental Protection Agency (EPA) addresses several 

issues, from setting limits on certain air pollutants to enforcing federal clean water and safe 

drinking laws. World health organization (WHO) has also proclaimed certain laws to reduce 

air pollution.  

 

IMPACT OF COVID-19 ON ENVIRONMENTAL POLLUTION: 

The worldwide disruption caused by the Covid-19 pandemic has resulted in numerous 

positive effects to the environment and climate. The global reduction in modern human 

activity such as the considerable decline in travel led to a large drop in air pollution and water 

pollution in many regions. For ex: In China, lockdowns and other measures resulted in a 

25 percent reduction in carbon emission and 50 percent reduction in nitrogen oxides 

emission.                                                                                          

 (pic: Wuhan, China NO2 levels source: wikipedia)                                                           

According to NASA scientists, this drop in NO2 pollution began in Wuhan, China and slowly 

spread to the rest of the world. The drop was also very drastic because the virus coincided 
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with the same time of year as the lunar year celebrations in China. As well as in Italy  there 

was a decline of nitrous oxide emission from cars, power plants etc due to lockdown. The 

Italian city of Venice also saw a significant decline in water pollution as boart trafficking 

reduced  the sediments in the water settled in making the waterbodies much clearer. There 

was even a significant decline of sesimic noises upto 50% during lockdown in the most 

crowded cities like New York. Even the amount of poaching and illegal deforestion declined 

during this period. All these reports from diiferent countries sums up to the general drop of 

environmental pollution all over the world during the period of pandemic. 

 

CONCLUSION: 

Environment pollution is a global problem posing economic, socio cultural and 

environmental challenges. With the growing urbanisation through out the world (especially in 

developing countries) there has been a rapid surge in environmental pollution, decline of 

forests, increase of diseases etc.Therfore, organisations like WHO, EPA have been working 

on globally to educate common people on how to reduce environmental pollution these are:  

(A) Use public transportation whenever possible and follow gasoline refueling instructions. 

(B) Look for Energy Star label whenever buying any equipment.  

(C) Use environment safe paints and consider using gas logs instead of wood.  

(D) Use of non-toxic chemicals as cleaners, degreasers and reusing materials like drums etc. 

(E) Reducing the use of water, proper disposal of domestic waste and reusing plastic.  

All these precautions if maintained would certainly help in controlling environmental 

pollution and help in making a more healthy environment following sustainable development.   
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         ভূরমকা 
Bbkjসাধারণত মানুষের কার্ যকলাষের ফষল জলাশয় 

দষূেত হষয় েড়ষল, তাষক োষন দেূণ বা জল দেূণ 

বষল। উদাহরণস্বরূে, জলাশয় বলষত হ্রদ, নদী, 

সমুদ্র, ভূগভযস্থ ষসক্ত ষশলাস্তর এবং ভভৌমজলষকই 

ভবাঝায়। স্বাভাষবক েষরষবষশ দেূণকারী েদার্ য উেষস্থত 

হষল জলদেূণ হয়। উদাহরণস্বরূে, অের্ যাপ্তভাষব 

েষরষশাষধত বজযযজল র্ষদ স্বাভাষবক জলাশষয় জমা 

হয়, তষব তা জলজ বাস্তুতষের েষরষবশগত অবনষত 

ঘটাষত োষর। এর ফষল, ভাটটর ষদষক বসবাসকারী 

মানুষের মষধয জনস্বাষস্থযর সমসযা ভদখা ষদষত োষর। 

তারা এই দষূেত জল োন করার কাষজ, স্নাষনর কাষজ 

অর্বা ভসষের কাষজ বযবহার করষত োষর। জলবাষহত 

ভরাষগর প্রষকাষে সারা ষবষে র্ত মানুে আক্রান্ত হয় 

বা মারা র্ায়, তাষদর ষসংহভাগই ঘষট জল দেূষণর 

কারষণ। 

 

 

 

 



 

 

              জলদষূনণর কারণসমূহ 
 

জলদেূণষক ভূ-েষৃ্ঠতলীয় জল বা ভভৌমজল দেূণ – 

এই দুইভাষগ ষবভক্ত করা র্ায়। সামুষদ্রক দেূণ এবং 

েুটি দেূণ – জল দেূষণর এই দুটট উেষসট। জল 

দেূষণর উৎস দুটট হষত োষর – হয় ষবন্দ ুউৎস নতুবা 

অ-ষবন্দ ু উৎস। ষবন্দ ু উৎষস দেূষণর একটটমাত্র 

ষেষিতষর্াগয কারণ র্াষক, ভর্মন ভবষনা জল বা 

বজযযজল েষরষশাধক কারখানা। অ-ষবন্দ ু উৎস হল 

আষরা ভবষশ ষবস্তৃত, ভর্মন কৃষেজ জল।অ-ষবন বহু 

সময় ধষর ক্রমবর্দ্ধযত কাষজর ফষলই দেূণ সটৃি হয়। 

দষূেত জলাশষয় র্াকা অর্বা এর সংস্পষশ য আসা সমস্ত 

গাছ এবং জীবই এর দ্বারা ক্ষষতগ্রস্ত হষত োষর। 

দেূষণর ফষল একক প্রজাষতগুষলা ধ্বংস হষত োষর 

এবং এরা ভর্ স্বাভাষবক জজব সংগঠষনর অন্তগ যত তারও 

ক্ষষত হষত োষর। 

 



জল দেূষণর কারণ ষহষসষব প্রেুর রাসায়ষনক এবং 

ভরাগ-জীবাণরু কর্া বলা ভর্ষত োষর; তাছাড়া অষনক 

ভভৌত ষস্থষতমােও রষয়ষছ। দেূকগুষলা জজব অর্বা 

অজজব েদাষর্ যর হষত োষর। উচ্চ তােমাত্রাও দষূেত 

জষলর কারণ হষত োষর। তােীয় দেূষণর একটট 

সাধারণ কারণ হল তােষবদুযৎ ভকন্দ্র এবং ষশষপাৎোদন 

ভকষন্দ্র কুলযান্ট ষহষসষব জষলর বযবহার। উচ্চ জলীয় 

তােমাত্রা অর্দ্িষজষনর মাত্রা কষমষয় ভদয় র্ার ফষল 

মাছ মারা র্ায় এবং খাদযশঙৃ্খষলর উোদানও েষরবষতযত 

হয়, প্রজাষতর বাস্তুতে কষম আষস, এবং এর ফষল 

তাষের ফষল সিৃ বযাকটটষরয়ার নতুন প্রজাষতর উদ্ভব 

হয়।হয়। 

 

জষলর নমুনা ষবষেেণ কষর জল দেূণ েষরমাে করা 

হয়। ভভৌত, রাসায়ষনক এবং জজব েরীক্ষা করা হষত 

োষর। সটঠক েষরকাঠাষমা এবং েষরোলনা েষরকপনার 

দ্বারাই জল দেূণষক ষনয়েণ করা ভর্ষত োষর। 

েষরকাঠাষমার মষধয র্াকষত োষর বজযযজল েষরষশাধক 

কারখানা। বজযযষনকাশী েষরষশাধক কারখানা এবং 

ষশপজাত বজযযজষলর েষরষশাধক কারখানা অষশাষধত 

বজযযজষলর হাত ভর্ষক জলাশয়গুষলাষক রক্ষা করষত 

োষর। কৃষেখামাষরর ভক্ষষত্র কৃষেজ বজযযজল েষরষশাধন 



এবং ষনম যাণ স্থাষন ভূষমক্ষয় ভরাষধর বযবস্থাও জলদেূণ 

প্রষতষরাধ করষত োষর। জল দেূণ ভরাষধর আষরকটট 

উোয় হল প্রকৃষত-ভকর্দ্ন্দ্রক সমাধান ভরাষতর গষত এবং 

এর েষরমাণ কষমষয় শহষরর ষনকাশী বযবস্থার কার্ যকরী 

ষনয়েণ করা র্ায়। মাষকযন র্ুক্তরাষে, জল দেূষণর 

জনয ভসরা েষরোলনা বযবস্থা ষহষসষব জষলর েষরমাণ 

কমাষনা এবং জষলর মান উন্নত করার ভেিা করা  

হষে। 

 

 

     জল র্ষদ মানুেবাষহত দেূক দ্বারা ক্ষষতগ্রস্ত হয়, 

তষব ভসই জলষক দষূেত বলা হয়। এইসকল দেূষকর 

ফষল এই জল হয় মানুষের বযবহাষরর ভর্াগয হষত 

োষর না, ভর্মন জলোষনর অষর্াগয হষয় র্ায়, অর্বা 

এই জষলর জীবষগাষ্ঠী ধারষণর ক্ষমতাই নি হষয় র্ায়, 



ভর্মন মাছ। আষেয়ষগষর, জশবাল েুষ্প, ঝড়, 

ভূষমকম্প ইতযাষদ প্রাকৃষতক ঘটনার ফষলও জষলর 

গুণাগুষণ এবং এর বাস্তুতাষেক অবস্থায় প্রভূত 

েষরবতযন ভদখা ভদয়। 

 

জল দেূণ একটট ষবেবযােী গুরুতর সমসযা। এর জনয 

সব যস্তষর (আন্তজযাষতক স্তর ভর্ষক বযর্দ্ক্তগত ভূগভযস্থ 

ষসক্ত ষশলাস্তর এবং কুষয়া) জলসম্পদ নীষতর মূলযায়ন 

এবং েুনমূ যলযায়ন জরুরী। মষন করা হয়, ষবষে র্ত 

ভরাগ ও মতুৃয হয়, তার মুখয কারণ হল জল দেূণ। 

২০১৫ সাষল ১৮ লক্ষ মানষুের মতুৃযর জনয দায়ী ষছল 

জল দেূণ। 

 

জবষেক সামুষদ্রক েষরষবশগত সমীক্ষা নামক সংস্থার 

মষত জল দেূণ হল অনযতম প্রধান একটট েষরষবশগত 

সমসযা ভর্টা েরবতী দশকগুষলাষত েষৃর্বীষত প্রাষণর 

অর্দ্স্তত্বষক সংকষট ভফষল ষদষত োষর। ফাইষটাপ্ল্যাঙ্কটন 

ভর্গুষলা ৭০% অর্দ্িষজন উৎেন্ন কষর এবং েষৃর্বীর 

কাব যন-ডাই-অিাইষডর একটট বষড়া অংশ ভশােণ 

কষর, জল দেূণ তাষদর জনয একটট অনযতম সমসযা। 

এই েষরষস্থষতর ভমাকাষবলার জনয সংস্থা ভর্ষক ভবশ 



কষয়কটট েদষক্ষে গ্রহণ করা হষয়ষছ, ষকন্তু ভসগুষলা 

কার্ যকরী হষত দশ বছর সময় ভারত এবং েীন এই 

দুই ভদষশ জল দেূষণর মাত্রা অতযন্ত ভবষশ। ভারষত 

প্রষতষদন আনমুাষনক ৫৮০জন মানুে জল দেূণজষনত 

ভরাষগ (জলবাষহত ভরাগসষমত) মারা র্ায়। েীষনর 

শহষরর জষলর প্রায় ৯০ শতাংশই দষূেত। ২০০৭ 

সাষলর ষহষসবানুর্ায়ী, েীষনর োাঁে লক্ষ মানুে ষনরােদ 

োনীয় জষলর ভর্ষক বর্দ্িত।[১৪] 

 

উন্নয়নশীল ভদষশর এই েূড়ান্ত জল দেূষণর োশাোষশ, 

উন্নত ভদশগুষলাও ষকন্তু দেূণজষনত সমসযা ষনষয় লড়াই 

কষর েষলষছ। উদাহরণস্বরূে, ২০০৯ সাষলর মাষকযন 

র্ুক্তরাষের জষলর মান ষরষোষটয বলা হষয়ষছ ভর্ র্ত 

মাইল প্রবাষহর মূলযায়ন করা হষয়ষছ তার ৪৪ শতাংশ, 

মূলযাষয়ত হ্রষদর একষরর ৬৪ শতাংশ এবং উেসাগর 

ও ভমাহনার ভকায়যার মাইষলর ৩০ শতাংশষক দষূেত 

বষল জানাষনা হষয়ষছ। 

 

                জলদষূনণর প্রকারনভদ  
 



সামুষদ্রক দেূণ: 

       সমুষদ্র দষূেত েদাষর্ যর আগমষনর একটট সাধারণ 

ের্ হল নদীর জল। এর একটট উদাহরণ হল, নদযমার 

জল এবং কারখানার বজযয সরাসষর সমুষদ্র ষগষয় ভফলা। 

উন্নয়নশীল ভদশগুষলাষতই ষবষশে কষর এই ধরষনর 

দেূণ ভদখা র্ায়। বাস্তষবক, সারা ষবষের ১০টট সব যবহৃৎ 

সমুষদ্র প্ল্াষিক দেূণকারী ভদশষক ভবষশ ভর্ষক কম 

এই ক্রষম সাজাষল হয় – েীন, ইষন্দাষনষশয়া, 

ষফষলোইনস্্, ষভষয়তনাম, শ্রীলঙ্কা, র্াইলযান্ড, 

ষমশর, মালষয়ষশয়া, নাইষজষরয়া এবং বাংলাষদশ; 

ভর্সকল নদীগুষলার মাধযষম সমুদ্র দষূেত হয় তারা 

হল ইয়াঙ্গটষজ, ষসনু্ধ, েীতনদী, হাই, নীল, গঙ্গা, 

োল য, আমুর, নাইষজর ও ভমকং এবং “েষৃর্বীষত 

সমুষদ্র র্ত প্ল্াষিক জমা হয়, তার ৯০শতাংশ 

এইসকল নদীগুষলা দ্বারা বাষহত হয়”। 



 

প্ল্াষিক আবজযনা সমুষদ্রর বড় বড় বলষয়র (ঘষুণ য) 

মষধয আটষক েষড়। প্ল্াষিক আবজযনাগুষলা সামুষদ্রক 

দেূষণ সিৃ ষবোক্ত েদার্ যগুষলাষক ভশােণ কষর ভনয় 

র্ার ফষল সামুষদ্রক জীব এগুষলা ভখষয় ভফলষল তাষদর 

শরীষরও ষবে প্রষবশ করষত োষর।[২০] এইসকল 

দীঘ যজীবী েদার্ যগুষলা অষনক সমষয়ই ভশেষমশ 

সামুষদ্রক োষখ এবং প্রাণীষদর ভেষট েষল র্ায়। এর 

ফষল তাষদর হজষমর ের্ আটষক র্ায়, র্ার ফষল 

তাষদর ষখষদ কষম র্ায় অর্বা এর ভর্ষক তারা 

অনাহাষরও ভুগষত োষর। 

 

 

 

 

মূল দেূক ছাড়াও, তার লব্ধ েষরষস্থষতরও অষনক 

ধরষনর অপ্রতযক্ষ প্রভাব র্াষক। ভর্মন ভূেষৃষ্ঠ জষলর 

ভরাষত েষল ভভষস র্াকষল জলস্তষের মষধয ষদষয় 

সূর্ যরর্দ্ি প্রষবশ করষত োষর না এবং এর ফষল জলজ 

উর্দ্দ্ভষদর সাষলাকসংষেে প্রর্দ্ক্রয়া বযাহত হয়। 

 



 

 

 

 

 

ভভৌনমাজল দষূণ: 

 

ভভৌমজল এবং ভূেষৃ্ঠতলীয় জষলর মষধযকার 

ভর্াগাষর্াগটা ষকছুটা জটটল। র্ার ফষল, ভভৌমজল 



দেূণষক ভূেষৃ্ঠতলীয় জল দেূণ বলা র্ায় না।[২১] 

প্রকৃষতগত কারষণই, ভূগভযস্থ ষসক্ত ষশলাস্তষরর দষূেত 

হওয়ার প্রবণতা রষয়ষছ, ষকন্তু এই দেূষণর উৎস 

ভূেষৃ্ঠতলীয় জলাশষয়র প্রতযক্ষ ক্ষষত নাও করষত 

োষর। ষবন্দ ু বনাম অ-ষবন্দ ু উৎষসর োর্ যকয ষকছু 

ভক্ষষত্র অপ্রাসষঙ্গক হষত োষর। 

 

 

ভভৌমজষলর দেূষণর ষবষেেষণর ভক্ষষত্র মাটটর জবষশিয 

এবং স্থাষনর ভূতত্ত্ব, জল ভূতত্ত্ব, জলষবদযা এবং 

দেূষকর প্রকৃষতর ওের নজর ভদওয়া হয়। ভভৌমজষলর 

দেূষণর কারষণর মষধয ভর্গুষলা র্াষক তা হল: 

সাধারণভাষব ঘটা (র্দ্জওষজষনক), স্থানটার 

ভশৌেবযবস্থা, ষনকাষশ বযবস্থা, সার এবং কীটনাশষকর 



বযবহার, বাষণর্দ্জযক এবং কলকারখানার অবাষিত 

বষহগ যমন, হাইড্রষলক ফাটল, লযান্ডষফল ষলষেট 

 

     দষূণ উৎনসরর রিভাগ 
 

ভূেষৃ্ঠতলীয় জল এবং ভভৌমজল দুটট েরৃ্ক সম্পদ 

ষহষসষব প্রায়শই েষেযত এবং আষলাষেত হয়, র্ষদও 

এষদর মষধয আন্তষর্ যাগ রষয়ষছ।[২১] ভূেষৃ্ঠতলীয় 

জল মাটটর মষধয ষদষয় েুাঁ ইষয় র্ায় এবং ভভৌমজষল 

রূোন্তষরত হয়। ষবেরীতক্রষম, ভভৌমজলও 

ভূেষৃ্ঠতলীয় জষলর ভর্াগান ষদষত োষর। ভূেষৃ্ঠতলীয় 

জল দেূষণর উৎসষক সাধারণত দুই ভাষগ ষবভক্ত 

করা  

 

 



 দষূক পদার্ থ এিং িানদর 

উৎস: 

জল দেূণকারী ষনষদযি েদার্ যগুষলা রাসায়ষনক, ভরাগ 

সংক্রামক জীবাণু, এবং ভভৌত েষরবতযন ভর্মন উচ্চ 

তােমাত্রা এবং ষববণ যতার মত ষবষভন্ন ধরষনর হষত 

োষর। রাসায়ষনক এবং অনযানয েদার্ য র্াষদর ষনয়েণ 

করা হয়, ভসসব েদার্ য প্রাকৃষতক হষত োষর (ভর্মন 

কযালষসয়াম, ভসাষডয়াম, ভলাহা, মযাঙ্গাষনজ প্রভৃষত), 

কতারা জষলর স্বাভাষবক উোদান না ষক দেূক। 

প্রাকৃষতক উোদাষনর উচ্চ ঘনত্ব জলজ উর্দ্দ্ভদ ও 

প্রাণীর ওেষর ক্ষষতকর প্রভাব ভফলষত োষর। 

 



অর্দ্িষজষনর মাত্রা কষমষয় ভদওয়া েদাষর্ যর মষধয 

প্রাকৃষতক বস্তু র্াকষত োষর, ভর্মন উর্দ্দ্ভষদর অংশ 

(উদাাঃ োতা এবং ঘাস), আবার মনুেযসিৃ রাসায়ষনক 

েদার্ যও র্াকষত োষর। অনযানয প্রাকৃষতক এবং 

অযানষরাষোষজষনক েদার্ য জষল টাষব যষডটট 

(ভমঘােন্নতা) সটৃি করষত োষর র্া আষলা প্রষবষশ 

বাধা ভদয়, উর্দ্দ্ভষদর বরৃ্দ্ধ বযাহত কষর এবং মাষছর 

ষকছু প্রজাষতর ভক্ষষত্র ফুলকাষক আটষক ভদয়।[২৪] 

 

জষলর ভভৌত রাসায়ষনক অবস্থার েষরবতযষনর জনয 

দায়ী ভর্সকল ষবেয় তা হল অম্লত্ব (ষেএইে মাত্রার 

েষরবতযন), জবদুযষতক েষরবাহীতা, তােমাত্রা এবং 

ইউষরাষফষকশন। ইউষরাষফষকশষনর মাধযষম একটট 

বাস্তুতষে রাসায়ষনক উোদানগুষলাষক বাষড়ষয় ভদওয়া 

হয় র্াষত বাস্তুতেটটর প্রার্ষমক উৎোদন ক্ষমতার বরৃ্দ্ধ 

হয়। ইউষরাষফষকশষনর মাত্রার ওের েষরষবষশর 

ভনষতবােক প্রভাব ষনভযর কষর ভর্মন এর ফষল 

অযাষনার্দ্িয়া (অর্দ্িষজষনর েষরমাণ কষম র্াওয়া) হষত 

এবং জষলর মান গুরুতরভাষব হ্রাস ভেষত োষর র্ার 

ফষল মাছ এবং অনযানয প্রাণীকুষলর ক্ষষত হয়। 



 

 ভরাগ সংক্রামক জীিাণ ু 

       ভরাগসটৃিকারী অণজুীবগুষলাষক ভরাগ সংক্রামক 

জীবাণু বা েযাষর্াষজন বলা হয়। এইসকল জীবাণগুুষলা 

মানবষদষহ বা প্রাণীষদষহ জলবাষহত ভরাগ সটৃি করষত 

োষর।[২৫] কষলফম য বযাকটটষরয়া জলবাষহত ভরাষগর 

প্রকৃত কারণ না হষলও এষদরষকই জল দেূষণর একটট 

বযাকটটষরয় মানদণ্ড ষহষসষব সাধারণভাষব বযবহার করা 

হয়। অনযানয ভর্সকল অণুজীব দষূেত ভূেষৃ্ঠতলীয় 

জষল োওয়া র্ায় এবং ভর্গুষলা মানব শরীষরর 

ক্ষষতসাধন কষর ভসগুষলা হল: 



 

• বুরষখালষডষরয়া ষসউষডামাষেই 

• র্দ্ক্রষটাষস্পাষরষডয়াম োরভাম 

• ষগয়াষডযয়া আয়ামষিয়া 

• সালষমাষনো 

• ভনাষরাভাইরাস এবং অনযানয ভাইরাস 

       েরজীবী কৃষম, ষসষিাষসামা 

প্রকৃষতসহ[২৬][২৭] 

ভরাগ সংক্রামক জীবাণু ভসই ষনষদযি স্থানটটর ভশৌেবযবস্থা 

(মলষশাধন প্রষকাষ্ঠ বা ভসেটটক টযাঙ্ক, খাটা 

োয়খানা) অর্বা অের্ যাপ্তরূষে ভশাষধত ষনকাশী জষলর 

ভর্ষক অষধক মাত্রায় ছষড়ষয় েষড়।[২৮] েুষরাষনা 

শহষরর েুষরাষনা েষরকাঠাষমার ষনকাশী বযবস্থায় 

অবাষিত বষহগ যমষনর (নল, োম্প, ভালষভর ফাটল) 

ফষল নদযমার দষূেত জল বাইষর েষল আসষত োষর। 

ষকছু শহষর সংর্ুক্ত ষনকাশী বযবস্থা আষছ ভর্গুষলার 

দষূেত জল ঝড় বটৃির সমষয় অেষরষশাষধত অবস্থাষতই 

বাইষর ভবষরষয় আসষত োষর।[২৯] নদযমার দষূেত 

জষলর োাঁকও (অধাঃষক্ষপ্ত) জলাশয়ষক দষূেত হয়। 



গহৃোষলত েশু সংক্রান্ত কাজকম য ভর্খাষন েষল ভসসব 

জায়গা খারােভাষব েষরোষলত হষলও ভরাগজীবাণরু 

সংক্রমণ হষত োষর। 

 

 জজি, অজজি এিং 

মযানক্রানকারপক দষূণকারী পপদার্ থ 

 

    এইসকল দেূণকারী েদার্ যগুষলা জজব এবং অজজব 
েদার্ য হষত োষর। অষনক রাসায়ষনক েদার্ যও ষবোক্ত 

হয়। 

ষনউর্দ্জলযাষন্ডর অকলযাষন্ডর একটট শহষরর ভছাট 

নদীষত দেূণ কমাষনার জনয একটট আবজযনা সংগ্রষহর 

বরৃ্দ্ধ। 

জজব জল দেূষকর মষধয ভর্গুষলা েষড়, তা হল: 

 

ষডটারষজন্টস্্ 

রাসায়ষনকভাষব জীবাণুমুক্ত োনীয় জষলর মষধয র্াকা 

জীবাণুধ্বংসকারী উেজাত েদার্ য, ভর্মন ভলাষরাফম য 



খাদয প্রর্দ্ক্রয়াকরণজাত বজযয, ভর্গুষলার মষধয রষয়ষছ 

অর্দ্িষজষনর োষহদার্ুক্ত েদার্ য, েষব য, ষগ্রজ 

কীটনাশক এবং ভভেজনাশক, ষবষভন্ন ধরষনর 

অগ যযাষনাহযালাইডস এবং অনযানয রাসায়ষনক ভর্ৌগ 

ভেষরাষলয়াম হাইষড্রাকাব যন, ভর্মন জ্বালাষন (ভেষরাল, 

ষডষজল জ্বালাষন, ভজট জ্বালাষন, এবং জ্বালাষন ভতল) 

এবং ষের্দ্েলকারক ভতল (ভমাটর ভতল), এবং 

ভবষনাজষলর মষধয ষদষয় বষয় আসা জ্বালাষনর দহন-

েরবতী উেজাত েদার্ য[৩০] 

উদ্বায়ী জজব ভর্ৌগ, ভর্মন অনুের্ুক্ত সিয়স্থান ভর্ষক 

ছষড়ষয় েড়া কারখানার দ্রাবক। 

ভলাষরনর্ুক্ত দ্রাবক, এগুষলা ঘন অ-জলীয় দশার 

তরল র্া জষল ভাষলাভাষব দ্রবীভূত না হষত োরার 

জনয এবং ঘনত্ব বাষড়ষয় ভতালার কারষণ জলাধাষরর 

তলায় ষগষয় সর্দ্িত হয়। 

েষলষলাষরষনষটড বাইষফনাইল (ষেষসষব) 

রাইষলাষরাইষর্ষলন 

োেযষলাষরট 

বযর্দ্ক্তগত স্বাস্থযষবষধ দ্রবয এবং প্রসাধনী দ্রষবয উেষস্থত 

ষবষভন্ন রাসায়ষনক ভর্ৌগ 



ড্রাগ দেূণ র্ার মষধয রষয়ষছ ওেুধ ড্রাগ এবং তাষদর 

ষবোকজাত দ্রবয। এসষবর মষধয রষয়ষছ 

অযাষন্টষডষপ্রসযান্ট ড্রাগ অর্বা গভযষনষরাধক বষড়র মত 

হষম যান ওেুধ। এসকল অণগুুষলা এতই কু্ষদ্র ভর্ দামী 

ও উন্নত ভশাধক কারখানা ছাড়া এষদরষক মুক্ত করা 

ভবশ জটটল। 

অজজব জল দেূণকারী েদার্ যগুষলার মষধয রষয়ষছ: 

 

ষশপকারখানার বজযয ষনষ্কাশষনর দ্বারা সিৃ অম্লত্ব 

(ষবষশে কষর তােষবদুযৎ ভকষন্দ্রর সালফার ডাই-

অিাইড) 

খাদয প্রর্দ্ক্রয়াকরষণর বজযয ভর্ষক প্রাপ্ত অযাষমাষনয়া 

ষশপকারখানার উেজাত ষহষসষব প্রাপ্ত রাসায়ষনক বজযয 

নাইষরট এবং ফসষফট জাতীয় উোদানর্ুক্ত সার র্া 

কৃষেজষম ভর্ষক এবং বাষণর্দ্জযক ও গহৃস্থ বযবহাষরর 

ফষলও বটৃির জষলর সাষর্ র্ুক্ত হয় ভমাটর গাষড়র ভারী 

ধাতু (শহষরর বে যার জষলর প্রবাষহর মাধযষম  এবং 

অম্ল খষনর নদযমা 

ভকওষসাট সংরক্ষণকারী ভর্ষক ষনাঃসতৃ েদাষর্ যর জলজ 

বাস্তুতষে ষগষয় ভমশা 



ষনম যায়মান অিল, বকৃ্ষষেদন, ঝুম োে অর্বা ভূষম 

ষনষ্কাশন অিল ভর্ষক প্রবাষহত জষলর েষল 

(অধাঃষক্ষপ্ত) 

মযাষক্রাষকাষেক দেূণ – জল দেূণকারী দৃশযমান বষড়া 

বষড়া েদার্ য – ভর্গুষলাষক শহষরর ভঝাষড়া জষলর 

ভপ্রষক্ষষত ভাসমান বলা েষল, অর্বা সামুষদ্রক জঞ্জাল 

র্খন উন্মুক্ত সাগষর োওয়া র্ায় এবং এইধরষনর 

েদার্ যগুষলাষক ষনম্নষলষখতভাষব অন্তভুযক্ত করা র্ায়: 

 

মাটটষত মানুষের দ্বারা েষরতযক্ত আবজযনা (ভর্মন, 

কাগজ, প্ল্াষিক, অর্বা নি খাবার), এর সাষর্ 

রষয়ষছ দুঘ যটনাপ্রর্ুক্ত অর্বা ইোকৃতভাষব আবজযনার 

স্তুে জতষর, র্া বটৃির জষলর সাষর্ ধুষয় র্ায় এবং 

ভূেষৃ্ঠতলীয় জষল উন্মকু্ত হয়। 

নাডযল, ভছাট ভছাট সব যবযােী ছষড়ষয় র্াকা জষলর 

প্ল্াষিষকর টুকষরা। 

েষরতযক্ত ভাঙা জাহাজ। 

 

 

 



 

 

জলদষূণ প্ররিকানরর 

উপায়: 
 

ভপৌরসভার িজথযজনলর ভ াধে: 

          উন্নত ভদষশর শহষর, ভেৌরসভার বজযযজল 

(অর্বা ষনকাশী জল) ভকন্দ্রীভূত ষনকাশী জষলর 

ভশাধনকারী কারখানা দ্বারা ষবষশেভাষব েষরষশাষধত 

হয়। ভাষলাভাষব েষরকষপত এবং েষরোষলত বযবস্থার 

মাধযষম (ভর্মন, মাধযষমক ভশাধনকারী েদষক্ষে 

অর্বা আষরা উন্নত ভশাধন) ৯০ শতাংশ বা তার ভবষশ 

দেূণকারী েদার্ য ষনকাশী জল ভর্ষক দরূ করা 

র্ায়।[৩৮] ভকান ভকান কারখানায় অষতষরক্ত বযবস্থা 

র্াষক র্াষত েুটিকর উোদান এবং ভরাগ সংক্রামক 

জীবাণু দরূ করা ভর্ষত োষর, ষকন্তু এইসকল আষরা 

উন্নত ভশাধনমূলক েদষক্ষে ক্রমশই আষরা ভবষশ 

বযয়বহুল হষয় েড়ষছ। 



ভকন্দ্রীভূত ভশাধনকারী কারখানার েষরবষতয (অর্বা 

োশাোষশ) েষরষবশষভষিক সমাধানও বযবহার করা 

হষে।[৬] 

 

ভর্সব শহষর ভশৌোলষয়র নদযমার জল উেষে েষড় 

অর্বা সংর্কু্ত নদযমার জল উেষে েষড় তারা ভসইসব 

অষশাষধত ষনগ যমন ভরাধ করষত এক বা একাষধক 

প্রষকৌশলী বযবস্থা ভনয়, র্ার মষধয রষয়ষছ: 

 

একটট সবজু েষরকাঠাষমামলূক বযবস্থা গ্রহণ করা হয় 

র্াষত সমগ্র বযবস্থাটটর ঝষড়া জষলর েষরোলন ক্ষমতা 

উন্নত হষত োষর এবং ভশাধনকারী কারখানার 

হাইড্রষলষকর ওের অষতষরক্ত োে কমাষত োষর।[৩৯] 

অবাষিত ষনগ যমন এবং ষবকল র্ষের ভমরামত ও 

বদল।[২৯] 



ষনকাশী সংগ্রহ বযবস্থাটটর সামষগ্রক হাইড্রষলক 

ক্ষমতাবরৃ্দ্ধ (এটা অষধকাংশ ভক্ষষত্রই একটট বযয়বহুল 

ষবকপ)।     

 

 

রেরদথষ্ট স্থানের পয়়ঃরেষ্কা ে িযিস্থা 

এিং রেরাপদরূনপ পররচারলি 

পয়়ঃরেষ্কা ে িযিস্থা: 

 ভর্সকল অিষল ভেৌরসভার ভশাধনকারী কারখানা 
ভনই ভসসকল জায়গায় অবষস্থত বাষড়র এবং বযবসায়ী 

অিষল বযর্দ্ক্তগত ভসষটক টযাঙ্ক বা মলষশাধনকারী 

প্রষকাষ্ঠ র্াষক র্া ভসই ষনষদযি স্থাষনর বজযযজলষক 

েূষব যই ভশাধন কষর ভদয় এবং তা মাটটষত ষগষয় েুাঁ ইষয় 



জমা হয়। ভুল েষরকষপত অর্বা স্থাষেত ভসষটক 

বযবস্থা ভভৌমজষলর দেূণ ঘটাষত োষর।  জষয়ন্ট 

মষনটষরং ভপ্রাগ্রাম ফর ওয়াটার সাপ্ল্াই অযান্ড 

সযাষনষটশষনর একটট ষহষসব অনুর্ায়ী, ২০১৭ সাষল 

সমগ্র ষবষে প্রায় ৪৫ ভকাটট মানুষের কাষছ 

ষনরােদভাষব েষরোষলত ভকান সযাষনষটশন ভনই।[৪০] 

সযাষনষটশষনর অভাষব প্রায়শই জল দেূণ হয়, ভর্মন 

উন্মুক্ত মলতযাষগর অভযাষসর মাধযষম: বটৃি অর্বা 

বনযায় মানুষের মল মাটটর তলায় েষল র্ায় ভর্খান 

ভর্ষক ভসগুষলা ভূেষৃ্ঠতলীয় জষল জমা হষত র্াষক। 

সাধারণ খাটা োয়খানাও বটৃির জষল প্ল্াষবত হষত 

োষর। ষনরােদভাষব েষরোষলত সযাষনষটশন বযবস্থার 

ফষল এই ধরষনর জল দেূণ ভরাধ করা ভর্ষত 

োষর।[৪০] 

 

  কলকারখাোর িজথযজনলর ভ াধে: 

       ষকছু ষশপকারখানা ভর্ষক বজযযজল ষনষ্কাষশত হয় 
ভর্গুষলা গহৃস্থ বজযযজষলর মতই এবং ষনকাশী জষলর 

ভশাধনকারী কারখানা কতৃযক েষরষশাষধত করা ভর্ষত 

োষর। ভর্সকল কলকারখানা ভর্ষক বজযযজষলর সাষর্ 

উচ্চ ঘনষত্বর জজব েদার্ য (ভর্মন, ভতল ও গ্রীজ), 



ষবোক্ত দেূণকারী েদার্ য (ভর্মন, ভারী ধাতু, উদ্বায়ী 

জজব ভর্ৌগ) অর্বা জজব উোদান ভর্মন অযাষমাষনয়া 

ষনগ যত হয়, তাষদর ষবষশে রকম ভশাধনকারী বযবস্থা 

প্রষয়াজন হয়।[৪১] ভছাটখাষটা কলকারখানাগুষলা 

একটট প্রাক-ভশাধনকারী বযবস্থা স্থােন কষর র্ার দ্বারা 

ষকছু দেূণকারী েদার্ য ভবষরষয় র্ায় (ভর্মন, ষবোক্ত 

ভর্ৌগ), এবং তারের এরা ভসই অধ যেষরষশাষধত 

বজযযজল ভেৌরসভার ষনকাশী বযবস্থায় মকু্ত 

কষর।[৪২][৪৩] ভর্সকল কলকারখানার বজযযজষলর 

েষরমাণ অতযন্ত অষধক হয়, তারা ষনজস্ব ভশাধনকারী 

বযবস্থা েষরোলনা কষর। ষকছু কলকারখানা তাষদর 

ষনম যাণ েধষতর েুনে যষরকপনা কষর দেূণকারী েদাষর্ যর 

দরূীকরণ অর্বা হ্রাস করষত সফল হষয়ষছ; এই 

েধষতষক বলা হয় দেূণ ভরাধ। 

 

তােষবদুযৎ ভকন্দ্র অর্বা ষনম যাণ কারখানা ভর্ষক উৎেন্ন 

বজযযজষলর তাে দরূ করষত ষনম্নষলষখত প্রর্ুর্দ্ক্ত বযবহার 

করা হয়: 

 



শীতলকারী েকুুর, বাষ্পীভবন, েষরবহন ও ষবষকরষণর 

মাধযষম শীতল করার উষেষশয কৃর্দ্ত্রম জলাশষয়র 

ষনম যাণ। 

শীতলকারী টাওয়ার, ভর্গুষলা বাষ্পীভবন অর্বা তাে 

স্থানান্তষরর মাধযষম বজযয তােষক েষরষবষশ স্থানান্তষরত 

কষর 

ভকাষজনাষরশন, এমন একটট েধষত ভর্খাষন বজযয 

তাে গহৃস্থ বাষড়ষত অর্বা কলকারখানায় তাে 

বযবহাষরর জনয েুনব যযবহারষর্াগয কষর ভতালা 

হয়।[৪৪] 

 

 কৃরষজরমর িজথযজনলর পররন াধে: 

           মাষকযন র্ুক্তরাষে সবষর্ষক ভবষশ েষরমাণ কৃষে 
দেূণ অধাঃষক্ষপ্ত েষল (মাটটর গুাঁষড়া) জষম ভর্ষক ধুষয় 

র্াবার ফষল ঘষট র্াষক।[২৪] কৃেকরা ভূষমক্ষয় ভরাধ 

করার মাধযষম এইধরষনর ধুষয় র্াওয়া ভরাধ করষত 

োষরন এবং মাটটষক তা াঁষদর কৃষেষক্ষষত্র ধষর রাখষত 

োষরন। কনটুযর প্ল্াওষয়ং, ক্রে মালষেং, ক্রে 

ভরাষটশান, বহুবে যজীবী শষসযর োে এবং ষরোষরয়ান 

বাফার স্থােন করা প্রভৃষত হল ভূষমক্ষয় ভরাষধর সাধারণ 



ষকছু উোয়। কৃষেষক্ষষত্র ভর্সকল সার উোদান 

(নাইষরাষজন ও ফসফরাস) প্রষয়াগ করা হয় তা হল, 

বাষণর্দ্জযক সার, েশুর বজযয, অর্বা ভেৌরসভার বা 

কলকারখানার বজযযজল (প্রবাহ) বা কাদামাটট ছষড়ষয় 

ভদওয়া। এইসকল সার উোদানগুষলা শষসযর ভশোংশ, 

ভসে জল, বনয প্রাণী এবং েষরষবশগত সিষয়র 

মাধযষমও প্রবাষহ ষমশষত োষর।m কৃেকরা সার 

উোদান বযবস্থােনা েষরকপনা কষর সাষরর অষতষরক্ত 

প্রষয়াগ কমাষত োষরন এবং সার উোদান দেূষণর 

সোবনাষক কমাষত োষরন। কীটনাশষকর প্রভাব 

কমাষত, কৃেকরা সর্দ্িষলত কীট বযবস্থােনা প্রর্ুর্দ্ক্ত 

বযবহার করষত োষরন (র্ার মষধয র্াকষত োষর জজব 

কীট দমন) র্ার ফষল কীষটর ওের ষনয়েণও রাখা 

র্াষব আর অনযষদষক রাসায়ষনক কীটনাশষকর ওের 

ষনভযরশীলতাও কমষব; এষত জষলর গুণমান বজায় 

রাখা সেব হষব।[৪৭] 

 

ভর্সকল খামাষর অতযন্ত ভবষশ েষরমাষণ েশুর অর্বা 

মুরগী সংক্রান্ত কাজকম য করা হয়, ভর্মন খামার 

কারখানা ভসগুষলাষক মাষকযন র্ুক্তরাষে কনষসষেষটড্্ 

অযাষনমাল ষফষডং অোষরশনস্্ অর্বা ষফডলটস্্ বলা 



হয় এবং এগুষলাষক ভবষশ েষরমাষণ সরকারী ষনয়েষণর 

আওতায় আনা হষয়ষছ।[৪৮][৪৯] েশুর বষজযযর 

অধাঃষক্ষপ্ত অংশষক অবায়বীয় হ্রষদর মষধয ভরষখ 

ভশাধন করা হয় এবং তারের ভে কষর বা েুাঁ ইষয় 

ভফলার মাধযষম ঘাসজষমষত উন্মুক্ত করা হয়। েশুর 

বষজযযর ভশাধষনর জনয অষনকসময় ষনষম যত জলাভূষমও 

বযবহৃত হয়। ষকছু েশুর বজযযষক আবার খষড়র সাষর্ 

ষমষশষয় ভশাধন করা হয় এবং উচ্চ তােমাত্রায় 

ষমশ্রসাষর রূোন্তষরত কষর তাষক বযাকটটষরয়াগতভাষব 

ষনবীজ কষর ভতালা হয় এবং এভাষব খা াঁটট সাষর 

েষরণত কষর মাটটর উন্নষত করা হয়। এইসকল 

প্রর্ুর্দ্ক্তষক “ষবন্দ ুউৎস ষনয়েণ” বলা হয়। 

         

                          উপসংহার: 
জষলর ওের নাম জীবন এই কর্াটট খুবই প্রাসষঙ্গক 

সংগ্র র্দ্জবকুলষক বা াঁষেষয় রাখার জনয জষলর অবদান 

অনস্বীকার্ য ভর্ ছাড়া েষৃর্বীর বষুক র্দ্জবকুষলর অর্দ্স্তত্ব 

বজায় র্াকষতা না। ষকন্তু মানবসভযতার অগ্রগষতর সষঙ্গ 

সষঙ্গ সমগ্র েষরষবষশর োশাোষশ জল বযােকভাষব 

দষূেত হষে র্ার জনয দাই মানুষের ষবষবেনাষহন 

র্দ্ক্রয়াকলাে র্া আগামী ষদষন সমগ্র ষবেষক ষবেষদর 



সিুখীন করষব। ষকন্তু এই জলদুেষণর েষরষস্থষতষক 

সামাল ভদওয়ার উোয়  একমাত্র মানবজাষতর 

সষেতনতা। 
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INTRODUCTION 

 

 

 

 

 

 

 

The Asian elephant (elephas maximus indicus), albeit being 

slightly smaller than the African elephant, is the largest land 

mammal on the Asian continent, found throughout Southeast 

Asia, including Myanmar, Thailand, Cambodia, and Laos. They 

weigh around 11,000 pounds (4989.5 kg), and their height is 

around 6.5-11.5 ft. (198-351cm). This social and extremely 

intelligent animal has unfortunately been listed 

as Endangered on the International union for conservation of 

nature (IUCN) Red List, since 1986, with their numbers having 

dropped by at least 50% over the last three generations, with a 

population fewer than 50,000. As the Asian elephants’ threats of 

attrition was increasing, 

 

1 

Project elephant 

https://en.wikipedia.org/wiki/Endangered_species
https://en.wikipedia.org/wiki/IUCN_Red_List


 Project Elephant (PE) was initiated by the Government of 

India and Ministry of Environment and Forests in the year 1992 

as a Centrally Sponsored Scheme. 

 It aimed in assisting major elephant range state in the country, 

both financially and technically, and ensure long term survival 

of the elephants in their natural habitat. As we proceed, we will 

learn more about the causes of the rapid depletion of Asian 

elephant, and Project Elephant. 
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CAUSES FOR THE RAPID DECLINE OF 

ELEPHANTS 

 

 

Habitat Loss  

 

1.  Habitat loss: The greatest threat to wild Asian elephants is 

habitat loss, leading to fragmentation. Throughout the 

decades, humans have cleared large areas of forest and 

have been rapidly urbanizing and industrializing them. 

Elephants have been pushed into hilly landscapes and less 

suitable living conditions, but even these less accessible 

habitats are being assaulted by poachers, loggers, and 

developers. The continuous is marked by increasingly 

broken up by dams, tea and coffee plantations, roads, and 

railway lines. These developments obstruct the seasonal 

migrations of elephant clans. Habitat fragmentation also 

divides elephant populations into small, isolated groups, 

which are then at risk of inbreeding. 

3 



 Some biologists believe that there are no longer any wild 

Asian elephant populations large enough to avoid genetic 

deterioration over the long term. 

 

2. Elephant-human conflict: Elephant-human conflict is a 

grave threat to their continued existence, the major reason 

being the loss of habitat. As their habitat shrinks, elephants 

move towards the areas with vast amount of crops, and 

because of their giant stature, they cause damage to crops, 

property, etc., amounting from a few thousand dollars to 

millions of dollars. Every year, 100 humans (in some years 

it may be 300 people) and 40-50 elephants are killed during 

crop raiding in India. This boils up hatred and resentment 

towards the land mammal, and farmers uses poison and 

gunfire in retaliation. Such conflicts not only cost the lives 

of the elephants, but also the humans, crops and property.  

 

3. Illegal poaching of Elephants: Even though African 

elephants are hunted down more for their tusks, Asian 

elephants, especially males are a great risks as well. Ivory 

has been an object of great value since the earlier times, the 

demand for ivory in present times in Asian market has 

skyrocketed, therefore making illegal ivory trade extremely 

profitable.  
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In 1989, the Convention on International Trade in Endangered 

Species of Wild Fauna and Flora (CITES), a global agreement 

among governments to regulate or ban international trade in 

species under threat, banned the international trade in elephant 

ivory. However, there are still places where the trade is thriving, 

and unregulated domestic ivory markets in a number of 

countries fuel the illegal international trade. Not only that, the 

illegal market for poaching is also fueled by selling of elephants’ 

skin, tail, hair and meat.  

 

 

 

 

 

 

 

 

 

 

4. Capture of elephants: Many young elephants are removed 

from the wild to supply tourist and entertainment 

industries. Capture of wild elephants, previously used for 

labor and now increasingly for tourism, has played a key 

role in the decline in wild populations  

 

5 

Capture of elephants for Tourism 



And is now considered a potentially significant threat to wild 

Asian elephants.  

The report, “Taken for a ride” says that in India, most of the 

3,500 elephants in captivity are used for some form of riding 

activity. It adds that around 116 elephants “continue to endure 

abuse to entertain tourists at Amer Fort in Rajasthan”. 

Elephants go through mental and physical strain during their 

captivity, and most young elephants couldn’t live up to 5 years. 

 

 “All wild-caught and captive-bred elephants undergo cruel 

training in early years if they are to be used for activities such 

as riding and shows. In many cases, severe pain is inflicted to 

speed up the process, including stabbing with hooks or other 

tools to establish dominance over the elephant.” 

- Taken for a ride. 
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https://www.worldanimalprotection.org/sites/default/files/int_files/taken_for_a_ride.pdf


OBJECTIVES AND AIMS OF PROJECT 

ELEPHANT 

 

Objectives of PE: 

 

1. To conserve and protect elephant population and to ensure 

that any population remains healthy within their own safe 

ecosystem. 

 

2. To conserve and protect the habitat of the elephant, and to 

reverse the deterioration of these habitats. 

 

3. To take definite steps against illegal poaching and trade. 

 

4. To create conditions, through eco-development activities, 

welfare measures and mitigation of elephant depredation 

for nurturing the traditional compassion and tolerance of 

the people living in and around elephant habitats. 

 

5. To address elephant-human conflict, and educate people 

about the ecological significance of conserving the   

elephants and to revive the historical reverence and 

compassion for elephants. 
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6. To address the issue of elephants being captured and used 

as an object for entertainment and tourism. 

 

7. To encourage, and create facilities for research related to 

the ecological significance of elephant and veterinary care 

of the animal. 

 

Aims of PE: 

 

1. Develop strategies to prevent unnatural causes of 

elephants’ death in India. 

 

2. To reduce and remove domestic livestock grazing, the 

pressure of humans and their activities in important 

elephant habitats. 

 

3. To educate the public regarding elephant conservation. 

 

4. To facilitate in proper veterinary care for good health and   

Nurturing of the elephants. 
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ACTIVITIES FOR PROJECT ELEPHANT 

 

The Elephant range States have taken various activities to 

mitigate Man-Elephant conflict, improvement of Elephant 

Habitat, and conservation of the Elephants. Some of the 

activities are as follows:  

 

(a) For better management of wild Elephants and their 

habitats, 28 Elephant Reserves have been established by 

the States. 

 

(b) Habitat improvement and restoration of Elephant 

Corridors in Elephant Range States. 

 

(c) Infrastructure improvement in Elephant Reserves for 

effective management of elephant population. 

 

(d) Anti-depredation squads, anti-poaching squads and 

trekkers are engaged for protection of elephants.  
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(e) To restrict menace of elephants to human habitations, 

solar fencing, trenches and stone walling are being 

provided in the depredation prone localities. 

 

(f) Studies on various issues such as man animal conflict, 

carrying capacity of elephant habitat are encouraged. 

 

(g) Awareness programme took among the local villagers 

are taken to minimize conflict with wild elephants. 
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STRATERGIES OF PROJECT ELEPHANT 

 

 

1. Project elephant is mainly implemented in 16 States / UTs, 

which includes Andhra Pradesh, Arunachal Pradesh, 

Assam, Jharkhand, Kerala, Nagaland, Meghalaya, 

Karnataka, Tamil Nadu, Uttar Pradesh, Orissa, Uttaranchal 

West Bengal Maharashtra and Chhattisgarh. 

 

2. Training of mahouts and elephant managers 

 

3. Evolving appropriate management of the designated 

'Elephant Reserves' and other Elephant Habitats and 

conservation of the traditional migratory paths.  

 

4. Improvement of the quality and security of the life of the 

human population who share any elephant habitat and its 

resources for daily living. 

 

5. Management of problem elephants by domestication or 

adoption. 
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MONITORING OF ILLEGAL KILLING OF 

ELEPHANTS (MIKE) 

 

Monitoring of illegal killing elephants, or MIKE is an 

international collaboration that measures the levels, trends and 

causes of elephant mortality. It has started in South Asia, and in 

2003 after the conference of parties. The MIKE Programme was 

established by the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) by 

Resolution 10.10 adopted at the tenth Conference of the Parties 

in 1997.  

 

Objectives of MIKE: 

 

-To measure the levels and trends in the illegal poaching of 

elephants. To ensure that complete protection is provided to the 

giant land mammal. 

 

-Monthly data collection is to be taken from all MIKE regions 

and submitted to the sub-regional support office for South Asia 

programme located in Delhi.  
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LIST OF ELEPHANT RESERVES IN INDIA 

 

 

 

 

 

 

 

 

 

 

 

Zone  State Elephant Reserves 

North-Western Landscape Uttrakhand Shivalik Elephant Reserve 

Uttarpradesh Uttar Pradesh Elephant Reserve 

 
 
East-Central Landscape 

West Bengal  Mayurjharna Elephant Reserve 

Jharkhand Singhbhum Elephant Reserve 
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Mayurjharna Elephant reserve  

 



Kaziranga-Karbi Anglong-Intanki 
Landscape 

Assam Kaziranga-Karbi Anglong Elephant 
Reserve 
Dhansiri-Lungding Elephant 
Reserve 

Nagaland Intanki Elephant Reserve 

North Bengal- Greater Manas Landscape Assam Chirang-Ripu Elephant Reserve 

West Bengal Eastern Dooars Elephant Reserve 

Meghalaya Landscape Meghalaya Garo Hills Elephant Reserve 
Khasi-hills Elephant Reserve 

Brahmagiri- Nilgiri-Eastern Ghats 
Landscape 

Karnataka Mysore Elephant Reserve 

Kerala Wayanad Elephant Reserve 
Nilambur Elephant Reserve 

Tamil Nadu Coimbatore Elephant Reserve 
Nilgiri Elephant Reserve 

Andhra 
Pradesh 

Rayala Elephant Reserve 

Annamalai- Nelliyampathy- High Range 
Landscape 

Tamil Nadu Annamalai Elephant Reserve 

Kerala Anamudi Elephant Reserve 

Periyar- Agasthyamalai Landscape Kerala Periyar Elephant Reserve 

 
Tamil Nadu Srivilliputhur Elephant Reserve 
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WHAT CAN WE DO TO PROTECT THE 

ELEPHANTS  

 

1. Support the ban of ivory trade: As previously mentioned, 

male elephants are exclusively hunted down for their tusks. 

Even though there is a ban on new ivory, there are still 

markets which sell antique ivory. More than 55 elephants 

per day are gruesomely getting killed by poachers for their 

tusks.  

 

2. Choose Elephant-friendly wood and coffee: The coffee and 

timber which is often grown from the plantations and 

forests, which once belonged to the elephant’s habitat. 

From next time, make sure to look for Forest Stewardship 

Council (FSC) certified timber and certified fair trade 

coffee while purchasing the products. 

 

3. Choose Ethical tours: Elephants are usually captured from 

the forests, held in captive, abused and was used for 

tourism. Choose ethical elephants tours that allow you to 

come in contact with the elephants in their ecosystem, and 

not cause any harm to them. 
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4. Adopt elephants: There are wildlife organizations, which 

lets you adopt elephants. By doing that, you are helping in 

funding or the elephant’s healthcare, protection in the wild 

and overall conservation of these giants. 

 

5. Educate yourselves: Many are not educated in the 

conservation of the elephants, how the rapid decline of 

these mammals. Take the initiative to educate yourselves in 

these matters and help educate others around you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

16 



CONCLUSION 

 

World Elephant Day is celebrated on August 12 is an 

international annual event, dedicated to the preservation and 

protection of the world's elephants. According to recent reports, 

the elephant population in India is demonstrating a stable trend 

across elephant reserves in India. The population of elephants in 

the year 2012, was estimated at 31,368 while it had fallen to 

27312 in 2017. The elephant population of India was 27,682 in 

2007. The average population throughout the period was about 

26700. Throughout India, there are people who often adopt these 

mammals, which is very beneficial for their preservation. There 

are improvements of Elephant-Human conflict within the region. 

The government of India in 2010 has declared Elephants as the 

National Heritage animal of India. The process of achieving the 

goals of PE might be slow, but by being aware of these projects 

may help us, as citizens, to be a part of ensuring best possible 

treatment to our Giant. 
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INTRODUCTION: 

The rise of ecological restoration as a valuable process in conserving biological 

diversity has largely come about through the need to restore damaged and 

degraded land arising from agricultural and industrial activity. Early and 

ground-breaking work in the discipline has been made largely by scientists and 

land managers engaged in restoring large areas of heavily degraded land to 

something functional. As the discipline has matured, more searching questions 

about goals of restoration have been asked and definitions sought from the 

community or ecosystem perspective. The end users of this information are 

most commonly planners and developers, but increasingly ambitious 

conservation objectives are being set.  

 

 

[INTERNATIONAL PRINCIPLES AND STANDARDS FOR THE PRACTICE OF ECOLOGICAL 

RESTORATION] 

    When we think of restoration, the repair of a painting may come to mind, and 

what we may perceive of this is the act of returning the object to its pristine 

condition. This is essentially what we might aspire to in ecological restoration, 

even though in practice we will inevitably have to settle for less. A definition 

used by the Society for Ecological Restoration is ‘the process of repairing 

damage caused by humans to the biodiversity and dynamics of indigenous 

ecosystems’. This reflects the idea that humans are the cause of damage (thus 

excluding natural catastrophes) and that it is an attempt to return systems back 

to something that existed prior to the damaging event. 



    The value of ecological restoration lies in its emphasis on positive action to 

repair damage rather than the negative image of some conservation activities of 

fighting a desperate battle to save a few remaining fragments. The incentive for 

ecological restoration can be viewed as falling in to three separate categories; 

material, existential and heuristic:  

    1. The material reason is to restore ecosystem processes to benefit ourselves. 

The underlying assumption is that economies rely on a balance between 

developed lands and natural areas. It costs money to make polluted water 

drinkable but natural sources can provide it free of charge. If development 

impinges on the ability of natural areas to provide basic services, economic 

well-being declines and quality of life suffers. This imbalance already 

characterises most national economies and thus there is a case for restoration.  

    2. Existential reasons stem from the idea that restoration strengthens the 

relationship of human beings with the rest of nature by providing an opportunity 

for positive personal participation. When restoration is conducted as a collective 

effort, the process unites the participants with the restored ecosystem, they feel 

simultaneously empowered and responsible for their environment, stimulating 

long-term stewardship and sustainability.  

   3. Heuristic reasons for restoration arise from the opportunity for the study of 

ecosystem processes through attempting to reassemble component parts. This is 

essentially a trial and error process that can involve hypothesis construction and 

testing and is often referred to as restoration ecology: the scientific branch of 

ecological restoration. 

 

ELEMENTS OF PRACTICAL RESTORATION: 

The size of the restoration task will depend on the scale of damage done and 

what fundamental elements of the living system remain. 

THE SOIL: 

How easy restoration will be, following damage to a terrestrial ecosystem, 

depends substantially on what has happened to the soil. Let us consider two 

extreme cases to illustrate this: first where the damage is simply the removal of 

all above-ground vegetation, such as following a short period of ploughing and 

cultivation; and second where the topsoil is also removed leaving only the 

subsoil or bedrock, such as in open-cast mining activity. In the former all the 

roots will be intact and many plants will regenerate rapidly; dormant seed will 

also germinate and ruderals may invade the bare soil and secondary succession 



will quickly re-vegetate the area. In the latter case all of the roots and dormant 

seed will have been removed with the topsoil and its nutrients. Even if the 

subsoil will support some plant growth, the plants will have to come from 

surrounding areas and the resulting vegetation will be very different from the 

original.  

         

[RESTORATION OF SOIL: The extent and difficulty of restoration depends on what has been done with 

the soil on the site. If the soil structure is intact it is easier to restore the vegetation than if the top 

soil has been removed]  

    There are many intermediate scenarios that are commonly met with, 

including disturbance of the soil over long periods of time, as in agricultural 

use, which changes the characteristics of the topsoil. Restoration efforts can 

involve reintroduction of topsoil if this is feasible. Another common problem is 

compaction of the soil surface making it difficult for plants to colonise. Some 

form of mechanical loosening of the soil may considerably improve 

colonisation rates. Many agricultural soils are rich in nutrients, following years 

of fertiliser application, in which case stripping off the topsoil to lower the 

nutrient status may be a preferred option. 

 

 

 



DEVELOPMENT OF VEGETATION: 

The development of the vegetation cover cannot be seen as separate from the 

development of the soil. In the same way that the characteristics of the soil will 

influence the plants that grow in it, the plants will affect the soil development.  

 

 

[BEFORE AND AFTER RESTORATION OF CALIFORNIA’S ECOSYSTEM] 

    As stated above, if the soil is relatively intact and the period of disturbance 

short, the vegetation will quickly recover and, given time, may be very similar 

to that which was destroyed. However, in more extreme situations recovery of 

vegetation of any sort may be very slow. Consequently, in many cases, for 

reasons of soil conservation or aesthetics, some form of manual restoration is 

required to speed the process of re-vegetation and secondary succession. The 

most common way of speeding up the process is by bypassing the natural 

immigration and establishment phases of succession, which may be very slow if 

the site is isolated from potential colonisers and sufficiently degraded to make 

establishment difficult and slow. The relative immigration rates of different 

species are largely determined by the type of propagule used (e.g. spores or 

seeds), their size and mode of dispersal. Some species that are a natural part of 

the community and important for natural succession, may take a very long time 

to colonise, particularly if the source site is some distance away. A good 

example of this is the legumes, such as clover, which are important for their 

nitrogen-fixing capability, but which have comparatively large seeds. In such 

cases establishment can be achieved through collection of seed from a donor 

site and sowing or drilling the seed mix using established agricultural methods. 

If seed is taken from donor sites care must be taken to match that site with the 

receptor site, so that the appropriate species are trans-located. Some species in 



the seed mix may be undesirable, such as alien weeds (Gilbert & Anderson 

1998). In some cases the soil may be very poor in nutrients making 

establishment of plants very slow even though potential colonisers are 

abundant. Some fertilisation may be necessary to kick-start the succession when 

the soil is left in a nutrient poor condition. However, the level of application of 

fertiliser can be critical to the type of vegetation that results. Too high a level of 

nutrients made lead to a species-poor competitive sward of vigorous grasses. It 

is then difficult to reduce the nutrient levels to increase species diversity.  

    The concept of safe sites for seedling establishment in restoration 

programmes has been developed by Urbanska (1997). This involves 

identification of environments which are favourable to seedling germination and 

establishment. In practice this means identification of microenvironments which 

enable successful establishment. This may include such aspects as competitor-

free space, low grazing pressure and presence of nurse species that aid 

establishment and survival. Clear knowledge of these factors will inform the 

restoration process and help set objectives. 

THE POLLINATOR COMMUNITY: 

The reproduction and spread of many plant species will depend on the presence 

of specific pollinator species, usually insects but sometimes birds or bats. For 

example, spring-flowering species may require early flying insects, such as 

queen bumble bees, for pollination. These have a small foraging range and 

specific habitat requirements for their nests. If there is no similar vegetation 

nearby then the pollinators will also be absent. Initial restoration may have to 

rely on more generalist plant–pollinator interactions. Synchrony of flowering 

and pollinator activity is also a potential problem and Handel (1997) has 

advocated creating sequentially flowering plant communities to ensure a pollen 

source throughout the summer, increasing the probability that some fraction will 

be visited by local pollinators producing a positive feedback on future 

pollination success. This may require a compromise between restoration of old 

and creation of new communities. 

SEED DISPERSAL: 

In many communities the role of seed dispersers will be vital to the achievement 

of natural patterns of plant distribution. A whole range of animals act as 

dispersers, many of which will have been lost along with the original plant 

community. Birds and mammals commonly disperse seed as it passes through 

their gut to be deposited in a readily available source of nutrients. Mechanisms 

to bring back essential seed dispersers into the community will have to be 



identified at an early stage in some restoration programmes. This has been 

identified as particularly important in tropical forest restoration. 

HERBIVORES: 

The dynamics of many plant communities are dependent on the selective action 

of herbivores. Potentially dominant plant species may be kept in check by 

grazing, and the disturbance caused may provide extra niches for other species. 

Herbivores, from ants to elephants, cause heterogeneity at many scales that 

enable greater plant diversity to persist by maintaining a balance between early 

and late successional species. The successful restoration of vegetation 

communities may therefore be dependent on the successful reintroduction of the 

native herbivores. 

 

WHERE SHOULD RESTORATION TAKE PLACE? 

Many conservation methods relating to effects of fragmentation, reserve design 

and landscape-scale conservation can be applied to the question of where to 

restore habitat within a larger damaged landscape. In many areas where 

fragmentation has occurred there are reasonable records of what has recently 

been lost; however, restoration usually has to be strategic and is limited in 

resources, so one wants to restore an area that will be most effective in 

enhancing the viability of other fragments. In the case of heathland areas of 

Dorset, UK, Webb (1997) advocates a landscape-based approach which uses 

conservation principles to formulate a list of possible actions. The most 

important actions were thought to be:  

    1. Reconnecting small patches to form larger ones 

    2. Infilling areas surrounding existing patches to minimise edge effects 

    3. Creation of corridors or stepping stones where existing patches are 

isolated.  

    In addition, more specialised goals may be to restore patches large enough to 

maintain viable populations of key endangered species such as the Dartford 

Warbler (Sylvia undata), a heathland specialist, or to restore whole water 

catchment areas, which would contain a gradation of vegetation from dry to wet 

heath. On the basis of the earlier chapters, these all seem like sensible ideas, but 

do they work. Here, as in other restoration schemes it is vital that sufficient 

monitoring is carried out after the restoration is complete to be able to test the 

hypothesis that the action has been effective. 



 

AGRI-ENVIRONMENT SCHEMES 

 

 

[COVERAGE OF AGRI-ENVIRONMENT SCHEMES DEDICATED TO THE PROTECTION OF BIRDS IN 380 

COUNTIES OF POLAND (FOR 2013, LEFT) AND SPECIAL PROTECTION AREAS TOGETHER WITH THE 

DISTRIBUTION OF 585 SITES WHERE THE BIRD COUNTS WERE CONDUCTED IN 2013-14 (RIGHT)] 

 

Agriculture has rightly been blamed for much of our habitat and species loss in 

the developed world. The drive for ever greater and more efficient production of 

food has ignored the impact on our ecosystems. Recently, governments in the 

European Union have recognised that subsidising farmers to overproduce crops 

through the Common Agricultural Policy (CAP), has a direct cost in terms of 

environmental degradation. This has resulted in some reform of the CAP, 

reducing subsidies and, in many countries, designating Environmentally 

Sensitive Areas (ESAs) where farmers are encouraged by grant aid to manage 

their land in an environmentally sensitive way. In many areas this involves 

taking some land out of intensive crop production and restoring more traditional 

farming practices that maintain higher levels of diversity and some of the rarest 

species. At the heart of this scheme is the assumption that land that has been 

intensively farmed can be restored relatively easily to high biodiversity semi-

natural habitats. This will then increase the area and connectivity of these 

habitats to the benefit of the landscape and wildlife. It is a new approach to 

conservation, because it attempts to integrate the practice of agriculture with 

conservation of semi-natural landscapes. 



    In the UK there are currently 43 ESAs, designated between 1986 and 1994, 

covering 15% of the agricultural land area. Most ESAs concentrate on the 

restoration of grassland landscapes and over 8000 farmers have signed up to the 

scheme, covering 33% of the land area of ESAs. Not all of the resulting 

management agreements involve restoration, but many involve specific 

agreements to restore grassland where arable crops have recently been grown. 

This type of ecological restoration scheme appears very positive in theory, but 

there is limited scientific evidence, as yet, supporting the view that restoration 

of high-value habitats is feasible and is occurring. Gilbert & Anderson (1998) 

draw a distinction in this context between ‘ecological’ and ‘political’ habitat 

creation/restoration. The former activity attempts to restore a functioning 

ecosystem and its component biodiversity, the latter is undertaken for show, to 

create public interest for short-term political gain. As stated earlier only 

appropriate monitoring will sort the good scheme from the bad. 

 

HABITAT CREATION 

The creation of new habitats that may be quite different from the original 

natural habitat has a questionable role in conservation. Some would argue that 

this is not conservation at all. Being a human construct, newly created habitat 

does not have the continuity of form and ‘naturalness’ that is normally of high 

value in conservation. However, the new habitat may have an amenity value and 

provide new space for valued plants and animals. Is there perhaps also a 

scientific argument for habitat creation? The process certainly suffers from all 

the drawbacks of habitat restoration and more; there is no evidence that we can 

create habitat approaching the same diversity as equivalent natural 

communities, except perhaps in certain circumstances where natural succession 

quickly takes over, such as in some wetland and aquatic habitats. Habitat 

creation is also rarely documented to the standards required to test a specific 

hypothesis that would enable us to judge its relative success. Despite this there 

may be circumstances in which strategic creation of a habitat may be beneficial 

to species in the surrounding landscape. A possible example is where 

communities in small water bodies (ponds and lakes) are threatened due to 

habitat destruction. These habitats are naturally fragmented and many species 

inhabiting such places survive as a type of meta-population or patchy 

population, where loss of individual ponds will threaten persistence in all the 

others. Strategic creation of ponds in such landscapes could therefore improve 

chances of persistence. However, these should be monitored carefully to ensure 

that they are not acting as sinks at the expense of established ponds. 



    It is difficult to define the boundaries between creation and restoration and 

appropriate creation of strategic sites can play a part in restoring a landscape, 

through planting of new woodland or hedgerow for example. Gilbert & 

Anderson (1998) put forward a process for designing new habitat that includes 

consideration of the context in which it is taking place. Within this framework 

they identify a number of key stages as follows:  

    1. Objectives: it is crucial to be clear about the desired end point of the work 

and what you are trying to achieve.  

    2. Site context and integration: the objectives should be firmly embedded in 

the context of the surrounding landscape. Are the objectives appropriate for the 

area and what will the project add to the conservation value of the landscape as 

a whole?  

    3. Site survey: the site should be fully surveyed to understand its current 

ecology. What already exists of value and how is your action going to affect 

this? For example, planting a new woodland could be reducing the area of 

valuable grassland. Are their particular features of the site, such as nutrient 

levels, which may pose significant problems in the achievement of your 

objectives?  

    4. Practical work: once these considerations have been fed back into the 

process of setting objectives and appropriate modifications made to the project 

the practical process can begin. These will be so specific to the project that no 

generalisations can be made here.  

    5. Long-term management: once the initial creation process is complete the 

maintenance of the site will probably require regular management, such as 

mowing or coppicing; a plan therefore needs to be drawn up with appropriate 

consideration of resources and expense.  

    6. Long-term monitoring and dissemination: a clear plan needs to be put in 

place to monitor key aspects of the site in such a way that the achievement of 

the objectives can be tested. This will involve formulating hypotheses and the 

monitoring programmes to test them. The results should then be made generally 

available (preferably published) so that the conservation community can learn 

from the process and improve techniques appropriately.  

    Few habitat creation efforts have followed the above guidelines and even 

fewer have achieved their objectives. Weighing up the evidence, habitat 

creation would seem to be on the periphery of mainstream conservation, it may 

be useful in certain circumstances if the required objectives are achievable, but 



should not, as in restoration, be used as an excuse for destruction of natural 

habitat. 

 

THE GOOD AND THE BAD OF ECOLOGICAL 

RESTORATION AS CONSERVATION PRACTICE 

Ecological restoration can be carried out at all scales and small-scale projects 

are now quite common. The process provides opportunities for local 

involvement (thinking globally, acting locally), doing something positive, 

learning by the process and the possibility of individuals and communities 

rediscovering the complexity and value of the natural world. These 
opportunities are increasing in the developed world through de-intensification 

of agriculture, abandonment of agricultural land, and the availability of post-

industrial sites, often in close proximity to large centres of population. In the 

developing world restoration of degraded land offers further opportunities for 

preservation of land based cultural traditions of indigenous peoples, including 

environmental knowledge. In essence, getting people involved in the ‘health’ of 

their local environment will make them less inclined to degrade it and more 

inclined to conserve it and use it more sustainably. 

 

[NORTH-WEST CHINA’S WATER SUPPLY WAS HEAVILY IMPACTED BY VEGETATION RESTORATION] 

    The constraints on ecological restoration are: the costs; the limits of what 

ecological restoration can do (these are very severe limits at the present time); 

and the danger of overly optimistic mitigation. The last is perhaps the most 



serious, because compensatory mitigation is frequently offered as part of 

development plans to limit environmental damage. The development of the 

practice of ecological restoration brings with it the danger that the opportunity 

of mitigation will increasingly be used to excuse environmentally damaging 

development. This problem is compounded because many environmental 

consultancies that are developing expertise in ecological restoration, can profit 

from compensatory mitigation, and some may be all too willing to claim that 

damage can be expertly repaired when they actually have no evidence that this 

is true. 

HABITAT TRANSLOCATIONS: 

One of the commonest forms of mitigation for damage is habitat translocation. 

This most commonly involves the removal of turfs of vegetation and top soil 

from the area to be developed and its translocation to a prepared area (usually 

nearby). This is increasingly frequent in the densely populated regions of 

Western Europe, where space for residential and commercial development is 

now at a premium. In a recent survey by Bullock (1998) of 24 UK translocation 

efforts he found that changes in the community were always encountered and 

many of these were major, resulting from disturbance during translocation, 

environmental differences between the receptor and the donor sites, poor 

aftercare and poor management. On current evidence, habitat translocations 

rarely achieve their conservation goals and are certainly not an adequate 

alternative to in situ conservation. 

 

CONCLUSION 

The concept of restoring damaged items of value is regarded as a positive action 

and can be applied to components of the natural environment in a similar way to 

works of art. With a little encouragement and awareness-raising, this can be 

very much a bottom-up movement, and if properly directed can be used as a 

significant tool towards the goal of reinstating the vital relationship between 

society and its environment on which it so fundamentally depends. But 

conservation must come first. The possibility of ecological restoration should 

not be used as an excuse to allow more development that will further damage 

remaining natural and semi-natural systems. 
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INTRODUCTION 

Over two thirds of Earth's surface is covered by water; less than a third is taken 

up by land. As Earth's population continues to grow, people are putting ever-

increasing pressure on the planet's water resources. In a sense, our 

oceans, rivers, and other inland waters are being "squeezed" by human 

activities—not so they take up less room, but so their quality is reduced. Poorer 

water quality means water pollution. 

We know that pollution is a human problem because it is a relatively recent 

development in the planet's history: before the 19th century Industrial 

Revolution, people lived more in harmony with their immediate environment. 

As industrialization has spread around the globe, so the problem of pollution 

has spread with it. When Earth's population was much smaller, no one believed 

pollution would ever present a serious problem. It was once popularly believed 

that the oceans were far too big to pollute. Today, with around 7 billion people 

on the planet, it has become apparent that there are limits. Pollution is one of the 

signs that humans have exceeded those limits. 

 

 

 

 

 

 

 

https://www.explainthatstuff.com/water.html
https://www.explainthatstuff.com/rivers.html
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MEANING OF WATER POLLUTION 

In nature, water is in its pure form. Impurities get added to it as it percolates beneath the 

surface of the earth and also when it is used for human activities. Water pollution can be 

defined as the presence in water, of some foreign substances or impurities in such quantity so 

as to constitute a health hazard by lowering the water quantity and making it unfit for use. 

Water pollution is a state of deviation from the pure condition, where by its normal function 

and properties are affected.  

SIGNS OF WATER POLLUTION  

• Bad taste of drinking water. 

• Offensive odors from lakes, rivers and ocean beaches. 

• Unchecked growth of aquatic weeds in water bodies. 

• Decrease in number of fish in fresh water, river water, sea water. 

• Oil and grease floating on water surface. 

• These disturb the normal uses of water for public water supply: 

Recreation and aesthetics; 

Fish, other aquatic life and wild life, 

Agriculture, 

Industry, 

MAJOR SOURCES OF WATER POLLUTION 

 

Fig: sources of water pollution 

There are two major sources of water pollution, namely: 

• Point sources: 
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Those resources which can be identified at a single location are known as point 

sources. For instance, the flow of water pollutants through regular channels like 

sewage system, industrial effluents etc. contaminate the ground water and cause water 

pollution. 

The water pollution caused by point sources can be minimized if all domestic sewage, 

industrial effluents, cattle field and livestock wastewater etc. are all centrally 

collected, treated up to requisite acceptable level and reused for different beneficial 

purposes.  

 

• Diffused sources: 

Those resources whose location cannot be easily identified are called diffused 

sources. In this case, the pollutants scattered on the ground ultimately reach the water 

sources and cause water pollution, for instance, agriculture (pesticides, fertilizer), 

mining, construction etc.  

The water pollution caused by diffused sources like agriculture can be controlled by 

changing the cropping pattern, tillage particles and advanced farm management 

practices which do not contaminate the water bodies.  

COMMON SOURCES OF WATER POLLUTION 

• Sewage: 

A main source of pollution is raw or partially treated sewage discharged into rivers, 

lakes and streams. The discharge of huge quantities of municipal and domestic wastes 

and sewage pollute many water bodies. Sewage consists of the excreta of animals. It 

is rich in organic matter and nitrogen compounds.  

If used as a fertilizer in moderate concentrations, animal excreta can enrich the soil. 

But if sewage is allowed to accumulate in lakes and rivers, it can have serious effects 

on an ecosystem. Sewage increase the biological productivity and interferes with 

many uses of the water body. Water containing toxic substances damage biological 

activity and kill useful organisms.  

 

• Industrial Wastes: 

Various types of industrial wastes are continuously poured in streams, rivers and 

lakes. The industries that cause pollution are printing, electroplating, soap 

manufacture, food products, rubbers and plastics, chemical, textiles, steel, sugar 

factories, glass manufacture etc. If industrial wastes are not released directly into 

water bodies, they can also percolate through the soil and pollute the ground water. 

The paper mill wastes are concentrated with a number of inorganic substances. The 

coak works and plastic wastes have much phenolic compounds. Metal finishing plants 

release heavy metals and cyanides. Caustic soda and chlorine factories release heavy 

metals such as cadmium, chromium, copper, lead, nickel, zinc and mercury. 

All these metals are capable of binding with enzymes and interfering with normal cell 

metabolism. In some cases, these metals concentrate through the food chain levels 

that result in heavy metal poisoning is called itai-itai in japan because it is a painful 

disease that can be fatal. 
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Fig: Industrial water pollution 

 

• Fertilizer pollution:  

Adding large amount of inorganic fertilizers to crop fields result in the nutrient 

enrichment of streams, rivers and lakes. A major part of fertilizer become available 

for excessive algal growth.  This is more true for nitrogenous fertilizers than 

phosphatic ones. 

Nitrate in agriculture drainage contaminate drinking water. Nitrite poisoning or 

mrthemoglobinemia occurs in infants and farm animals by indigesting water or food 

containing high level of nitrate. 

Bacteria normally found in the water are able to convert nitrate ions fertilizers and 

organic wastes to nitrite. The concentration of nitrates and nitrites are reduced 

naturally bacteria in water and soil. 

 

• Insecticides: 

The excessive use of pesticides cause water pollution, by penetrating through soil and 

getting dissolved in soil water. Some of them like DDT, DDE, DDD, Dielrin and 

polychlorinated biphenyls are washed down with rain water and find their way to sea 

through rivers and streams. These toxic substances accumulate in the bodies of 

aquatic organisms and cause a great harm to them. 

 

• Herbicides, Cleaning Agents & Food Additives: 

Like insecticides, herbicides, cleaning agents, food additives, industrial materials, 

adhesives and many other synthetic materials containing new chemicals constantly 

introduced into water. Each year, approximately 70,000 kinds of organic chemicals 

are placed on the market that ultimately make their way through environment to the 

water. 

Presence of these chemicals at increasing levels is of great concern because of their 

known toxicity, mutagenicity and carcinogenicity. Herbicides like monuron, simazine, 

2-A-D and 2-4-5-T which are used to clear railroad and highways, weed control in 

agriculture and forest management are harmful for both plants and animals. 
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• Radioactive Pollution: 

Many radioactive isotopes escape to water reservoirs, rivers and seas from nuclear 

power reactors. They enter the food chain in ecosystem. These wastes may 

accumulate in the bodies of aquatic animals like fishes causing harm to them as well 

as animals which eat them. 

Cesium is known to accumulate in body muscles, strontium in bones and iodine in 

thyroid. Radioisotopes are said to cause cancer, malformation of body at birth, organ 

abnormalities etc. 

 

• Oil Pollution: 

Oil is a major pollutant in the sea. Oil spillages from tankers act as a toxic substance 

and affects the aquatic organisms. Surprisingly, the effect of oil on phytoplankton 

appears to be slight, but oil pose serious threat to marine animals especially fishes and 

birds. 

 

• Inert Suspensions: 

Fine practices of dust, clay, soil, ores are other pollutants of water. Poisons such as 

acids, alkalis, phenols, cyanides, copper, lead, zinc, mercury, insecticides and 

fungicides pollute water. 

Inorganic reducing agents such as sulphides and sulphites and ferrous salts are active 

under reducing conditions. 

Oil from spills and washing of automobiles sometimes pollutes our water. 

Considerable pollution is caused by such industries as leather tanneries, beet sugar 

refining and meat packaging. About two thirds of all degradation of water can be 

attributed to various manufacturing activities, transportation and agriculture. 

 

• Thermal Pollution: 

Various industries require water cooling. Thermal pollution is the discharge of hot 

water into river and estuaries from power stations. This raises the temperature of the 

water, thereby increasing the metabolic rate and oxygen consumption of 

microorganisms. This makes it all the more difficult for fish to survive. 

 

• Mining Wastes: 

Mining causes water pollution in the form of acid drainage from coalmines, debris 

and saw weeds from hydromining methods. 

 

Fig: wastes material from coal mining 
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Earth moving construction projects, deforestation and flood result in the production of 

silt in streams and lakes. This may interrupt or prevent the reproduction of fish by 

smothering eggs laid on the bottom. 

 

EFFECTS OF WATER POLLUTION 

• On human health 

To put it bluntly: Water pollution kills. In fact, it caused 1.8 million deaths in 2015, 

according to a study published in The Lancet. Contaminated water can also make you 

ill. Every year, unsafe water sickens about 1 billion people. And low-income 

communities are disproportionately at risk because their homes are often closest to the 

most polluting industries. 

Waterborne pathogens, in the form of disease-causing bacteria and viruses from 

human and animal waste, are a major cause of illness from contaminated drinking 

water. Diseases spread by unsafe water include cholera, giardia, and typhoid. Even in 

wealthy nations, accidental or illegal releases from sewage treatment facilities, as well 

as runoff from farms and urban areas, contribute harmful pathogens to waterways. 

Thousands of people across the United States are sickened every year 

by Legionnaires’ disease (a severe form of pneumonia contracted from water sources 

like cooling towers and piped water), with cases cropping up from California’s 

Disneyland to Manhattan’s Upper East Side. 

Meanwhile, the plight of residents in Flint, Michigan—where cost-cutting measures 

and aging water infrastructure created the recent lead contamination crisis—offers a 

stark look at how dangerous chemical and other industrial pollutants in our water can 

be. The problem goes far beyond Flint and involves much more than lead, as a wide 

range of chemical pollutants—from heavy metals such as arsenic and mercury to 

pesticides and nitrate fertilizers—are getting into our water supplies. Once they’re 

ingested, these toxins can cause a host of health issues, from cancer to hormone 

disruption to altered brain function. Children and pregnant women are particularly at 

risk. 

Even swimming can pose a risk. Every year, 3.5 million Americans contract health 

issues such as skin rashes, pinkeye, respiratory infections, and hepatitis from sewage-

laden coastal waters, according to EPA estimates. 

• On the environment 

In order to thrive, healthy ecosystems rely on a complex web of animals, plants, 

bacteria, and fungi—all of which interact, directly or indirectly, with each other. 

Harm to any of these organisms can create a chain effect, imperilling entire aquatic 

When water pollution causes an algal bloom in a lake or marine environment, the 

proliferation of newly introduced nutrients stimulates plant and algae growth, which 

in turn reduces oxygen levels in the water. This dearth of oxygen, known 

as eutrophication, suffocates plants and animals and can create “dead zones,” where 

waters are essentially devoid of life. In certain cases, these harmful algal blooms can 

also produce neurotoxins that affect wildlife, from whales to sea turtles. 

https://www.theguardian.com/environment/2016/aug/31/cleaning-the-worlds-water-we-are-now-more-polluted-than-we-have-ever-been
https://www.theguardian.com/environment/2016/aug/31/cleaning-the-worlds-water-we-are-now-more-polluted-than-we-have-ever-been
https://www.epa.gov/water-research/understanding-significance-and-potential-growth-pathogens-piped-water-systems
http://www.latimes.com/local/lanow/la-me-ln-disneyland-legionnaires-20171110-story.html
http://www.latimes.com/local/lanow/la-me-ln-disneyland-legionnaires-20171110-story.html
https://www.nytimes.com/2017/06/16/nyregion/legionnaires-disease-outbreak-upper-east-side.html
https://www.nrdc.org/sites/default/files/whats-in-your-water-flint-beyond-report.pdf
https://www.nrdc.org/resources/threats-tap-widespread-violations-water-infrastructure
https://www.nrdc.org/experts/mae-wu/factsheet-limiting-mercury-pollution
https://www.nrdc.org/onearth/sickening-swill
https://www.nrdc.org/experts/ann-alexander/new-study-algae-pollution-makes-coastal-communities-vulnerable-ocean
https://www.nrdc.org/onearth/devil-deep-blue-sea
https://www.nrdc.org/harmful-algal-blooms
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Fig: Effects of water pollution on marine life 

Chemicals and heavy metals from industrial and municipal wastewater contaminate 

waterways as well. These contaminants are toxic to aquatic life—most often reducing 

an organism’s life span and ability to reproduce—and make their way up the food 

chain as predator eats prey. That’s how tuna and other big fish accumulate high 

quantities of toxins, such as mercury. 

Marine ecosystems are also threatened by marine debris, which can strangle, 

suffocate, and starve animals. Much of this solid debris, such as plastic bags and soda 

cans, gets swept into sewers and storm drains and eventually out to sea, turning our 

oceans into trash soup and sometimes consolidating to form floating garbage patches. 

Discarded fishing gear and other types of debris are responsible for harming more 

than 200 different species of marine life. 

SOLUTION TO PREVENT WATER POLLUTION 

There is no easy way to solve water pollution; if there were, it wouldn't be so much of 

a problem. Broadly speaking, there are three different things that can help to tackle 

the problem—education, laws, and economics—and they work together as a team. 

Education 

Making people aware of the problem is the first step to solving it. In the early 1990s, 

when surfers in Britain grew tired of catching illnesses from water polluted with 

sewage, they formed a group called Surfers Against Sewage to force governments and 

water companies to clean up their act. People who've grown tired of walking the 

world's polluted beaches often band together to organize community beach-cleaning 

sessions. Anglers who no longer catch so many fish have campaigned for tougher 

penalties against factories that pour pollution into our rivers. Greater public 

awareness can make a positive difference. 

Laws 

One of the biggest problems with water pollution is its transboundary nature. Many 

rivers cross countries, while seas span whole continents. Pollution discharged by 

factories in one country with poor environmental standards can cause problems in 

neighbouring nations, even when they have tougher laws and higher standards. 

Environmental laws can make it tougher for people to pollute, but to be really 

effective they have to operate across national and international borders. This is why 

we have international laws governing the oceans, such as the 1982 UN Convention 

on the Law of the Sea (signed by over 120 nations), the 1972 London (Dumping) 

https://www.nrdc.org/stories/smart-seafood-buying-guide
https://www.nrdc.org/stories/smart-seafood-buying-guide
https://www.nrdc.org/stories/ocean-pollution-dirty-facts
https://oceanservice.noaa.gov/facts/garbagepatch.html
https://coast.noaa.gov/states/fast-facts/marine-debris.html
https://coast.noaa.gov/states/fast-facts/marine-debris.html
http://www.un.org/Depts/los/convention_agreements/convention_overview_convention.htm
http://www.un.org/Depts/los/convention_agreements/convention_overview_convention.htm
http://www.imo.org/en/OurWork/Environment/LCLP/Pages/default.aspx
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Convention, the 1978 MARPOL International Convention for the Prevention of 

Pollution from Ships, and the 1998 OSPAR Convention for the Protection of the 

Marine Environment of the North East Atlantic. The European Union has water-

protection laws (known as directives) that apply to all of its member states. They 

include the 1976 Bathing Water Directive (updated 2006), which seeks to ensure the 

quality of the waters that people use for recreation. Most countries also have their 

own water pollution laws. In the United States, for example, there is the 1972 Clean 

Water Act and the 1974 Safe Drinking Water Act. 

Economics 

Most environmental experts agree that the best way to tackle pollution is through 

something called the polluter pays principle. This means that whoever causes 

pollution should have to pay to clean it up, one way or another. Polluter pays can 

operate in all kinds of ways. It could mean that tanker owners should have to take out 

insurance that covers the cost of oil spill cleanups, for example. It could also mean 

that shoppers should have to pay for their plastic grocery bags, as is now common in 

Ireland, to encourage recycling and minimize waste. Or it could mean that factories 

that use rivers must have their water inlet pipes downstream of their effluent outflow 

pipes, so if they cause pollution they themselves are the first people to suffer. 

Ultimately, the polluter pays principle is designed to deter people from polluting by 

making it less expensive for them to behave in an environmentally responsible way. 

Our clean future 

Life is ultimately about choices—and so is pollution. We can live with sewage-

strewn beaches, dead rivers, and fish that are too poisonous to eat. Or we can work 

together to keep the environment clean so the plants, animals, and people who 

depend on it remain healthy. We can take individual action to help reduce water 

pollution, for example, by using environmentally friendly detergents, not pouring oil 

down drains, reducing pesticides, and so on. We can take community action too, by 

helping out on beach cleans or litter picks to keep our rivers and seas that little bit 

cleaner. And we can take action as countries and continents to pass laws that will 

make pollution harder and the world less polluted. Working together, we can make 

pollution less of a problem—and the world a better place. 

 

CONCLUSION 
Water pollution is a global issue and world community is facing worst results of polluted 

water. Major sources of water pollution are discharge of domestic and agriculture wastes, 

population growth, excessive use of pesticides and fertilizers and urbanization. Bacterial, 

viral and parasitic diseases are spreading through polluted water and affecting human health. 

It is recommended that there should be proper waste disposal system and waste should be 

treated before entering in to river. Educational and awareness programs should be organized 

to control the pollution. 

  

http://www.imo.org/en/OurWork/Environment/LCLP/Pages/default.aspx
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-prevention-of-pollution-from-ships-(marpol).aspx
http://www.imo.org/about/conventions/listofconventions/pages/international-convention-for-the-prevention-of-pollution-from-ships-(marpol).aspx
http://www.ospar.org/
http://www.ospar.org/
http://ec.europa.eu/environment/water/water-bathing/index_en.html
https://www.epa.gov/laws-regulations/summary-clean-water-act
https://www.epa.gov/laws-regulations/summary-clean-water-act
https://www.epa.gov/dwstandardsregulations/background-drinking-water-standards-safe-drinking-water-act-sdwa
https://www.explainthatstuff.com/recycling.html
https://www.explainthatstuff.com/detergents.html
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INTRODUCTION 
Wildlife conservation aims to protect plants and ensure the survival of animal species as the 

human population encroaches on their resources and to educate people on living sustainably 

with other species. The human population has grown considerably over the past 200 years, to 

more than seven billion people today, and it continues to grow rapidly. The growth and 

development endangers the habitats and existence of various types of wildlife around the 

world, particularly animals and plants that replaced for land and development, or used for 

food or other human purposes. Over the last four decades human activities have greatly 

pushed some animal species to near extinction with an estimated loss of about 10,000 species 

per year accounting for the loss of half of the world’s wildlife population. Humans have used 

an effected fish and wildlife since the dawn of our species. The industrial age further increase 

human demands on the landscape to the detriment of many fish and wildlife populations. 

However, we had visionaries who saw the land and its creatures as assets and above all as 

marvels to save. These defenders of our natural world have provided a foundation for the 

broad and deep respect for wildlife that is woven into other modern organisations and 

agencies that carry on in the spirit to coordinate projects to preserve the wildlife habitat. 

As said by Paul Oxton,”Only when the last of the animal horns, tusks, skin and bones have 

been sold, will mankind realise that money can never buy back our lifestyle”. Hence, in a bid 

to counteract this, wildlife conservation should be mandatory as it comes with numerous 

benefits for both animals and humans. 
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CHAPTER 1 
 

MAJOR CAUSES FOR THE LOSS OF BIODIVERSITY 

1. Destruction of Habitat- the natural habitat over the years is being destroyed by man 

for his settlement, agriculture, mining, industries, highway construction, dam building 

etc. As a result, the species must either adapt to the changes in the environment, move 

elsewhere or may succumb to predation, starvation or disease and eventually die.  

2. Hunting- Wild animals are hunted for the commercial utilisation of their products 

such as hides and skin, tusk, fur, meat, pharmaceuticals, cosmetics, perfumes and 

decorative purposes. In Africa, in recent years 95% of the Black Rhino population 

have been eradicated by poachers for their horn. In the last one decade, over one-third 

of Africa’s elephant has been killed to collect 3,000 tonnes of ivory. In 1987, the 

Indian Govt. also banned the trade in Indian ivory. In 1962, nearly 70,000 whales 

were slaughtered, however, international trade in whale products id banned now. 

3. Exploitation of Selected Species- Exploitation of medicinally important plants has 

resulted in their disappearance from many of their natural habitat. The pitcher plants, 

Nepenthes Khasiana, Drosera species., Gnetum species., Psilotum species, Isoetes 

species., are ruthlessly sought and collected for teaching and laboratory work.in the 

category of overexploited plants may also be placed a number of orchids producing 

world’s most showy flowers. In India, an estimated 50-60 thousand varieties of rice 

were cultivated before independence, most of which are being dropped in favour of a 

few high yielding varieties. 

4. Habitat Fragmentation- It is one of the most serious causes of erosion of 

biodiversity. Fragmentation leads to artificially created ‘terrestrial lands’. An example 

of loss of biodiversity as the result of fragmentation is that of the Western forest of 

Ecuador, which were largely undisturbed till 1960, where newly constructed network 

of roads led to rapid human settlements and clearance of much of the forest area, have 

been fragmented into small patches of one to few square kilometres. 

5. Collection for Zoo and Research- Animals and plants are collected throughout the 

world for zoos and biological laboratories for study and research in science and 

medicine. For example, primates such as monkeys and chimpanzees are sacrificed for 

research as they have anatomical, genetic and physiological similarities to human 

beings. 

6. Introduction of Exotic Species- the introduction of Nile perch from north in Lake 

Victoria, Africa’s largest lake, has driven almost half of the 400 original fish species 

of the lake top near extinction. Both Eucalyptus and Casuarina are plants introduced 

in India from Australia. 

7. Pollution- It alters the natural habitat. Water pollution is injurious to the biotic 

components of estuary and coastal ecosystems. Toxic wastes entering the water 

bodies disturb the food chain and sop the aquatic ecosystems. The coral reefs are 

being threatened by pollution from industrialisation, oil transport, and offshore mining 

along the coastal areas.  
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8. Control of Pests and Predators- Predator and pest control measures, generally kill 

predators that are a component of balanced ecosystem and may also indiscriminately 

kill non- target species. 

9. Natural Calamities- Such as floods, draught, forest fires, earth- quakes, volcanic 

eruptions, epidemics etc. sometimes take a heavy toll of plant and animal life. Floods 

are frequent in moist tropical regions of the world which inundate much of the ground 

vegetation, trap a large number of animals while leading away soil nutrients. Forest 

fires in densely wooded localities often reduce to ashes a large number of plant and 

animal species and so do earthquakes. Volcanic eruptions may at times completely 

destroy plant and animal life in the surrounding areas. 

10. Other Factors- (a) Distribution range- the smaller the range of distribution, the 

greater the threat of extinction, (b) Degree of Specialisation- the more specialised an 

organism is, the more vulnerable it is to extinction, (c) position of the organism in the 

food chain—the higher the organism in food chain, the more susceptible it becomes, 

(d) Reproductive rate- Large organisms tend top produce fewer off springs at widely 

intervals. 
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CHAPTER 2 
STEPS TAKEN BY INDIAN GOVERNMENT TO PROTECT 

BIODIVERSITY 

The Government of India has initiated few schemes that are worked upon to protect the 

biodiversity and minimise the mortality of critically endangered, and threatened animals. 

Here are the few steps that Government of India has taken for the wildlife protection: 

● In the Wildlife Protection Act of 1972, GOI created Protected Areas like National 

Parks, Sanctuaries, Conservation Reserves and Community Reserves for the wildlife 

and imposed punishments on those indulged in illegal act of hunting. 

● Wetland(Conservation and Management) Rules 2010 have been formulated to protect 

wetlands in India. The Central Government of India has also initiated the scheme, 

National Plan for Conservation of Aquatic Eco-System that lends assistance to the 

states for the sound management of all wetlands. 

● In order to control the illegal trade of wildlife and that of endangered species, Wildlife 

Crime Control Bureau has been established. 
● Special organisations like Wildlife Institute of India, Bombay Natural History society 

and Salim Ali Centre of Ornithology and Natural History are formed to conduct 

research on conservation of wildlife. 
● To check the reduced population of Gyps vulture in India, Government of India has 

banned the veterinary use of diclofenac drug. 
● For replenishing the endangered species, the Central Government first initiated 

Integrated Development of Wildlife Habitat Scheme and later modified it by 

including a new component, Recovery of Endangered Species which included animals 

like Hangul/stag deer in Jammu and Kashmir, Vultures in Punjab, Haryana and 

Gujarat, Snow Leopard in Jammu and Kashmir, Himachal Pradesh, Uttarakhand and 

Arunachal Pradesh etc.  
● The State Governments have been asked to strengthen the field formations and 

increase patrolling in and around the Protected Areas. 

● GOI intensified anti-poaching activities and initiated special patrolling strategy for 

monsoon season. It also formed the anti-poaching squad. 
● In order to strengthen tiger conservation, National Tiger Conservation Authority is 

constituted by Government of India. 

● A special Tiger Protection Force(STPF) has also been constituted and is deployed in 

Karnataka, Maharashtra and Odisha. 
● E-Surveillance has been started in Kaziranga National Park in Assam and borders of 

Ratapani Wildlife Sanctuary in Madhya Pradesh. 
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WILDLIFE CONSERVATION INTIATIVES BY THE INDIAN 

GOVERNMENT 

The Indian government did take effective initiatives to conserve wildlife in the country, and 

amongst it, most commendable initiatives is the Wildlife Protection Act of 1972, which 

prohibits trade of rare and endangered species. 

Important Wildlife Protection Projects by Indian Government: 

❖ PROJECT TIGER 

 
Emblem of National Tiger Conservation Authority  

 One of the most successful wildlife conservation ventures ‘Project Tiger’ which was initiated 

way back in 1972, has not only contributed to the conservation of tigers but also of the entire 

ecosystem. This project is sponsored by Ministry of Environment Forest and Climatic 

Change. In the case of Sansar Chand vs. State of Rajasthan(2010), the appellant was arrested 

in 1974 for poaching tigers and smuggling their body parts to various countries, particularly 

China. The acts of poaching, killing, maiming, etc. of any animal are offences under Section 

428 and section 429 of the Indian Penal Code, 1860. The aim of the project is the protection 

of tigers from extinction, by ensuring that there is a practicable population of the species in 

their natural habitats.  

Measures taken for Conservation of Tigers under the Wildlife Act, 1972.  

Legal Measures 

1. The project was converted into a statutory authority by providing enabling provisions 

in the Wildlife Protection Act, 1972. A National Tiger Conservation Authority has 

been constituted under Section 38L of the Act. The Tiger and other Endangered 

Species Crime Control Bureau has also been established under Section 38Zof the Act. 

2. The punishment for offences related to tiger reserves and its core areas has been 

enhanced. 

3. Several treaties have been signed with neighbouring countries such as Nepal, China, 

Bangladesh for controlling trans-boundary illegal wildlife trade and tiger 

conservation. 

Administrative measures 

1. Anti-poaching activities have been strengthened, especially monsoon patrolling. This 

involves deploying anti-poaching squads. 

2. A National Tiger Conversation Authority has been constituted and a special Tiger 

Conservation Force has also been constituted. 
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Financial measures  

Monetary measures include the provision of financial and technical help via Centrally 

sponsored Schemes through the project itself and Integrated Development of Wildlife 

Habitats. 

❖ PROJECT ELEPHANT 

 
Elephants are “Ecosystem Engineers” 

 It was launched in 1992 and is a centrally sponsored scheme. Elephants face the threat of 

attrition, as opposed to extinction faced by Tigers. The project aims at assisting the 

management and protection of elephants in the states which have free ranging populations of 

wild elephants. The Elephants’ Preservation Act, 1879 has also been formulated for the 

protection of elephants across the country. India has over 27,000 elephants but only 65% of 

the elephant corridors are in protected areas. 

The objectives of the project are: 

1. Protection of Elephants, Elephant Corridors and their Habitats; 

2. Prevention of Man-Animal Conflicts; and ensuring the welfare of domesticated 

elephants. 

In Balram Kumawat vs. Union of India and Ors.(2003), the appellants had imported 

mammoth fossils, which is said to be an extinct species. They indulged in trading mammoth 

ivory, citing that it was not banned under the Wildlife Act or CITIES. In M/s ivory Traders 

and Ors. Vs Union of India and Ors.(1997),the petitioners were ivory traders. They imported 

mammoth ivory from Russia and Hong Kong. They pleaded that they were affected by the 

Wildlife Amendment Act, 1991. 

Measures for Protection of Elephants: 

● Monitoring of Illegal killing of Elephants Program(MIKE)- It began in 2003 in South 

Asia. 
● Haathi Mere Saathi- It was launched by the ministry of Environment and Forest in 

collaboration with Wildlife Trust of India. 
● Project Hangul- In the 1970’s the Jammu and Kashmir Government in association 

with the International Union for Conservation of Nature(IUCN) and World Wildlife 

Fund (WWF) designed a project for the protection and conservation of the Kashmir 

Red Stag and its habitat. This project later was known as Project Hangul. 
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❖ CROCODILE CONSERVATION PROJECT 

 
Reptiles represent some of the oldest living species on this planet hence it is high time we start caring for 

them as well 

The species of crocodilians was threatened in India due to the increasing number of 

indiscriminate killings. They were poached for commercial purposes, which led to a drastic 

decline in their population. Due to this, Project Crocodile was introduced in 1975. The 

primary focus was on breeding and rearing in captivity. Due to the implementation of this 

project, there is an increase in the population of crocodiles, which has saved them from 

extinction. The protected areas include National Chambal Sanctuary and Katerniaghat 

Wildlife Sanctuary. 

 

❖ UNDP SEA TURTLE PROJECT 

 
Slow to run but fast to run out 

With an objective to conserve the Olive Ridley turtles, the UNDP Sea Turtle Project was 

initiated by Wildlife Institute of India, Dehradun as the Implementing Agency in November 

1999. The project is for 10 coastal state in India especially Odisha where it has contributed 

towards the preparation of a map of breeding sites of Sea Turtles; identification of breeding 

places and habitats along the coastline, and migratory routes taken by Sea Turtles. The 

project also helped in the development of guidelines to safeguard the turtle mortality rate and 

for tourism in sea turtle areas. 

Apart from these projects, GOI has been handling projects like Vulture Conservation and 

India Rhino Vision(IRV)2020. 
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CHAPTER 3 
REASONS WHY WE NEED TO SAVE WILDLIFE TODAY 

1. Promotes Pollination and Continuity of Native Plant Species- Small animals 

particularly bees, insects, butterflies, and birds play an important role in food 

production. Conservation of these animals, therefore, aid in pollution. Since they 

depend on nectar from flowers, they are vital in crop production, inter-cropping, and 

promoting the continuity of native plant species. 

2. Medicinal Value- Plants being the major sources of medications, some animals are 

also vital in the production of medications. For example, the venom from cobra is an 

important ingredient in making the medications for leprosy while lobsters can be used 

as antifungals. 

3. Aesthetic benefits- it has been reported that people who spend most of their time 

outdoors hunting, watching wild animals or taking a stroll in natural habitats are more 

likely to suffer from stress and other stress related complications. Conserving wildlife 

means enjoying nature at its best. 

4. Preserves Heritage and Culture- Conserving wildlife means conserving heritage and 

traditional culture. Some places are known for their flora and fauna in relation to the 

native practices and ways of livelihood, which means that failing to conserve the 

environment, will lead to loss of their land and native heritage. 

5. Can Enhance Food Security- The most fundamental roles of Wildlife Conservation to 

humans is to enhance food security. By protecting natural habitats from degradation 

and forests against deforestation, the availability of a variety of food products would 

rise. It helps in research for promoting cultural diversity. 

6. Protects the livelihoods and knowledge of indigenous people- The people living 

around the forest areas and natural ecosystems such as lakes and rivers depend on 

these resources for their livelihood such as harvesting timber and firewood for 

construction and cooking respectively fish for survival, traditional medicines, fruits, 

vegetables and food for survival. Therefore, the conservation of wildlife resources can 

help in protecting livelihoods and indigenous people together with traditions. 
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CHAPTER 4 
MOST ENDANGERED WILD ANIMAL SPECIES OF INDIA 

1. Greater One-Horned Rhinoceros 

 
Excessive hunting and agricultural development reduced its range drastically 

It is listed as one of the most vulnerable species by the International Union for Conservation 

of Nature. The animal can be found in India and Nepal, particularly in the foothills of the 

Himalayas. Poaching of horns is an important reason for the decline of the one-horned 

Rhinoceros. 

2. Nilgiri Tahr 

 
A Nilgiri Tahr is estimated to be only around 2000-3000 

It is a threatened mountain ungulate clinging on to the tropical rainforest of the Western 

Ghats. Considered as the state animal of Tamil Nadu, the Nilgiri Tahr is facing a major threat 

in the Western Ghats. 
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3. Bengal Tigers 

 
Bengal Tigers are estimated to be left only around 2,500 

It is considered as the national animal of both the major countries of India and Bangladesh, 

the Bengal Tiger is justifiably considered as ‘Big Cat’. Tigers are fast vanishing due to 

human interference and poaching cases. 

4. Asiatic Lion 

 
Recently, an outbreak of Babesiosis caused by a protozoan parasite has reportedly caused the death of 

several lions in Gujarat’s Gir National Park 

Gujarat in India is home to a large population of Asiatic Lion. The 1400 sq.km Sasan Gir 

Wildlife Sanctuary in Gujarat is the last royal refuge of the Asiatic lion. Only 200 or so 

Asiatic lions exist in the wild. 

5. Lion Tailed Macaque 

 
Lion-Tailed Macaque is extremely important for seed dispersal 

Running along the west coast of India, the mountains of Western Ghats are home to a 

rare species, Lion Tailed Macaque can be found in the tiny, isolated pockets of the 

tropical forest in the Western Ghats. With only 2,900 species in zoo and wildlife 

reserves, the Lion Tailed Macaque is one of the most endangered animals in the 

world. 
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6. Snow Leopard 

 
One Snow Leopard has reportedly been killed and traded almost everyday 

Profoundly found in the steep and rocky regions of the Himalayas, the snow leopard is the 

descendent of the wild cat and panther families. There are 6,000 snow leopards in the world, 

but its population is gradually declining. 

7. Gharial  

 
 

Gharials has been listed as critically endangered on the IUCN Red List since 2007 

It is one of the three crocodilians found in India the longest of all living crocodilians. The 

holy river Ganges is one of the most habitat of the Gharial in India, the king of rivers also 

found in Chambal, Irrawaddy and Brahmaputra rivers. 
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CHAPTER 5 
THE RELATIONSHIP BETWEEN THE HUMANS AND NATURE 

 
Economy without ecology means managing the human nature relationship without knowing the 

delicate balance between humankind and the natural world 

Habitat loss is the leading cause of endangered species worldwide; almost every 

species faces the loss of their habitat. The most significant contribution to habitat loss 

is urban, commercial, agricultural, and coastal development. It is followed by 

contamination from pollution and pesticides, and environmental factors like climate 

change and global warming. Tourism is another issue, which includes recreational use 

of habitats and an influx of residents and visitors to an area. Loss of genetic variation 

is another serious issue, because without variation, a species is unable to adapt to the 

environment and therefore, will be at greater risk for extinction. Other factors that 

affect their population size are disease, hunting, tourism, predation, competition, and 

the pet trade. When a population becomes extremely small, it also becomes much 

more susceptible to environmental factors. We, as the human race are solely 

responsible for the significant amount of damage done to the wildlife. We humans are 

a part of each of the specific causes that is leading to extinction of wildlife. 
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CONCLUSION 
It can be concluded that the conservation of wildlife is very important to maintain stability in 

the ecosystem. The expansion of human activities into habitats of these species has led to 

considerable damage in the environment. The implementation of wildlife laws has to be more 

strict. An attempt has been made through the above mentioned projects for reducing the harm 

caused and to prevent future disruptions. The human being as the most intelligent species on 

the earth has to take care that our actions and omissions do not harm wildlife. The extinction 

of wildlife can pose extreme dangers to the entire planet. When one crucial part of the 

ecosystem is eliminated, the entire planet suffers. The most important question that arises 

here is how can we humans contribute towards saving wildlife? So our first step should be 

supporting these organisations that invest significant time and resources into researching and 

conserving wildlife. Educating ourselves and others is also  a very important step to shed 

light on these serious issues and raise awareness of the human impact on wildlife. Other 

lifestyle changes include buying and recycling sustainable products, not purchasing plastic, 

avoiding companies that are known polluters. We also reduce our personal footprint by 

walking more and driving less and reducing water consumption. The future is in our hands, 

and it is our own sake, but for the sake of generations to come. The facts are clear: immediate 

action is necessary to keep this planet alive. The choice is ours, of whether or not we want to 

make our personal impact on the world a personal one. 
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Introduction 

 

What is ozone layer? 

Ozone layer is a layer in the earth's stratosphere at an altitude of about 10 km (6.2 miles) 

containing a high concentration of ozone, which absorbs most of the ultraviolet radiation reaching 

the earth from the sun. The ozone layer or ozone shield is a region of Earth's stratosphere that 

absorbs most of the Sun's ultraviolet radiation. It contains a high concentration of ozone (O3) in 

relation to other parts of the atmosphere, although still small in relation to other gases in the 

stratosphere. The ozone layer is found in the lower portion of the earth’s atmosphere. It has the 

potential to absorb around 97-99% of the harmful ultraviolet radiations coming from the sun that 

can damage life on earth. If the ozone layer was absent, millions of people would develop skin 

diseases and may have weakened immune systems. 



 

 

➢ What is ozone layer depletion? 

Ozone layer depletion is the gradual thinning of the earth’s ozone layer in the upper atmosphere 

caused due to the release of chemical compounds containing gaseous bromine or chlorine from 

industries or other human activities. Ozone layer depletion is the thinning of the ozone layer 

present in the upper atmosphere. This happens when the chlorine and bromine atoms in the 

atmosphere come in contact with ozone and destroy the ozone molecules. One chlorine can destroy 

100,000 molecules of ozone. It is destroyed more quickly than it is created. Some compounds 

release chlorine and bromine on exposure to high ultraviolet light, which then contributes to the 

ozone layer depletion. Such compounds are known as Ozone Depleting Substances (ODS). 

 

 

 

 

The ozone-depleting substances that contain chlorine include chlorofluorocarbon, carbon 

tetrachloride, hydrochlorofluorocarbons, and methyl chloroform. Whereas, the ozone-depleting 

substances that contain bromine are halons, methyl bromide, and hydro Bromo fluorocarbons 

Chlorofluorocarbons are the most abundant ozone-depleting substance. It is only when the chlorine 

atom reacts with some other molecule, it does not react with ozone.



 

 

➢ Effects of ozone depletion: 

• Human Health Effects 

Breathing ground-level ozone can trigger a variety of health problems including chest pain, 

coughing, throat irritation, and congestion. It can worsen bronchitis, emphysema, and asthma. 

Ozone also can reduce lung function and inflame the lining of the lungs. Repeated exposure may 

permanently scar lung tissue. 

• Environmental Effects 

Ozone damages vegetation and ecosystems by inhibiting the ability of plants to open the 

microscopic pores on their leaves to breathe. It interferes with the photosynthesis process by 

reducing the amount of carbon dioxide the plants can process and release as oxygen. Elevated 

levels of ozone lead to reduced agricultural crop and commercial forest yields, reduced growth and 

survivability of tree seedlings, and increased susceptibility to diseases, pests and other stresses such 

as harsh weather. 

• Effects on Animals 

Direct exposure to ultraviolet radiations leads to skin and eye cancer in animals. 

• Effects on Marine Life 

Planktons are greatly affected by the exposure to harmful ultraviolet rays. These are higher in the 

aquatic food chain. If the planktons are destroyed, the organisms present in the lower food chain 

are also affected.



 

 

➢ Solutions to Ozone Layer Depletion: 

The depletion of the ozone layer is a serious issue and various programs have been launched by the 

government of various countries to prevent it. However, steps should be taken at the individual 

level as well to prevent the depletion of the ozone layer. 

Following are some points that would help in preventing this problem at a global level: 

• Avoid Using Pesticides 

Natural methods should be implemented to get rid of pests and weeds instead of using chemicals. 

One can use eco-friendly chemicals to remove the pests or remove the weeds manually. 

• Minimize the Use of Vehicles 

The vehicles emit a large amount of greenhouse gases that lead to global warming as well as ozone 

depletion. Therefore, the use of vehicles should be minimized as much as possible. 

• Use Eco-friendly Cleaning Products 

Most of the cleaning products have chlorine and bromine releasing chemicals that find a way into 

the atmosphere and affect the ozone layer. These should be substituted with natural products to 

protect the environment. 

• Use of Nitrous Oxide should be Prohibited 

The government should take actions and prohibit the use of harmful nitrous oxide that is adversely 

affecting the ozone layer. People should be made aware of the harmful effects of nitrous oxide and 

the products emitting the gas so that its use is minimized at the individual level as well. 



 

CHLOROFLUOROCARBONS (CFCs) 

 

Chlorofluorocarbons (CFC) are gases used for various purposes including solvents, refrigerants and 

aerosol sprays. They are organic chemicals and contain carbon, (sometimes hydrogen,) chlorine, 

and fluorine. They were much used in the middle 20th century, replacing chemicals that were toxic 

or flammable or had traits that were generally harmful to human health. 

Chlorofluorocarbons are used in a variety of applications because of their low toxicity, reactivity 

and flammability. Every permutation of fluorine, chlorine and hydrogen-based on methane and 

ethane has been examined and most have been commercialized. 

Furthermore, many examples are known for higher numbers of carbon as well as related 

compounds containing bromine. Uses include refrigerants, blowing agents, propellants in medicinal 

applications and degreasing solvents. 

The strength of CFC absorption bands and the unique susceptibility of the atmosphere at 

wavelengths where CFCs (indeed all covalent fluorine compounds) absorb creates a “super” 

greenhouse gas (GHG) effect from CFCs and other unreactive fluorine-containing gases such as 

perfluorocarbons, HFCs, HCFCs, Bromo fluorocarbons. Use of certain chloroalkanes as solvents 

for large-scale application, such as dry cleaning, have been phased out, for example, by the IPPC 

directive on greenhouse gases in 1994 and by the volatile organic compounds (VOC) directive of 

the European Union in 1997. Permitted chlorofluoro alkane uses are medicinal only. According to 

scientific communities, the hole in the ozone layer has begun to recover as a result of CFC bans. 

India is one of the few countries that are pioneers in the use of non-Ozone Depleting technologies 

and have a low Global Warming Potential (GWP). 



 

➢ Uses of CFCs? 

Because of the special characteristics such as inflammability and non-toxicity of CFCs encouraged 

its production and consumption particularly in developed countries, after the 1960's. The modern 

lifestyle of the second half of the 20th century had been made possible by the use of CFCs. Man-

made CFCs however, are the main cause of stratospheric ozone depletion. The most common uses 

of CFCs are: 

• Refrigerants for refrigerators, automobiles and air-conditioners 

• Cleaning agents for semi-conductors and precision parts 

• Foaming agents for insulating materials and packing cushions 

• Propellants for aerosol sprays 



 

➢ How does CFC effect the ozone layer? 

CFCs are released from refrigeration, propellant and cleaning devices and processes. Once they are 

in the Earth's lower atmosphere, they tend to persist for years due to their stable chemical makeup. 

Their lengthy lifespan allows some CFCs to ultimately reach the upper stratosphere. Once in the 

stratosphere, ultraviolet light from the sun breaks CFC molecular bonds, releasing chlorine atoms. 

Free chlorine atoms then undergo a series of chemical reactions that destroy the ozone layer by 

thinning its concentration. The destruction of ozone requires atomic chlorine produced by sunlight: 

Sunlight also drives the following reactions: 

 

 

 

 

Finally, a reduced ozone layer allows stronger and more harmful wavelengths of light to enter the 

Earth's atmosphere. 



 

➢ Steps to reduce CFCs emissions? 

• Household Products 

Most modern household products do not contain CFCs, but some may. Many aerosols, cleaning 

solvents and foam blowing agents (such as fire extinguishers) used to contain CFCs and 

occasionally still do. The United Nations Environment Program releases a list of chemical products 

that contain substances that deplete the ozone layer, as well as alternative products that do not harm 

the ozone layer. The U.S. Environmental Protection Agency also has a searchable database 

containing environmental information for products. 

• Safe Appliance Disposal 

Refrigerators and freezers, especially those manufactured before 1995, often contain CFCs. Air- 

conditioning units and dehumidifiers may also contain hydrochlorofluorocarbons, which deplete 

the ozone layer. Safe disposal of old appliances prevents CFCs and HCFCs from being released 

into the environment. You may be able to a find free or inexpensive safe disposal service by 

contacting your local utility company. If the appliance still works, you may be able to find a bounty 

program that will pick up the appliance free of charge and safely redistribute it to somebody who 

can use it. A more expensive but still safe option involves hiring an EPA-certified technician to 

remove any dangerous refrigerants from the appliance and then paying for disposal through a local 

recycling program or garbage dump. 

• Industrial Efforts 

CFCs are currently more common in industrial products than household products. If you own a 

business or work in the manufacturing industry, search the EPA and United Nations Environment 

Program databases for safe CFC-free products. Employees can also recommend safe products to 

employers and make others aware of the negative effects of ozone-depleting substances. If you sell 

items manufactured elsewhere, choose items made without the use of CFCs whenever possible. 

• Policy Changes 

Encourage legislation that reduces CFC emissions. The National Resources Defense Council also 

recommends writing to companies that you or your business patronize to encourage them to reduce 

use of CFCs and other ozone-depleting substances. Let them know the reasons behind your 

concern, such as ozone depletion and increased skin cancer risk, and then explain that you are 

making an effort to purchase products without harmful chemicals. Purchasing power can greatly 

affect ingredients in products and chemicals used in manufacturing.



 

 

UV EXPOSURE 

 

Ultraviolet (UV) radiation is a form of electromagnetic radiation that comes from the sun and man-

made sources like tanning beds and welding torches. Radiation is the emission (sending out) of 

energy from any source. There are many types of radiation, ranging from very high- energy (high-

frequency) radiation – like x-rays and gamma rays – to very low-energy (low- frequency) radiation 

– like radio waves. UV rays are in the middle of this spectrum. They have more energy than visible 

light, but not as much as x-rays. 

 

UV radiation is divided into 3 main groups: 

• UVA rays have the least energy among UV rays. These rays can cause skin cells to age and 

can cause some indirect damage to cells’ DNA. UVA rays are mainly linked to long-term 

skin damage such as wrinkles, but they are also thought to play a role in some skin cancers. 

• UVB rays have slightly more energy than UVA rays. They can damage the DNA in skin 

cells directly, and are the main rays that cause sunburns. They are also thought to cause 

most skin cancers. 

• UVC rays have more energy than the other types of UV rays. Fortunately, because of this, 

they react with ozone high in our atmosphere and don’t reach the ground, so they are not 

normally a risk factor for skin cancer. But UVC rays can also come from some man-made 

sources, such as arc welding torches, mercury lamps, and UV sanitizing bulbs used to kill 

bacteria and other germs (such as in water, air, food, or on surfaces). 



 

 

 

 

➢ How are people exposed to UV radiation? 

• Sunlight 

Sunlight is the main source of UV radiation, even though UV rays make up only a small portion of 

the sun’s rays. Different types of UV rays reach the ground in different amounts. About 95% of the 

UV rays from the sun that reach the ground are UVA rays, with the remaining 5% being UVB rays. 

The amount of UV exposure a person gets depends on the strength of the rays, the length of time 

the skin is exposed, and whether the skin is protected with clothing or sunscreen. 

• Man-made sources of UV rays 

People can also be exposed to man-made sources of UV rays. These include: 

➢ Sunlamps and sunbeds (tanning beds and booths): The amount and type of UV 

radiation someone is exposed to from a tanning bed (or booth) depends on the 

specific lamps used in the bed, how long a person stays in the bed, and how many 

times the person uses it. Most modern UV tanning beds emit mostly UVA rays, 

with the rest being UVB. 

➢ Phototherapy (UV therapy): Some skin problems (such as psoriasis) are 

helped by treatment with UV light. For a treatment known as PUVA, a drug 

called a psoralen is given first. The drug collects in the skin and makes it more 

sensitive to UV. Then the patient is treated with UVA radiation 

➢ Black-light lamps: These lamps use bulbs that give off UV rays (mostly UVA). 

The bulb also gives off some visible light, but it has a filter that blocks most of that 

out while letting the UV rays through. These bulbs have a purple glow and are 

used to view fluorescent material. Bug-zapping insect traps also use “black light” 

that gives off some UV rays, but the bulbs use a different filter that causes them to 

glow blue. 

➢ High-pressure xenon and xenon-mercury arc lamps, plasma torches, and welding 

arcs: Xenon and xenon-mercury arc lamps are used as sources of light and UV 

rays for many things, such as UV “curing” (of inks, coatings, etc.), disinfection, to 

simulate sunlight (to test solar panels, for example), and even in some car 



 

headlights. Most of these, along with plasma torches and welding arcs, are mainly 

of concern in terms of workplace UV exposure



 

➢ Health issues related to UV radiation? 

In addition to skin cancer, exposure to UV rays can cause other health problems: 

• UV rays, either from the sun or from artificial sources like tanning beds, can cause sunburn. 

• Exposure to UV rays can cause premature aging of the skin and signs of sun damage such as 

wrinkles, leathery skin, liver spots, actinic keratosis, and solar elastosis. 

• UV rays can also cause eye problems. They can cause the cornea (on the front of the eye) to 

become inflamed or burned. They can also lead to the formation of cataracts (clouding of the 

lens of the eye) and pterygium (tissue growth on the surface of the eye), both of which can 

impair vision. 

• Exposure to UV rays can also weaken the immune system, so that the body has a harder time 

fending off infections. This can lead to problems such as reactivation of herpes triggered by 

exposure to the sun or other sources of UV rays. 

• Some people are more sensitive to the damaging effects of UV radiation. Some medications 

can also make you more sensitive to UV radiation, making you more likely to get sunburned. 

And certain medical conditions can be made worse by UV radiation.



 

 

➢ How to avoid getting UV rays? 

It’s not possible (or healthy) to avoid sunlight completely, but there are ways to help ensure you’re 

not getting too much sun: 

• If you’re going to be outside, simply staying in the shade, especially during midday hours, is 

one of the best ways to limit your UV exposure from sunlight. 

• Protect your skin with clothing that covers your arms and legs. 

• Wear a hat to protect your head, face, and neck. 

• Wear sunglasses that block UV rays to protect your eyes and the skin around them. 

• Use sunscreen to help protect skin that isn’t covered with clothing.



 

Conclusion 

From this study it can be concluded that today’s world is more serious about the ozone depletion 

because if the ozone layer depletes quickly than we will leave nothing for our future generation. 

Hence, to control the depletion of ozone layer we have to stop the use of CFCs. Scientists are doing 

their best to save the ozone layer by recommending the use of substitutes of CFCs which doesn’t 

harmful for ozone. As a result, we can see positive result over this phenomenon. Scientists showed 

that, because of banned the using of CFCs which are the main cause of ozone depletion- the ozone 

depletion process has been decreasing from few years. Although the necessity of CFCs is 

supplementary, but it is our duty to save our planet by stop uses of CFCs or using non-harmful 

substitutes and to protect the ozone layer. The few studies that have addressed the biological 

changes in the skin induced by indoor tanning have shown that they are similar to those induced by 

sunlight. Many studies have substantiated the carcinogenic effects of UV radiation. Experimental 

studies in humans have shown that in the basal layers of the epidermis, where melanocytes are 

located, UVA induces more DNA damage than does UVB. Both UVA and UVB radiation can 

affect the immune system: while UVB induces immunosuppression at both the local and systemic 

levels, UVA does not induce systemic immune suppression. Exposure to tanning appliances has 

also been shown to induce changes in the skin immune system, including reduced skin test 

responses, changes in lymphocyte populations. We are cognizant of the importance of this issue for 

the health of light-skinned populations. The strength of the existing evidence suggests that 

policymakers should consider enacting measures, such as prohibiting minors and discouraging 

young adults from using indoor tanning facilities, to protect the general population from possible 

additional risk for melanoma. 
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INTRODUCTION 
 

 

Pollution is a ubiquitous problem in the present-day world, and it is rising 
continuously all around the globe. All kinds of pollution, such as water, 
land,  sound, and air pollution has a profound impact on every living 
organism present on the earth. We inhale many toxins and pollutants 
along with oxygen while breathing, which can cause severe health 
problems and can even lead to an untimely death. Developing countries 
face more pollution-related health problems as compared to developed 
countries. However, students alongside scientists are working hard to 
protect our home planet from harmful pollution and its hazardous effects. 

Fortunately, more and more people are working for environmental 
protection and conservation. Government and private organizations are 
working to reduce the factors that are damaging the nature we live in. 
Today’s students are also more concerned about the harmful effects of 
the contaminated environment and seek to help in their own way. During 
school and college, the importance of a sound environment is taught to 
all scholars. They are also asked to work on projects and proceedings on 
environmental protection methods. 

 

 

 

 

 

 

 

 

 

 

  



ENVIRONMENTAL     POLLUTION 

A Natural Resource may be defined as any material given to us by nature which can 

be transformed in a way that it becomes more valuable and useful.  

  ENVIRONMENTAL POLLUTION  is the introduction of contaminants into the natural 

environment that cause adverse change.[1] Pollution can take the form of chemical 

substances or energy, such as noise, heat, or light. Pollutants, the components of pollution, can 

be either foreign substances/energies or naturally occurring contaminants. Pollution is often 

classed as point source or nonpoint source 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.  

 

POLUTION AND POLUTANT 

Human activities directly or indirectly affect the environment adversely. A stone crusher adds a lot of 

suspended particulate matter and noise into the atmosphere. Automobiles emit from their tail pipes 

oxides of nitrogen, sulphur dioxide, carbon dioxide, carbon monoxide and a complex mixture of 

unburnt hydrocarbons and black soot which pollute the atmosphere. Domestic sewage and run off 

from agricultural fields, laden with pesticides and fertilizers, pollute water bodies. Effluents from 

tanneries contain many harmful chemicals and emit foul smell. These are only a few examples which 

show how human activities pollute the environment. Pollution may be defined as addition of 

undesirable material into the environment as a result of human activities. The agents which cause 

environmental pollution are called pollutants. A pollutants may be defined as a physical, chemical or 

biological substance unintentionally released into the environment which is directly or indirectly 

harmful to humans and other living organisms. 

TYPES OF POLLUTION 

 Pollution may be of the following types:  

 • Air pollution 

 • Noise pollution  

 • Water pollution 

 • Soil pollution 

 • Thermal pollution 

 • Radiation pollution 

 • Light pollution 

https://en.wikipedia.org/wiki/Contaminant
https://en.wikipedia.org/wiki/Pollution#cite_note-1
https://en.wikipedia.org/wiki/Chemical_substance
https://en.wikipedia.org/wiki/Chemical_substance
https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Pollutant
https://en.wikipedia.org/wiki/Point_source_pollution
https://en.wikipedia.org/wiki/Nonpoint_source_pollution


 

 

AIR POLLUTION 
 

 

Air pollution is the presence of substances in the atmosphere that are harmful to 

the health of humans and other living beings, or cause damage to the climate or to 

materials. There are many different types of air pollutants, such as gases, 

particulates, and biological molecules. 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. 

There is a certain percentage of gases present in the atmosphere. An increase or decrease in 

the composition of these gases is harmful to survival. This imbalance in the gaseous 

composition has resulted in an increase in earth’s temperature, which is known as global 

warming. 

TYPES OF AIR POLLUTANTS 

There are two types of air pollutants: 

PRIMARY POLLUTANTS 

The pollutants that directly cause air pollution are known as primary pollutants. Sulphur-

dioxide emitted from factories is a primary pollutant. 



SECONDARY POLLUTANTS 

The pollutants formed by the intermingling and reaction of primary pollutants are known as 

secondary pollutants. Smog, formed by the intermingling of smoke and fog, is a secondary 

pollutant. 

Causes of Air Pollution 

Following are the important causes of air pollution: 

BURNING OF FOSSIL FUELS 

The combustion of fossil fuels emits a large amount of sulphur dioxide. Carbon monoxide 

released by incomplete combustion of fossil fuels also results in air pollution. 

AUTOMOBILES 

The gases emitted from vehicles such as jeeps, trucks, cars, buses, etc. pollute the 

environment. These are the major sources of greenhouse gases and also result in diseases 

among individuals. 

AGRICULTURAL ACTIVITIES 

Ammonia is one of the most hazardous gases emitted during agricultural activities. The 

insecticides, pesticides and fertilizers emit harmful chemicals in the atmosphere and 

contaminate it. 

FACTORIES AND INDUSTRIES 

Factories and industries are the main source of carbon monoxide, organic compounds, 

hydrocarbons and chemicals. These are released into the air, degrading its quality. 

MINING ACTIVITIES 

In the mining process, the minerals below the earth are extracted using large pieces of 

equipment. The dust and chemicals released during the process not only pollute the air, but 

also deteriorate the health of the workers and people living in the nearby areas. 

DOMESTIC SOURCES 

The household cleaning products and paints contain toxic chemicals that are released in the 

air. The smell from the newly painted walls is the smell of the chemicals present in the paints. 

It not only pollutes the air but also affects breathing. 

 Effects of Air Pollution 

The hazardous effects of air pollution on the environment include: 

DISEASES 

Air pollution has resulted in several respiratory disorders and heart diseases among humans. 

The cases of lung cancer have increased in the last few decades. Children living near polluted 

areas are more prone to pneumonia and asthma. Many people die every year due to the direct 

or indirect effects of air pollution. 

https://byjus.com/biology/fossil-fuel/


GLOBAL WARMING 

Due to the emission of greenhouse gases, there is an imbalance in the gaseous composition of 

the air. This has led to an increase in the temperature of the earth. This increase in earth’s 

temperature is known as global warming. This has resulted in the melting of glaciers and an 

increase in sea levels. Many areas are submerged underwater. 

ACID RAIN 

The burning of fossil fuels releases harmful gases such as nitrogen oxides and sulphur oxides 

in the air. The water droplets combine with these pollutants, become acidic and fall as acid 

rain which damages human, animal and plant life. 

OZONE LAYER DEPLETION 

The release of chlorofluorocarbons, halons, and hydro chlorofluorocarbons in the atmosphere 

is the major cause of depletion of the ozone layer. The depleting ozone layer does not prevent 

the harmful ultraviolet rays coming from the sun and causes skin diseases and eye problems 

among individuals. 

Air Pollution Control 

Following are the measures one should adopt, to control air pollution: 

Avoid Using Vehicles People should avoid using vehicles for shorter distances. Rather, they 

should prefer public modes of transport to travel from one place to another. This not only 

prevents pollution, but also conserves energy. 

Energy Conservation A large number of fossil fuels are burnt to generate electricity. 

Therefore, do not forget to switch off the electrical appliances when not in use. Thus, you can 

save the environment at the individual level. Use of energy-efficient devices such CFLs also 

controls pollution to a greater level. 

Use of Clean Energy Resources The use of solar, wind and geothermal energies reduce air 

pollution at a larger level. Various countries, including India, have implemented the use of 

these resources as a step towards a cleaner environment. 

Other air pollution control measures include: 

1. By minimizing and reducing the use of fire and fire products. 
2. Since industrial emissions are one of the major causes of air pollution, the pollutants 

can be controlled or treated at the source itself to reduce its effects. For example, if 
the reactions of a certain raw material yield a pollutant, then the raw materials can 
be substituted with other less polluting materials. 

3. Fuel substitution is another way of controlling air pollution. In many parts of India, 
petrol and diesel are being replaced by CNG – Compressed Natural Gas fueled 
vehicles. These are mostly adopted by vehicles that aren’t fully operating with ideal 
emission engines. 

4. Although there are many practices in India, which focus on repairing the quality of 
air, most of them are either forgotten or not being enforced properly. There are still 
a lot of vehicles on roads which haven’t been tested for vehicle emissions. 

https://byjus.com/biology/global-warming/


5. Another way of controlling air pollution caused by industries is to modify and 
maintain existing pieces of equipment so that the emission of pollutants is 
minimized. 

6. Sometimes controlling pollutants at the source is not possible. In that case, we can 
have process control equipment to control the pollution. 

7. A very effective way of controlling air pollution is by diluting the air pollutants. 
8. The last and the best way of reducing the ill effects of air pollution is tree plantation. 

Plants and trees reduce a large number of pollutants in the air. Ideally, planting trees 
in areas of high pollution levels will be extremely effective.

 

NOISE POLLUTION 
 

 

The word noise is derived from a Latin word ‘Nausea’ which means sickness in which one 

feels the need to vomit. Noise is the unpleasant and undesirable sound which leads to 

discomfort in human beings. The intensity of sound is measured in decibels (dB). The 

faintest sound which can be heard by the Human ear is 1 Db. Due to increasing noise around 

the civilizations, noise pollution has become a matter of concern. Some of its major causes 

are vehicles, aircraft, industrial machines, loudspeakers, crackers, etc. Some other appliances 

also contribute to noise pollution like television, transistor, radio, etc. when used at high 

volume. 

TYPES OF NOISE POLLUTION 

Following are the three types of pollution: 

• Transport Noise 

• Neighbourhood Noise 

• Industrial Noise 

Transport Noise 



It mainly consists of traffic noise which has increased in recent years with the increase in the 

number of vehicles. The increase in noise pollution leads to deafening of older people, 

headache, hypertension, etc. 

NEIGHBOURHOOD NOISE 

The noise from gadgets, household utensils etc. Some of the main sources are musical 

instruments, transistors, loudspeakers, etc. 

INDUSTRIAL NOISE 

It is the high-intensity sound which is caused by heavy industrial machines. According to 

many researches, industrial noise pollution damages the hearing ability to around 20%. 

CAUSES AND SOURCES OF NOISE POLLUTION 

Following are the causes and sources of noise pollution: 

• Industrialisation: Industrialisation has led to an increase in noise pollution as the use of 
heavy machinery such as generators, mills, huge exhaust fans are used, resulting in the 
production of unwanted noise. 

• Vehicles: Increased number of vehicles on the roads are the second reason for noise 
pollution. 

• Events: Weddings, public gatherings involve loudspeakers to play music resulting in the 
production of unwanted noise in the neighbourhood. 

• Construction sites: Mining, construction of buildings, etc add to the noise pollution. 

• Unnecessary usage of fireworks 

• Industrial noise 

EFFECTS OF NOISE POLLUTION ON HUMAN HEALTH 

Noise pollution can be hazardous to human health in the following ways: 

• Hypertension: It is a direct result of noise pollution which is caused due to elevated blood 
levels for a longer duration. 

• Hearing loss: Constant exposure of human ears to loud noise that are beyond the range of 
sound that human ears can withstand damages the eardrums, resulting in loss of hearing. 

• Sleeping disorders: Lack of sleep might result in fatigue and low energy level throughout the 
day affecting everyday activities. Noise pollution hampers the sleep cycles leading to 
irritation and an uncomfortable state of mind. 

• Cardiovascular issues: Heart-related problems such as blood pressure level, stress and 
cardiovascular diseases might come up in a normal person and a person suffering from any 
of these diseases might feel a sudden shoot up in the level. 

PREVENTION OF NOISE POLLUON 

Some noise pollution preventive measures are provided in the points below. 



• Honking in public places like teaching institutes, hospital, etc. should be banned. 

• In commercial, hospital, and industrial buildings, adequate soundproof systems should be 
installed. 

• Musical instruments sound should be controlled to desirable limits. 

• Dense tree cover is useful in noise pollution prevention. 

• Explosives should be not used in forest, mountainous and mining areas. 

 

 

  

 

 

                               WATER POLUTION 
 

Water pollution is the contamination of water bodies (like oceans, seas, lakes, rivers, aquifers, 

and groundwater) usually caused due to human activities. Water pollution is any change in the 

physical, chemical or biological properties of water that will have a detrimental consequence of 

any living organism. 

Drinking water, also called Potable Water, is the water that is considered safe enough for human 

and animal consumption. This is water that is generally used for drinking, cooking, washing, 

crop irrigation, etc. These days chemicals, bacteria, and other pollutants are even affecting 

our drinking water. 

 Sources of Water Pollution 

Some of the most commonly occurring water pollutants are 

https://www.toppr.com/guides/science/water-a-precious-resource/groundwater-important-source-water/
https://www.toppr.com/guides/science/the-living-organisms-and-their-surroundings/living-organism/
https://www.toppr.com/guides/biology/crop-production-and-management/irrigation/
https://www.toppr.com/guides/biology/microbes-in-human-welfare/biofertilizers/
https://www.toppr.com/guides/chemistry/environmental-chemistry/particulate-pollutants/
https://www.toppr.com/guides/chemistry/pollution-of-air-and-water/what-is-potable-water-and-how-is-water-purified/


• Domestic Waste 

• Industrial effluents 

• Insecticides and pesticides 

• Detergents and Fertilizers 

Some of the water pollution that is caused is by Direct Sources, such as factories, waste 

management facilities. refineries etc, that directly release waste and harmful by-products into the 

nearest water source without treating them. Indirect sources include pollutants that enter the 

water bodies via groundwater or soil or via the atmosphere as acid rain. 

EFFECTS OF POLLUTION OF WATER 

1. Diseases: In humans, drinking or consuming polluted water in any way has many 
disastrous effects on our health. It causes typhoid, cholera, hepatitis and various 
other diseases. 

2. Destruction of Ecosystems: Ecosystems are extremely dynamic and respond to 
even small changes in the environment. Water pollution can cause an entire 
ecosystem to collapse if left unchecked. 

3. Eutrophication: Chemicals in a water body, encourage the growth of algae. These 
algae form a layer on top of the pond or lake. Bacteria feed on this algae and 
this decreases the amount of oxygen in the water body, severely affecting the 
aquatic life there. 

4. Effects the food chain: Disruption in food chains happens when toxins and 
pollutants in the water are consumed by aquatic animals (fish, shellfish etc) 
which are then consumed by humans. 

PREVENTION 

The best way to prevent large-scale water pollution is to try and reduce its harmful effects. There 

are various small changes we can make to protect ourselves from a scary future where water is 

scarce. 

1. Save Water: Conserving water is our first aim. Water wastage is a major problem 
globally and we are only now waking up to the issue. Simply small changes you 
can make domestically will make a huge difference. 

2. Better treatment of sewage: So treating waste products before disposing of it in 
a water body helps reduce water pollution on a large scale. Agriculture or other 
industries can reuse this wastewater by reducing its toxic contents. 

3. Use environmentally friendly products: By using soluble products that do not go 
on to become pollutants, we can reduce the amount of water pollution caused 
by a household. 

https://www.toppr.com/guides/chemistry/pollution-of-air-and-water/how-does-water-get-polluted/
https://www.toppr.com/guides/biology/human-health-and-diseases/types-of-diseases/
https://www.toppr.com/guides/biology/human-health-and-diseases/types-of-diseases/
https://www.toppr.com/guides/biology/our-environment/ecosystem/
https://www.toppr.com/guides/evs/a-treat-for-mosquito/algae/
https://www.toppr.com/guides/science/air-around-us/oxygen-in-air/
https://www.toppr.com/guides/science/respiration-in-organism/respiration-in-other-animals/


                                

SOIL POLLUTION 
 

Soil pollution refers to the contamination of soil with anomalous concentrations of 
toxic substances. It is a serious environmental concern since it harbours many 
health hazards. For example, exposure to soil containing high concentrations of 
benzene increases the risk of contracting leukaemia. 

It is important to understand that all soils contain compounds that are harmful/toxic 
to human beings and other living organisms. However, the concentration of such 
substances in unpolluted soil is low enough that they do not pose any threat to the 
surrounding ecosystem. When the concentration of one or more such toxic 
substances is high enough to cause damage to living organisms, the soil is said to 
be contaminated. 

The root cause of soil pollution is often one of the following: 

• Agriculture (excessive/improper use of pesticides) 

• Excessive industrial activity 

• Poor management or inefficient disposal of waste 

The challenges faced in soil remediation (decontamination of soil) are closely 
related to the extent of soil pollution. The greater the contamination, the greater the 
requirement of resources for remediation. 

THE POLLUTANTS THAT CONTAMINATE SOIL 

Some of the most hazardous soil pollutants are xenobiotics – substances that are 
not naturally found in nature and are synthesized by human beings. The term 
‘xenobiotic’ has Greek roots – ‘Xenos’ (foreigner), and ‘Bios’ (life). Several 



xenobiotics are known to be carcinogens. An illustration detailing major soil 
pollutants is provided below. 

 What are the Processes that Cause Soil Pollution? 

Soil pollution can be broadly classified into two categories – 

• Naturally caused soil pollution 

• Anthropogenic soil pollution (caused by human activity) 

NATURAL POLLUTION OF SOIL 

In some extremely rare processes, some pollutants are naturally accumulated in 
soils. This can occur due to the differential deposition of soil by the atmosphere. 
Another manner in which this type of soil pollution can occur is via the transportation 
of soil pollutants with precipitation water. 

An example of natural soil pollution is the accumulation of compounds containing 
the perchlorate anion (ClO4

–) in some dry, arid ecosystems. It is important to note 
that some contaminants can be naturally produced in the soil under the effect of 
certain environmental conditions. For example, perchlorates can be formed in soils 
containing chlorine and certain metals during a thunderstorm. 

ANTHROPOGENIC SOIL POLLUTION 

Almost all cases of soil pollution are anthropogenic in nature. A variety of human 
activities can lead to the contamination of soil. Some such processes are listed 
below. 

• The demolition of old buildings can involve the contamination of nearby soil 
with asbestos. 

• Usage of lead-based paint during construction activities can also pollute the 
soil with hazardous concentrations of lead. 

• Spillage of petrol and diesel during transportation can contaminate soils with 
the hydrocarbons found in petroleum. 

• Activities associated with metal casting factories (foundries) often cause the 
dispersion of metallic contaminants into the nearby soils. 

• Underground mining activities can cause the contamination of land with 
heavy metals. 

• Improper disposal of highly toxic industrial/chemical waste can severely 
pollute the soil. For example, the storage of toxic wastes in landfills can result 
in the seepage of the waste into the soil. This waste can go on to pollute 
groundwater as well. 

• Chemical pesticides contain several hazardous substances. Excessive and 
inefficient use of chemical pesticides can result in severe soil pollution. 

• Sewage produced in urbanized areas can also contaminate soil (if not 
disposed of correctly). These wastes may also contain several carcinogenic 
substances. 



Other forms of waste that can pollute soil include nuclear waste, e-waste, and coal 
ash. 

WHAT ARE THE NEGATIVE CONSEQUENCES OF SOIL POLLUTION? 

Soil pollution harbours a broad spectrum of negative consequences that affect 
plants, animals, humans, and the ecosystem as a whole. Since children are more 
susceptible to diseases, polluted soil poses a greater threat to them. Some 
important effects of soil pollution are detailed in this subsection. 

EFFECTS ON HUMAN BEINGS 

Soil contaminants can exist in all three phases (solid, liquid, and gaseous). 
Therefore, these contaminants can find their way into the human body via several 
channels such as direct contact with the skin or through the inhalation of 
contaminated soil dust. 

The short term effects of human exposure to polluted soil include: 

• Headaches, nausea, and vomiting. 

• Coughing, pain in the chest, and wheezing. 

• Irritation of the skin and the eyes. 

• Fatigue and weakness. 

A variety of long-term ailments have been linked to soil pollution. Some such 
diseases are listed below. 

• Exposure to high levels of lead can result in permanent damage to the 
nervous system. Children are particularly vulnerable to lead. 

• Depression of the CNS (Central Nervous System). 

• Damage to vital organs such as the kidney and the liver. 

• Higher risk of developing cancer. 

It can be noted that many soil pollutants such as petroleum hydrocarbons and 
industrial solvents have been linked to congenital disorders in humans. Thus, soil 
pollution can have several negative effects on human health. 

EFFECTS ON PLANTS AND ANIMALS 

Since soil pollution is often accompanied by a decrease in the availability of 
nutrients, plant life ceases to thrive in such soils. Soils contaminated with inorganic 
aluminium can prove toxic to plants. Also, this type of pollution often increases the 
salinity of the soil, making it inhospitable for the growth of plant life. 

Plants that are grown in polluted soil may accumulate high concentrations of soil 
pollutants through a process known as bioaccumulation. When these plants are 
consumed by herbivores, all the accumulated pollutants are passed up the food 
chain. This can result in the loss/extinction of many desirable animal species. Also, 
these pollutants can eventually make their way to the top of the food chain and 
manifest as diseases in human beings. 

https://byjus.com/chemistry/three-states-of-matter/


EFFECTS ON THE ECOSYSTEM 

• Since the volatile contaminants in the soil can be carried away into the 
atmosphere by winds or can seep into underground water reserves, soil 
pollution can be a direct contributor to air and water pollution. 

• It can also contribute towards acid rain (by releasing huge quantities of 
ammonia into the atmosphere). 

• Acidic soils are inhospitable to several microorganisms that improve soil 
texture and help in the decomposition of organic matter. Thus, the negative 
effects of soil pollution also impact soil quality and texture. 

• Crop yield is greatly affected by this form of pollution. In China, over 12 million 
tons of grain (worth approximately 2.6 billion USD) is found to be unfit for 
human consumption due to contamination with heavy metals (as per studies 
conducted by the China Dialogue). 

HOW CAN SOIL POLLUTION BE CONTROLLED? 

Several technologies have been developed to tackle soil remediation. Some 
important strategies followed for the decontamination of polluted soil are listed 
below. 

• Excavation and subsequent transportation of polluted soils to remote, 
uninhabited locations. 

• Extraction of pollutants via thermal remediation – the temperature is raised in 
order to force the contaminants into the vapour phase, after which they can 
be collected through vapour extraction. 

• Bioremediation or phytoremediation involves the use of microorganisms and 
plants for the decontamination of soil. 

• Mycoremediation involves the use of fungi for the accumulation of heavy 
metal contaminants 

https://byjus.com/chemistry/water-pollution-causes/


•   
THERMAL POLLUTION 

Thermal pollution is the degradation of water quality by any process that changes ambient 

water temperature. A common cause of thermal pollution is the use of water as a coolant by 

power plants and industrial manufacturers. 

Today’s environmental pollution is a global phenomenon which has become a major 

concern for people all over the world since it has severe long term consequences. 

When we heard the term pollution, then we think about the concepts like carbon 

emission, personal pollution, and waste. However, the thermal pollution is a real and 

persistent problem in modern industrialized society. 

The term thermal pollution has been used to indicate the detrimental effects of 

heated effluent discharge by various power plants. It denotes the impairment of 

quality and deterioration of aquatic and terrestrial environment by various industrial 

plants like thermal, atomic, nuclear, coal-fired plants, oil field generators, factories, 

and mills 

The sources of Thermal Pollution- 

1.  Nuclear Power Plant 

2. Coal-fired power Plant   



3. Industrial Effluents 

4. Domestic Sewage 

5. Hydro-electric power 

6. Thermal Power Plant 

The discharged effluents of these sources have a higher temperature than the intake 

water that reduces the concentration of oxygen from the water which causes the 

deleterious effects on the marine ecosystem.  

The harmful effects of the thermal pollution are:- 

1. Reduction in dissolved Oxygen 

The pollutant from various industrial plants are heated decreases the concentration 

of oxygen with an increase in the temperature of water. 

2. Change in water properties 

The decrease in density, viscosity and solubility of gases in water increases the 

setting speed of suspended particles which seriously affect the food supplies of 

aquatic organism. 

3. Increase in toxicity 

The concentrated pollutant causes the rise in the temperature of water which 

increases the toxicity of the poison present in water. The toxicity in water will 

increase the death rate in marine life. 

4. Disruption of Biological activities 

Temperature changes disrupt the entire marine ecosystem because changes in 

temperature causes change in physiology, metabolism and biological process like 

respiration rate, digestion, excretion and development of an aquatic organism. 

How biochemical cycles stabilises the biosphere? 

5. Damage of biotic organism 

Aquatic organisms like juvenile fish, plankton, fish, eggs, larva, algae and protozoa 

which pass through screens and condenser cooling system are extremely sensitive 

to abrupt temperature changes. They are habitual of warmer water may suddenly 

https://www.jagranjosh.com/general-knowledge/how-biochemical-cycles-stabilises-the-biosphere-1518591955-1


face increase or decrease in temperature of water bodies and thus die because of 

sudden changes in the temperature of water. 

HOW CAN THERMAL POLLUTION BE PREVENTED? 
The following measures can be taken to prevent or control high temperature caused 

by thermal pollution: 

1. Heated water from the industries can treated before discharging directly to the 

water bodies. 

2. Heated water from the industries can be treated by the installation of cooling 

ponds and cooling towers. 

3. Industrial treated water can be recycled for domestic use or industrial heating. 

Hence, we can say any kind of pollution may directly or indirectly affect humans 

because the loss of biodiversity causes changes that affect all the aspects of the 

environment. 

RIADIATION POLLUTION 

The radioactive pollution is defined as the physical pollution of living organisms and 

their environment as a result of release of radioactive substances into the environment 

during nuclear explosions and testing of nuclear weapons, nuclear weapon production 

and decommissioning, mining of radioactive ores, handling and disposal of radioactive 



waste, and accidents at nuclear power plants. Nuclear tests are carried out to determine 

the effectiveness, yield, and explosive capability of nuclear weapons. The proportion of 

radioactive pollution is 15% of the total energy of the explosion. Radioactive pollution of 

water, water sources, and air space is the result of radioactive fallout from the cloud of 

a nuclear explosion. Radionuclides are the main sources of pollution; they emit beta 

particles and gamma rays, radioactive substances. 

 

                                                         

LIGHT POLLUTION 
WHAT IS LIGHT POLLUTION? 

The definition of light pollution, also known as photopollution or luminous pollution, is the 

excessive, misdirected or invasive use of artificial outdoor lighting. Mismanaged lighting alters 

the color and contrast of the nighttime sky, eclipses natural starlight, and disrupts circadian 

rhythms (the 24-hour processes of most organisms), which affects the environment, energy 

resources, wildlife, humans and astronomy research. The threat of light pollution continues 

to grow as the demand for artificial light increases each year. 

Photopollution is not a new phenomenon. Over the last 50 years, as countries became 

affluent and urbanized, demand for outdoor lighting increased and light pollution sprawled 

beyond the city limits and into suburban and rural areas. This form pollution is now prevalent 

in Asia, Europe, and North America, particularly in cities like Los Angeles, New York and 

Washington D.C.  

However, the most light-polluted spot in the world is Hong Kong, China. In March 2013, the 

University of Hong Kong named the city the most light polluted in the world. A study by the 

university found the night sky in Tsim Sha Tsui, an urban neighborhood in southern Kowloon, 

Hong Kong, to be 1,200 times brighter than a normal urban city sky. Luminous pollution of 

this magnitude is on the rise worldwide. In a 2010 article from the Ecology and Society Journal, 

Hölker and others stated the use of artificial lighting increases by 20% each year, depending 

on the region, and noted there is an urgent need for light pollution policies that surpass 

energy efficiency to include humans, animals and the environment. 

 

https://www.delmarfans.com/lighting/outdoor/


            CAUSES OF LIGHT POLLUTION 

Luminous pollution is caused by using outdoor lights when and where they are not necessary. 

Poorly designed residential, commercial, and industrial outdoor lights also contribute 

significantly to light pollution. Unshielded light fixtures emit more than 50% of their light 

skyward or sideways. In many instances, only 40% of the light emitted actually illuminates the 

ground.It is estimated that nearly 30% of outdoor lighting is wasted due to this poor design. 

In the United States alone, wasted lighting accounts for 1.7 million tons of carbon dioxide and 

$2.2 billion in wasted electricity each year 

EFFECTS OF LIGHT POLLUTION 

Luminous pollution has dire effects on our environment and resources of energy as well as 

wildlife ecology and astronomical research. Light pollution also affects the quality of life and 

safety of humans. Here are some of known side effects of light pollution. 

ENVIRONMENT 

The International Dark-Sky Association (IDA), a non-profit organization that raises awareness 

of light pollution, estimates that excessive nighttime lighting releases more than 12 million 

tons of carbon dioxide, the most serious greenhouse gas, into the atmosphere each year. It 

would take nearly 702 million trees to absorb the carbon dioxide produced by wasted light. 

Light pollution may also contribute to other forms of pollution. According to a 2010 study by 

the National Oceanic and Atmospheric Association, photopollution increases air pollution by 

suppressing a naturally occurring radical that cleans the air at night. Nitrate radical, a form of 

nitrogen oxide, breaks down vehicle and factory emissions at night. The nightly process 

prevents the emissions from becoming smog, ozone pollution, or other harmful irritants. The 

process only takes place at night because sunlight destroys nitrate radical. However, artificial 

lights from buildings, cars, and streetlights, although 10,000 times dimmer than sunlight, also 

affect nitrate radical and slow down the cleansing process by 7%. Artificial light also increase 

the chemicals for ozone pollution by 5%. 

WILDLIFE 

Luminous pollution affects the feeding, sleeping, mating, and migration cycles of all wildlife. 

Wildlife can also experience disorientation of time when there is too much artificial light at 

night. 

• Mammals - Mammals such as bats, raccoons, coyotes, deer, and moose can 

experience difficulty foraging for food at night due to over illumination. They risk 

exposure to natural predators and increased mortality due to night vision impairment. 

They also experience a decline in reproduction that leads to a shrinking population. 

• Birds - Birds such as owls and nighthawks use moonlight and starlight to hunt and 

migrate at night. Artificial lights sources can overwhelm natural light sources, causing 

birds to be drawn to or fixated on the artificial lights. This results in birds deviating 

from their intended migration route, flying until they experience exhaustion and 

http://www.darksky.org/


collapse, and becoming prey to other animals. Marine birds such as albatrosses are 

known to collide with lighthouses, wind turbines, and drilling platforms at sea due to 

their bright lights. In North America alone, 100 million birds die annually in collisions 

with illuminated buildings and towers. 

• Amphibians - Sky glow affects amphibians such as frogs, toads, and salamanders in 

marshes and wetlands. The orange haze confuses and disorients them, which causes 

a decrease in feeding and mating. It also impairs natural instincts that protect 

amphibians against natural predators and the elements. 

• Reptiles - Reptiles such as sea turtles are greatly affected by light pollution. Female 

turtles nest on dark, remote beaches, but bright coastal lights prevent them from 

finding safe nesting areas for their eggs. This leads the female turtles depositing their 

eggs in an unsafe area or the ocean. Sea turtle hatchlings instinctively crawl toward 

the brightest part on the beach, which for many centuries was the moonlight and 

starlit ocean; however, excessive lighting on the beach or near the shore confuses the 

hatchlings and causes them wander away from the ocean. The hatchlings may be 

eaten by predators, run over by vehicles, drown in swimming pools, or die from 

dehydration or exhaustion. Artificial lights may also disorient other nocturnal reptiles. 

• Insects - Insects such as moths are naturally attracted to light and may use all their 

energy to stay near a source of light. This interferes with mating and migration as well 

as makes them vulnerable to natural predators, which reduces their population. This 

also affects all species that rely on insects for food or pollination. 

ASTRONOMY 

Light pollution alters our view of the sky and stars, but no group of people is more affected 

by this phenomenon than astronomers. Light spill and sky glow interferes with astronomical 

equipment, and makes viewing faint celestial bodies difficult even with the aid of a telescope. 

Astronomy is one of the oldest sciences in human history, and has made countless 

contributions to technology, economy and society with applications like personal computers, 

communication satellites, mobile phones, Global Positioning Systems (GPS), solar panels, and 

Magnetic Resonance (MRI) scanners.Today, astronomy helps us determine the Sun's effect on 

Earth's climate, and identify any potential threats to Earth from space. In order to conduct 

observation and research, astronomers require dark skies. 

Humans 

Humans, like plants and wildlife, are regulated by circadian rhythms, the physical, mental and 

behavioral changes that occur in a 24-hour cycle. The circadian clock regulates physiologic 

activities such as brain wave patterns, hormone production, and cell regulation. The rhythms 

respond to the light and darkness around an organism. Disrupting these rhythms can result 

in a variety of health problems, including sleep disorders, anxiety, depression, diabetes, 

cancer (particularly breast and prostate cancer), cardiovascular disease, immunological 

disorders, and obesity. 

Melatonin, the naturally occurring hormone that regulates the sleep and wake cycle, is acutely 

affected by light pollution. The hormone is activated by darkness and repressed by light. 

Melatonin deficiency can result in anxiety and mood disorders, insomnia, and elevated 

estrogen/progesterone ratio. 



In 2009, the American Medical Association (AMA) unanimously supported the reduction of 

light pollution, and advocated the development of energy-efficient outdoor lighting to reduce 

glare and energy waste. 

TYPES OF LIGHT POLLUTION 

Photopollution occurs in a variety of forms, including light trespass, glare, sky glow, and light 

clutter. One source of light can result in multiple forms of pollution. Here is how you can 

identify each form of light pollution. 

1. LIGHT TRESPASS 

Light trespass, also known as spill light, occurs when a light fixture casts illumination beyond 

the property lines, unintentionally illuminating other homes, businesses, or areas. Spill light 

is the most subjective form light pollution because there are no guidelines to determine when, 

where, or how much light is unwanted. A common example of spill light is light from a 

streetlight coming through a window and illuminating a bedroom, light from outdoor wall 

lights that direct light up towards the sky rather than towards the ground, or light from a 

neighbor's floodlight or security light shining over the fence and illuminating your property.     

2. Glare 

Glare is the visual sensation one experiences when stray light, light in the visual field, is 

greater than the light to which the eyes are adapted. Glare, depending on the intensity, can 

result in reduced contrast, color perception, and visual performance. 

 3. Sky Glow 

Sky glow originates from natural and man-made sources; however, poorly designed and 

targeted artificial lights are the main cause of sky glow. Sky glow occurs when light is emitted 

directly into the atmosphere, accidently or purposefully, where it is scattered by dust and gas 

molecules, creating a dome-like orange glow that covers the night sky. The glow reduces the 

contrast between the stars and the galaxies in the sky, making celestial objects difficult to see 

even with a telescope. Light domes also affect the polarization of moonlight, which nocturnal 

animals use to navigate. 

4. LIGHT CLUTTER 

Light clutter is the excessive grouping of bright lights that cause confusion and distract from 

oncoming or surrounding objects. Light clutter is visible on roads surrounded by unshielded 

street lights and brightly lit advertisements or signs. This creates a hazardous environment 

for drivers and pilots because it competes with traffic and navigation signals. Clutter 

contributes to other forms of light pollution, including light trespass, glare, and sky glow. 

  

https://www.delmarfans.com/lighting/outdoor/wall/
https://www.delmarfans.com/lighting/outdoor/wall/
https://www.delmarfans.com/lighting/outdoor/security/


HOW TO MEASURE LIGHT POLLUTION 

Measuring light pollution is an intricate process because the natural atmosphere is not 

completely dark due to airglow and scattered light. To obtain an accurate measurement, 

scientists use satellite images of Earth at night to determine the number and intensity of the 

light sources, and calculate the total sky brightness. 

Amateur and professional astronomers can also use a Sky Quality Meter, a handheld device 

that measures sky brightness, to document and compare different areas. Mobile apps like 

Dark Sky Meter and Loss of Night allow anyone to measure sky brightness. 

Another way to gauge light pollution is the Bortle Scale, a nine-level rating system that 

measures sky quality by providing observable standards. John E. Bortle, a retired fire chief 

and amateur astronomer, devised the rating system in 2001 as a means to help amateur 

astronomers evaluate the darkness of an observation site and compare sites. The scale 

ranges from one, an excellent dark-sky site, to nine, an inner-city sky, and specifies observable 

criteria for each cl 

REDUCTION  OF LIGHT POLLUTION  

Reducing light pollution implies many things, such as reducing sky glow, reducing glare, reducing 
light trespass, and reducing clutter. The method for best reducing light pollution, therefore, 
depends on exactly what the problem is in any given instance. Possible solutions include: 

• Utilizing light sources of minimum intensity necessary to accomplish the light's 
purpose. 

• Turning lights off using a timer or occupancy sensor or manually when not needed. 

• Improving lighting fixtures, so they direct their light more accurately towards where it 
is needed, and with fewer side effects. 

• Adjusting the type of lights used, so the light waves emitted are those that are less 
likely to cause severe light pollution problems. Mercury, metal halide and above all 
first generation of blue-light LED road luminaires are much more polluting than 
sodium lamps: Earth's atmosphere scatters and transmits blue light better than 
yellow or red light. It is a common experience observing "glare" and "fog" around and 
below LED road luminaires as soon as air humidity increases, while orange sodium 
lamp luminaires are less prone to showing this phenomenon. 

• Evaluating existing lighting plans, and re-designing some or all the plans depending 
on whether existing light is actually needed. 

 

 

 

 

 

 

 

 



 

CONCLUSION 
  

 

 

Pollution is everywhere — from the highest reaches of our atmosphere to the darkest depths 
of our oceans. Together, But together, we can stop it.  we can BeatPollution.  

Of course, pollution isn’t a new phenomenon - nor is action to counter it. A number of 
international conventions and national laws are already tackling the problem, and some of 
them - including efforts to repair the ozone layer and the phasing out of a number of toxic 
chemicals and pesticides - have been very successful.  

. We need to adopt different  models advocated by  international initiatives like Montreal 
Protocol, Paris Climate Agreement , Aichi Biodiversity Targets etc.and scale up our efforts . 
We also need to dramatically step up our ambitions.   Although no international agreement 
explicitly recognizes the right to a healthy environment, many countries around the world 
have chosen to do so  

Pollution touches all parts of the planet and it's the largest environmental cause of disease 
and premature death in the world today. It affects our health through the food we eat, the 
water we drink and the air we breathe.  

Gender, environment and development are thoroughly enmeshed: pollution not only has a 
negative impact on the environment, it also creates unequal pressures and health 
consequences for women and men, girls and boys and vulnerable groups to which they 
belong. Narrowing down gender gaps through gender-sensitive actions on pollution would 
increase society’s productivity and reduce poverty and hunger appreciably. Addressing 
pollution thus reduces the burden of disease, helps the environment, improves quality of 
lives, especially of women and children, reduces the impacts on human health and human 
capital and avoids income and productivity losses. By acting to prevent, better manage and 
reduce pollution at the regional, national and local levels, governments and stakeholders put 
themselves on a path to meeting the Sustainable Development Goals (SDGs), a prime 
responsibility of all countries in the world. In addition, acting on pollution constitutes an 
important contribution to achieving the SDGs and the 2030 Agenda for Sustainable 
Development  

The move towards a pollution-free planet is a collective responsibility. The implementation 
plan looks to different  States, as well as to development partners, United Nations agencies, 
faith-based groups, non-governmental organizations, local authorities and communities, 
businesses, the financial institutes, Judiciary, media and also people at large.  

The strategy to combat pollution should be multipronged, a concern for everybody, part of 
every economic or investment decision and should aim at Sustainable development. Some 
of the imperatives can be as under :  

1. Knowledge is the power and should be ensured through Science for evidence-based policy 
and action 



2. Implementation of action plan through enhancement of capacity capacity,  provision of 
incentives and  adopting integrated policies 

3. Infrastructure to be developed through  technologies, innovation and circularity 
(sustainable consumption and production/resource efficiency) 

D. Building up of  Awareness at every level  through  outreach, communication, education and 
consumer information  

E. Leadership to be ensured in  mobilization of stakeholders, leaders and partners to address 
different forms of pollution 

F. Development of  global multilateral environmental agreements and protocols. 

Pollution is everybody’s concern and it needs  each one of us to join hands to combat it.  

 

... 
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Pollution in the Ganges 

Introduction 

Ganga is one of the largest rivers in Asia and India, with its large length and basin 

sustaining agriculture and civilization for millennia. The river is also a part of 

Hindu worship, with millions of devotees taking a plunge in its holy waters to 

receive blessings. The Ganga, while being a sacred river, revered by the Hindus 

from time immemorial is also routinely defiled through the discharge of sewage, 

industrial effluents, plastics and corpses, making the Ganga one of the world’s 

most polluted rivers too.  

 
1. A map of the Ganges. From: https://farm1.staticflickr.com/349/32241653071_14da5f7c08_b.jpg  

The Ganga emerges from the Gangotri Glacier at Goumukh in Uttarakhand as a 

small river by the name of Bhagirathi. The Bhagirathi is joined by another river 

by the name of Alaknanda that originates from the Bhagirath-Kharak and 

Satopanth glaciers about 100 km South-East of Goumukh. At Devprayag in the 

lower Himalayas, the Alaknanda and Bhagirathi rivers merge to give birth to the 

https://farm1.staticflickr.com/349/32241653071_14da5f7c08_b.jpg
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Ganga. The Ganga goes on to travel from the Lower Himalayas to the Lower 

Indo- Gangetic Plains before finally draining into Bay of Bengal, giving birth to 

the largest Delta in the World. The Ganges traverses through the states of 

Uttarakhand, Uttar Pradesh, Bihar and finally West Bengal. The Ganga splits into 

two at Farakka to join the Brahmaputra in Bangladesh, giving birth to a larger 

river by the name of Padma. Ganga’s 2715 kilometers journey feeds a large 

portion of North India with fresh alluvial soil which is vital for agriculture. The 

Indo-Gangetic plains’ fertility can be attributed to the Ganga and her tributaries. 

Of late, the Ganges has been continuously polluted from the 1900s by using the 

river as a sewage canal for industrial effluents and urban sewage.  

With rising industrialization and urbanization, the discharge of industrial 

effluents and urbanization has increased, leading to the Ganga’s waters becoming 

quite toxic and inhospitable in most sections of its course.  The Ganges is dying 

under the weight of modern India.  

In this essay we shall discuss the Causes of Pollution in the Ganges, the Impact 

of Pollution in the Ganges and Government initiatives taken to revive the river 

from its current noxious state.  

***  

Causes of Pollution  

Industrial Pollution 

It is estimated that around one-fourth of the total volume of wastewater 

discharged in river Ganga are from industrial sources. However, its contribution 

to pollution is much greater, due to the higher concentration of pollutants. To 

quote1 – “Any industry, having the effluent BOD (Biochemical oxygen demand) 

load of 100 kg/day or more and/or is involved in the manufacture and use of 

hazardous substances, is classified as grossly polluting”. Industries that meet the 

measure described above were made mandatory to install Effluent Treatment 

Plants (ETP) to treat the wastewater before discharging it into the river. The 

largest source of industrial pollution source is from Uttar Pradesh, which accounts 

for nearly 55% followed by Haryana, Madhya Pradesh, Rajasthan, West Bengal 

and others. The major industries located along the river are tanneries, carpets, 

locomotives and industry located in Kanpur, Varanasi and Allahabad 

respectively. The tributaries of the rivers are also surrounded by a large number 

of small-scale industries, power plants, heavy industries and distilleries. There is 

 
1 Roy, M., & Shamim, F. (2020). Research on the impact of industrial pollution on River Ganga: A 
Review. International Journal of Prevention and Control of Industrial Pollution, 6(1), 43-51. 
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also a massive number of small-scale industries located in residential areas of 

almost all the cities, towns and villages, which directly discharge their effluents 

into the river.   

 
2: Industrial effluents being discharged into the Ganges. From:https://www.thestatesman.com/wp-

content/uploads/2019/12/QT-Water-pollution.jpg  

The discharge of sewage into the Ganga is responsible for three-fourth of its 

pollution with approximately 3000 million litres per day of sewage generated in 

the towns along the Ganga. This volume is too large for the self-rehabilitation 

capacity of the river.    

* 

Sewage and Wastewater 

The Ganga basin accounts for some 25% of India's land surface and involves 

about 33% of its population. The Ganga receives domestic and industrial 

wastewaters from hundreds of cities and towns during its 2,525- km journey from 

its source to the ocean through the three major Indian states of Uttar Pradesh, 

Bihar, and West Bengal. Cities lining the banks of the river often discharge semi-

treated sewage into the river, contributing to the toxicity of the river. 

Approximately 3000 million litres of sewage is discharged into the Ganga on a 

daily basis.  

https://www.thestatesman.com/wp-content/uploads/2019/12/QT-Water-pollution.jpg
https://www.thestatesman.com/wp-content/uploads/2019/12/QT-Water-pollution.jpg
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Cities lining the banks of the Ganga sometimes even discharge untreated sewage 

into the Ganga. Government initiatives aimed towards building sewage treatment 

plants haven’t been greatly successful, with just a few sewage treatment plants 

propped up compared to the hundreds that were supposed to be built in 

accordance to the Ganga Action Plan (GAP). Sewage treatment plants are 

regularly overworked, thanks to the rising number of residents moving into cities 

in search for better economic opportunities – leading to greater urbanization.    

* 

Religious Causes 

 
3: A ghat in Varanasi burning bodies. From: https://i.dailymail.co.uk/i/pix/2015/09/25/12/2CB9D64A00000578-3248208-

Manikarnika_Ghat_the_primary_cremation_ghat_in_Varanasi_is_the_m-a-5_1443179983142.jpg 

It is well known that the Ganges is a sacred river for the Hindus. For millennia 

the ashes of the dead have been dumped into the Ganges from the many ghats 

lining the banks of the Ganga. Varanasi in particular is considered a “holy city” 

where, if one dies, can achieve moksha, and is delivered from the cycle of life and 

death. Almost up to 80 corpses were cremated on the ghats in Varanasi per day, 

before the Pandemic. Now, the number is in the hundreds. Tirth Purohits, those 

who ritually cremate the bodies, ask the kin of the deceased to gather flowers, 

fabric and firewood to commence the ceremony. After the corpse is cremated, the 

ashes are plunged into the river, along with any other remains. The ashes, while 

they virtually pose no threat to the purity of the river, when combined with the 

https://i.dailymail.co.uk/i/pix/2015/09/25/12/2CB9D64A00000578-3248208-Manikarnika_Ghat_the_primary_cremation_ghat_in_Varanasi_is_the_m-a-5_1443179983142.jpg
https://i.dailymail.co.uk/i/pix/2015/09/25/12/2CB9D64A00000578-3248208-Manikarnika_Ghat_the_primary_cremation_ghat_in_Varanasi_is_the_m-a-5_1443179983142.jpg
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dumping of the “other remains” such as fabric add to the impurities present in the 

rivers. Moreover, the corpses of those who were killed by disease (such as cholera 

or leprosy) are not cremated completely, but rather half burnt, or sometimes not 

cremated at all, and are thrown into the river wrapped in cloth. These corpses 

spread disease and contaminate the river further.  

The problem of corpse dumping got so worse that the authorities began to train 

thousands of flesh-eating turtles to clear the river of decomposing dead bodies.  

However, the plan to release thousands of flesh-eating turtles to feast on 

decomposing dead bodies failed. To quote Atlas Obscura’s article: “What 

Became of India’s Corpse-Eating Turtles?”2 –  

“So, what happened? Well, the plan didn’t really work. It was plagued by 

corruption and mismanagement, and though plenty of forethought was put into 

raising the turtles, not so much attention was paid to seeing that they survived in 

the wild after their release, and as a result, they were poached and killed in large 

numbers. As Richard D. Connerney wrote in his book, The Upside-Down Tree, 

“In lieu of effective policies that would prevent the dumping of half-burned 

bodies into rivers and streams, India had turned to this innocent turtle to solve its 

problems.” Ultimately, thousands of turtles died or disappeared, and the Ganges 

remains a toxic soup today.”    

* 

Other causes 

The Ganges, while contaminated with industrial effluents, sewage and 

decomposing corpses, is also subjected to human waste, such as excreta or urine, 

often done in the open without any social stigma. Moreover, plastic products are 

regularly thrown into the river without any punishment whatsoever, becoming a 

standard practice for many throughout India. Any picture of the Ganges from the 

banks of cities will point out the tonnes of plastic wastes floating in the water, 

collecting in the banks as large heaps that are thrown into the river again by 

Municipal corporations. There seems to be a complete lack of civic sense when 

it comes to garbage disposal, as the “sacred rivers” of India are routinely abused 

by India’s own citizens due to the inconvenience one might encounter if one is 

asked to properly dispose of garbage.  

Moreover, the populous finds it easier to relieve themselves of nature’s call into 

already contaminated rivers than finding proper toilets to attend nature’s call. 

 
2 Leckert, O. (2015, December 8). What Became of India’s Corpse-Eating Turtles? Atlas Obscura. 

https://www.atlasobscura.com/articles/what-became-of-india-s-corpse-eating-turtles  

https://www.atlasobscura.com/articles/what-became-of-india-s-corpse-eating-turtles
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While this wouldn’t have been problematic in the pre-urbanization era, as the 

Ganga could restore itself quickly thanks to its strong DO (Dissolved Oxygen) 

retention capacity, human waste adds to the contamination of the Ganges today, 

as the Ganges, as discussed above, is subjected to an unimaginable number of 

pollutants.  

*** 

The Impact of Pollution 

With the staggering amount of contamination present in the river, there is not a 

doubt that the river’s extensive aqua-life has been adversely affected to a large 

degree. With the large presence of chromium, lead, iron, mercury, nickel and 

copper metals present in the waters thanks to the factories discharging untreated 

wastewater, the waters of the Ganges have turned neurotoxic. The consumption 

of untreated water can lead to seizures, cerebral problems, neurological defects 

and also, death.   

 
4: Plastic waste lining the banks of the Ganges in Varanasi. From: 

https://i.pinimg.com/originals/59/0f/56/590f56942d0ff3e0bc957f0a2ea04ccf.jpg  

Ganga was reputed to have a rich ecosystem thanks to its high DO (Dissolved 

Oxygen) capacity, which had helped the Ganges develop a rich ecosystem, which 

was systematically destroyed by continuous contamination over a long span. The 

ganga now supports only a few species of life, such as catfish (Siluriformes), 

tadpoles and other resilient forms of life. Otherwise, the Ganga’s putrid waters 

are festered with trillions of parasites and bacterium that, if we consume (with 

water for drinking) with, will result in disease. The river is widely reported to be 

a host of coliform bacteria, which is an indication of a gigantic amount of faecal 

https://i.pinimg.com/originals/59/0f/56/590f56942d0ff3e0bc957f0a2ea04ccf.jpg
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matter present in the water. Those who take dips in the Ganga from the ghats of 

Varanasi or Allahabad often complain of skin infections, rashes and itching, 

which is bound to happen if one makes physical contact with a river so toxic.  

Moreover, the soil present near the banks of the river have been rendered devoid 

of any nitrogenous content and have turned poisonous, unsupportive of even 

weed, let alone crops. The Ganges supports hundreds of hectares of agricultural 

land, a poisoned river would mean a poisoned land and crop shortages that would 

result in famines.   

*** 

Ganga Action Plan 

The Ganga Action Plan was launched by the former Prime Minister, Rajiv Gandhi 

on 14th January 1986 with the aim to clean up the Ganges and restore it to its 

former glory. However, the Ganges remains toxic, if not more toxic, after 35 years 

since the conception of the Ganga Action Plan.  

The Ganga Action Plan would see greater investment into the building of sewage 

treatment plants (STP) along the banks of the river to treat the sewage being 

discharged from the cities, filtration plants installed in factories that discharge 

wastewater into the river and pollution fines or complete shutdowns of factories 

that fail to filter their wastes before the wastewater is discharged into the Ganga. 

The Ganga Action Plan was a top down, technocratic program that involved 

bureaucratic coordination and administrative supervision, which ultimately failed 

due to escalating costs, government mismanagement, and corruption. While a few 

Sewage Treatment Plants (STPs) have been built, these STPs are often 

understaffed or scarcely maintained, leading to malfunctions or shutdowns of the 

plants. The Ganga Action Plan was ultimately a failure, with costs overrun, 

administrative mismanagement, and the age-old Indian problem – corruption.  

*** 

Namami Ganga 

A renewed effort in 2014 to clean the Ganga was begun by the current Prime 

Minister, Narendra Modi, to clean the Ganga by 2019. The deadline has now been 

extended, but the plan seems to approaching the same dead-end as the Ganga 

Action Plan of 1986 had encountered. The National Mission for Clean Ganga 

(NMCG) saw the establishment of a whole Union Ministry – the National Ganga 

Council (NGC), whose head is the Prime Minister himself. The NGC would have 

on board the chief ministers of five Ganga basin states – Uttarakhand, Uttar 
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Pradesh (UP), Bihar, Jharkhand and West Bengal, along with several Union 

ministers and it was supposed to meet once every year. State Ganga committees 

were formed that would implement the programmes approved by the Union 

Ministry.   

The NMCG bureaucratically was highly empowered, but it has, like the Ganga 

Action Plan, also been accused of mismanagement, delays, escalating costs and 

corruption. Sewage Treatment Plants are also unable to keep up with the volume 

of daily sewage discharged by the cities. To quote3 - “The government has said 

that the new projects are delayed because land acquisition and other related 

activities were taking a lot of time. However, poor performance in rehabilitating 

old STPs does not stand the test of time scarcity.”  

 
5. A map showing the levels of pollution throughout the Ganges. From: https://cdn.downtoearth.org.in/library/large/2018-

10-15/0.56719100_1539602035_20-21-20181031-dteenglish.jpg 

Moreover, the sewage network of cities like Kanpur (Kanpur has been 

vehemently accused time and again for being a major contributor to pollution in 

the Ganga) have not been fully built. This has led to raw, untreated wastewater 

entering the Ganga from domestic households and industrial plants, with metals 

like chromium forming a visible layer at the top of the water. Not to mention, 

 
3 Kaur, B. (2018, October 15). Namami Gange: 5 reasons why Ganga will not be clean by 2020. DownToEarth. 

https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-

2020-61891  

https://cdn.downtoearth.org.in/library/large/2018-10-15/0.56719100_1539602035_20-21-20181031-dteenglish.jpg
https://cdn.downtoearth.org.in/library/large/2018-10-15/0.56719100_1539602035_20-21-20181031-dteenglish.jpg
https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-2020-61891
https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-2020-61891
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plastics dumped directly into the river mingle with the other toxic containments 

to form sludge.   

Sludge can be best described as murky muddy water. The sludge present in the 

Ganga is quite toxic and dangerous, with the sludge being formed with a mixture 

of industrial effluents, faecal matter, plastics and sewage.   

While the government did put extensive effort to build toilets in villages 

populating the banks of the river (called Ganga Grams), it seems to have forgotten 

to build functional toilets. To quote4 - The river has another persistent problem 

that is going to be more pronounced. “I have a toilet in my home but the two pits 

under are overflowing with waste. How do I use it?” says Rashid Ali of Chhapri 

village in Allahabad district. He and his family are back to defecating in the open 

near the Ganga. Other villagers also narrate similar issues and say the 

construction of toilets has compounded their problems because the overflowing 

toilets have also made their homes dirty. The damning indictment is supported by 

many people living in cities along the banks of the Ganga. 

The Namami Ganga promises quite a lot for the restoration of the scared river, 

but it fails to deliver. While the programme is still ongoing, the Government 

seems to have given up on it a long time ago. The NMCG exists, but mostly on 

paper.   

*** 

Conclusion 

Ganga, the sacred river that gave birth to civilisations and empires in India is now 

dying under the weight of a modern India. While ambitious plans such as the 

Ganga Action Plan and Namami Ganga have been launched, these plans have 

routinely failed to deliver due to escalating costs, mismanagement and corruption. 

Moreover, the Government in both programmes pushed for a top-down 

technocratic approach, that alienated the local populous from a programme 

designed for the “collective good”. While there is no shortage of journalism and 

academic studies into the pollution of the Ganges, the populous still lacks genuine 

concern into the health of the Ganges.  

Factories and cities must have proper sewage networks that can divert the flow 

of wastewater into Sewage Treatment Plants before the sewage is discharged into 

 
4 Kaur, B. (2018, October 15). Namami Gange: 5 reasons why Ganga will not be clean by 2020. DownToEarth. 

https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-

2020-61891 

https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-2020-61891
https://www.downtoearth.org.in/coverage/pollution/namami-gange-5-reasons-why-ganga-will-not-be-clean-by-2020-61891
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the Ganga. Moreover, already existing sewage treatment plants must be 

maintained with more built to keep up with volume of wastewater.   

There also is a great divide between science and faith. The tirth purohits, and 

sages of Varanasi are vehemently against any alteration in the ritual cremation 

and plunging of ashes and bodies into the river. In a field survey5, the boatmen, 

and tirth purohits blame the government for its failures to clean the Ganga, but 

to some degree, the boatmen and tirth purohits are also guilty of polluting the 

Ganga, along with the rest of us.   

The long-held belief by the Hindus of attaining moksha by dying in the holy city 

of Varanasi and having their ashes plunged into the Ganges cannot be wiped out, 

however, the authorities can ensure proper cremation of all corpses in the ghats. 

Those corpses which cannot be cremated in the ghats can be taken to 

crematoriums for proper cremation.  

 
6. The Ganges in Varanasi. From: 

https://static.businessworld.in/article/article_extra_large_image/1490162739_HeOB6m_varanasi-shutterstock.jpg  

A grassroot movement must begin, to counter the recurring top-down 

technocratic approach taken by our government to clean the Ganges. The local 

populous must be integrated into the project of saving the Ganga – only then can 

a campaign aimed towards cleaning the Ganga have a sustained base of support 

and enthusiasm. Ganga had been declared a national river in 2008, but that hasn’t 

 
5 Alley, K. (1994). Ganga and Gandagi: Interpretations of Pollution and Waste in Benaras. Ethnology, 33(2), 

127-145. doi:10.2307/3773893  

https://static.businessworld.in/article/article_extra_large_image/1490162739_HeOB6m_varanasi-shutterstock.jpg
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truly reflected in our national priorities. A campaign for a clean Ganga is 

ultimately in our hands.    

*** 
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1 

INTRODUCTION 

Air is essential for life itself; without it we could survive only a few minutes. It 

constitutes immediate physical environment of living organisms. It is a mixture of 

various gases like nitrogen, oxygen and carbon dioxide, and others in traces; along 

with water vapor perceptible as humidity and suspended solids in particulate form. 

We are all aware that our environment is not what it used to be. Our elders talk 

about the clean water and fresh air that was available in their times. Now the media 

regularly reports on the falling quality of the environment. We ourselves feel the 

impact of the falling quality of air and water in our lives. The number of people 

suffering from diseases of the respiratory system, for example, is steadily rising. 

We can survive for some time without food, but we cannot survive even for a few 

minutes without air. This simple fact tells us how important clean air is to us. 
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WHAT IS AIR POLLUTION? 

Air pollution may be defined as any atmospheric condition in which certain 

substances are present in such concentrations that they can produce undesirable 

effects on man and his environment. These substances include gases, particulate 

matter (smoke, dust, fumes) radioactive materials and many others. Most of these 

substances are naturally present in the atmosphere in low concentrations and are 

usually considered to be harmless. The background concentrations of various 

components of dry air near sea level and their estimated residence times are given 

in Annex-1 Thus, a particular substance can be considered as an air pollutant only 

when its concentration is relatively high compared with the back ground value and 

causes adverse effects. 

Air pollution is a problem of obvious importance in most of the world that affects 

human, plant and animal health. For example, there is good evidence that the 

health of 900 million urban people suffers daily because of high levels of ambient 

air sulfur dioxide concentrations. Air pollution is one of the most serious 

environmental problems in societies at all level of economic development. Air 

pollution can also affect the properties of materials (such as rubber), visibility, and 

the quality of life in general. Industrial development has been associated with 

emission to air of large quantities of gaseous and particulate emissions from both 

industrial production and from burning fossil fuels for energy and transportation. 
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When technology was introduced to control air pollution by reducing emissions of 

particles, it was found that the gaseous emissions continued and caused problems 

of their own. Currently efforts to control both particulate and gaseous emissions 

have been partially successful in much of the developed world, but there is recent 

evidence that air pollution is a health risk even under these relatively favorable 

conditions. 

In societies that are rapidly developing sufficient resources may not be invested in 

air pollution control because of other economic and social priorities. The rapid 

expansion of the industry in these countries has occurred at the same time as 

increasing traffic from automobiles and trucks, increasing demands for power for 

the home, and concentration of the population in large urban areas called mega 

cities. The result has been some of the worst air pollution problem in the world. 

The quality of air indoors is a problem also in many developed countries because 

buildings were built to be airtight and energy efficient. Chemicals produced by 

heating and cooling systems, smoking and evaporation from buildings materials 

accumulate indoors and create a pollution problem. In Ethiopia, like many 

traditional societies, the problem of indoors air pollutions resulted from in efficient 

and smoky fuels used to heat buildings and cook. In the rural households of 

Ethiopia, most of the children and women are staying in overcrowded condition of 

a one roomed or thatched roof house that exposed them for the indoor air pollution. 

It is also known that mothers and children are spending more than 75% percent of 

their day time at home. Identification of the problems of both at outdoors and 

indoors air pollutions in the societies one has to make interventions to alleviate the 

health related problems and promote safe ventilation of air in the living and 

working areas. First, however, some basic science is needed to understand air 

pollution. 
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HOW DOES AIR GET POLLUTED? 

The substances which contaminate the air are called air pollutants. Sometimes, 

such substances may come from natural sources like smoke and dust arising from 

forest fires or volcanic eruptions. Pollutants are also added to the atmosphere by 

certain human activities. The sources of air pollutants are factories, power plants, 

automobile exhausts and burning of firewood and dung cakes. 

Many respiratory problems are caused by air pollution. Vehicles produce high 

levels of pollutants like carbon monoxide, carbon dioxide, nitrogen oxides and 

smoke. Carbon monoxide is produced from incomplete burning of fuels such as 

petrol and diesel. It is a poisonous gas. It reduces the oxygen-carrying capacity of 

the blood. 
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Smoke may contain oxides of nitrogen which combine with other air pollutants and 

fog to form smog. The smog causes breathing difficulties such as asthma, cough 

and wheezing in children. Many industries are also responsible for causing air 

pollution. Petroleum refineries are a major source of gaseous pollutants like 

sulphur-dioxide and nitrogen-dioxide. Sulphur-dioxide is produced by combustion 

of fuels like coal in power plants. Other kinds of pollutants are chlorofluorocarbons 

(CFCs) which are used in refrigerators, air conditioners and aerosol sprays. CFCs 

damage the ozone layer of the atmosphere. They reduce visibility. Such particles 

are also produced during industrial processes like steel making and mining. Power 

plants give out tiny ash particles which also pollute the atmosphere. 
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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 persistent 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 byproducts 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. 

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. 
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UNIT OF MEASUREMENT 

  Concentrations of air pollutants are commonly expressed as the mass of pollutant 

per Unit volume of air mixture, as mg/m3 , μg/m3 , ng /m3 Concentration of 

gaseous pollutants may also be expressed as volume of pollutant per million 

volumes of the air plus pollutant mixture (ppm) where 1ppm= 0.0001 % by 

volume. It is sometimes necessary to convert from volumetric units to mass per 

unit volume and vice versa. The relationship between ppm and mg/m3 depends on 

the gas density, which in turn depends on: ™ Temperature ™ Pressure ™ Molecular 

weight of the pollutant The following expression can be uses to convert of between 

ppm and mg/m3 at any temperature or pressure. mg/m3 = 273 X PPM X molecular 

wt. X pressure 22.4 X temperature Simply multiply the calculated value of mg/m3 

by 1000 to obtain μg/m3 The constant 22.4 is the volume in liter occupied by 1 

mole of an ideal gas at standard concentration (0 0 c and 1 atm.). One mole of any 

substance is a quantity of that substance whose mass in grams numerically equals 

its molecular weight. 
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OZONE HOLE-CAUSES AND HARM DUE TO OZONE 

DEPLETION 

The stratosphere has an ozone layer which protects the earth’s surface from 

excessive ultraviolet (UV) radiation from the Sun. Chlorine from chemicals such 

as chlorofluorocarbons (CFCs) used for refrigeration, air conditioning, fire 

extinguishers, cleaning solvents, aerosols (spray cans of perfumes, medicine, 

insecticide) cause damage to ozone layer chlorine contained in the CFCs on 

reaching the ozone (O3 ) layer split the ozone molecules to form oxygen (O2 ). 

Amount of ozone, thus gets reduced and cannot prevent the entry of UV radiation. 

There has been a reduction of ozone umbrella or shield over the Arctic and 

Antarctic regions. This is known as ozone hole. This permits passage of UV 

radiation on earth’s atmosphere which causes sunburn, cataract in eyes leading to 

blindness, skin cancer, reduced productivity of forests, etc. Under the “Montreal 

Protocol” amended in 1990 it was decided to completely phase out CFCs to 

prevent damage of ozone layer. 
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PUBLIC HEALTH IMPORTANCE OF AIR 

Air pollution is a very complicated physical and chemical system. It can be thought 

of as a variety of constituents that are dissolved or suspended in air, many of which 

interact with one another and many of which acts together to produce their effects.  

The constituents of air pollution change with the season, with industrial activity, 

with changes in traffic, and with the prevailing winds, to name just a few relevant 

factors. The composition of air pollution is, therefore, not constant from day to day 

or even week to week on an average, but trends to cycle. Average levels go up and 

down fairly consistently depending on the time of year but the actual levels are 

highly variable from one year to the next 

One of the most dangerous modes of transmission of health related problems is, air 

serves as a vehicle. Therefore poor ventilation of air and overcrowding conditions 

are creating more favorable situation to the transmission of pollutants. 

 In Ethiopia rural household conditions, where there are more family members, 

without having enough number of doors and windows and staying at home 

significant proportion of the day time are highly victims for indoor air pollutions. 

 

Dust storm approaching Stratford, Texas. 

 

  

https://en.wikipedia.org/wiki/Stratford,_Texas
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CASE STUDY- THE TAJ MAHAL 

 Over the past 2 decades, India’s most famous tourist attraction, Taj Mahal located 

in Agra, has become a matter of concern. Experts have warned that pollutants in air 

are discoloring its white marble. So, it is not only living organisms that get affected 

by polluted air but non-living things like buildings, monuments and statues also get 

affected. The industries located in and around Agra like rubber processing, 

automobile, chemicals and especially the Mathura oil refinery, have been 

responsible for producing pollutants like sulphur dioxide and nitrogen dioxide. 

These gases react with the water vapor present in the atmosphere to form sulphuric 

acid and nitric acid. The acids drop down with rain, making the rain acidic. This is 

called acid rain. Acid rain corrodes the marble of the monument. The phenomenon 

is also called “Marble cancer”. Suspended particulate matter, such as the soot 

particles emitted by Mathura oil refinery, has contributed towards the yellowing of 

the marble. The Supreme Court has taken several steps to save the Taj. It has 

ordered industries to switch to cleaner fuels like CNG (Compressed Natural Gas) 

and LPG (Liquefied Petroleum Gas). Moreover, the automobiles should switch 

over to unleaded petrol in the Taj zone.  

 

EFFECT OF AIR POLLUTION ON THE TAJ MAHAL 
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GREENHOUSE EFFECT 

A part of the radiation of the sun that falls on the earth is absorbed by the surface 

of the Earth, and a part is reflected back into space. A part of the reflected radiation 

is trapped by the atmosphere. The trapped radiations further warm the earth. We 

have seen a greenhouse in a nursery or elsewhere, we find that the sun’s heat is 

allowed to get in but is not allowed to go out. The trapped heat warms the green 

house. The trapping of radiations by the earth’s atmosphere is similar. That is why 

it is called the greenhouse effect. Without this process, life would not have been 

possible on the earth. But now it threatens life. Excess of CO2 in the air is one of 

the gases responsible for this effect. We know that CO2 is one of the components 

of air. We have also studied the role of carbon dioxide in plants. But if there is 

excess of CO2 in the air, it acts as a pollutant. On the one hand, CO2 is 

continuously being released because of human activities. On the other hand, area 

under forests is decreasing. Plants utilize CO2 from the atmosphere for 

photosynthesis, thereby decreasing the amount of CO2 in the air. Deforestation 

leads to an increase in the amount of CO2 in the air because the number of trees 

which consume CO2 is reduced. Human activities, thus, contribute to the 

accumulation of CO2 in the atmosphere. CO2 traps heat and does not allow it to 

escape into space. As a result, the average temperature of the earth’s atmosphere is 

gradually increasing. This is called global warming. Other gases like methane, 

nitrous oxide and water vapor also contribute towards this effect. Like CO2 , they 

are also called greenhouse gases. Global warming has become a major concern for 

governments worldwide. Many countries have reached an agreement to reduce the 

emission of greenhouse gases. The Kyoto Protocol is one such agreement. The 

Gangotri glacier in the Himalayas has started melting because of global warming. 
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CONCLUSION  

There are many success stories in our fight against air pollution. For example, a 

few years ago, Delhi was one of the most polluted cities in the world. It was being 

choked by fumes released from automobiles running on diesel and petrol. A 

decision was taken to switch to fuels like CNG and unleaded petrol. These 

measures have resulted in cleaner air for the city. The quality of air at various 

locations is monitored regularly by government and other agencies. We can use 

this data to generate awareness about air pollution among friends and neighbours. 

There is a need to switch over to alternative fuels instead of the fossil fuels for our 

energy requirements. These could be solar energy, hydropower and wind energy. 

Small contributions on our part can make a huge difference in the state of the 

environment. We can plant trees and nurture the ones already present in the 

neighbourhood.  
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ORIGINS OF THE TERM 

The origins of the term greenhouse effect are unclear. 

French mathematician Joseph Fourier is sometimes given 

credit as the first person to coin the term greenhouse 

effect based on his conclusion in 1824 that Earth’s 

atmosphere functioned similarly to a “hotbox”—that is, a 

heliothermometer (an insulated wooden box whose lid 

was made of transparent glass) developed by Swiss 

physicist Horace Bénédict de Saussure, which prevented 

cool air from mixing with warm air. Fourier, however, 

neither used the term greenhouse effect nor credited 

atmospheric gases with keeping Earth warm. Swedish 

physicist and physical chemist Svante Arrhenius is 

credited with the origins of the term in 1896, with the 

publication of the first plausible climate model that 

explained how gases in Earth’s atmosphere trap heat. 

Arrhenius first refers to this “hot-house theory” of the 

atmosphere—which would be known later as the 

greenhouse effect—in his work Worlds in the 

Making (1903). 

  

https://www.britannica.com/biography/Joseph-Baron-Fourier
https://www.britannica.com/biography/Horace-Benedict-de-Saussure
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https://www.britannica.com/science/heat
https://www.britannica.com/topic/Worlds-in-the-Making
https://www.britannica.com/topic/Worlds-in-the-Making


What is the Greenhouse Effect? 

The Sun powers Earth’s climate, radiating energy at very 

short wavelengths, predominately in the visible or near-

visible (e.g., ultraviolet) part of the spectrum. Roughly 

one-third of the solar energy that reaches the top of 

Earth’s atmosphere is reflected directly back to space. 

The remaining two-thirds is absorbed by the surface and, 

to a lesser extent, by the atmosphere. To balance the 

absorbed incoming energy, the Earth must, on average, 

radiate the same amount of energy back to space. 

Because the Earth is much colder than the Sun, it 

radiates at much longer wavelengths, primarily in the 

infrared part of the spectrum (see Figure 1). Much of this 

thermal radiation emitted by the land and ocean is 

absorbed by the atmosphere, including clouds, and 

reradiated back to Earth. This is called the greenhouse 

effect. The glass walls in a greenhouse reduce airflow and 

increase the temperature of the air inside. Analogously, 

but through a different physical process, the Earth’s 

greenhouse effect warms the surface of the planet. 

Without the natural greenhouse effect, the average 

temperature at Earth’s surface would be below the 



freezing point of water. Thus, Earth’s natural greenhouse 

effect makes life as we know it possible. However, 

human activities, primarily the burning of fossil fuels and 

clearing of forests, have greatly intensified the natural 

greenhouse effect, causing global warming. The two 

most abundant gases in the atmosphere, nitrogen 

(comprising 78% of the dry atmosphere) and oxygen 

(comprising 21%), exert almost no greenhouse effect. 

Instead, the greenhouse effect comes from molecules 

that are more complex and much less common. Water 

vapour is the most important greenhouse gas, and 

carbon dioxide (CO2) is the second-most important one. 

Methane, nitrous oxide, ozone and several other gases 

present in the atmosphere in small amounts also 

contribute to the greenhouse effect. In the humid 

equatorial regions, where there is so much water vapour 

in the air that the greenhouse effect is very large, adding 

a small additional amount of CO2 or water vapour has 

only a small direct impact on downward infrared 

radiation. However, in the cold, dry polar regions, the 

effect of a small increase in CO2  or water vapour is much 

greater. The same is true for the cold, dry upper 

atmosphere where a small increase in water vapour has 



a greater influence on the greenhouse effect than the 

same change in water vapour would have near the 

surface. Several components of the climate system, 

notably the oceans and living things, affect atmospheric 

concentrations of greenhouse gases. A prime example of 

this is plants taking CO2 out of the atmosphere and 

converting it (and water) into carbohydrates via 

photosynthesis. In the industrial era, human activities 

have added greenhouse gases to the atmosphere, 

primarily through the burning of fossil fuels and clearing 

of forests. Adding more of a greenhouse gas, such as 

CO2, to the atmosphere intensifies the greenhouse 

effect, thus warming Earth’s climate. The amount of 

warming depends on various feedback mechanisms. For 

example, as the atmosphere warms due to rising levels of 

greenhouse gases, its concentration of water vapour 

increases, further intensifying the greenhouse effect. 

This in turn causes more warming, which causes an 

additional increase in water vapour, in a self-reinforcing 

cycle. This water vapour feedback may be strong enough 

to approximately double the increase in the greenhouse 

effect due to the added CO2 alone. Additional important 

feedback mechanisms involve clouds. Clouds are 



effective at absorbing infrared radiation and therefore 

exert a large greenhouse effect, thus warming the Earth. 

Clouds are also effective at reflecting away incoming 

solar radiation, thus cooling the Earth. A change in 

almost any aspect of clouds, such as their type, location, 

water content, cloud altitude, particle size and shape, or 

lifetimes, affects the degree to which clouds warm or 

cool the Earth. Some changes amplify warming while 

others diminish it. Much research is in progress to better 

understand how clouds change in response to climate 

warming, and how these changes affect climate through 

various feedback mechanisms. 

 

 

 

 

 

 

 

 



 
PHO TOG RA PH BY  BJ OR N A ND ER S N YM OEN ,  M YSH OT  

ON THIN ICE 

Polar bears have become a symbol of global warming, 

because the Arctic landscape is one of the first to absorb 

the impact of rising temperatures. Warming 

temperatures melt polar ice and force animals like the 

polar bear to move farther south in search of food and 

other resources. 

 



How Does the Greenhouse Effect Work? 

Solar energy absorbed at Earth’s surface is radiated back 
into the atmosphere as heat. As the heat makes its way 
through the atmosphere and back out to space, 
greenhouse gases absorb much of it. Why do greenhouse 
gases absorb heat? Greenhouse gases are more complex 
than other gas molecules in the atmosphere, with a 
structure that can absorb heat. They radiate the heat 
back to the Earth's surface, to another greenhouse gas 
molecule, or out to space. 

There are several different types of greenhouse gases. 
The major ones are carbon dioxide, water vapor, 
methane, and nitrous oxide. These gas molecules all are 
made of three or more atoms. The atoms are held 
together loosely enough that they vibrate when they 
absorb heat. Eventually, the vibrating molecules release 
the radiation, which will likely be absorbed by another 
greenhouse gas molecule. This process keeps heat near 
the Earth’s surface. Most of the gas in the atmosphere is 
nitrogen and oxygen, which cannot absorb heat and 
contribute to the greenhouse effect. 

 

 

https://scied.ucar.edu/learning-zone/atmosphere/what-is-atmosphere
https://scied.ucar.edu/learning-zone/how-climate-works/some-greenhouse-gases-are-stronger-others
https://scied.ucar.edu/learning-zone/atmosphere/molecular-vibration-modes
https://scied.ucar.edu/learning-zone/atmosphere/molecular-vibration-modes


What are Greenhouse Gases? 

Earth’s greenhouse gases trap heat in the atmosphere 
and warm the planet. The main gases responsible for the 
greenhouse effect include carbon dioxide, methane, 
nitrous oxide, and water vapor (which all occur 
naturally), and fluorinated gases (which are synthetic). 
Greenhouse gases have different chemical properties 
and are removed from the atmosphere, over time, by 
different processes. Carbon dioxide, for example, is 
absorbed by so-called carbon sinks such as plants, soil, 
and the ocean. Fluorinated gases are destroyed only by 
sunlight in the far upper atmosphere. 

How much any one greenhouse gas influences global 
warming depends on three key factors. The first is how 
much of it exists in the atmosphere. Concentrations are 
measured in parts per million (ppm), parts per billion 
(ppb), or parts per trillion (ppt); 1 ppm for a given gas 
means, for example, that there is one molecule of that 
gas in every 1 million molecules of air. The second is its 
lifetime—how long it remains in the atmosphere. The 
third is how effective it is at trapping heat. This is 
referred to as its global warming potential, or GWP, and 
is a measure of the total energy that a gas absorbs over a 

https://www.livescience.com/32354-what-is-a-carbon-sink.html
https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases
https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials


given period of time (usually 100 years) relative to the 
emissions of 1 ton of carbon dioxide. 

Radiative forcing (RF) is another way to measure 
greenhouse gases (and other climate drivers, such as the 
sun’s brightness and large volcanic eruptions). Also 
known as climate forcing, RF quantifies the difference 
between how much of the sun’s energy gets absorbed by 
the earth and how much is released into space as a result 
of any one climate driver. A climate driver with a positive 
RF value indicates that it has a warming effect on the 
planet; a negative value represents cooling. 

 

 

 

 

 

 

http://news.mit.edu/2010/explained-radforce-0309


Five Major Greenhouse Gases 

The most significant gases that cause global warming via 
the greenhouse effect are the following: 

Carbon Dioxide 

Accounting for about 76 percent of global human-caused 
emissions, carbon dioxide (CO2) sticks around for quite a 
while. Once it’s emitted into the atmosphere, 40 percent 
still remains after 100 years, 20 percent after 1,000 
years, and 10 percent as long as 10,000 years later. 

Methane 

Although methane (CH4) persists in the atmosphere for 
far less time than carbon dioxide (about a decade), it is 
much more potent in terms of the greenhouse effect. In 
fact, pound for pound, its global warming impact is 25 
times greater than that of carbon dioxide over a 100-year 
period. Globally it accounts for approximately 16 
percent of human-generated greenhouse gas emissions. 

 

https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.tandfonline.com/doi/pdf/10.4155/cmt.13.80
https://www.epa.gov/climateleadership/atmospheric-lifetime-and-global-warming-potential-defined
https://www.epa.gov/ghgemissions/overview-greenhouse-gases#methane
https://www.epa.gov/ghgemissions/overview-greenhouse-gases#methane
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data


Nitrous Oxide 

Nitrous oxide (N2O) is a powerful greenhouse gas: It has 
a GWP 300 times that of carbon dioxide on a 100-year 
time scale, and it remains in the atmosphere, on average, 
a little more than a century. It accounts for about 6 
percent of human-caused greenhouse gas emissions 
worldwide. 

Fluorinated Gases 

 Emitted from a variety of manufacturing and industrial 
processes, fluorinated gases are man-made. Although 
fluorinated gases are emitted in smaller quantities than 
other greenhouse gases (they account for just 2 
percent of man-made global greenhouse gas emissions), 
they trap substantially more heat. Indeed, the GWP for 
these gases can be in the thousands to tens of 
thousands, and they have long atmospheric lifetimes, in 
some cases lasting tens of thousands of years. 

Water Vapour 

The most abundant greenhouse gas overall, water vapor 
differs from other greenhouse gases in that changes in its 

https://www.epa.gov/ghgemissions/overview-greenhouse-gases#nitrous-oxide
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.epa.gov/ghgemissions/overview-greenhouse-gases#f-gases
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data


atmospheric concentrations are linked not to human 
activities directly, but rather to the warming 
that results from the other greenhouse gases we emit. 
Warmer air holds more water. And since water vapor is a 
greenhouse gas, more water absorbs more heat, 
inducing even greater warming and perpetuating a 
positive feedback loop. (It’s worth noting, however, that 
the net impact of this feedback loop is still uncertain, as 
increased water vapor also increases cloud cover that 
reflects the sun’s energy away from the earth.) 

 

Mirror Landscapes 

Haiti's brown landscape contrasts sharply with the rich forests 
of the Dominican Republic, right. Deforestation is a leading 
human contributor to global warming. Deforested areas 
increase the amount of carbon, a major greenhouse gas, in the 
atmosphere. 

https://www.ncdc.noaa.gov/monitoring-references/faq/greenhouse-gases.php?section=watervapor


The Consequences of the Greenhouse Effect 

Even though only a tiny amount of the gases in 
Earth’s atmosphere are greenhouse gases, they 
have a huge effect on climate. Sometime during this 
century, the amount of the greenhouse gas carbon 
dioxide in the atmosphere is expected to double. 
Other greenhouse gases like methane and nitrous 
oxide are increasing as well. The quantity of 
greenhouse gases is increasing as fossil fuels are 
burned, releasing the gases and other air pollutants 
into the atmosphere. Greenhouse gases also make 
their way to the atmosphere from other sources. 
Farm animals, for example, release methane gas as 
they digest food. As cement is made from limestone, 
it releases carbon dioxide. 

With more greenhouse gases in the air, heat 
passing through on its way out of the atmosphere is 
more likely to be stopped. The added greenhouse 
gases absorb the heat. They then radiate this heat. 
Some of the heat will head away from the Earth, 
some of it will be absorbed by another greenhouse 
gas molecule, and some of it will wind up back at the 
planet’s surface again. With more greenhouse 
gases, heat will stick around, warming the planet. 



Even slight rises in average global temperatures can have 
huge effects. Perhaps the biggest, most obvious effect is 
that glaciers and ice caps melt faster than usual. 
The melted water drains into the oceans, causing sea 
levels to rise and oceans to become less salty. 

Many scientists use the term “climate change” instead of 
“global warming.” This is because greenhouse gas 
emissions affect more than just temperature. Another 
effect involves changes in precipitation like rain and 
snow. Patterns in precipitation may change or become 
more extreme. Over the course of the 20th century, 
precipitation increased in eastern parts of North and 
South America, northern Europe, and northern and 
central Asia. However, it has decreased in parts of Africa, 
the Mediterranean, and parts of southern Asia. 

 

 

 

 

 

 



The Greenhouse Effect Solution 

The earth has always experienced warm and cool phases, 

with natural forces—from the sun’s intensity, volcanic 

eruptions, and natural changes in greenhouse gas 

concentrations—affecting how much energy from the 

sun our planet absorbs. Scientists say that as recently as 

a couple of centuries ago, the planet underwent a “Little 

Ice Age,” caused by a decrease in solar activity and an 

increase in volcanic activity. But today’s climatic 

warming—particularly the increase in temperatures since 

the mid-20th century—is occurring at a pace that can’t 

be explained by natural causes alone. According to NASA, 

“natural causes are still in play today, but their influence 

is too small or they occur too slowly to explain the rapid 

warming seen in recent decades.” 

Reducing our greenhouse gas emissions is a critical step 

in slowing the global warming trend. Many governments 

around the world are working toward this goal. 

 

The biggest effort so far has been the Kyoto Protocol, 

which was adopted in 1997 and went into effect in 2005. 

By the end of 2009, 187 countries had signed and ratified 

https://climate.nasa.gov/causes/
https://climate.nasa.gov/causes/
https://earthobservatory.nasa.gov/features/GlobalWarming/page4.php


the agreement. Under the protocol, 37 industrialized 

countries and the European Union have committed to 

reducing their greenhouse gas emissions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSION 

Greenhouse effect is very important for the survival of 

the life on earth. Without the greenhouse effect, the 

Earth would not be warm enough for humans to live. But 

if the greenhouse effect becomes stronger, it could make 

the Earth warmer than usual. Even a little extra warming 

can cause problems for humans, plants, and animals. 
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Tigers occupy an important place in the global culture. For ages, the tiger has been the symbol of 
magnificence, power, beauty and fierceness and has been associated with bravery and valour. They are 

the largest member of the cat family and are now disappearing. All subspecies have threatened 
conservation status, and some of them are on the verge of extinction. The urgent measures needed to 

conserve this iconic cat continues to grow as hazards do not diminish. Biologically, they are apex predators 
at the top of the food chain and consume ungulate herbivores that are at lower levels allowing the 

balance of the ecosystems and their health condition. A rather fascinating truth is that its clear superiority 
in size and strength notwithstanding avoids contact with people and will even hide away from even a 

single person if their paths cross. Hence their nickname of "The Gentleman of the Jungle." Henceforth, 
it's not just about saving a gorgeous animal. It is about making certain that we live a bit longer because 

the forests are known to produce ecological services like clean air, water, fertilisation, temperature 
regulation etc. 

During British rule in India, the tiger was hunted in large numbers for several reasons. Hunting the tiger 
was a popular source of entertaining sport for the royal families and elites as they were killed for the 

beautiful skin which was used for making clothes, rugs as well as for its multitude of medicinal properties 
and other selfish interests. There was and there is a huge demand for tiger parts and products in the 

market outside India's border, which is proving an added threat to the tiger's very existence. It has been 
observed that large development projects like mining, thermal and hydroelectric dams are also affecting 
the tiger's habitat as many forests have been destroyed to facilitate such projects. Activists have rightly 

put the slogan: "Tigers are killed for greed and not out of need." To control all this, Project Tiger was 
initiated by the then Prime Minister Indira Gandhi in 1973 to create a safe and ideal environmental 

condition for the survival and growth of tigers and their prey. The tiger conservation project started 
with 9 Tiger Reserves and today stands with 28 Reserves across the country. Since its launch, the tiger 

population has shown a gradual increase. Other than conserving, the main aim of Project Tiger has been 
to aid and facilitate the breeding of tigers within a safe environment and then transport these tigers 

further afield so that their world population can be upped. Later in 2006, it was replaced by the National 
Tiger Conservation Authority. Along with governmental projects, some NGOs and individuals are 

implementing a variety of conservation activities to protect tiger habitats, mitigate tiger-human conflict, 
tackle wildlife crime, monitor tiger populations, raise awareness and improve the livelihoods of people 

living next to tigers. Efforts are also being done to save the rarely seen white tigers. Along with this, 
NDTV-Aircel Save Our Tigers, a social campaign was launched to create awareness about the alarming 
state of the tiger in the country. The campaign is supported by India's Superstar Amitabh Bachchan, 

Cricket Legend MS Dhoni, Sanctuary Asia (India's premier wildlife magazine) and the Wildlife Conservation 
Trust. WWF-lndia conducts regular environment education activities with local communities, stakeholders 

and the wider civil society to make them aware of the critical issues facing conservation, and the steps 
they can take to help. These awareness programs are targeted at school children and teachers in schools 

around tiger reserves as well as urban cities. Awareness programs are organised for numerous responsible 
stakeholders in touristy, encouraging them to follow and promote environment and wildlife-friendly 

practices around wildlife habitats. 
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PRIMARY REASONS BEHIND THE 
DRIVE 

Colonialism in India: Colonial period was an era of tiger killing with reckless abandon. The 
tiger has historically been a well-known big game animal and has been hunted for prestige 

as well as for taking trophies. It is true that Moguls and other royal families did indulge 
in "Shikar" on a limited basis and saw to it their population did not dwindle. With the advent 
of the use of gun powder for canons and the subsequent arrival of Europeans in particular 

British, there had been a gradual spurt in Shikar activities in many jungles of Bengal and 
adjacent states. A research-first ever undertaken published (15 May 2013) in the Proceedings 

of The Royal Society-B journal reported Indian tigers as subspecies suffered a massive 
loss during the British Raj, part of the reason was decline in the mating partners and lack 
of genetic diversity. Almost a total collapse of big cats was orchestrated by an organized 
"trophy hunting spree" by the British Bobs and India's ruling elite, the main impetus for 

this was mechanized trophy hunting that reduced their numbers from 40,000 to less than 
1,800 in a mere 100 years. Valmik Thapar mentioned in his book 'Tiger - Portrait of A 

Predator', The highest known individual score is the 1,100 tigers shot by the Maharajah of 
Surguja." Being a princely class, the Indian Maharajahs had their grand ostentatious style, 

a unique combination of opulence and glamour, that was the cynosure of the eyes of 
British rulers. Their style of living was altogether different and had an aura about them. 
Urned Singh II, the Maharajah of Kotah, had a flair for expensive fancy automobiles and 
hunting expeditions in the woods. He took the affluent world by surprise by modifying a 
flaming red Rolls Royce Phantom 1925, the most expensive car, for tiger safaris in the 

Rajasthani jungles. As there were no restrictions on hunting, India's independence in 194 7 
ushered in an era of hunting for fun. Guaranteed trophies attracted people the world over 

to go hunting in the Indian jungles. ...-------- .-~ -------/ 
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Plunderers of Wildlife: Tiger poaching in India has seriously 
impacted the probability of survival of tigers in India. About 
3,000 wild tigers now survive compared with 100,000 at the 

turn of the 20th century. This abrupt decimation in population 
count was largely due to the slaughter of tigers by colonial and 
Indian elite, during the British Raj period, and indeed following 

India's independence. Contemporary poachers used more lethal 
ways like poisoning, traps, firearms and electrocutions. Sansar 
Chand, the notorious Tiger poacher acknowledged selling 4 70 

tiger skins and 2,130 leopard skins to just four clients from Nepal 
and Tibet. He hailed from the Thanagazi area of Alwar district, 

had been termed "the kingpin running the country's biggest 
wildlife trade syndicate". He stayed in the trade without getting 
arrested for forty years. He ran his business from Delhi's Sadar 

Bazar. He was called "Veerappan of the North". He is blamed 
for wiping out the entire tiger population of Sariska Tiger 

Reserve in 2005. Across their range, tigers are snared, poisoned 
and shot to fill a growing demand among China's elite. Today's 

market is not mired in traditional or cultural use of tiger products, 
nor are they used as ingredients in life-saving traditional 

medicines. These are incredibly expensive luxury items bought 
by or gifted to high-level government officials and wealthy 

businessmen. Serving tiger meat or tiger bone wine (made by 
steeping tiger bone in rice wine) often seals a business deal, 

and gifting this wine or displaying tiger skin is a preferred way 
to flaunt wealth and power. Every single part of the tiger is 
listed in the illegal markets. It is employed in ancient Asian 

medication that has no healthful worth in any respect, creating 
the deaths of those animals for this purpose needless. 



PRIMARY REASONS BEHIND THE 
DRIVE 

Destruction of Wildlife: With the advent of agriculture, the man began to grow large quantities of 
selected crops in his own chosen place, after clearing away the existing natural ecosystem. Out of 

thousands of edible plants on earth, we have come to depend on only a few. About 90% of the plant 
food that we eat comes from only twenty species and more than half comes from just three grains, 

viz., rice, wheat and corn. Selective cultivation has paved the way for the disappearance of wild 
and rare species. As a result, we have lost much of the faunal diversity that depended on those 
species. Large scale use of pesticides and fertilizers has polluted the land and river ecosystems. 
Habitat destruction is the main cause of wildlife extinction in India. The rapid deterioration of the 

environment due to human interference is aiding the disappearance of wildlife from the biosphere. 
According to IUCN, habitat loss and degradation have affected about 89 percent of all threatened 
birds, 83 percent of mammals and 91 percent of all threatened plants globally. Habitat loss is due 

to deforestation for extended cultivation, construction of dams, mining operations and road laying. 
When the natural habitat of animals is destroyed, it leads to a decline in their primary food supply 

and breeding and nesting grounds. Hence their numbers get drastically reduced. In the case of 
plants, if their natural habitat is destroyed and the species that control the pests that attack them 
are lost, then their survival is at risk. Pollution by heavy metals, persistent biocides, organic wastes, 
removal of sand from riverbeds and agricultural runoff have spoilt the river ecosystem. The marine 

ecosystem is affected by hot water from nuclear and thermal power plants, toxic effluents from 
coastal areas, oil spills, blasting and dredging, collection of undersized fishes and other organisms, 
exploitation of ornamental seashells and pearl oysters by domestic shell craft industry, export of 
sea fans and seaweeds, etc. The introduction of exotic species is a significant threat affecting 350 
(30% of all threatened) bird and 361 (15% of all threatened) plant species. Sometimes cultivated for 

economic reasons, like the silver oak and eucalyptus, they tend to completely overrun the land, 
preventing the growth of natural species. The sholas, the natural vegetation of the Nilgiris, have 

thus dwindled. Since they play an important role in absorbing moisture and maintaining the water 
table, the Ni lg iris are today facing acute water shortages. Contradictory laws and policies of the 

Government and ineffective implementation of laws have also affected the wildlife. 
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TIGER CONSERVATION IN INDIA 
.. 

In July 202o!ifie"!n;":try ofj[nvkonmenneleosed the ~ er Census Report on the ev~ 
Global Tiger Day <i 9th Jul!fl.]!ndia tias!'7~ ercent oQ h'e wo_rld's tiger population. It has 

been announced that f.onse..r.,vat~ Ast ured/Tiger Stab dards (CA/TS) framework will be 
extended to all 50 irig~ Re~ rv~s ? f lndit As per the f th All India Ti~; r Estimation (AITE), 

there are 2967 t igers.l!.!:! India. The TigersT'~},_seen largely in the troJ)ical forests of Asia. 
ililie recent reJ)or,ts1_genemted by differeil!l!.nternational organizatio ns show the tiger 

J)OJ)ulation is decreasin~ ccording to the l~ 1Red list, the tig~~ listed as an endangered 
anima l. iTlie major threat1.faced by .this species are Poaching, destruction of habitat, 

insufficient prey, etc. the tige rs are' killed-fur skins, bones, an d nieat. The Critical Tiger .. .... - .. 
Habitats (CTHs) as per. Wildlife P.rotection Act, 1972, are core areas of the tiger reserves 

meant to be "kept inviolate for tig~ conservation." For recognition of critical tiger habitat, 
an exp_ert committee is constit uted land.the J inaild_ecision is notified by the state governme~t -~\ 

} n F.orest Rights Act, 2006, the~ aTmention~ f~~~iti~al Wildlife Habitats' which are part ,, 
of reser.ves and sanctuaries meant.t ~ kept inviolate for wildlife conservation (not just 
tigers). In tlie case ot Cr.itical.Wildl.!f_e; Habitats, Gram Sabhas and .~ffected stakeholders . 

have to give consent for. the notific9tion. Recently, th~re has seen a rise in the population 
of wild lions and tigers in India. The gover.nmenf hasJl!!ltiated many programs related to 
tlie conservation of tlie ifiger population in the country. According to the Wor ld Wildlife 

F.und and the Global Tiger; F.orum, the figure of wild tigers has gone up to 3,890 which 
ear.lier; was 3200. The wildlife policy of India embraces conservation and protection througli 
the J)rovision ot national P.£! r.J.<11.and sanctuaries. This has assisted their sustainable growtli 
and a drastic declining mansanimal conflict. A J:>roactive judiciary has shaped a well-built 

restriction against J;!Oacliers'. lndja is n9w't10~ % C>f,ithe total Global Tiger Population. 
iflie various strategies that are planned for imJ)lementatio~ include tiger reintroduction, 
landscaJ:>e conser.vatjon and habitat manageme nt€_cr.uti11izing prot_ocols, strategies for. 

anti -poaching, resource mobilization, _an~ modern equiJ)ment Iand technology for monitoring. 
The anti-poaching strategi~ also planned for imJ)lementation. The latest censuses 
show an augment in the numbe~ oftigers a cross the country in different National Par.ks 

whicli is evide.rice that preservation effor~s do liave an OJ)timistic impact on the environment 
-.;a ~ and wildlife. 

- .. .:; -r.
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- ' Fig 4: Bandhavgarh National Park is one of the most popula e highest density of Royal Bengal 1 

and it houses ancient Bandhavgarh Fort which has great historical importance. Located in the Umaria district of Madhya Pradesh, 

Bandhavgarh National Park covers a distance of 820 sq. km. 
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NATIONAL TIGER CONSERVATION 

AUTHORITY {NTCA) 
,..,,~ ~ 

The National Tiger Conservation Authority (NTCA) is a statutory body tasked with the 
management of Project Tiger and the many Tiger Reserves in India. It was established in 

December 2005 following the recommendation of the Tiger Task Force. National Tiger 
Conservation Authority (NTCA) is a statutory body under the Ministry of Environment, 

Forests and Climate Change. The Wildlife Protection Act of 1972 was amended in 2006 to 
provide for constituting the NTCA. The NTCA has eight experts or professionals having 

qualifications and experience in wildlife conservation, apart from three Members of 
Parliament of whom two are elected by the Lok Sabha and one by the Council of States. 

The Inspector-General of Forests, in charge of project Tiger, will be ex-officio Member 
Secretary. 

Objectives: 

• To nurture accountability in the management of Tiger Reserves either by the state 

or Central governments through providing a basis of operations within the federal 

structure. 

• To address the livelihood interests of local people in areas surrounding Tiger Reserves. 

• To provide the authority to Project Tiger so that its recommendations are implemented 

to their fullest extent. 
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NATIONAL TIGER CONSERVATION 
AUTHORITY {NTCA) 

Reasons behind initiation: The body parts of tigers fetch a huge price in the illegal 
market, this in itself is a huge threat to the tiger population in India. To ensure 

the survival of Indian tigers, a body like the National Tiger Conservation Authority 
is required. Keeping tiger protection as a topmost priority, the NTCA cooperates 

with other bodies such as the Central Bureau of Investigation, Wildlife Crime 
Control Bureau and the Police departments by issuing alerts for any illegal 

poaching activities of project Tiger, will be ex-officio Member Secretary. 

To prevent such activities, it carries out the following tasks: 

• To launch tiger reserve level monitoring using a camera trap to keep a photo 

ID database of individual tigers. 

• To assist states with anti-poaching operations 

• To advise the states for combing forest floor to check for snares/traps 

• To utilize information technology for improved surveillance using thermal 

.. cameras set up in Jim Corbett National Park. 

.. 
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• To alert the states as and when required by transmitting information related 

to poachers. 

A study 'Economic Valuation ofllger Reserves' released on Tuesday shows that six tiger 
reserves provide economic benefits worth ~8.000 crore a year 

• ~ Tiger Reserv 
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,,_. Corbett Tiger 
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fl 
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AL~·INDIA TIGER ESTIMATES 

Uttarakhand 
UttarPradesh 
B1har 
Shlvallk-Gangetlc 

Central lndlan Landscape Complex and 
Eastern Ghats Landscape Complex 

AndhraPradesh 
(lncbfn{!Tetanoana) 

Omttisgarh 

MadhyaPradl?Sh 

Maharash1ra 

°"""" Rajasthan 

Jhan!wd 

Central India 

Western Ghats Landscape Compfex 
Kamataka 
Kffi!la 
Tam11Nadu 
Goa 
Western Ghats 

North Eastern HIiis and 
BrahmaputrafloodPlarns 
Assam 
Arunacha1 Pradesh 
Mizoram 

Northml West Bengal 
North EastHllls,and 
Brahmaputra 
Sundef'bals 
TOTii • ➔ 

95 72 
26 26 

300 257 
103 169 
45 32 
32 36 
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290 300 
46 71 
76 163 

70 143 
14 
6 

10 

. i,4ii 1,706 

Fig T The numbers mark a significant improvement from 2006 when the number of 

tigers in India was estimated at 1,411 because of the investments. 
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NATIONAL TIGER CONSERVATION 
AUTHORITY (NTCA) 

Some of the Powers and Functions under the amended Wildlife Protection Act, 1972 is 

as follows: 

• Ensure critical support including scientific, information technology and legal 

support for better implementation of the tiger conservation plan. 

• Facilitate and support the tiger reserve management in the State for biodiversity 

conservation initiatives through people's participation by supporting similar 

initiatives in adjoining areas consistent with the Central and State laws. 

• Provide information on protection measures including future conservation plans, 

estimation of the population of tiger and their natural prey species report on 

untoward happenings such as poaching and any other illegal activities. 

• Facilitate ongoing capacity building programme for skill development of officers 

and staff of tiger reserves. 

• Evaluate and assess aspects of sustainable ecology while ensuring that no 

environmentally destructive activities such as mining, the industry is carried out 

within the proximity of Tiger Reserves. 
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Fig 8: The Safari Park recently experienced a big cat a !Y oom. 
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PROJECT TIGER 
A vigorous tiger population shows the strength of the ecosystem and self-sustenance 
which are the key objectives of Project Tiger under the National Tiger Conservation 

Authority. It is a statutory body of the Ministry with an overall supervisory and coordination 
part, performing capacities as gave in the Wildlife (Protection) Act, 1972. By launching 

the Project Tiger in 1973 by then PM Indira Gandhi, the Government of India has taken a 
revolutionary initiative for conserving its national animal. It gives fund help to the 'tiger 
range states', for in-situ conservation of tigers in the chosen tiger reserves. It has put 
the endangered tiger on a guaranteed path of revival by protecting it from extinction. 
The Project Tiger aims to promote an exclusive tiger agenda in the core areas of tiger 

reserves, with inclusive people participation. The project aims at ensuring a viable 
population of Bengal tigers in their natural habitats, protecting them from extinction, 

and preserving areas of biological importance as a natural heritage forever represented 
as close as possible the diversity of ecosystems across the distribution of tigers in the 
country. Its task force visualized these tiger reserves as breeding nuclei, from which 

surplus animals would migrate to adjacent forests. Funds and commitment were mustered 
to support the intensive program of habitat protection and rehabilitation under the 

project. The government has set up a Tiger Protection Force to combat poachers and 
funded relocation of villagers to minimize human-tiger conflicts. During the period 

1973-7 4, nine tiger reserves were established in different states of the country, by pooling 
the resources available with the Central and State Governments. These nine reserves 

covering an area of almost 13,017 sq km. These reserves were namely Manas Tiger 
Reserve (Assam), Palamau Tiger Reserve (Bihar), Similipal Tiger Reserve (Odisha), Corbett 

Tiger Reserve (Uttar Pradesh), Kanha Tiger Reserve (Madhya Pradesh), Melghat Tiger 
Reserve (Maharashtra), Bandipur Tiger Reserve (Karnataka), Ranthambore Tiger Reserve 

(Rajasthan) and Sunderbans Tiger Reserve (West Bengal). Project Tiger in India was 
launched as a 'Central Sector Scheme' with the full assistance of the Central Government 

till 1979-80. However, later on, it became a 'Centrally Sponsored Scheme' since 1980-81. 
,-. . The WWF has also assisted in the form of equipment, expertise and literature. 
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ACHIEVEMENTS OF THE DRIVE 
1--~--

The Project Tiger has put the tiger on a certain course of revival from the edge 
of destruction. The population of tigers in the country has been augmented 

considerably after the establishment of the project. It has contributed to numerous 
indescribable environmental profits to society. The project has opened a wide 

door of tourism and thereby employment opportunities. This initiative has brought 
the participation of local people and their participation has made the habitat 

revive. The main achievements of Project Tiger in India include excellent recovery 
of the habitat and consequent increase in the tiger population in the reserve 
areas, from 268 in nine reserves in the year 1972 to 1976 in 27 reserves in the 
year 2003. Thus, Project Tiger is considered as the conservation of the entire 

ecosystem and apart from tigers, all other wild animals also have increased in 
number in the project areas. Further, the damages done to the habitat were to 

be rectified, to facilitate the recovery of the ecosystem to the maximum possible 
extent. The overall administration of the project is monitored by a 'Steering 

Committee'. The implementation of the project is carried out by the respective 
State Government. A Field Director is appointed for each reserve. He is aided 

by field and technical personnel. Chief Wildlife wardens are responsible for field 
execution. In recent times, within the tiger reserves, wireless communication 

systems and outstation patrol camps have been developed, as a result of which 
poaching has declined considerably. 

CERTIFICATE 

The largest camera-trap wddhfo survey 
was lhc 2018- 19 Status ol Tigers in Ind ia 

1cpor1. which pl.lced camo1a traps in 
26,838 locations. surveyed an effective 
~rcJ of 121,337 km' (46,848 sq mi) and 
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TNJCI Conservation Au1ho1i1y and lhe 
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CONTROVERSIES & COMPLICATIONS 
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CONCLUSION 
The Tiger conservation project in India has been an absolute triumph despite 

all these difficulties, India still holds the best chance for saving the tiger in 
the wild. Tigers are found in 17 states within India, with 7 states reportedly 

having a population in excess of hundred tigers. Adequate funding and 
international pressure will help. But probably the most effective way to 

conserve the tiger in India is to enhance NGO participation to keep the issue 
energised on a national level and to increase general awareness. The Indian 
conservation and scientific community is now a proven force; it needs to be 

strengthened. With deliberate social awareness and campaigning the humans 
have stopped interfering and exploiting the tigers. However, poaching and 
illegal hunting are obvious. Highways and railways are cutting across the 

forest landscape, dams are being planned in fragile ecosystems, tiger 
poaching is being reported even during coronavirus pandemic. Project Tiger 
has been undertaken by more than fifty national parks, and every park is 
putting an equal effort to save the endangered species. Increasing four 

thousand tigers in the past few years is one of the landmark achievements 
of the project. The national parks are taking initiatives to save and conserve 

every animal. The National Tiger Census of 2018 estimates that India has 
2,967 wild tigers, out of which 2,461 individual tigers (83% of the total) have 
been photographed by the camera traps. The survey was carried out in an 

effective area of 121,337 square kilometres (46,848 square miles) of the 
country's landscape. The tiger population has shown an approximate growth 
by one-third from the last census in 2014 (from 2,226 in 2014 to 2,927 in 2018 

tigers in the wild). Moreover, Project Tiger also generated jobs for many 
individuals. The wildlife has been facing little fewer problems since the project 
started. Project Tiger has saved not only tigers but also saved other aspects 

of wildlife! 

Fig 13: Dodo, the 2-year-old chimpanzee feeds milk to Aorn, a 2-month-old tiger cub, at the 
Samut Prakan Crocodile Farm and Zoo on the outskirts of Bangkok, Thailand. (Source: Tumblr) 
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Why are Tigers in Crisis? 
Only around 

3,890 tigers remain in 
the wild, down from 

1 00, 000 in the 1900s. 

There are more tigers in captivity 
than there are in the wild. 

Of the nine modern tiger 
subspecies, three 
became extinct in the 
20th century. 
All six remaining 
subspecies are listed 
as endangered or 
critically endangered. 
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What are Some Unique~ 
Tiger Characteristics? ~ 

No two 
tigers have 
the same 
stripe 
pattern. 

Tigers roar in 
"infrasound," which 

means parts of the tiger's 
roar are below frequencie 

humans can hear. 
The lower the frequency 

the farther a sound 
can travel 

fr~~ 
----

Tigers have lost 

97% 
of their home range. 

Reasons for population 
decline are habitat 
destruction, habitat 
fragmentation, and 
poaching. 

Tigers are 
the biggest cats 
in the world. 

Tigers 
sometimes 
lure their prey 
by mimicking 
their prey's 
call. 

Tigers 
can't taste 
anything 
sweet. 

A group o streak or an ambush. f tigers is called a 

In sia, 

If you shaved a tiger and lion, 
you wouldn't be able to tell them 

,m apart just by looking at them. 
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Unit -1 

Introduction 

Ganges, vernacularly referred to as the Ganga, forms a very important part in 

the overall Hindu pantheon. Revered by the common people and equated with a 

divine motherly force. Ganga Maiya, as the river is often referred to as, emerges 

from the Gangotri Glacier at Gomukh in Uttarakhand as a small river by the 

name of Bhagirathi. The Bhagirathi is joined by another river by the name of 

Alaknanda. At Devprayag in the lower Himalayas, the Alaknanda and 

Bhagirathi rivers merge to give birth to the Ganga. The Ganga goes on to travel 

from the Lower Himalayas to the Lower Indo Gangetic Plains before finally 

draining into Bay of Bengal, birthing to the largest Delta in the World. The 

Ganges traverses through the states of Uttarakhand, Uttar Pradesh, Bihar and 

finally West Bengal. The Ganga splits into two at Farakka to join the 

Brahmaputra in Bangladesh, giving birth to a larger river by the name of 

Padma. 

 

1. The Ganges River Basin 

It is, thus quite baffling to comprehend the sorry state the river is often found in. 

Supporting over 450 million people who depend on its water for their basic 



 

sustenance. Ganga has become a bedlam of pollution and degeneracy. Reaching 

an almost frightening juncture, where the river is doing more harm than any 

actual good. The religious notion of the river, drives home the belief that the 

Ganga is a holy deity who cannot be tainted. No human activity can pollute its 

holy water. But the reality is far more complicated and quite the opposite. 

Human activities of industrialization, agriculture, waste disposal etc. has all lead 

to the poisoning of the Ganga, and has in turn stained the holy waters of it. 

Posing a major threat to human, animal and aquatic lives. 

Today, a river as glorious as the Ganga finds itself inhospitable. In this tutorial, 

we’ll be discussing the causes of such pollution and its long term effects on our 

environment and the society. We’ll further try to furnish the possible getaways, 

and focus on the several efforts by the Government to clean up its waters. In 

turn, through this work we’re looking to create a greater awareness about the 

Gangetic degeneracy.  

- 

Unit -2 

River Ganga and the Causes of its Pollution 

Human Waste and Sewage Disposal 

Several human factors on the backdrop of rapid urbanisation has induced severe 

water pollution to River Ganga and its tributaries. In many regions, degradation 

of the river is visible due to encroachment of river bed, illegal sand mining, 

active netting for fishes, public bathing, washing clothes and animals, as well as 

something as vile as open defecation. At several places water from the Ganga is 

even pumped out on a large scale for irrigation, and is in turn infused with toxic 

fertilisers. The demography of North India has been actively pressurising the 

river until its breaking point. 

 

Furthermore, the River flows through over hundred cities with populations of 1 

Lakh or more. Followed by approximately 97 cities with population between 50 

thousand to 1 Lakh. Add into the numerous towns and settlements it touches by 

during its 2,525 km journey from its source to the ocean, and we find clear 

evidence that a large proportion of the sewage water with higher organic load in 

the Ganga, is from this very population, through domestic water usage. Steps 

taken by the government aimed towards building sewage treatment plants 

haven’t been greatly successful either, with just a few sewage treatment plants 

propping up compared to the hundreds that were supposed to be introduced in 

accordance to the Ganga Action Plan (GAP). Thus in a worrying state of affairs, 



 

the vast population of the country has been acting as a primary and an alarming 

source of the Ganga water degradation. 

- 

 

Industrial and Chemical Waste 

 

A major source of the Ganga river pollution goes back to the industries of our 

country. The most important industrial pollution source is from Uttar Pradesh, 

which accounts for almost 55% of it, followed by Haryana, Rajasthan, Madhya 

Pradesh, West Bengal and others.  Flowing through these states, the Ganga 

carries several prominent industrial cities on its banks. Including, Varanasi, 

Kanpur, Prayagraj etc. Through countless industries such as distilleries, 

paper/pulp, tanneries, sugar and slaughter houses, tons of chemical wastes are 

dumped into the streams of the river on a daily basis.  

 

 
2. Untreated effluents being discharged into the Ganga 

 
Toxicity of the water is enhanced through dumping of chemicals such as arsenic, 

sulphur, mercury and chromium. Posing hazardous threats to the purity of the 

water, its useful properties as well as the vast array of aquatic life, the Industries 

have been gradually poisoning the Ganga beyond repair. This intense discharge 



 

of sewage into the Ganga is responsible for 75% of its pollution with 

approximately 3000 million litres per day of sewage generated in towns along the 

Ganga. This volume is way too large to be tackled by the self-rehabilitation 

capacity of the river. 

For instance, the leather industry that integrates vast amount of chromium and 

similar toxins in its functioning. The majority of which ends up getting discharged 

in the waters of the Ganges during the peak dry season, a period when the river 

trickles at its slowest, and is in turn bogged down by untreated wastes. 

Furthermore, a big number of small to average-scaled industries are located in the 

residential areas of almost all the cities, towns and villages, which directly 

discharges their effluents into the river. The presence of arsenic in and around 

groundwater sources has also been detected in all the states the Ganga flows 

through. 

- 

Religious Traditions and Adverse Effects 

Ganga’s presence in the popular Hindu imagination dictates that, it is revered as 

this mystical entity with waters so hallowed it purifies a common soul. Thus it’s 

of no surprise that the river often finds itself the backdrop of elaborate rituals 

and religious practices. Yearly Hindu traditions, such as the Kumbh Mela 

gatherings, sees hundreds and thousands of Hindu pilgrims take a dip in the 

holy waters of the Ganges in Prayagraj, Haridwar, Nashik and Ujjain. 

Approximately seven lakh individuals are said to take bath in the Ganga during 

these events, and as a result unwillingly contribute to the pollution of the river. 

A steep price paid for devotion. 

The holiness of the river also means that, for millennia the ashes of the dead are 

ritually dumped into the Ganges. Varanasi or Benaras in particular is considered 

a “holy city” where dying opens up the gates of achieving instant moksha, 

where the deceased is delivered from the cycle of life and death. Before the 

COVID-19 pandemic, almost up to 80 corpses were cremated on the Ghats. 

Now, the number is in the hundreds. The ones who ritually cremate the bodies, 

ask the family of the dead to fetch flowers, fabric and firewood to commence 

the final ceremony. After the corpse is cremated, all of the ashes are plunged 

into the river, along with any other remains. The ashes, while strictly posing no 

threat to the purity of the river, when combined with the dumping of the “other 

remains” such as fabrics intensifies the toxicity. 



 

 

3. Mass cremation of bodies in a ghat in Varanasi 

Furthermore, there lies the problem of discharging corpses. These dead bodies 

usually killed by diseases such as leprosy and tuberculosis are usually not 

completely cremated. They are often half burnt, sometimes not cremated at all, 

crudely thrown into the river wrapped in simple cloth. These corpses end up 

spreading disease and contaminate the river further. They float around ironically 

almost completely unnoticed, perhaps consciously ignored by bathers hoping to 

purify their souls. At one point, the problem of corpse dumping got so worse 

that the authorities began to train thousands of flesh-eating turtles to clear the 

river of decomposing dead bodies. A curious initiative that ultimately bore no 

benefits due to the rapid mismanagement and corruption, as well as illegal turtle 

poaching. 

- 

Further Miscellaneous Causes 

Other than the more glaring cases, there also happens to be several smaller but 

equally effective causes of the Ganga water pollution. The many tributaries of 

the river often bring in toxic pollutants. Reports say, out of all the tributaries 

joining the Ganges, Ramganga (carrying the Kashipur and Moradabad 

discharges) and Kali (with the Meerut and Modinagar wastes) both severely 

contribute to the overall pollution. Further biological monitoring of the Ganga 

has shown that two major tributaries, Pandu and Varuna, are also increasing the 



 

pollution load of the river, being “severely polluted” on their way to the 

confluence point. 

In recent decades, human activities have quadrupled on the basis of increasing 

of India’s tourism boom. The gigantic population of India and their reverence to 

the river aside, Ganga and the major religious centers based on it have been 

attracting takers from all over the globe. Cities such as Uttarakhand, Haridwar 

and Rishikesh has been playing a critical role in contributing to the tourism 

based pollution. These cities usually see hotels propping up like Mushroom 

groves, with minimum proper sewage disposal facilities. Couple this, with the 

vacationing people and their general disdain towards maintaining cleanliness in 

face of having a good time. The tourists usually opt for the former, leaving the 

Ganga River to pay the price for their apathy. 

Another factor that has indirectly influenced the Ganga water pollution are the 

construction of Dams and Multipurpose projects. Case in point, the Haridwar 

Dam, which has led to the decay of the river by greatly hampering the flow of 

the river. Likewise, the very famous Farakka Barrage has caused an upward 

flow of salinity in the downstream of the Ganges, exerting damage on the 

groundwater, soil and the river itself. The Ganga, already dependent on 

monsoon for its water, gets further drained due to these dams, which in turns 

hampers its self-purifying techniques. The oxygen retention capacity takes a hit, 

and the pollutants continue running havoc. 

- 

Unit -3 

Gangetic Pollution: The Far Reaching Impact 

The pollution of the Ganges is not only a point of worry in terms of the river 

bodies and their purity. But also the far reaching impact it has on the flora, 

fauna and the ecology, both aquatic and land based. We have already spoken 

about Ganga’s high self-purification methods. This cleansing process is usually 

aided by aquatic microorganisms that break down accumulated waste materials 

requiring dissolved oxygen (DO) in the water to do their job. A high level of 

DO is usually a sign of a healthy river. It was this high DO capacity of the 

Ganga which facilitated in it having a sprawling eco system. Something that has 

taken a major hit over the years due to the constant polluting. Flowing over 

2500 km, the Ganga and its tributaries are home to over 140 fish species, 90 sort 

of amphibians and many birds, apart from its famous reptiles and mammals. 

And this does not even include the biodiversity-rich delta, the Sundarbans.  



 

Thus, it’s quite baffling to note, how the very same Ganga, now boasts trillions 

of disease-inducing bacterium, parasite and microbes. The aquatic life of the 

river has taken a deep toll on the wake of the pollution, with species like the 

Gangetic River Dolphins (P. g. gangetica) and the Ganges Soft-shell Turtle 

(Nilssonia gangetica) all running on life support, hitting the endangered mark a 

long time back.  

 

4. The Gangetic river dolphin, or susu 

Things take a worrisome turn when we notice, that a large amount of our 

common population battles the fear of water-borne diseases on a daily basis, as 

they depend on the river for bathing, laundry, drinking, cleaning utensils and 

washing. The River and its toxic water induce various diseases such as Cholera, 

Dysentery, Hepatitis, and Diarrhoea. It also reportedly plays host to the 

Coliform Bacteria, providing a testament to the massive amount of human and 

animal excreta present in the water. Furthermore, reports suggest a dangerous 

development in the water of the Ganges, due the amount of untreated wastes 

and sewages being dumped into the streams. The presence of Chromium, 

Mercury, Lead and several other chemical/metallic compounds in the water, has 

gradually turned it neurotoxic. The consumption of which can instigate 

neurological ailments such as seizures in a person, and can even end up killing 

them.  It is quite worrying how the concentration of such toxic metals have 

increased rapidly over the past few decades. 

Consequently, the Ganga and its poisonous waters have seeped onto the soil 

content, contaminating the groundwater as well as hampering fertility. A rise in 

concentrations of toxic metals in vegetables and grains grown in contaminated 

soils can be noticed at an alarming rate. Furthermore, the toxicity ends up eating 



 

the nitrogen content of the fertile soil. This poses a serious threat to humans and 

the environment because of its apparent bioaccumulation and non-

biodegradability. 

- 

 

Unit -4 

River Ganga and the efforts to clean it up 

The Ganga Action Plan (GAP) 

The Ganges Action Plan was launched by, then Prime Minister of India, Rajiv 

Gandhi, on June 1986. Its primary objective was to improve the water quality of 

the Ganges through the interception, diversion, and treatment of domestic 

sewage and to prevent toxic and industrial chemical wastes from identified 

polluting units from entering the river.  

Initially launched in Varanasi and some other cities. It was aimed at stoppage of 

sewage disposal in to the river by renovation of sewage pumping and treatment 

plants, and existing sewerage system, installation of new sewage treatment 

plants (STP), prevention of throwing dead bodies into the river, and regulated 

use of pesticides and insecticides for agriculture. The effluents from the sewage 

treatment plants could be treated as rich source of energy (say biogas) and 

manorial matter. But sadly, Ganga Action Plan Phases I and II met with only 

partial success due to various factors, the failure on part of the government to 

involve more people being cited as a major one. The sewage pumps did not 

work in the flood season and during power failures, often for prolonged periods, 

resulting in total sewage of the city draining into the river. The treated effluents 

from STP caused health hazards, ruined crops and polluted groundwater. 

It was a completely technocratic and bureaucratic exercise. Lack of tangible 

data on the water use and wastewater generation ensured that the plans bore no 

real benefits. Today we find that sewers laid are not connected to STPs and 

STPs installed have no sewage to treat and even if they have sewage for once, 

there is no electricity to run. More importantly in many settlements we also find 

that the treated effluent is actually untreated, negating the effort wasting 

precious human and financial resources. 

- 

 



 

Namami Ganga 

 

5. Discarded wastes flooding the banks of Ganga 

Emotions were high, and hope was in the air when the National Democratic 

Alliance government decided to launch the Namami Ganga in mid-May 2015. 

Over Rs. 20,000 crore was allotted to the project, and there was strong public 

belief that the project will yield better results than the GAP of old. It was 

supposed to be implemented by the National Mission for Clean Ganga 

(NMCG), and its state counterparts—State Programme Management Groups. 

NMCG would establish field offices wherever necessary, with the National 

Ganga Council (NGC) being set up on the wake of the decision. And to give 

more importance to the matter at hand, the Prime Minister was made the head of 

it. The NGC were to have on board the chief ministers of five Ganga basin 

states – Uttarakhand, Bihar, Uttar Pradesh, Jharkhand and West Bengal, along 

with several Union ministers and it was supposed to meet once every year. 

Things were on a serious track with 48 Industrial units around the Ganga also 

being shut down. 

But after over 5 years, has the Namami Ganga been able to deliver the promises 

it once boldly made? The answer is unsatisfactory to say the least. Like the 

Ganga Action Plan, it has been riddled with mismanagement, delays, corruption 

and escalating costs. Sewage Treatment Plants are mostly unable to keep up 

with the volume of daily sewage discharged by the cities. Most of the sewage 

network of the major cities are not even properly built. This leads to the raw 

untreated sewage from the domestic and industrial units, flowing directly into 



 

the streams of the Ganga like usual. The project has also further lagged behind 

in clearing plastic congestion in the streams, promoting a nuisance which 

mingles with similar intoxicants and gives rise to toxic sludge. This sludge takes 

a worse form, when it mixes with human faecal matter. Another sector, the 

government has failed to catch up to. The government mandated toilets are 

usually easily overflowed, accompanied by septic tanks with minimum 

treatment capacity. Such lack of management, prompts the inhabitants staying 

near the Rivers, to turn towards the water bodies as their usual dumping 

grounds. 

- 

Other than these, several other projects and conferences had been working for 

the Ganga water clean-up cause over several points in time. Including the 

Ganga Manthan, the Clean Ganga Fund, and the NCMG etc. all with minimum 

long term success. 

- 

Unit -5 

Conclusion 

The Ganges has been bestowed the status of National River in the year 2008. It 

has held a special place in the sacred landscape of India, and it will continue to 

do so long into the future. One of the very few rivers in this world so 

systematically revered, put on a pedestal and transformed into a myth of its 

own. The sheer amount of legends throughout the Hindu Shastras, attached to 

its origin, bears testament to the fact. She is a goddess, a mother, a healer who 

washes away the mortal sins and grants boons. She is amrita or nectar, a pure, 

life-giving substance. Even Charak samhita, the ancient medical treatise 

characterizes the river water as pure and sacred, carrying immense medicinal 

value.  

It is quite heart-breaking to notice over the years, pressures of urbanization, 

accompanied by the growing threat of pollution, calling for serious attention to 

the Ganga. Pollution control programs—GAP I in 1985 and GAP II in 1991, as 

well as the Namami Ganga of recent years—have attempted to clean the Ganges 

but have had little success. These projects were woefully behind schedule and 

incurred major corruption and cost overruns. They might have been clear in 

terms of its goals, but suffered from a top-down, technocratic approach to 

problem solving, lacked resources and institutional capacity as well as public 

participation. Despite a plethora of studies regarding the Gangetic pollution, 

there needs to be an effort to imbibe the issue into a broader public 



 

consciousness. Something, which will further solve the aforementioned problem 

of a lack of local public participation, at a grass root level.  

 

 

6. Cremation of ashes in Varanasi. A predominant visual. 

There also needs to be a conscious effort to overcome the religious prejudices 

laden with Ganga. The elaborate rituals, ghat regulations and cremation 

procedures should be curbed to an extent, taking in account, both the purity of 

the river and the riverine life it supports. Holding onto the age old belief of 

Ganga’s perceived eternal purity, will only do more harm than good. And steps 

should be taken to induce flexibility in public perception, in order to make a 

way for science. 

Thus, it’s understandable the Ganges, not only needs the government to be more 

assertive in their efforts, but also us, the common people. It is high time we 

need to step up and adopt sustainable methods of conserving the Ganga, a river 

no less than a national treasure. 

- 
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INTRODUCTION
Rivers are the most important surface fresh water resource in the world. The total volume in
world‟s rivers is about 2,115 km . Rivers are easily accessible, and useful in multiple facets.
Most perennial rivers are primary renewable water resource for agriculture, domestic and
industrial use. Additionally, they are vital for navigation, aquatic life, and generation of
hydroelectricity. In short, rivers are indispensable in maintaining environmental equilibrium
and for human development. Accordingly, it is clearly evident that all the civilizations, since
ancient times till date, have thrived along major rivers of the world. Consequently, the rivers
held the positio prima in all parts of the ancient world. As the world entered the modern era,
on the advent of technology and industrialization, the essentiality of rivers and our
dependence on them has increased.

The Ganga is not just a River; the mythological importance associated with the River is
deep-rooted in the Indian culture and is considered a “ Holy River”. The status and
recognition which River Ganga has attained, in India and worldwide, is a wondrous one. If a
person deliberately makes up his mind to clear all his conceptions about the reverence
towards River Ganga, its glory and its mystic characteristics; and decides to ponder about
what really makes the River outstanding, there is a logical path on which his thoughts can
tread on.

The Ganga-Brahmaputra-Meghna composite river system, which drains a massive 1.7 million
km, is one of the largest river systems in the world by drainage area. The trans-boundary river
has a basin spread over four countries – India, Nepal, China and Bangladesh. River Ganga is
fed by snow-melt water from Himalayan glaciers and also by sub-surface flows and Plateau
Rivers; and flows perennially. The River flows for 2,525 kms making it the 39th longest in
the world and second in terms of the total suspended load which is 524 Mega tonnes/year.
This perennially flowing River has spurred development in the entire basin. Dams and
barrages have been built with an intention of providing energy and massive increases in food
production. Some parts of the River are used for navigation. The River carries fertile alluvial
sediment from the Himalayas and deposits in the plains of Uttar Pradesh, turning the latter
into one of the most fertile alluvium plains in the world. Most importantly, the Ganga basin
supports a population of about 600 million and generating over 40% of India‟s GDP in this
region. All these physical and natural attributes of the River Ganga already make it an
important and special river system of the world.
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The Course of the River Ganga
River Ganga is the longest river of India and its basin area covers almost 26 percent of the
country. Out of 2,510 km total length, the river flows for a length of 2,071 km in India. The
river has three district courses. The river has its source in the `Gomukh’ cave of the Gangotri
glacier in the Kumaon Himalayas, where it is known as the river `Bhagirathi. From the
confluence of river Bhagirathi and river Alaknanda at Devprayag, the river is known as
Ganges.
The upper course stretches from the source till Hardwar. The middle course stretches from
Hardwar to Rajmahal Hills in Bihar. The river in this course passes through Uttar Pradesh and
Bihar and is joined by numerous tributaries, such as Ram Ganga, Gomti, Ghaghara, Gandak,
Kosi from the left hand side and Jamuna, Chambal etc from the right hand side. Jamuna is the
most important tributary of the river Ganga.

The lower course is in West Bengal. From the Rajmahal hills, the river flows towards south.
Near Dhulian in Murshidabad, it is divided into two branches, such as

1. Bhagirathi-Hooghly which passes through West Bengal and the other
2. Padma (main branch) which passes through Bangladesh and both drains to the Bay of

Bengal. The important tributaries in the lower course and Damador, Ajay, Mayurakshi
etc. The river creates as extensive delta at its mouth.

Map of India showing the route of the Ganga river.
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POLLUTION
Pollution of the Ganges (or Ganga), the largest river in India, poses significant threats to
human health and the larger environment. Severely polluted with human waste and industrial
contaminants, the river provides water to about 40% of India's population across 11
states,serving an estimated population of 500 million people, which is more than any other
river in the world. Today, the Ganges is considered to be the fifth-most polluted river in the
world.Raghubir Singh, an Indian photographer, has noted that no one in India spoke of the
Ganges as being polluted until the late 1970s.However, pollution has been an old and
continuous process in the river by the time people were finally acknowledging its pollution.

CAUSES
The main causes of water pollution in the Ganga river are the disposal of human sewage and
animal waste, increasing population density, and disposal of industrial waste into the river.

HUMAN WASTE
The river flows through 100 cities with populations over 100,000; 97 cities with population
between 50,000 to 100,000, and about 48 towns. A large proportion of the sewage water with
higher organic load in the Ganga is from this population through domestic water usage.

INDUSTRIAL WASTE
Because of the establishment of a large number of industrial cities on the bank of the Ganga
like Kanpur, Prayagraj, Varanasi and Patna, countless tanneries, chemical plants, textile mills,
distilleries, slaughterhouses, and hospitals prosper and grow along this and contribute to the
pollution of the Ganges by dumping untreated waste into it. One coal-based power plant on
the banks of the Pandu River, a Ganges tributary near the city of Kanpur, burns 600,000 tons
of coal each year and produces 210,000 tons of fly ash. The ash is dumped into ponds from
which a slurry is filtered, mixed with domestic wastewater, and then released into the Pandu
River. Fly ash contains toxic heavy metals such as lead and copper. The amount of parts per
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million of copper released in the Pandu before it even reaches the Ganga is a thousand times
higher than in uncontaminated water. Industrial effluents are about 12% of the total volume
of effluent reaching the Ganges. Although a relatively low proportion, they are a cause for
major concern because they are often toxic and non-biodegradable.[2] Plastic and industrial
waste, such as waste water from the Factories that sit on the banks of the Ganga, are another
cause of pollution. The most worrying problem facing the river is its increasing lack of water.
Water for irrigation is being removed faster than the rainy season can replenish it.

DAMS AND PUMPING STATIONS
Built in 1854 during the British colonisation of India, the Haridwar dam has led to decay of
the Ganges by greatly diminishing the flow of the river. The Farakka Barrage was built
originally to divert fresh water into the Hooghly River but has since caused an increase of
salinity in the downstream of the Ganges, having a damaging effect on the ground water and
soil along the river. The barrage has caused major tension between Bangladesh and India.
Bangladesh is actively considering to construct Ganges Barrage Project for mitigating the
salinity problem.The government of India has planned about 300 dams on the Ganges and its
tributaries in the near future despite a government-commissioned green panel report that has
recommended scrapping 34 of the dams citing environmental concerns.

Three more barrages across the Ganges main river are existing at Bijnor, Narora and Kanpur.
The barrages at Bijnor and Narora divert all the water including base flows during dry season
to the canals for irrigating vast area up to Allahabad city. Most of the water available at the
upstream of the Kanpur barrage is used during dry season for the drinking water needs of
cities. Downstream of Kanpur barrage, adequate water is not available from the barrage to
dilute the polluted water reaching the main river during the dry seasons of year.
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RELIGIOUS TRADITIONS
During festival seasons, over 70 million people bathe in the Ganga to cleanse themselves of
their past sins. Some materials like food, waste or leaves are left in the Ganga which are also
responsible for its pollution. Traditional beliefs hold that being cremated on its banks and
floating down the Ganga will cleanse the sins of those who die and carry them directly to
salvation. In Varanasi alone, an estimated forty thousand bodies are cremated every year and
are deposited into the Ganga. Because many families cannot afford the high cost of sufficient
quantities of cremation wood, many of the bodies deposited into the Ganges are only
half-burnt.
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EFFECTS
Marine life
The results of mercury analysis in various specimens collected along the basin indicated that
some fish muscles tended to accumulate high levels of mercury. Of it, approximately 50–84%
was organic mercury. A strong positive correlation between mercury levels in muscle with
food habit and fish length was found.

The Ganges river dolphin is one of few species of fresh water dolphins in the world. Listed as
an endangered species, their population is believed to be less than 2000. Hydroelectric and
irrigation dams along the Ganges that prevents the dolphins from travelling up and down
river is the main reason for their reducing population. The Ganges softshell turtle (Nilssonia
gangetica) is found in the Ganges, Indus, and Mahanadi river systems of Pakistan, northern
India, Bangladesh, and southern Nepal. This turtle inhabits deep rivers, streams, large canals,
lakes and ponds, with a bed of mud or sand. According to the International Union for
Conservation of Nature, freshwater turtle species are vulnerable. Due to their long lifespan
and high trophic level in the aquatic food web, turtles are vulnerable to heavy metals
pollution, a major kind of pollution in the Ganges.

Wildlife
Some of the dams being constructed along the Ganges basin will submerge substantial areas
of nearby forest. For example, the Kotli-Bhel dam at Devprayag will submerge 1200 hectares
of forest, wiping out the forest area.

Human beings
An analysis of the Ganges water in 2006 and 2007 showed significant associations between
water-borne/enteric disease and the use of the river for bathing, laundry, washing, eating,
cleaning utensils, and brushing teeth.Water in the Ganges has been correlated to contracting
dysentery, cholera, hepatitis, as well as severe diarrhoea which continues to be one of the
leading causes of death of children in India.
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THE GANGA CLEAN UP EFFORTS

GANGA ACTION PLAN
The Ganga Action Plan was launched on 14th January 1986 with the main objective of
pollution abatement, to improve water quality by interception, diversion and treatment of
domestic sewage and toxic and industrial chemical wastes present,from identified grossly
polluting units entering into the river.
After reviewing the effectiveness of the “Ganga Action Plan” , the Government announced
the “ Mission Clean Ganga” project on 31st December,2009 with the objective that by 2020,
no municipal sewage and industrial waste would be released in the river without
treatment,with the total budget around Rs.15,000 crore.

NAMAMI GANGA PROGRAM
In the budget tabled in Parliament on 10 July 2014, the Union Finance Minister Arun Jaitley
announced an integrated Ganges development project titled 'Namami Gange' (meaning
'Obeisance to the Ganges river') and allocated ₹2,037 crore for this purpose. The objectives
were effective abatement of pollution, conservation, and rejuvenation of the Ganges. Under
the project, 8 states are covered. Ministry of Drinking Water Supply and Sanitation proposes
to make 1,674 gram panchayats by the Ganges open defecation-free by 2022, at a cost of Rs
1,700 cr (central share). An estimated Rs 2,958 Crores (US$460 million) have been spent till
July 2016 in various efforts in cleaning up of the river.

As a part of the program, government of India ordered the shut down of 48 industrial units
around the Ganges.
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The program has a budget outlay of Rs. 20,000 crore for the next five years. This is a
significant five-fold increase over the expenditure in the past 30 years (Government of India
incurred an overall expenditure of approximately Rs. 4000 crore on this task since 1985). The
centre will now take over 100% funding of various activities/ projects under this program.
Taking a leaf from the unsatisfactory results of the earlier Ganges Action Plans, the centre
now plans to provide for operation and maintenance of the assets for a minimum 10-year
period, and adopt a PPP/SPV approach for pollution hotspots. In an attempt to bolster
enforcement the centre also plans to establish a four-battalion Ganga Eco-Task Force. The
program emphasises on improved co-ordination mechanisms between various
ministries/agencies of central and state governments. Major infrastructure investments which
fall under the original mandate of other ministries viz. Urban Development (UD), Drinking
Water & Sanitation (DWS), Environment Forests & Climate Change (EF&CC) etc., will be
undertaken in addition.

'Namami Gange' will focus on pollution abatement interventions namely interception,
diversion and treatment of waste water flowing through the open drains through
bio-remediation / appropriate in-situ treatment / use of innovative technologies / sewage
treatment plants (STPs) / effluent treatment plant (ETPs); rehabilitation and augmentation of
existing STPs and immediate short term measures for arresting pollution at exit points on
river front to prevent inflow of sewage etc.
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Significantly the approach is underpinned by socio-economic benefits that the program is
expected to deliver in terms of job creation, improved livelihoods and health benefits to the
vast population that is dependent on the river.

The main pillars of Namami Gange Programme are:

1. Sewerage Treatment Infrastructure
2. River-Front Development
3. River-Surface Cleaning
4. Bio-Diversity
5. Afforestation
6. Public Awareness
7. Industrial Effluent Monitoring
8. Ganga Gram

Its implementation has been divided into entry-level activities (for immediate visible impact),
medium-term activities (to be implemented within five years of time frame) and long-term
activities (to be implemented within ten years).
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Clean Ganga Fund
The Union Cabinet gave its approval for setting up of Clean Ganga Fund in September 2014
with the aim of using the collection for various activities under the Namami Gange
programme for cleaning the Ganges.

Utilisation of funds

● Cleaning up of the Ganges
● Setting up of waste treatment plants
● Conservation of biotic diversity of the river
● Development of public amenities
● Activities such as Ghat redevelopment and Research and Development and innovative

projects.

National Mission for clean Ganga

The National Mission for Clean Ganga (NMCG) is the implementation wing of National
Ganga Council which was set up in October 2016 under the River Ganga (Rejuvenation,
Protection and Management) Authorities order 2016. The order dissolved National Ganga
River Basin Authority. The aim is to clean the Ganges and its tributaries in a comprehensive
manner. Gajendra Singh Shekhawat is the present Union Cabinet Minister in Ministry of Jal
Shakti.

Namami Gange Programme

Under National Mission for Clean Ganga, Namami Gange Programme was launched in 2014.
This is a Flagship program under Union Government. A budget of 20,000 crore was given
with the twin objective of effective abatement of pollution, conservation and rejuvenation of
National River Ganga. Unlike previous projects for cleaning Ganga, Namami Gange is most
comprehensive river conservation program.
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CONCLUSION

The Constitution of India mandates the central and state governments to provide both a clean
and decent environment and clean drinking water for the people (Article 48A, Art. 51 (A) (g),
Article 21). Also, the Supreme Court has declared that the right to a decent and clean
environment is a fundamental right.

Namami Gange has a well-balanced spread of 221 projects, which include STP, ghat
development, surface cleaning afforestation, sanitation, and public awareness, out of which
58 have been completed. There is a concerted focus on 10 towns that contribute to 64% of the
total sewage discharged in Ganga. To address the cross-functional challenge faced by GAP,
Namami Gange has synergized itself with government schemes by signing MoUs with 10
central ministries. Levels of both dissolved oxygen (DO) and biological oxygen demand
(BOD) have significantly improved, as shown in the below figures:

● BOD was 1.7 in Rishikesh in 1986; it improved to 1 in 2017
● DO was 8.1 in Rishikesh in 1986; it increased to 10 in 2017

To manage levels of industrial pollutants, a survey of all the 1,109 grossly polluting industries
(GPIs) has been conducted, of which 333 were closed down and closure notices were sent to
non-complying GPIs. 4,464 villages situated on the bank of Ganga have been declared as
open defecation free (ODF). Moreover, Namami Gange was instrumental in constructing
more than 12.7 lakhs household toilets. Trash skimmers have been deployed in 11 cities to
collect any surface waste.
Six public outreach programmes were organised in areas around Ganga basin:

● Swachhta Pakhwada
● Ganga Sankalp Divas
● Ganga Nirikshan Yatra
● Ganga Dusshera
● Ganga Vriksharopan Saptah
● Swachhta Hi Seva Pakhwada

Ganga is an integral part of the socio-eco-cultural-political fabric of India. However, the
longest river has faced the brunt of increasing industrialization, which has not only affected
the flow but also the quality of its water. Namami Gange Programme aims to restore the
purity and flow of water in the Ganga River through abatement of pollutants and treatment of
discharged water. Namami Gange has not only taken lessons from the failure of GAP, butit
has also ensured cross-state cooperation as well as public support to expedite the processes.



14

BIBLIOGRAPHY
● https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2

ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQFjARegQIChAD&url=https%3A%
2F%2Fwww.britannica.com%2Fplace%2FGanges-River&usg=AOvVaw2wjSxd
qtH3pfiBU13MllHw

● https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2
ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3
A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-
clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQ
teXZ

● https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2
ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAOegQIAhAD&url=https%3A
%2F%2Fnmcg.nic.in%2Fwritereaddata%2Ffileupload%2FNMCGNEERI%25
20Ganga%2520Report.pdf&usg=AOvVaw11mUUsfPT-s8uc5Xsgm1Cq

● https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2
ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAAegQIDxAD&url=https%3A
%2F%2Fwww.who.int%2Fwater_sanitation_health%2Fresourcesquality%2Fw
pccasestudy1.pdf&usg=AOvVaw22hX1tj5E5SY18vWpIgcMF

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQFjARegQIChAD&url=https%3A%2F%2Fwww.britannica.com%2Fplace%2FGanges-River&usg=AOvVaw2wjSxdqtH3pfiBU13MllHw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQFjARegQIChAD&url=https%3A%2F%2Fwww.britannica.com%2Fplace%2FGanges-River&usg=AOvVaw2wjSxdqtH3pfiBU13MllHw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQFjARegQIChAD&url=https%3A%2F%2Fwww.britannica.com%2Fplace%2FGanges-River&usg=AOvVaw2wjSxdqtH3pfiBU13MllHw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQFjARegQIChAD&url=https%3A%2F%2Fwww.britannica.com%2Fplace%2FGanges-River&usg=AOvVaw2wjSxdqtH3pfiBU13MllHw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQteXZ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQteXZ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQteXZ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQteXZ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_97PPs8vxAhXPwTgGHaqsCLoQtwIwE3oECAMQAw&url=https%3A%2F%2Fwww.pbs.org%2Fnewshour%2Fshow%2Findias-long-term-effort-to-clean-up-pollution-in-sacred-ganga-river&usg=AOvVaw1heIqUWJ0PTvtfgMtQteXZ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAOegQIAhAD&url=https%3A%2F%2Fnmcg.nic.in%2Fwritereaddata%2Ffileupload%2FNMCGNEERI%2520Ganga%2520Report.pdf&usg=AOvVaw11mUUsfPT-s8uc5Xsgm1Cq
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAOegQIAhAD&url=https%3A%2F%2Fnmcg.nic.in%2Fwritereaddata%2Ffileupload%2FNMCGNEERI%2520Ganga%2520Report.pdf&usg=AOvVaw11mUUsfPT-s8uc5Xsgm1Cq
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAOegQIAhAD&url=https%3A%2F%2Fnmcg.nic.in%2Fwritereaddata%2Ffileupload%2FNMCGNEERI%2520Ganga%2520Report.pdf&usg=AOvVaw11mUUsfPT-s8uc5Xsgm1Cq
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAOegQIAhAD&url=https%3A%2F%2Fnmcg.nic.in%2Fwritereaddata%2Ffileupload%2FNMCGNEERI%2520Ganga%2520Report.pdf&usg=AOvVaw11mUUsfPT-s8uc5Xsgm1Cq
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAAegQIDxAD&url=https%3A%2F%2Fwww.who.int%2Fwater_sanitation_health%2Fresourcesquality%2Fwpccasestudy1.pdf&usg=AOvVaw22hX1tj5E5SY18vWpIgcMF
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAAegQIDxAD&url=https%3A%2F%2Fwww.who.int%2Fwater_sanitation_health%2Fresourcesquality%2Fwpccasestudy1.pdf&usg=AOvVaw22hX1tj5E5SY18vWpIgcMF
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAAegQIDxAD&url=https%3A%2F%2Fwww.who.int%2Fwater_sanitation_health%2Fresourcesquality%2Fwpccasestudy1.pdf&usg=AOvVaw22hX1tj5E5SY18vWpIgcMF
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjCz_H0s8vxAhWrxTgGHYyFA1MQFjAAegQIDxAD&url=https%3A%2F%2Fwww.who.int%2Fwater_sanitation_health%2Fresourcesquality%2Fwpccasestudy1.pdf&usg=AOvVaw22hX1tj5E5SY18vWpIgcMF


15



 

 

 

 

 

 

 

CU ROLL NUMBER : 202223-21-0065.                                      

CU REGISTRATION NUMBER : 223-1112-

0104-20.                      SEMESTER : 2ND 

SEMESTER.                 SUBJECT  :

 HISTORY  

(honours)                      SUBJECT FOR 

TUTORIAL   : 

 AECC ENVS 

TUTORIAL TOPIC : ENVIRONMENTAL POLLUTION 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Riddhi Bhattacharya



 
 
 
 
 

ACKNOWLEDGMEN
T 

 
 

 

I would like to thanks my subject teachers of AECC 

ENVS for their able support in completing my project. 

I would also like thanks my father without his help i 

could not complete my project within time. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental 
pollution:- 

 
 
 
 
 
 

INTRODUCTION- 

The environment is the surrounding of an organism . The 

environment in which an organism lives is made up of various 

components like air, water 



 

, land , etc . These components are found in fixed 

proportions to create a harmonious balance in the 

environment for  the organism  to live in . any kind of 

undesirable and unwanted change in the proportions of these 

component can be termed as pollution .  This  issue  is  

increasing  with every passing year . It is an issue that 

creates economic ,physical , and social troubles . the 

environmental problem that  is  worsening with  each day 

needs to be addressed so that its  harmful effects  on humans  

as  well as the planet can be discarded . 



 

WHAT IS ENVIRONMENTAL POLLUTION? 

Environmental pollution has existed for centuries but only started to be 

significant following the industrial revolution in the 19th century. Pollution occurs 

when the natural environment cannot destroy an element without creating harm 

or damage to itself. 

The elements involved are not produced by nature, and the destroying 

process can vary from a few days to thousands of years (that is, for 

instance, the case for radioactive pollutants). 

Pollution takes place when nature does not know how to decompose an element 

that has been brought to it in an unnatural way. 

Environmental pollutants have various adverse health effects from early life 

some of the most important harmful effects are perinatal disorders, infant 

mortality, respiratory disorders, allergy, malignancies, cardiovascular disorders, 

increase in stress oxidative, endothelial dysfunction, mental disorders, and 

various other harmful effects 

 
 

Pollution must be taken seriously, as it has a negative effect on natural 

elements that are an absolute need for life to exist on earth, such as water and 

air. Indeed, without it, or if they were present in different quantities, animals – 

including humans – and plants could not survive. We can identify several 

types of pollution on Earth: air pollution, water pollution and soil pollution. 

• Environment Pollution is the addition of contaminants into the 

natural environment that causes detrimental effects to nature, 

natural resources and mankind. 

 

• Any unnatural and negative changes in all the dimensions like 

chemical, physical and Biological characteristics of any component of 

the ecosystem 

i.e. air, water or soil Which can cause harmful effects on various forms 

of life and property is called Environmental pollution. 



 

What is a Pollutant? 
 
 

• Any substance which causes harmful effects or uneasiness in the 

organisms, then that particular substance may be called as the 

pollutant. 

 

The materials that cause pollution are of two types: 

1. Persistent pollutants: Those pollutants which remain consistent in the 

environment for a long period of time without any change in its original 

form are called persistent pollutants. For example pesticides, nuclear 

wastes, and plastics etc. 

2. Non-persistent pollutants: These pollutants are the opposite of 

persistent pollutant and break down in the simple form. If this process of 

breaking down is done by living Organisms, then such pollutants are 

referred to as biodegradable pollutants. 

 
 

From another perspective, pollutants can be classified as follows: 

1. Primary Pollutants: Primary pollutants are those which remain in 

the form in which they were added to the environment for ex. DDT, 

Plastic 

2. Secondary Pollutants: Secondary pollutants are formed due to 

interaction of primary pollutants amongst themselves viz. PAN by 

the interaction of NOx & Hydrocarbons. 

 

According to their existence in nature: 

1. Quantitative Pollutants: These substances are already present in 

the atmosphere but they become pollutant when their 

concentration level reaches to a particular level which is above a 

threshold limit. 

2. Qualitative Pollutants: These are man-made pollutants eg. 

Fungicides, herbicides 



 

Causes of Environmental Pollution:- 
 
 

1. INDUSRIES:- 

Industries have been polluting our environment, especially since the 

beginning of the industrial revolution, as mentioned above, notably due to the 
increasing use of fossil fuels. In the 19th century and for a significant part of 

the 20th century, coal has been used to make machines work faster, replacing 
human force. 

Though pollution by industries mainly causes air pollution, soil and water 

contamination can also occur. This is particularly the case for power- 

generating industries, such as plants producing electricity (May they be a dam, a 

nuclear reactor or some other type of plant). 

Also, the transportation of this energy can be harmful to the environment. We 

can take as an example of the transportation of petrol through pipelines; if 

there is a leak in the pipeline, the soil will automatically be polluted. 

At the same time, if the tanker transporting petrol from its production plant 

to the place where it will be consumed leaks or sinks, the water will get 
contaminated. 

 



 

2. TRANSPORTATION:- 

Ever since men abandoned animal power to travel, pollution of the environment 

has become higher and higher. Its levels have only been increasing until now. 

Similarly to industries, pollution caused by transport can mainly be attributed 

to fossil fuels. 

The environmental impact of transport is significant because transport is a 

major user of energy, and burns most of the world’s petroleum. This creates 

air pollution, including nitrous oxides and particulates, and is a significant 

contributor to global warming through emission of carbon dioxide. Within the 

transport sector, road transport is the largest contributor to global warming. 

Environmental regulations in developed countries have reduced the individual 

vehicle’s emission. However, this has been offset by an increase in the number 

of vehicles, and increased use of each vehicle (an effect known as the Jevons 

paradox). Some pathways to reduce the carbon emissions of road vehicles 

have been considerably studied. Energy use and emissions vary largely 

between modes, causing environmentalists to call for a transition from air and 

road to rail and human-powered transport, and increase transport 

electrification and energy efficiency. 
 



 

3. AGRICULTURE ACTIVITIES:- 

Agriculture is mainly responsible for the contamination of water and soil. 

This is caused by the increased use of pesticides, as well as by the 

intensive character of its production. Almost all pesticides are made from 

chemical substances and are meant to keep diseases and threatening 

animals away from the crops. 

The pollution may come from a variety of sources, ranging from point 

source water pollution (from a single discharge point) to more diffuse, 

landscape-level causes, also known as non-point source pollution and air 

pollution. Once in the environment these pollutants can have both direct 

effects in surrounding ecosystems, i.e. killing local wildlife or 

contaminating drinking water, and downstream effects such as dead 

zones caused by agricultural runoff is concentrated in large water 

bodies. 

Animal agriculture has an outsized impact on pollutants that enter the 

environment. Bacteria and pathogens in manure can make their way into 

streams and groundwater if grazing, storing manure in lagoons and 

applying manure to fields is not properly managed. 

Agricultural pollution refers to biotic and abiotic byproducts of farming practices. 

About biotic and abiotic :- 

• ABIOTIC:-Pesticides and herbicides are mainly used in 

agriculture for crop production. Pesticides persist and 

accumulate in soils, which can alter microbial processes, 

increase plant uptake of the chemical, and are toxic to soil 

organisms. Pesticides also accumulate in animals that eat 

contaminated pests and soil organisms. Inaddition, pesticides 

can be more harmful to beneficial insects, such as pollinators, 

andto natural enemies of pests. 

• BIOTIC:-The biotic factors refer to all the living beings present in 

an ecosystem, and the abiotic factors refer to all the non- living 

components like physical conditions (temperature, pH, 

humidity, salinity, sunlight, etc.) and chemical agents (different 

gases and mineral nutrients present in the air, water, soil, etc.) 



 

 

 
 
 

4. SOIL EROSION:- 

 
Intensive farming operations greatly contribute to soil erosion 
and sedimentation as millions of fertile soils are broken down, 

degraded, and eroded via storm water runoffs, which end up 

accumulating as sediments in rivers, streams, lakes, oceans or 

other land regions. Thus, it affects water quality by making it 

dirty or contaminating it with the agrochemical residues 

present in the soils. 

 
Sedimentation also contributes to the build-up of the 

agricultural pollutants in waterways and other land areas. 
Sedimentation may also restrict light penetration in water, 

thereby affecting aquatic life forms, and the consequential 

turbidity can hamper the feeding habits of the aquatic fish. 



 

SOME DIFFERENT TYPES OF ENVIRONMENT 

POLLUTION:- 

1. AIR POLLUTION:- 
Air pollution refers to the release of pollutants into the air—pollutants 

which are detrimental to human health and the planet as a whole. 

 
According to the World Health Organization (WHO), each year air 

pollution is responsible for nearly seven million deaths around the 
globe. 

 
Vehicle emissions, fuel oils and natural gas to heat homes, by- 

products of manufacturing and power generation, particularly coal 

- fueled power plants, and fumes from chemical production are the 

primary sources of human-made air pollution. 

 
Nature releases hazardous substances into the air, such as smoke from 

wildfires, which are often caused by people; ash and gases from volcanic 
eruptions; and gases, like methane, which are emitted from decomposing 

organic matter in soils. 

 
Ozone, an atmospheric gas, is often called smog when at ground level. 

It is created when pollutants emitted by cars, power plants, industrial 
boilers, refineries, and other sources chemically react in the presence of 

sunlight. 

Nine out of ten human beings currently breathe air that exceeds the 

WHO’s guideline limits for pollutants, with those living in low- and 
middle-income countries suffering the most. In the United States, the 

Clean Air Act, established in 1970, authorizes the U.S. Environmental 

Protection Agency (EPA) to safeguard public health by regulating the 
emissions of these harmful air pollutants. 



 

WHAT CAUSES AIR POLPOLLUTION 

Most air pollution comes from vehicles , factory coal burning and etc. 

Burning fossil fuels releases gases and chemicals into the air.” And 

in an especially destructive feedback loop, air pollution not only 

contributes to climate change but is also exacerbated by it. 

Certain gases in the atmosphere can cause air pollution. For 

example, in cities, a gas called ozone is a major cause of air 

pollution. Ozone is also a greenhouse gas that can be both good and 

bad for our environment. It all depends where it is in Earth’s 

atmosphere. 

Climate change also increases the production of allergenic air 

pollutants, including mold (thanks to damp conditions caused by 

extreme weather and increased flooding) and pollen (due to a 

longer pollen season). 
 
 
 



 

 
 
 
 

SMOG AND SOOT:- 

Smog (sometimes referred to as ground-level ozone) occurs when 

emissions from combusting fossil fuels react with sunlight. Soot 

(also known as particulate matter) is made up of tiny particles of 

chemicals, soil, smoke, dust, or allergens—in the form of either gas or 

solids—that are carried in the air. The sources of smog and soot are 

similar. 

Smog can irritate the eyes and throat and also damage the lungs, 

especially those of children, senior citizens, and people who work or 

exercise outdoors. 
 
 
 
 
 
 



 

 
 
 
 

GREEN HOUSE GASES:- 

Greenhouse gases are gases in Earth’s atmosphere that trap 

heat. They let sunlight pass through the atmosphere, but they 

prevent the heat that the sunlight brings from leaving the 

atmosphere. The main greenhouse gases are: 

Water vapor 

Carbon dioxide 

Methane 

Ozone 

Nitrous oxide Chlorofluorocarbons 

Greenhouse gases lead to warmer temperatures, which in turn 

lead to the hallmarks of climate change: rising sea levels, more 

extreme weather, heat-related deaths, and the increased 

transmission of infectious diseases. 



 

 
 

1. OCEAN POLLUTION : CAUSES 

EFFECTS AND PREVENTION 

Oceans, which account for 70 percent of the surface of our plante 

, play a pivotal role in the health of our planet and those who 

inhabit it. Unfortunately, our oceans are polluted . According to 
the national oceanic and atmospheric administration, billions 

of pounds of trash and other pollutants enter our oceans every 

year 

.the monumental impacts of this are far reaching in this post , we’ re 

talking a closer look at the various causes of ocean pollution, its 
effects and the steps we can take to combat it . 

Dumping of sewage:- 

The dumping of sewage in the ocean is often regarded as the 

cheapest and easiest method of sewage disposal . Most of the 

untreated sewage containing lethal substances find their way in to 

the ocean waters through the sewer systems and has detrimental 
effects on the health of marine flora and fauna . 



 

 

Land runoff:- 

Referred to as non – point pollution, runoff is caused when to soil is 

infiltrurated with water to its maximum exteet and the excess water 
then flower from the land into the flower from the land in to the 

ocean via the drainage systems like rivers and streams . This runoff 

water carries with it the harmful toxins : the little dumped in towns 
and cities , pesticides, and other soil contaminants . all these toxins 

are then dumped into the ocean along with the runoff. 

 
 
 
Industrial chemicals :- 

The untreated effluents and garbage along with harmful 

chemicals are also released into water bodies from several 
industries . the waste from industries like fossil fuel ,plastic 

manufacturing, agrochemical sand pharmaceuticals contains 

harmful toxins like mercury , DDT ,phthalates ,bisphenol -A, and 
other chemical substances. These pollute the oceans by altering 

the pH level of the water which contributes to the death of most 

aquatic flora and fauna . Such toxins also enter the bodies of 
marine animals and accumulated up the. Food chain from one 

level to another , resulting in bio magnification when contrition of 

toxins increases as it ascends the food chain. . 



 

Plastic:- 

A large quantity of single – use plastics have been mercilessly 

dumped as litter into the marine environment and have found on 
beaches , in polar ice seas, and even on the shorelines of the 

world’s most remote uninhabited island . Plastic debris has been 

transforming some marine areas into a plastic soup , leading to 
the choking of marine life and causing a potential large – scale 

impact on the marine environment . 

 
Oil spills:- 

Oil destroys the insulating ability of fur – bearing mammals , such 
as sea otters , and the water repellency of a bird’s feathers, thus 

exposing these creatures to the harsh elements .without the ability 

to repel water , birds and mammals will die from hypothermia . 



 

3. NOISEPOLLUTION 

 
Most of us are accustomed to the sound we hear every day 
whether it’s loud music , the television , people talking on their 

phone, the traffic , and even pets braking in the middle of the night 

: These have all but become a part of urban culture , and they rarely 
disturb us. However , when the sound of the television keeps you 

from sleeping all night or the traffic starts giving you a headache , it 

transcends the boundaries of mere noise and qualifies and noise 

pollution. 

Increased risk of cardiovascular diseases Being exposed to 

noise pollution for ten consecutive years or more raises your 

chances of suffering from at least one 

cardiovascular diseases later in life by 300% . about a decade back 

, scientists from the university of Gothenburg found out that high 

noise levels increases an individual ‘s pulse rates and cause 
constriction of blood vessels , thus making him/her vulnerable to 

heart attacks or high blood pressure. Being exposed touch noises for 

more than 8 hours a day could even be worse . 



 

 
 

 

> POOR SLEEP:- 

If you have even lived in a noisy neighborhood , you know now 
irregular sleep can get on a noisy night .the danger of not sleeping 
well at night is that your day gets boring , you get tired early , and 
you are forced to forego most energy draining activities . You 
connot, for example , be effective at the gym which increases 
cholesterol levels in your body . Poor sleeping patterns can also 
cause serious cardiovascular problems, in the long run . 

 
 
 

 
> Damaged brain and hearing power:- 

High – intensity sound waves cause unnecessary ripples in the 
ear canal, disturbing the fluid that aid communications between 
the ear and the brain .the disturbance destroys the tiny , very 
delicate, hair fallacies that send signals to the brain whenever 
sounds enter the ear. Hearing loss is very probable after 50% of 
these hairs are gone , necessitating hearing devices , particularly 
for children. Research has also shown that uncontrolled 
exposure to high – intensity noises can seriously jeopardies a 
kid’s memory and reading power. 



 

 
 
 
 
 
 
 

 

CONCLUSION 
 
 
 

• Environment is gift of god given to us so we should protect 

it from ourselves as we are the destroyer of our own 

environment so it our duty and we should it nether we have 

to suffer from the harsh conditions. 

• So we whole as one unit have to protect our environment 

from getting polluted in order to save ourselves. 
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Hydrosphere covers more than 75% of the earth surface either as 

oceans [ salt water] or as fresh water. Hydrosphere includes sea 

rivers , oceans , lakes , ponds , streams etc. 

Most of the earth’s surface water is in the oceans , which contains 

about 35 parts per thousand of dissolved salt of hemoindin, most of 

fresh water is salt content of 0.2% of found either in lakes and ponds 

[still water] or rivers and [ streams] [running water] . 

Fresh water is also available in the form of rains , snow ,dew etc. 

INTRODUCTION TO WATER POLLUTION 



SIGNS OF WATER POLLUTION 

 

In nature , water is in its pure from . Impurities get added to it as it 

percolates beneath the surface of the earth and also when it is used 

for human activities . Water pollution can be defined as the presence 

in water of some foreign substances or impurities [ organic , 

inorganic , radiological or biological in such quantity . So as to 

constitute a health hazard by lowering the water quantity and 

marking it unfit for use. 

Water pollution is a state of deviation from the pure condition 

where by its normal function and properties are affected .It has been 

mentioned before that a knowledge of aquatic environmental . 

Chemistry is the key to the understanding of water pollution and its 

control. 

Water pollution can be best considered in the perspective of 

possible pollutant cycles throughout the environment. Any shift in 

the naturally dynamic equilibrium existing among the 

environmental segments. 
 

1. Bad taste of drinking water. 

2. Offensive odours from lakes , rivers and ocean beaches. 

3. Unchecked growth of acquatic weeds in water, sea water. 

4. Decrease in number of fish in fresh water, sea water. 

5. Oil and grease floating on water surfaces. 

6. These disturb the normal uses of water for public water 

supply. 

Recreation and Aesthetics 

Fish, other aquatic life and wildlife 

MEANING OF WATER POLLUTION 



MAJOR SOURCES OF WATER POLLUTION 

There are two major sources of water pollution namely 

1. Point sources 

2. Diffused sources 

1. Point sources : Those sources which can be identified at a 

single location are known point sources , for instance the flow 

of water pollutants through regular channels like sewage 

system , industrial effluents etc .Contaminate the ground water 

and cause water pollution. 

The water pollution caused by point sources can be minimized 

if all the domestic sewage , industrial ,effluents cattle field 

and livestock waste water are all centrally collected treated up 

to reused for different beneficial purpose. 



2.Diffused sources :Those sources whose location cannot be easily 

identified are called diffused sources . In this case the pollutants 

scattered on this ground ultimately reach the water pollution . for 

instance , agriculture [ pesticides, fertilizers ], mining construction 

etc. 

The water pollution caused by diffused sources like agriculture can 

be controlled by changing the cropping patterns tillage particles and 

advanced farm management practices which do not contaminate the 

water bodies. 



 
 

This section gives information about the significant sources of 

water pollution. 

1. Sewage [waste water]:sewage is another names of waste water 

from domestic and industrial processes . Despite strict 

regulatory control , the environment agency data shows that 

the water and sewage industry accounted for almost quarter of 

the serious water incidents in England and wales in 2006. 

 
 
 
 
 
 

 
2. Agricultural pollution: The agriculture industry covers 76% of 

the land area of England Wales. Agricultural processes such as 

uncontrolled spreading of slurries and manure , disposal of 

sheep dig ,tillage , ploughing of the land use of pesticides and 

fertilizers can cause water pollution . Accidental spills from 

milk dairies can also affect the quality of water. 

COMMON SOURCES OF WATER POLLUTION 



3. Oil pollution : oil spillages affect water quality in a number of 

ways . oil can make drinking water unsafe to drink .A 

substantial amount of oil released into oceans and seas will 

destroy wildlife and the ecosystems that sustain them .Oil spills 

also reduce oxygen supplies within the water environment 

.The main cause of the related water pollution are:- 

a. Loss from storage facilities 

b. Spillage during delivery 

c. Deliberate disposal of waste oil drainage system. 

 
 
 
 
 
 
 
 
 

4. River dumping : lots of people dump super market trolleys, 

bicycles ,electronic waste into rivers .This is illegial and 

offenders may be charged for fly – tipping if caught . River 

dumping not only causes water pollution : it also harms 

wildlife and increases the risk of flooding . 



5. Marine dumping: The worldwide fund for nature estimates 

that staggering amount of waste enters into the sea every year 

part of this is due to deliberate dumping of waste into coastal 

waters .others sources of waste at sea includes plastics and 

other materials blown or washed from lands . Marine dumping 

is illegal under national and international legislation. 



 
 
 

 

 
 
 

Water is used for various purposes like bathing , execration 

,laundary,cooking and cleaning etc.After using the water , 

manufacturing plants, industries , residential and commercial waste 

water which is contaminated by many pollutants. 

Water pollutants can be classified into the following categories :- 

a. Suspended matter [solids] comprises of silt ,sand , mineral 

codes. 

b. Thermal discharge waste hot water returned to the original 

water returned to the original water bodies . 

c. Pathogens [bacteria viruses protozoa, helminthes]. 

d. Natural organic pollutants . 

e. Synthetic organic compounds [detergents , pesticides , 

fertilizers]. 

f. Inorganic chemicals [ acids ,alkalies ,metals ] 

g. Radioactive substances 

h. Sediments 

CLASSIFICATION OF WATER POLLUTANTS 



 
 

PROBLEMS CAUSED BY WATER POLLUTION 
 
 
 
 

This severe water pollution problem caused in the following ways 

1.Bacterial and viral contamination: Sewage waters may contain 

a number of pathogenic bacteria and viruses .This is a threat to 

human health as they cause a number of water borne diseases such 

as typhoid ,dysentery ,hepatitis etc. 

Biological oxygen demand [BOD]:Biological oxygen demand is the 

amount of oxygen required for biological oxidation by microbes in 

any unit volume of water .The release of raw sewage into lakes etc 

creates BOD due to oxidative breakdown of the detritus by 

microorganism chemical oxygen [COD]. 

2. Eutrophication : Sewage consists of nitrates phosphate sodium 

,potassium ,calcium etc. and their addition into water bobies makes 

it rich in nutrients , especially phosphate and nitrate ions .These 

nutrients make the water bodies highly productive or eutrophic and 

the phenomena is called eutrophication. 



WATER POLLUTION CONTROL AND MANAGEMENT 

 
 

Ecological dis-disbalance may occur . 

Water- borne diseases may occur and it may assume epidemic state. 

Affects recreation and tourism due to excessive growth of algae and 

other aquatic plants , making the water and beaches unfit for 

recreation purposes control of water pollution. 

The following measures can be taken to control water pollution : 

a. Thermal pollution : for minimising thermal pollution hot water 

should be cooled before realse from factories and removal of 

forests canopies and irrigation returns flows should be 

prohibited. 

b. Prohibition :Besides reserving seprate water supplies for 

livestock , the following prohibition should be enforced to 

avoid contamination of the main sources of drinking water. 
 
 
 

 

Clean water is essential for healthy environment to support life 

available and exploitable water resources and sustaining their 

quality is most relevant in India where rainfall distribution is 

uneven and confined to 3-4months in a year . 

Moreover ,anthropogenic global and local climatic distorations 

resulting from global warming due greenhouse , denudation of 

forest canopy loss of top soil and severe environmental degradation 

have adverse impact on the monsoons pattern  in India . 



Hence in spite of vast water resources in lakes and rivers and good 

monsoon, India faces perennial problems of floods and drought sand 

highly polluted water resources. 

The key challenges to better management of the water quality in 

India comprise of temporal and spatial variation of rainfall, uneven 

geographic distribution of surface water resources, persistent 

droughts , overuse of ground water and contamination , drainage 

and salinisation and water quality problems due to treated , 

partially treated and untreated wastewater from urban settlements 

,industrial establishments and run off from irrigation sector besides 

poor management of municipal solid waste and animal dung in rural 

areas (CPCB Report , 2013), some of the control measures are given 

below: 

1. The Ganga Action Plan and the National River Action Plan are 

being implemented for addressing the task of trapping 

,diversion and treatment of municipal wastewater. 

2. In most of the country, waste water from domestic sources us 

hardly treated, due to inadequate sanitation facilities. This 

waste water, containing highly organic pollutant load, finds its 

way into surface and groundwater courses near the vicinity of 

human habitation from where further water is drawn for use 

.Considerable investments should be done to install the 

treatment systems. 

3. With rapid industrialization and urbanization, the water 

requirement for energy and industrial use is estimated to rise to 

about 18%(191bcm)of the total requirement 2025(CPCB 

Report, 2013). Poor environment management systems, 

especially in industries such as thermal power stations , 

chemicals , metals and minerals , leather processing and sugar 



LEGISLATIVE MEASURES FOR PREVENTING 

WATER POLLUTION 

mills, have led to discharge of highly toxic and organic 

wastewater. This has resulted in pollution of the surface and 

groundwater sources from which water is also drawn for 

irrigation and domestic purpose. 

4. For the agricultural sector , water and electricity for irrigation 

are subsidized for political reasons .This leads to wasteful flood 

irrigation rather than adoption of more optimal practices such 

as sprinkler and drip irrigation .Optimized irrigation , cropping 

patterns and farming practices should be encourage for 

judicious use of water. 

5. 
 
 
 
 
 
 
 
 
 

 

It is important to utilize a good quality and unpolluted water. 

The quality and unpolluted water . The quality criteria may 

vary depending on the use .Individual efforts do pay in this 

regard , however, a common policy in the form of legislation 

is always more effective . The enactment of ‘prevention and 

control of water pollution act’ in 1974 has helped in the 

prevention of water pollution . The standards have been 

prescribed for water pollution under Environment 

(protection ) Act 1986. 



• General standards for water pollutants for discharge of 

effluents in water bodies on land (inland surface water, 

public sewers, irrigated land and coastal areas ) 

• Standards specific for each type of industry 

• Standards defined for the amount of waste water to be 

discharged for different industries. 

• Standards limiting the amount of a particular pollutant 

on the basis of production capacity of an industrial unit. 

The state pollution control boards have been empowered 

to grant consent to new / existing water polluting 

industries under water ‘Prevention and Control of 

Pollution Act -1974.’ They have been empowered to shut 

down any industrial unit which fails to meet the 

prescribed standards under this Act. The state 

governments have also been authorized to take punitive 

measures against defaulting industries . 



 
 
 
 
 
 

 

 
 
 

➢ Water is the most important component that we need in our 

daily life so, by decreasing the water pollution is the same as 

saving our own lives. 

 
 

➢ I think that we should change our habits because the water is a 

natural resource very important and if we follow the same way 

till now one day maybe our children wake up and they won’t 

have water to drink. 

CONCLUSION 
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INTRODUCTION 

Climate change includes both global warming driven by human-induced 

emissions of greenhouse gases and the resulting large-scale shifts in weather 

patterns. Though there have been previous periods of climatic change, since 

the mid-20th century humans have had an unprecedented impact on Earth's 

climate system and caused change on a global scale. The largest driver of 

warming is the emission of greenhouse gases, of which more than 90% are 

carbon dioxide (CO2) and methane. Fossil fuel burning (coal, oil, and natural 

gas) for energy consumption is the main source of these emissions, with 

additional contributions from agriculture, deforestation, and manufacturing. 

The human cause of climate change is not disputed by any scientific body of 

national or international standing. Temperature rise is accelerated or 

tempered by climate feedbacks, such as loss of sunlight- reflecting snow and 

ice cover, increased water vapor (a greenhouse gas itself), and changes to land 

and ocean carbon sinks. 

Temperature rise on land is about twice the global average increase, leading to 

desert expansion and more common heat waves and wildfires. Temperature 

rise is also amplified in the Arctic, where it has contributed to melting 

permafrost, glacial retreat and sea ice loss. Warmer temperatures are 

increasing rates of evaporation, causing more intense storms and weather 

extremes. Impacts on ecosystems include the relocation or extinction of many 

species as their environment changes, most immediately in coral reefs, 

mountains, and the Arctic. Climate change threatens people with food 

insecurity, water scarcity, flooding, infectious diseases, extreme heat, 

economic losses, and displacement. These impacts have led the World Health 

Organization to call climate change the greatest threat to global health in the 

21st century. Even if efforts to minimize future warming are successful, some 

effects will continue for centuries, including rising sea levels, rising ocean 

temperatures, and ocean acidification. 

GLOBAL WARMING 

Global warming is a phenomenon of climate change characterized by a general 

increase in average temperatures of the Earth, which modifies the weather 

balances and ecosystems for a long time. It is directly linked to the increase of 

greenhouse gases in our atmosphere, worsening the greenhouse effect. 



The average temperature of the planet has increased by 0.8º Celsius (33.4° 

Fahrenheit) compared to the end of the 19th century. Each of the last three 

decades has been warmer than all previous decades since the beginning of the 

statistical surveys in 1850. 

At the pace of current CO2 emissions, scientists expect an increase of between 1.5° 

and 5.3°C (34.7° to 41.5°F) in average temperature by 2100. If no action is taken, it 

would have harmful consequences to humanity and the biosphere. 

 

 

CAUSES 

The greenhouse effect is a natural phenomenon. However, the increase in 

greenhouse gases is linked to human activities. It is thus no surprise that the world's 

leading climate scientists believe that human activities are very likely the main 

cause of global warming since the mid- twentieth century, mostly because of: 

 
 
FOSSIL FUELS 

The massive use of fossil fuels is obviously the first source of global warming, as 

burning coal, oil and gas produces carbon dioxide - the most important greenhouse 

gas in the atmosphere - as well as nitrous oxide. 

DEFORESTATION 

The exploitation of forests has a major role in climate change. Trees help regulate 

the climate by absorbing CO2 from the atmosphere. When they are cut down, this 

positive effect is lost and the carbon stored in the trees is released into the 

atmosphere. 

INTENSIVE FARMING 

Another cause of global warming is intensive farming, not only with the ever-

increasing livestock, but also with plant protection products and fertilizers. In fact, 

cattle and sheep produce large amounts of methane when digesting their food, 

while fertilizers produce nitrous oxide emission 

 

WASTE DISPOSAL 

Waste management methods like landfills and incineration emit greenhouse and 

toxic gases - including methane - that are released into the atmosphere, soil and 

https://solarimpulse.com/waste-management-solutions


waterways, contributing to the increase of the greenhouse effect. 

MINING 

Modern life is highly dependent on the mining and metallurgical industry. Metals and 

minerals are the raw materials used in the construction, transportation and 

manufacturing of goods. From extraction to delivery, this market accounts for 5% of 

all greenhouse gas emissions. 

OVERCONSUMPTION 

Finally, overconsumption also plays a major role in climate change. In fact, it is 

responsible for the overexploitation of natural resources and emissions from 

international freight transport, which both contribute to global warming. 

 
 
EFFECTS 

• On biodiversity 

The increase of temperatures and the climate upheavals disturb the 

ecosystems, modify the conditions and cycles of plant reproduction. The scarcity 

of resources and climate change are changing life habits and migratory cycles of 

animals. We are already witnessing the disappearance of many species - 

including endemic species - or, conversely, the intrusion of invasive species that 

threaten crops and other animals. 

 

Global warming therefore impacts biodiversity. It is the balance of 

biodiversity that is modified and threatened. According to the IPCC, a 1.5°C 

(34.7°F) average rise might put 20-30% of species at risk of extinction. If the 

planet warms by more than 2°C, most ecosystems will struggle. 

 

• On oceans 

Because of global warming, permafrost and ice are melting massively at the 

poles, increasing the sea level at a rate never known before. In a century, the 

increase reached 18 cm (including 6 cm in the last 20 years). The worst-case 

scenario is a rise of up to 1m by 2100. 

        The acidification of the oceans is also of great concern. In fact, the large amount         
of CO2 captured by the oceans makes them more acidic, arousing serious questions 

about the adaptability of seashells or coral reefs. 



• On humans 

Human beings are not spared by these upheavals. Climate change is affecting 

the global economy. It is already shaking up social, health and geopolitical 

balances in many parts of the world. The scarcity of resources like food and 

energy gives rise to new conflicts. 

 

Rising sea levels and floods are causing population migration. Small island 

states are in the front line. The estimated number of climate refugees by 2050 

is 250 million people. 

 

• On the weather 

For decades now, meteorologists and climatologists around the world have 

been watching the effects of global warming on the weather phenomena. And 

the impact is huge: more droughts and heatwaves, more precipitations, more 

natural disasters like floods, hurricanes, storms and wildfires, frost-free season, 

etc. 

 

GREEN HOUSE EFFECT 

The greenhouse effect is the process by which radiation from a planet's 
atmosphere warms the planet's surface to a temperature above what it would 
be without this atmosphere. 

Radiatively active gases (i.e., greenhouse gases) in a planet's atmosphere 
radiate energy in all directions. Part of this radiation is directed towards the 
surface, thus warming it. The intensity of downward radiation – that is, the 
strength of the greenhouse effect – depends on the amount of greenhouse 
gases that the atmosphere contains. The temperature rises until the 
intensity of upward radiation from the surface, thus cooling it, balances the 
downward flow of energy. 

Earth's natural greenhouse effect is critical to supporting life and initially 
was a precursor to life moving out of the ocean onto land. Human 
activities, mainly the burning of fossil fuels and clearcutting of forests, have 
increased the greenhouse effect and caused global warming. 

The planet Venus experienced a runaway greenhouse effect, resulting 
in an atmosphere which is 96% carbon dioxide, and a surface 
atmospheric 
pressure roughly the same as found 900 m (3,000 ft) underwater on Earth. 

https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/Venus_(planet)
https://en.wikipedia.org/wiki/Runaway_greenhouse_effect
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Atmospheric_pressure
https://en.wikipedia.org/wiki/Atmospheric_pressure


Venus may have had water oceans, but they would have boiled off as the 
mean surface temperature rose to the current 735 K (462 °C; 863 °F). 

The term greenhouse effect is a slight misnomer, in the sense that 
physical greenhouses warm via a different mechanism. The greenhouse 
effect as an atmospheric mechanism functions through radiative heat 
loss while a 
traditional greenhouse as a built structure blocks convective heat loss. The 
result, however, is an increase in temperature in both cases. 

 
 
GREEN HOUSE GASES 

The greenhouse gases responsible for the greenhouse effect are: 
 

• Water Vapor 

• Carbon Dioxide 

• Methane 

• Ozone 
 

CAUSES 

The following are the factors that are responsible for the cause of greenhouse 

effect: 
 

• Deforestation: This is considered to be one of the most responsible 

factors for the cause of greenhouse effect. This is due to the reduction in 

the release in the oxygen and absorption of carbon dioxide by the plants. 

• Fossil fuel burning: Fossil fuels such as coal, oil, and natural gases are 

used as a means of energy which releases a huge number of harmful 

gases into the environment. 

• Population: As the population increases, the need for space increases 
which again results in deforestation. 

 
 

 

EFFECTS 

Greenhouse gases have far-ranging environmental and health effects. They 

cause climate change by trapping heat, and they also contribute to 

https://en.wikipedia.org/wiki/Misnomer
https://en.wikipedia.org/wiki/Radiative_transfer
https://en.wikipedia.org/wiki/Radiative_transfer
https://en.wikipedia.org/wiki/Greenhouse
https://en.wikipedia.org/wiki/Convection


respiratory disease from smog and air pollution. Extreme weather, food 

supply disruptions, and increased wildfires are other effects of climate 

change caused by greenhouse gases. The typical weather patterns we've 

grown to expect will change; some species will disappear; others will migrate 

or grow. 

 
 
PREVENTION 

 

• Afforestation: Afforestation on a large-scale area helps in decreasing 

the release of carbon dioxide in the atmosphere. 

• Conservation of energy: Switching to renewable sources of energy 

such as solar energy, wind energy, etc. will reduce the use of fossil fuels. 
This eventually reduces the release of carbon dioxide into the 

atmosphere. 

• Policy intervention: When the government comes up with strict 

policies to maintain the overall air quality of the city. 

 

URBAN IMPACT 

The climate in urban areas differs from that in neighboring rural areas, as a 

result of urban development. Urbanization greatly changes the form of the 

landscape, and also produces changes in an area's air. 

 

 
TEMPERATURE 

Increased urban land use and occupation alters the local thermal field resulting 

in the development of urban heat islands. An urban heat island is a 

phenomenon where the surface temperature and air are concentrated in 

urban areas rather than surrounding suburban/ rural areas. The solar energy 

absorbed and produced from solar radiation and anthropogenic activity is 

partitioned accordingly: warming the air above the surface via convection, 

evaporating moisture from the urban surface system, and storing heat in 

surface materials, such as buildings and roads. The solar energy is stored during 

the day and typically released during the night. Dark materials making up the 

buildings, impermeable soil and paved surfaces retain a majority of the solar 

energy. This allows for larger heat islands and increased thermal discomfort. 
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Surface reflectivity in urban areas can impact ambient temperature. When the 

vegetative surface is dark and dry it can reach 52 °C, whereas when the land is 

light and moist it reaches 18 °C. Water evaporation usually helps to release 

energy from vegetative surfaces to cool the surface above. But most hotspot 

locations have little greenery which influences the formation of urban heat 

islands. Darker man-made surfaces have a lower albedo and heat capacity than 

natural surfaces allowing for increased photochemical reaction rates and 

absorption of visible radiation. This phenomenon can also be exacerbated 

when people release waste heat via heating and ventilating systems (e.g., air 

conditioners) and vehicular emissions. Expansion of these urban areas can lead 

to higher surface and air temperatures contributing to urban climate. 

 
 

PRECIPITATION 

Because cities are warmer, the hot air is more likely to rise, and if the 

humidity is high, it will cause convectional rainfall – short intense bursts of 

rain 

and thunderstorms. Urban areas produce particles of dust (notably soot) and 
these act as hygroscopic nuclei which encourages rain production. Because of the 
warmer temperature there is less snow in the city than surrounding areas. 

WINDS 

Wind speeds are often lower in cities than the countryside because the 

buildings act as barriers (wind breaks). On the other hand, long streets with 

tall buildings can act as wind tunnels – winds funneled down the street – and 

can be gusty as winds are channeled round buildings (eddying). 

 
 
HUMIDITY 

Cities usually have a lower relative humidity than the surrounding air because 

cities are hotter, and rainwater in cities is unable to be absorbed into the 

ground to be released into the air by evaporation, and transpiration does not 

occur because cities have little vegetation. Surface runoff is usually taken up 

directly into the subterranean sewage water system and thus vanishes from 

the surface immediately. Better understanding of urban temperature and 

water vapor contributions and/ or loss will reveal the reasons for lower 

relative humidity within cities, especially since relative humidity is dependent 

on temperature changes. 
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CONCLUSION 

Climate change is the greatest threat to global health in the 21st century. 

Health professionals have a duty of care to current and future generations. 

You are on the front line in protecting people from climate impacts - from 

more heat-waves and other extreme weather events; from outbreaks of 

infectious diseases such as malaria, dengue and cholera; from the effects of 

malnutrition; as well as treating people that are affected by cancer, 

respiratory, cardiovascular and other non-communicable diseases caused by 

environmental pollution
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Introduction 

Environmental pollution is one of the main threats for our planet. Environmental Pollution is 

any discharge of material or energy into water, land, or air that causes or may cause acute or 

chronic detriment to the earth's ecological balance or that lower the quality of life. In simple 

words, Environmental Pollution is a process of contaminating the environment in a way that 

it becomes unsafe to use. A substance, which causes pollution, is known as pollutant. 

Pollutants can be solid, liquid or gaseous substances present in greater concentration than in 

natural abundance and are produced due to human activities or due to natural happenings. 

The industrialization of our society, the introduction of motorized vehicles, rapid 

urbanization and explosion of the human population, harnessing of the natural resources as 

well as unplanned sewage and waste disposal from industries and cities has been causing a 

tremendous increase in waste byproducts. Thus, environmental pollution usually occurs as a 

result of energy conversions and the use of resources which leaves their by-products behind 

in water, soil or air. 

U.S. President’s Science Advisory Committee,1966 has defined environmental 

pollution as , “the unfavourable alterations of our surroundings wholly or largely 

as a byproduct of man’s action through direct or indirect effects of change in 

energy pattern, radiation levels, chemical and physical constitution and 

abundance of the organisms” 

Pollution is thus, direct or indirect change in any component of the environment which is 

harmful to the living organisms and in particular undesirable for man. 

  



Pollutants 

Any substance present in the environment in such concentration which adversely effects the 

environment by damaging the growth rate of a species and by interfering with the food 

chains, and affects the health, comfort and property etc. is considered as a pollutant.  

According to the Indian Environment (Protection) Act, 1986, “A pollutant has been defined 

as any solid, liquid or gaseous substance present in such concentration as may be or tend to 

be injurious to the environment”. Smoke from industries and automobiles, domestic and 

commercial sewage, radioactive substances from nuclear plants and discarded household 

articles come under the category of pollutants. 

Classification of Pollutants 

 

1) Depending upon their existence in nature pollutants are of two types, namely: 

 

a) Quantitative pollutants – These are those substances normally occurring in the 

environment, who acquire the status of a pollutant when their concentration gets 

increased due to the unmindful activities of man. 

 

b) Qualitative pollutants – These are those substances which do not normally occur 

in nature but are added by man like insecticides. Depending upon the form in 

which they persist after being released into the environment, the pollutants are 

categorized into two types, namely : 

i) Primary Pollutants – These are those which are emitted directly from the 

source and persist in the form in which they were added to the environment. 

Like ash, smoke, fumes, nitric oxide, sulphur dioxide, hydrocarbons etc. 

ii) Secondary Pollutants – These are those which are formed from the primary 

pollutants by chemical interaction with some constituent present in the 

atmosphere. Examples are: sulphur trioxide, nitrogen dioxide, aldehydes, 

ketones, ozone etc. Primary pollutants like nitrogen oxides and hydrocarbons 

react in the presence of sunlight to form peroxyacyl nitrate and ozone, two 

secondary pollutants. 

 

2) In terms of ecosystem i.e. according to their natural disposal, the pollutants can be 

classified into two basic groups: 

 

a) Bio-degradable Pollutants: These are the pollutants that are quickly degraded 

either by natural means like biological/microbial action or by some engineered 

systems. The degradable pollutants can be further sub-divided into two categories: 

 

i)  Rapidly degradable or non-persistent pollutant: The degradation of these 

pollutants is very fast process. For example, the decomposition of sewage and 

wastes of animals and plants is a faster process. 

ii) Slowly degradable or persistent pollutant: The degradation of these pollutants 

is a very slower process. It seems as if the amount of pollutant remains 

unchanged with time. For example, degradation of synthetic compounds and 

radio-active elements like Iodine 137, Plutonium 239 takes a longer period of 

time. 

 

b) Non-degradable Pollutants: These are the substances that either do not degrade or 

degrade very slowly in the natural environment. These include mercury salts, long chain 

phenolic chemicals, DDT and Aluminium cans etc. Most of these mutants get 

accumulated in the environment and also get biologically magnified as these move along 



the food chains in an under composed state. These may also react with other compounds 

in the environment to produce toxins. These can be further subdivided into two more 

classes: 
 

i) Waste: e.g. glass, plastic, phenolic, aluminum cans etc. 
ii) Poisons: e.g. radio-active substances, pesticides, smog gases, heavy metals. 

Types of Pollutions 

Depending upon the area or the part of environment affected, pollution may be 

broadly divided into following types: 

 Air pollution 

 Water pollution 

 Land pollution 

 Noise pollution 

 Radiation Pollution 

 Thermal pollution 

  



Air Pollution 

Air pollution is one of the biggest challenges of present humanity. Air pollution means the 

presence of any abnormal material or property in the air that reduce the usefulness of the air 

resources. The term pollution may be referred in context with outdoor open atmospheric 

conditions, localized air condition, and enclosed space conditions. Air pollution occurs due to 

the presence of undesirable solid, liquid or 

gaseous particles in the air in quantities that 

are harmful to human health and the 

environment. Air may get polluted by 

natural causes such as volcanoes, which 

release ash, dust, sulphur and other gases, or 

by human activities. However, unlike 

pollutants from human activity, naturally 

occurring pollutants tend to remain in the 

atmosphere for a short time and do not lead 

to permanent atmospheric change. 

Sources of Air Pollution 

Among the major sources of pollution are power and heat generation, the burning of 

solid wastes, industrial processes, and, especially, transportation. The common 

pollutant gases emitted during the domestic burning of coal, kerosene oil, firewood, 

cow dung cakes, smoke from cigarettes etc. are carbon monoxide (CO), carbon 

dioxide (CO2), sulphur dioxide (SO2), etc. About 90% of global air pollution is 

constituted by the following pollutants. 

 Carbon Dioxide (CO2) 

 Carbon Monoxide (CO) 

 Sulphur Dioxide (SO2) 

 Oxides of Nitrogen (NO2) 

 Hydrocarbons 

 Particulate Matter 

Effects of Air Pollution 

 Effects on Human Health: Exposure to air pollution is associated with numerous 

effects on human health, including pulmonary, cardiac, vascular, and neurological 

impairments. The health effects vary greatly from person to person. High-risk 

groups such as the elderly, infants, pregnant women, and sufferers from chronic 

heart and lung diseases are more susceptible to air pollution. Children are at 

greater risk because they are generally more active outdoors and their lungs are 

still developing. Exposure to air pollution can cause both acute and chronic health 

effects. 

 Effects on plants: When some gaseous pollutants enter leaf pores they damage 

the leaves of crop plants. Chronic exposure of the leaves to air pollutants can 

break down the waxy coating that helps prevent excessive water loss and leads to 

Figure 1 Industrial Smoke polluting the air 



damage from diseases, pests, drought and frost. Such exposure interferes with 

photosynthesis and plant growth, reduces nutrient uptake and causes leaves to turn 

yellow, brown or drop off altogether. 

 Effects of air pollution on materials: Every year air pollutants damage materials 

worth billions of rupees. Air pollutants break down exterior paint on cars and 

houses. All around the world air pollutants have discoloured irreplaceable 

monuments, historic buildings, marble statues, etc. 

 Effect on climate: Atmospheric changes induced by pollution contribute to global 

warming, a phenomenon which is caused due to the increase in concentration of 

certain gases like carbon dioxide, nitrogen oxides, methane and CFCs. There 

could be several adverse effects of global warming. With a warmer earth the polar 

ice caps will melt causing a rise in ocean levels and flooding of coastal areas. In 

countries like Bangladesh or the Maldives this would be catastrophic. If the sea 

level rises by 3m., Maldives will disappear completely beneath the waves. 

Control measures for air pollution 

Air pollution can be controlled by two fundamental approaches: preventive techniques 

and effluent control. One of the effective means of controlling air pollution is to have 

proper equipment in place. This includes devices for removal of pollutants from the 

flue gases though scrubbers, closed collection recovery systems through which it is 

possible to collect the pollutants before they escape, use of dry and wet collectors, 

filters, electrostatic precipitators, etc. Providing a greater height to the stacks can help 

in facilitating the discharge of pollutants as far away from the ground as possible. 

Industries should be located in places so as to minimize the effects of pollution after 

considering the topography and the wind directions. Substitution of raw material that 

causes more pollution with those that cause less pollution can be done.  



Water Pollutions 

Water is one of the most important biological components that sustain life. However, 

nowadays water is highly polluted and is one of the pivotal issues in the world. Water quality 

refers to the physical, chemical and biological characteristics of water. Thus, in simple words, 

we can that polluted water is that water which has been abused, defiled in some way, so that 

it is no longer fit for use. Water pollution can be defined as “the presence of too much of 

undesirable substances in water which tend to degrade the quality of water’s physical, 

chemical and biological characteristics, making it unsuitable for beneficial use”. 

 

Figure 2 Water polluted by human waste 

Sources of Water Pollution 

Water pollution is one of the most serious environmental problems. Water pollution is 

caused by a variety of human activities such as, 

 Domestic sewage discharged into rivers from areas located on its banks. 

 Excretory wastes of humans and animals in water bodies. 

 Disposal of urban and industrial waste matter into water bodies. 

 Industrial wastes effluents from urban areas containing high concentration of 

oil, heavy metals and detergents. 

 Minerals, organic wastes and crop dusting from agricultural fields with 

phosphate and nitrogen fertilizers that reach lakes, rivers  

 Chemical fertilizers, pesticides, insecticides, herbicides and plant remains. 

 Industrial waste water containing several chemical pollutants, such as calcium, 

magnesium, chlorides, supplied, carbonates, nitrates, nitrites, heavy metals and 

radioactive waste from nuclear reactor. 

 Natural sources of pollution of water are soil erosion, leaching of minerals 

from rocks and decaying of organic matter. 

 

Water pollutants are categorized as point source pollution and non-point source pollution. 



1. Point source pollution: When pollutants are discharged from a specific location 

such as a drain pipe carrying industrial effluents discharged directly into water body 

it represents point source pollution. In other words, point source pollution is defined 

as any single identifiable source of pollution from which pollutants are discharged. 

2. Non Point source pollution: Those sources which do not have any specific 

location for discharging pollutants, in the water body are known as non-point 

sources of water pollution. For example, run off from agricultural fields, grazing 

lands, construction sites, abandoned mines and pits etc. 

Effects of Water Pollution 

Water pollution is the second major source of waterborne diseases and health problems after 

air pollution. 

 Effects on humans: On consuming polluted water, humans can suffer from diseases 

like amoebic dysentery, skin cancers, cholera, typhoid fever, damage of nervous 

system, genetic mutations/ birth defects, hepatitis, malaria. Metals like lead, zinc, 

arsenic, copper, mercury and cadmium in industrial waste waters adversely affect 

humans and other animals. Consumption of arsenic polluted water leads to 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 dyslexia; cadmium poisoning causes Itai – Itai disease etc. 

 

 Effects on plants and animals: Water pollution results in lower crop yields, excess 

growth of algae can kill aquatic life, reduce photosynthesis, disrupts food chain and 

food web. Oil spills are a major problem in near-coastal waters and can kill or 

adversely affect fish, other aquatic organisms and birds and mammals. Spills can kill 

or reduce populations of organisms living in coastal sands and rocks, and may kill the 

worms and insects that serve as food to birds and other animals. 

  



Control measures for preventing water 

pollution 

 Setting up effluent treatment plans to treat waste. 

 Industrial wastes must be treated before discharge. 

 Educate Public for preventing water pollution and the consequences of water 

pollution 

 Strict enforcement of Water Pollution Control Act. 

 Continuous monitoring of water pollution at different places. 

 Developing economical method of water treatment. 

 Regular cleaning drives 

 

Figure 3 Cleaning Drive in beaches 

  



Land Pollution 

Land pollution is the degradation of the earth's land surface through misuse of the soil by 

poor agricultural practices, mineral exploitation, industrial waste dumping, and indiscriminate 

disposal of urban and toxic wastes.  

Land pollution is responsible for damage done to natural habitat of animals, deforestation and 

damage done to natural resources, and the general decaying up of our communities. Polluting 

the land by harmful chemicals can lead to entry of pollutants into food chain. This is 

commonly caused by excess use of fertilizers in agriculture, irresponsible disposable of 

industrial wastes etc. 

Sources and Effects of Land Pollution 

The major sources of land pollution are highlighted below: 

Soil erosion: Soil erosion can be defined as the movement of topsoil from one place 

to another. Soil erosion removes rich humus topsoil developed over many years 

through vegetative decay and microbial degradation and thus strips the land of 

valuable nutrients for crop growth. Strip mining for minerals and coal lays waste 

thousands of acres of land each year, denuding the earth and subjecting the mined 

area to widespread erosion problems. The increase in urbanization due to population 

pressure presents additional soil-erosion problems; sediment loads in nearby streams 

may increase as much as 500 to 1,000 times. Water logging and salinity makes soil 

infertile. 

Industrial Waste: Large numbers of industrial chemicals, dyes, acids, fertilizer 

companies, pharmaceutical companies etc. find their way into the soil and are known 

to create many health hazards including cancer. Toxic compounds affect plant growth 

and human life also. 

Urban Wastes: Because of modem life style and eating habits the urban wastes are 

becoming very dangerous to the human beings. Urban wastes include both which is a 

non-degradable material and harmful to the society in long run.     

 

Figure 4 Lack of waste management causing land pollution 



Agricultural sources: Agricultural chemicals especially fertilizers and pesticides 

pollute the soil. Fertilizers in the runoff 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. 

Hazardous chemicals enter into food chain from soil disturbing the biochemical process. 

Plastic bags: Plastic bags made from low density polyethylene, is virtually 

indestructible, create colossal environmental hazard like land pollution. The discarded 

bags block drains and sewage systems. 

Control measures for preventing soil pollution 

 Soil erosion must be prevented or controlled by proper tree plantation. 

 All the wastes from industry, domestic, must be dumped with proper treatment. 

 Use of synthetic fertilizers must be avoided instead natural fertilizers must be 

preferred. 

 Educate people regarding consequences of soil pollution and to prevent soil 

pollution. 

 Toxic and non-degradable materials must be totally banned. 

 Recycling and reuse of industrial and domestic wastes can minimize soil 

pollution considerably. 

  



Noise Pollution 

Noise pollution has a relatively recent origin and is one of the least discussed problems. 

Noise is one of the most pervasive pollutants. To be more precise, noise by definition is 

“sound without value” or “any noise that is unwanted by the recipient”. Noise like other 

pollutants is a byproduct of industrialization, urbanization and modern civilization. Noise 

level is measured in terms of decibels (dB). WHO has prescribed optimum noise level as 45 

dB by day and 35 dB by night. Anything above 80 dB is hazardous. 

Sources of Noise Pollution 

All human activities contribute to noise pollution to varying extent. Noise pollution is more 

intense in the work environment than in the general environment. Sources of noise pollution 

are many and may be located indoors or outdoors. 

Indoor sources include noise produced by household gadgets like radio, television, 

generators, electric fans, washing machine, vacuum cleaners, air coolers, air 

conditioners and family conflict. The average background noise in a typical home 

today is between 40 and 50 decibels. Noise pollution is more in cities due to a higher 

concentration of population and industries and activities such as transportation. 

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. 

During festivals, marriage and many other occasions, use of fire crackers contribute to 

noise pollution. 

Effects of Noise Pollution 

The research shows that many illnesses are connected to noise pollution, such as 

hearing loss, high blood pressure, coronary heart diseases, loss of temper, decrease in 

work efficiency, sleeplessness, anxiety and speech interference. The effect is variable, 

depending upon individual susceptibility, duration of exposure, nature of noise, and 

time distribution of exposure. On the average an individual will experience a 

threshold shift when exposed to noise levels of 75 to 80 dB for several hours. This 

shift will last only several hours once the source of noise pollution is removed. A 

second physiologically important level is the threshold of pain, at which even short-

term exposure will cause physical pain (130 to 140 dB). Any noise sustained at this 

level will cause a permanent threshold shift or permanent partial hearing loss. At the 

uppermost level of noise (greater than 150 dB), even a single short-term blast may 

cause traumatic hearing loss and physical damage inside the ear. 

 

  



Control measures for preventing noise pollution  

 Noise is everywhere, it is not as easy to control as other pollutions. Reducing noise 

pollution by muffling the sounds at the source is one of the best methods in industry 

and for urban living. Using earplugs where abnormal noise is produce. 

 

 Banning noise polluting vehicles, controlling vibration of machines by proper 

lubricating machine, plantation of trees on road sides and near building can absorb 

noise, constructing sound proof rooms, enforcing noise pollution control act and 

educating people about noise pollution and its consequences.  

 

 Creation of green cover adjacent to municipal roads and in mines is the way to 

mitigate noise pollution. It has been observed that noise level reduces by 10 decibels 

per every 10m wide green belt development. 

 

Table 1 Measures to check Noise Pollution 

  



Radiation Pollution 

Radiation pollution is one of the serious types of pollution 

and also neglected one. This is the pollution due to abnormal 

radiation in the environment. Radiation pollution is any form 

of ionizing or non-ionizing radiation that results from human 

activities. The radiations emanating from the decay of 

radioactive nuclides are major sources of radiation pollution.  

Sources of Radiation Pollution 

 The most well known radiation results from the detonation of nuclear devices and the 

controlled release of energy by nuclear-power generating plants, from cell and mobile 

towers, by use of wireless Internet access modems etc.  

 Other sources of radiation include spent-fuel reprocessing plants, byproducts of 

mining operations, and experimental research laboratories. Increased exposure to 

medical X-rays and to radiation emissions from microwave ovens and other 

household appliances, although of considerably less magnitude, all constitute sources 

of environmental radiation. 

Effects of Radiation Pollution 
Public concern over the release of radiation into the environment greatly increased 

following the disclosure of possible harmful effects to the public from nuclear weapons 

testing, the accident (1979) at the Three Mile Island nuclear-power generating plant near 

Harrisburg, and the catastrophic 1986 explosion at Chernobyl, A Soviet nuclear power 

plant. In the late 1980s, revelations of major pollution problems at U.S. nuclear weapons 

reactors raised apprehensions even higher. The environmental effects of exposure to 

high-level ionizing radiation have been extensively documented through post-war studies 

on individuals who were exposed to nuclear radiation in Japan. Some forms of cancer 

show up immediately. 

Control measures for preventing radiation pollution  

 Radioactive nuclear wastes cannot be treated by conventional chemical methods and 

must be stored in heavily shielded containers in areas remote from biological habitats.  

 The safest of storage sites currently used are impervious deep caves or abandoned salt 

mines.  

 Most radioactive wastes, however, have half-lives of hundreds to thousands of years, 

and to date no storage method has been found that is absolutely infallible. 

  

Figure 5 Radioactive Nuclear plant 

emitting gases 



Thermal Pollution 

Thermal pollution is the discharge of waste heat via energy dissipation into cooling water and 

subsequently into nearby waterways. In simple words, this pollution arises due to release of 

excess heat from thermal power plants, industries involved in metals molding etc. The heat is 

released into the surrounding air rising the temperature of the locality drastically.  

Sources of Thermal Pollution 

 The major sources of thermal pollution are fossil-fuel and nuclear electric-power 

generating facilities and, to a lesser degree, cooling operations associated with 

industrial manufacturing, such as steel foundries, other primary metal manufacturers, 

and chemical and petrochemical producers.  

 Power plants- thermal and nuclear, chemical and other industries use lot of water for 

cooling purposes and the used hot water is discharged into rivers, streams or oceans. 

Discharge of hot water may increase the temperature of the receiving water by 5 to 11 

°C above the ambient water temperature.  

Effects of Thermal Pollution 

The discharge of heated water into a waterway often causes ecological imbalance, 

sometimes resulting in major fish kills near the discharge source. The increased 

temperature accelerates chemical-biological processes and decreases the ability of the 

water to hold dissolved oxygen. Unlike terrestrial ecosystems, the temperature of water 

bodies remain steady and does not change very much. Accordingly, aquatic organisms 

are adapted 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. Thus rapid and dramatic 

changes in biologic communities often occur in the vicinity of heated discharges. 

Control measures for preventing thermal pollution 

 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. 

  



Conclusion 

Environmental pollution is a challenge in most developed societies of the world; 

contemporary societies of developing countries in particular also grapple with the problems 

of environmental pollution and are seeking ways to tackle it. This contemporary issue has a 

negative ripple effect on the health and socio-economic well-being. The environmental 

pollution calls for radical actions for environment protection and rehabilitation. More than 

that, the problem should be resolved on a global level by the united efforts of the global 

community. We are biologically predisposed to provide for our offspring and may try to 

ensure that this provision continues after our death. However, our interactions with other 

members of society are wide-ranging and many people leave legacies to benefit the wider 

community. In the last decades substantial improvements have been achieved in the general 

knowledge of environment-economy interactions from both the scientific/technical and 

economic viewpoint, including how future generations can be accounted for in decision-

making. Considerable work has also been undertaken to analyse the interactions between 

some social aspects and natural resources depletion, though more investigation is still 

required in this area. Further investigation is also needed to understand and measure the 

interactions occurring simultaneously between the three dimensions. 
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                               INTRODUCTION 

 

100 years ago, it was easy to see the tiger in its natural habitat - around 100,000 of them roamed 

across Asia, including several sub-species that are now extinct. Today the number of tigers in 

the wild is about 3,000 and if this trend continues, tigers may cease to exist. 

A Report on Tiger census ahead of International Tiger Day on July 29 was released by the 

Environment Minister, Prakash Javadekar and as per the report the country “has 70 percent of 

world’s tiger population”. Since the beginning of the 20th century, the tiger population across 

the world dropped sharply and it is for the first time in conservation history, their numbers are 

on the rise. The increased number of big cats in India reflects equilibrium in nature as Tiger is 

an incredible part of it. The awe-inspiring tiger can be seen as one of the most iconic animals 

on Earth. Let’s look at a detailed analysis of Tiger conservation efforts of the world in general 

and India in particular in this context. 
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TIGER CONSERVATION PROJECT IN INDIA 

 
What is the necessity to conserve Tiger 

as a species? 

Tigers are listed as “Endangered” on 

the International Union for the 

Conservation of Nature (IUCN) Red 

List of Threatened Species globally and 

the Malayan and Sumatran sub-species 

are listed as “Critically endangered.” 

The major reasons for the decline of 

tigers are poaching, Loss of natural habitat and prey depletion, Man-animal conflict, Diseases, 

Tourist Interference, Pollution and Climate Change. 

Tiger plays a pivotal role in the health and diversity of an ecosystem, a unique animal, and a 

top predator at the apex of the food chain and keeps the population of wild ungulates in check, 

thereby helping to keep a balance between prey herbivores and the vegetation upon which they 

feed. Therefore, the presence of tigers in the forest can be treated as an indicator of the well-

being of the ecosystem. The extinction of the tiger is an indication that its ecosystem is not 

sufficiently protected. 

Although Tigers had been hunted for at least a thousand years, it was estimated that 100,000 

of them living in the wild. As the 20th century drew to a close there was a common fear that 

only 5,000-7,500 lefts in the world. 

Tigers had been given as a prize; their skins as a source of expensive coat till recently and were 

killed stating that they posed a threat to the human population. 

By the early 1970s tiger hunting was banned by most of the countries and trade in tiger skins 

was also barred. 

These efforts were properly awarded as Censuses of tigers in the 1980s showed their numbers 

to be increasing. 

These conservation efforts had been appeared successful and believed that there no longer was 

a threat of extinction. 

But things were not as they expected. Tiger parts like skulls, bones, whiskers, sinews, and 

blood had long been used by Asian peoples, especially the Chinese, in medicines and potions 

used to treat rheumatism, rat bites, and various diseases and for various uses like in the 

restoration of energy and as aphrodisiacs. These body parts were never in short supply until 

tiger hunting was banned. 
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In the late 1980s, however, there was serious evidence that tigers were still being killed began 

to accumulate. New tiger counts revealed that previous counts were having serious flaws and 

the previous censuses had been inflated by officials who either were in collusion with poachers 

or were merely eager to impress their superiors. 

At the same time, reports of poaching were multiplying, and as the dwindling supplies pushed 

prices ever higher, the underground trade in tiger parts 

Though there were a high number of seizures and destruction of such parts, but little effort was 

being put forth to stop the smugglers and the potions remained available in Chinese 

apothecaries in several nations. 

Severe pressure was put on governments to impose sanctions on countries that failed to take 

adequate measures to eliminate the trade in tiger parts. 

Conservationists urged Pres. Bill Clinton’s administration to take action believing that only the 

threat of punitive measures by the U.S. would force any real change and in April 1994 USA 

barred the importation of wildlife products from Taiwan, valued at about $25 million annually. 

Some governments were attempting to cooperate. 

In March India convened the first meeting of the 10-nation Global Tiger Forum in an organized 

attempt to save the species. In India, where the largest number of tigers lived, as a need of the 

rapidly growing human population for more territory, both the habitat and food supply of tiger 

was robbing. 

Tiger estimation surveys have been conducting by the Wildlife Institute of India (WII) and the 

National Tiger Conservation Authority (NTCA), Government of India, in partnership with 

NGOs like WWF-India. 

The number of tigers in 2002 stood at 3,642 based on a census using the pug mark technique. 

The comprehensive country-wide tiger estimation exercise in 2010-11 conducted by WII, 

NTCA in partnership with WWF-India revealed a mean tiger population estimate of 1,706 

which revealed the pathetic condition of tiger conservation in India. 

There were only 2,226 tigers left in the wild in India as per the 2014 tiger estimation exercise 

conducted by WII in association with the NTCA using camera traps. 

What are the global initiatives for Tiger conservation? 

Tiger conservation tries to check the animal from becoming extinct and protecting and 

preserving its natural habitat. 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 

CITES has played an important role in improving international efforts for tiger conservation. 

CITES (also known as the Washington Convention) is a multilateral treaty to protect 

endangered plants and animals. 
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CITES aims to ensure the international trade in specimens of wild animals and plants does 

not threaten the survival of the species in the wild, and it offers protection in varying degrees 

to more than 35,000 species of animals and plants. 

Tiger has been protected under Appendix I of the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) since 1975 which means commercial 

international trade in tiger is prohibited. 

Global Tiger Recovery Program 

13 tiger range countries adopted a Global Tiger Recovery Program at the Tiger Summit held 

in St Petersburg, Russia in November 2010. 

The aim is to double the number of wild Tigers by 2022 effectively through actions; 

Preserve, manage, enhance and protect habitats of tiger effectively; 

Eradicate poaching, smuggling and illegal trade of tigers, their parts and derivatives; 

Cooperate in Transboundary landscape management and in combating illegal trade; 

Engage with local and indigenous communities; 

Increase the effectiveness of Tiger habitat management; 

Restore tigers to their former range. 

Global Tiger Recovery Plan outlines how each country can contribute to the ambitious goal, 

called as TX2 

 

Tiger Population in India 

 Major threats responsible for the declining of Tiger population 

The Tigers are seen largely in the tropical forests of Asia. The recent reports generated by 

different international organizations show the tiger population is decreasing. According to the 

IUCN Red list, the tiger is listed as an endangered animal. The major threat faced by this 

species are Poaching, destruction of habitat, insufficient prey, etc. the tigers are killed for skins, 

bones, and meat. 

• The list of major threats to the Tiger Population are. 

• Man- animal conflict. 

• Hunting, poaching and illegal trade. 

• Habitat and loss of prey species. 

Due to anthropogenic activities, the tiger population has lost its habitat. The loss of habitat 

resulted in the reduction of their prey species. They started coming out of the forest and come 

to the village in search of prey. 
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Tiger those who came in search of its prey they attacked domestic animals, and human beings. 

In vengeance, tigers are often killed by angry human beings. 

Hunting, illegal trade and poaching. 

Hunting of tigers is a huge issue faced by the 

tiger population from ancient times. Hunting 

stands as a symbol of status. The people used the 

bones, teeth of the tiger for commercial purposes 

which can also be named as illegal trade. 

The body parts are used for medicinal purposes 

also. This has caused the utmost decline in tiger 

populations since 1930. Poaching is the next 

threat to the leftover tiger population. 

Anthropogenic Activities. 

The anthropogenic destructive activities that have caused the devastation of habitat and prey 

species are the main long-term threats to the continuation of the declining tiger population in 

the country. 

Man, and animals compete for finding their habitat. Tigers need large territories. Along with 

the habitat, tigers have also experienced a severe loss of prey species populations such as 

antelopes and deer. 

The man has acquired the forest land for human settlements and industrial activities. This has 

ultimately resulted in complete destruction of animal habitats. 

The same affected the climatic condition, harmony, and poses a threat to the existence of 

human beings. The Ken-Betwa River interlinking project which intends to irrigate the 

drought-hit Bundelkhand region is also a reason for the declining Tiger population in India. 

According to the wildlife experts, the Panna Tiger Reserve which is located near this place 

will have a greater impact due to the project. 

Tiger reintroduction. 

Landscape conservation, and habitat management 

Scrutinizing protocols, strategies for anti-poaching 

Resource Mobilization, and 

Modern equipment and technology for monitoring. 
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The anti-poaching strategies are also planned for implementation. The latest censuses show 

an augment in the number of tigers across the country in different National Parks which is 

evidence that preservation efforts do have an optimistic impact on the environment and 

wildlife. 

 Why a project mode? 

The three key imperatives in tiger conservation which necessitate a 

'project mode' are: a focused approach to prioritize actions, in the interest 

of tiger conservation within and outside the tiger reserves, eliciting the 

support of local stakeholder communities and ensuring the necessary 

infrastructure for protection and management. Considering the fact that 

conservation of tiger has ecological national significance transcending State 

boundaries, the Government of India provides funding support and technical guidance to 

States through the ongoing Centrally Sponsored Scheme of Project Tiger and other schemes 

for wildlife conservation. Tigers are present in the forests of seventeen states in our country at 

present, which also include their protected areas / tiger reserves. The distribution of 

tigers/density vary in these states due to several ecological and human reasons, viz. the forest 

cover, terrain, natural prey availability, presence of undisturbed habitat and the quality of 

managerial efforts taken towards protection. Despite three decades of project tiger and the 

efforts of the Centre and the States, tiger continues to remain one of the most endangered 

large predators in the world. The causative factors are many including loss of habitat due to 

agriculture expansion and development, revenge killings by people due to man animal 

conflicts and above all, the demand for the body parts and derivatives of tiger in the illegal 

international market among others. These factors contribute to the decimation of tiger 

population in the wild. Therefore, continuance of a focused, species specific, multifaceted, 

ecosystem project like the Project Tiger becomes important and crucial at this juncture to 

address the threats faced by the tiger and its habitat. Since tigers are at the top of the 

ecological food-chain, they are also indicators of the well-being of the habitat, and their 

conservation results in the overall conservation of all other species of plants and animals 

sharing the ecosystem. A healthy tiger population indicates that other ecological components 

in its habitat are equally robust, since tigers need large amount of prey and good habitat. The 

investments made in a project of this kind are more than justified. Tiger conservation results 

in several intangible yet life–supporting benefits. Some such environmental externalities are 

highlighted here. 

The Intangible gains. 

Carbon dioxide absorption (carbon sequestration):  

Tons and tons of fuel wood are used by us which release the carbon dioxide back into the 

atmosphere. Presence of a large quantum of carbon in the atmosphere due to several such 

emissions at a large scale increases the green-house effect, and hence the absorption of carbon 

by forest vegetation (facilitated to a large extent by the forest cover conserved in tiger reserves 

and other protected areas) becomes crucial. Meso climate Presence of continuous forest cover 
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to a depth of about ten km impacts the climate of the nearby area (almost up to hundred km). 

This phenomenon is beneficial to both human beings as well as agriculture crops, since they 

are protected from climatic extremes. Rainfall The evapo-transpiration from trees contribute to 

marginal increase in rainfall in the area, and becomes an additional advantage wherever the 

ground water is also sufficient. Water harvesting the forest growth reduces the surface run-off 

and facilitates water storage as well as loss of top soil due to erosion, which may otherwise 

lead to reduction of impoundment in storage devices. The layer of decaying organic matter on 

a forest floor and the root system of the vegetation growing on it facilitate infiltration of water. 

River flow the forest trees conserved in a tiger reserve and other protected areas regulate the 

water flow. The presence of trees in a catchment area, absorb the water and release the same 

gradually. This is beneficial, since on one hand the risk of extreme flooding is reduced, and on 

the other the flow season is also extended. Thus, a project with such benefits become important 

both for our life support as well as food security. No singular sustainable livelihood project can 

deliver such benefits in a “stand alone” manner, since the levels of sustainability are difficult 

to define, and such levels even when defined always entail compromises, and the net outcome 

of such trade–offs may not be tiger conservation! The fringe dwellers living around tiger 

reserves are dependent on forests for their livelihood. Though many of them are not in the food 

gathering stage, the resource dependency of such people needs to be reckoned for safeguarding 

the ecological viability of the habitats. The project tiger strategy of “core-buffer” provides 

scope for eco-development inputs in the impact/buffer zones of tiger reserves. A small 

investment, based on site specific participatory planning in consultation with the people, 

complemented by sectoral integration of inputs in the larger surrounding landscape, is 

important to reduce the resource dependency through livelihood opportunities to such people. 

Present status of tigers.  

As per the findings of All India Tiger Estimation in 2008, using the refined methodology, the 

total country level population of tiger is 1411 (mid-value), the lower and the upper limits 

being 1165 and 1657 respectively. The new findings are based on determining spatial 

occupancy of tigers and sampling such forests using camera traps in a statistical framework. 

This assessment is not comparable to the earlier total count using pug marks. The new 

findings indicate a poor status of tiger population in areas outside tiger reserves and some 

protected areas. The tiger population, by and large, in tiger reserves and in some protected 

areas of the 17 tiger states are viable, while requiring ongoing conservation efforts. In the 

recent past, tigers went locally extinct in Sariska and Panna tiger reserves mainly due to 

poaching.  

 Reasons for tiger decline 

 The reasons for tiger decline in areas outside tiger reserves / protected areas are as below:  

(i) Degradation of forest status outside Protected Areas / Tiger Reserves owing to:  

(a) human pressure. (b) livestock pressure. (c) ecologically unsustainable land uses.  

(ii) Fragmentation leading to loss of gene flow from source populations. 
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(iii) Loss of forest quality in terms of prey biomass. 

(iv) Tiger deaths due to man-animal conflict. 

(vi) Tiger deaths due to poaching. 

(vi) Loss of reproduction owing to disturbance on account of heavily used infrastructure like 

highways, etc  

(vii)Lack of adequate protection outside protected area  

(viii)Insurgency / law and order problems 

 Present approach to tiger conservation. 

 Owing to habitat fragmentation on account of ecologically unsustainable land uses, biotic 

pressure and poaching, the following approach is imperative: 9.1 Consolidating / 

strengthening the source population of tiger and its prey in tiger reserves, protected areas and 

tiger bearing forests This involves the following active managerial interventions: (i) 

Protection / anti-poaching operations / intelligence networking (ii) Strengthening of 

infrastructure within tiger reserves (iii) Creation of inviolate space through relocation (iv) 

Capacity building of frontline staff / local people and officers (including strengthening of 

training centres and training in related fields, viz. enforcement, intelligence networking, 

tourism activities, etc.) 9.2 Managing the “source-sink dynamics” by restoring habitat 

connectivity This involves the following managerial interventions: (I) Actively providing 

incentives to local people for the eco-system services / corridor values provided by them by 

not degrading the forest (payment for eco-system services) (ii) Incentives to local people for 

taking up plantations and protecting natural root stocks besides preventing free grazing (iii) 

Encouraging stall feeding of cattle and fostering marketing of dairy products (iv) Providing 

subsidized gas connection to local people for reducing their dependency on forest towards 

fuel wood collection 9.3 Mainstreaming tiger / wildlife concerns in the landscape through 

smart practices with other 

Core and Buffer Area 

Core Area: The core area has the legal status of a Wildlife Sanctuary or National Park. 

These areas are free of all forestry operations and human activities. 

Buffer Area: These multi-purpose areas consist of forest and non-land and subjected to 

conservation-oriented land use. Initially the nine tiger reserves under the early days of Project 

Tiger were: 

Bandipur National Park (1973-74) – Karnataka 

Jim Corbett National Park (1973-74) – Uttar Pradesh 

Kanha National Park (1973-74) – Madhya Pradesh 

Manas National Park (1973-74) – Assam 
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Melghat Wildlife Sanctuary (1973-74) – Maharashtra 

Palamau National Park (1973-74) – Bihar 

Ranthambore National Park (1973-74) – Rajasthan 

Simlipal National Park (1973-74) – West Bengal 

Sunderbans National Park (1973-74) – Orissa 

Today the number of tiger reserves, which come under the ‘Project tiger’ of India, has  

increased to 27. For example: 

Periyar National Park (1978-79) – Kerala 

Sariska National Park (1978-79) – Rajasthan 

Buxa National Park (1982-83) – West Bengal 

Indravati National Park (1982-83) – Chattisgarh 

 

Rise In Population of Tiger 

Recent years have seen a rise in the population of wild lions and tigers in India. The 

government has initiated many programs related to the conservation of the Tiger population 

in the country. 

According to the World Wildlife Fund and the Global Tiger Forum, the figure of wild tigers 

has gone up to 3,890 which earlier was 3200. 

The wildlife policy of India embraces conservation and protection through the provision of 

national parks and sanctuaries. This has assisted their sustainable growth and a drastic 

declining man-animal conflict. A proactive judiciary has shaped a well-built restriction 

against poachers. 
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India is now home to 70% of the total Global Tiger Population. The various strategies that are 

planned for implementation include: 

Reasons for the rise in the population of Tiger 

Establishment of various programs and institutions like TraMCA, Project tiger, Project snow 

leopards, NGT, aiming at the protection of the tiger and its habitat. 

TraMCA is a joint initiative of India and Bhutan for transboundary biodiversity preservation 

established in 2008. 

Providing suitable habitat with the availability of prey, water bodies, etc. So that Tiger 

doesn’t come out which results in man-animal conflict. 

Limiting the tourists to peripheral areas and not core areas where Tiger mate and small cubs 

generally are taken care of. 

Better trained and efficient Forest administrators and rangers to deal with the issue of hunting 

and poaching. 

People participate in the conservation of tiger and establishments of Vanya Prani Saathi for 

the same. 

Tiger conservation initiatives in India 

A vigorous Tiger population shows the strength of the ecosystem and self-sustenance which 

are the key objectives of Project Tiger under the National Tiger Conservation Authority. 
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By launching the Project Tiger, the Government of India has taken a revolutionary initiative 

for conserving its national animal. It was launched in 1973. It is a 100% Centrally Sponsored 

Scheme of the Ministry of Environment, Forests and Climate Change. 

The Project Tiger is administered by The National Tiger Conservation Authority (NTCA). It 

is a statutory body of the Ministry with an overall supervisory and coordination part, 

performing capacities as gave in the Wildlife (Protection) Act, 1972. 

Benefits of Project Tiger 

The Project Tiger has put the tiger on a certain course of revival from the edge of destruction. 

The population of tigers in the country has been augmented considerably after the 

establishment of the project. It has contributed to numerous indescribable environmental 

profits to society. The project has opened a wide door of tourism and thereby employment 

opportunities. This initiative has brought the participation of local people and their 

participation has made the habitat to revive. 

International Cooperation for Tiger conservation 

To control the Transboundary illegal trade in wildlife and conservation, India signed a 

bilateral understanding with Nepal. 

A tiger conservation protocol was signed by India with China 

For the conservation of tigers in the Sunderban region, India has signed a protocol with 

Bangladesh. 

With Russia, India has constituted a group on tiger and leopard conservation. 
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                                        CONCLUSION 

 

 “Project tiger”- is one of the most ambitious conservation projects in the world, hardly 

having any parallel in terms of its scale, magnitude and diversity of field operations and 

challenges. With a view to ensure protection of tiger and its habitats, many initiatives have 

been undertaken by the Government since 1960. In 1972, for the first time, the then Prime 

Minister Smt. Indira Gandhi set up a Task Force under the Chairmanship of Dr. Karan Singh 

which made various recommendations on the subject. Based on the recommendations of the 

Task Force, nine tiger reserves were identified to be covered under the Project Tiger, which 

have now increased to 39 tiger reserves falling in 17 States in the length and breadth of the 

country. This encompasses almost 32,219.691 sq km of core / critical tiger habitat in the form 

of forests, meadows, mountains and scrub land. The Project has helped in protection of 

endangered species. It has a holistic, ecosystem approach. Its core–buffer strategy, protection 

and development initiatives gave a new perspective to the concept of wildlife management in 

our country and has been a “role model” for conservation. However, Project Tiger, over the 

vicissitude of time, is now facing several constraints towards achieving its objective. The 'in-

situ' conservation strategy of Project Tiger “Project Tiger” is a focused, in-situ conservation 

initiative to save the flagship species - the tiger. The core-buffer strategy of Project Tiger has 

successfully fostered source populations of tiger in designated tiger reserves. The core areas 

of tiger reserves are important source sites for tiger and the buffers provide scope for the sink 

populations while addressing the man-tiger interface. The National Legislation [The Wildlife 

(Protection) Act, 1972] has been amended in 2006 to provide a separate chapter on tiger 

conservation with enabling provisions for constituting the National Tiger Conservation 

Authority, the core-buffer areas, preparation of reserve-specific Tiger Conservation Plan and 

corridors. The recent finding of the all-India tiger estimation, using the refined methodology, 

has identified the following six tiger occupied landscapes in India: 

 1. Shivaliks and the Gangetic Plain 

 2. Central Indian Landscape  

3. Eastern Ghats 

 4. Western Ghats  

5. North-East Hills and Brahamputra Plains and  

6. Sunderbans  

The status of tiger source populations, in the above landscapes, are viable and satisfactory, 

while requiring ongoing managerial inputs. However, the situation in the context of tiger is 

poor in other forest areas owing to loss of quality for sustaining a viable natural prey base for 

tigers. 
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1. INTRODUCTION 

Water pollution has now become a crisis internationally. According to the recent reports of 
NITI Aayog, most of the major Indian cities, including Delhi will completely run out of 
groundwater by 2025. The water crisis which is annually faced by the different sectors such as 
industry, agriculture causes a lot of problems. Pollution of the Ganges (or Ganga), the longest 
and the largest river in India, creates significant threats to human health, the environment, 
animals and even plants. The river provides water to about 40% of India's population across 
11 states, serving an estimated population of 500 million people, which is more than any other 
river in the world. However, the water is severely polluted with human wastes and industrial 
contaminants, which also causes many water-diseases.   

Today, the Ganges is considered to be the fifth-most polluted river in the world but the 
contamination of the very river is creating many problems. This project deals with reasons 
behind the pollution of the river Ganga and it examines the effective measures taken by the 
government. It also suggests changes to expedite the cleaning process of the river.  

 

Untreated water can cause water pollution (nrdc.org). 

 

2. CAUSES BEHIND THE POLLUTION IN IN GANGES 
 
The main causes of water pollution in the Ganga River are the disposal of 
human sewage and animal waste, increasing population density, and disposal 
of industrial waste into the river. 
 

 HUMAN WASTE 
 
The Ganga flows through almost 100 cities (such as Kolkata, Kanpur, and 
Allahabad). Out of the 100, 97 cities have a population between 50,000 and 
100,000. There are also 48 towns. Large amount of domestic sewage with higher 
organic load is released into the water without it being properly treated. The 
bacteria from the sewage hence keeps multiplying, giving rise to water-based 
diseases. 
 
 
. 
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 INDUSTRIAL WASTE 
 

 
 
Industrial wastes gets dumped into the Ganges in various cities(thequint.com). 
 
The establishment of a large number of industrial cities on the bank of the Ganga 
like Kanpur, Prayagraj, Varanasi and Patna, led to the creation of 
countless tanneries, chemical plants, textile mills etc. the hospitals also prosper 
and grow along this and contribute to the pollution of the Ganges by dumping 
untreated waste into it. One coal-based power plant on the banks of the Pandu 
River, a Ganges tributary near the city of Kanpur, burns 600,000 tons of coal 
each year and produces 210,000 tons of fly ash. The ash is dumped into ponds 
from which a slurry is filtered, mixed with domestic wastewater, and then 
released into the Pandu River. Fly ash contains toxic heavy metals such as lead 
and copper. The amount of parts per million of copper released in the Pandu 
before it even reaches the Ganga is a thousand times higher than in 
uncontaminated water. Industrial effluents are about 12% of the total volume of 
effluent reaching the Ganges. Although a relatively low proportion, they are a 
cause for major concern because they are often toxic and non-
biodegradable. Plastic and industrial waste, such as waste water from the 
Factories that sit on the banks of the Ganga, are another cause of pollution. The 
most worrying problem facing the river is its increasing lack of water. Water for 
irrigation is being removed faster than the rainy season can replenish it 
 
 

 RELIGIOUS TRADITION 
 
Almost 60 million people bathe in Ganga during the festival season as it is 
traditionally believed that it would cleanse them of past sins. Materials like 
food, waste or leaves are left in the Ganga which are also responsible for its 
pollution. Traditionally, it is believed that being cremated on its banks and 
floating down the Ganga will cleanse the sins of those who die and carry them 
directly to salvation. In Varanasi alone, an estimated forty thousand bodies are 
cremated every year and are deposited into the Ganges 
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Every year, lakhs of people perform religious festivals in the Ganges River. 
(medicalxpress.com) 
 

 
3. EFFECTS OF THE GANGES POLLUTION 

 
 MARINE LIFE 

The majority of the Ganga pollution is organic waste, sewage trash, food and 
human and animal remains. Over the past century, city populations along the 
Ganga have grown at a tremendous rate, however the waste control 
infrastructure has remained the same. Recent water samples collected in 
Varanasi reveals that faecal coli form counts of about 50,000 bacteria per 
100 millilitres of water,10,000% higher than the government standard for 
safe river. Bathing contamination of groundwater and fish-kill episodes are the 
major effects of toxic discharges from the industries. Farraka Barrage creation 
has led to the occupational displacement of people both upstream and 
downstream. For a long time the fisher people in Bihar have been protesting 
against the barrage as this has hindered the natural migration of the valuable 
fishes from the sea especially Hilsa, a delicacy. 

The results of mercury analysis in various specimens collected along the basin 
indicated that some fish muscles tended to accumulate high levels of mercury. 
Of it, approximately 50–84% was organic mercury. A strong positive 
correlation between mercury levels in muscle with food habit and fish length 
was found. 

The Ganges river dolphin is one of few species of fresh water dolphins in the 
world. Listed as an endangered species, their population is believed to be less 
than 2000. Hydroelectric and irrigation dams along the Ganges that prevents the 
dolphins from travelling up and down river is the main reason for their reducing 
population. The Ganges softshell turtle (Nilssonia gangetica) is found in the 
Ganges, Indus, and Mahanadi river systems of Pakistan, northern India, 
Bangladesh, and southern Nepal. This turtle inhabits deep rivers, streams, large 
canals, lakes and ponds, with a bed of mud or sand. According to the 
International Union for Conservation of Nature, freshwater turtle species are 
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vulnerable. Due to their long lifespan and high trophic level in the aquatic food 
web, turtles are vulnerable to heavy metals pollution, a major kind of pollution 
in the Ganges. 

 

Ganges River Dolphins (sci-news.com) 

 

 WILDLIFE 
 
The plastic pollution from discarded fishing gear in the Ganges river poses a 
threat to the wildlife such as the critically endangered three – striped roofed 
turtle and also the Ganges river dolphin, according to the international team 
from the wildlife institute of India. 
 
Some of the dams being constructed along the Ganges basin will submerge 
substantial areas of nearby forest. For example, the Kotli-Bhel dam at 
Devprayag will submerge 1200 hectares of forest, wiping out the forest area. 
 

 
 
The Kotli-Bhel Dam will submerge 1200 hectares of forest, wiping out the forest 
area. (timesofindia.indiatimes.com) 
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4. POLICIES BY GOVERNMENT: 

 
4.1 GANGA MAHASABHA 

Apprehensive of the possibility of the British completely damming the flow of Ganga at 
Bhimgauda in Haridwar, Pandit Madan Mohan Malviya sent up the Ganga Mahasabha 
in 1905.After a long struggle, British India agreed on 5 November 1914 that the 
uninterrupted flow of the Ganges is the rudimentary right of Hindu believers. The day is 
known as a 'Aviral Ganga Samjhauta Divas' (Uninterrupted Ganga flow agreement day) in 
the history of India and the agreement came into existence on 19 December 1916 which is 
known as Agreement of 1916. The sanctity of the agreement is not preserved by the state and 
central governments of India after independence though it is legally valid. More and more 
river water is diverted for irrigation use converting the river into a polluted sewer. 

4.2 GANGES ACTION PLAN 

The Ganges Action Plan (GAP) was launched by Rajiv Gandhi, the then Prime Minister of 

India, on June 1986 with covering 25 Class I towns (6 in Uttar Pradesh, 4 in Bihar and 15 in 

West Bengal) Rs 862.59 crore were spent. Its main objective was to improve the water quality 

by the interception, diversion, and treatment of domestic sewage and to prevent toxic and 

industrial chemical wastes from identified polluting units from entering the river. The other 

objectives of the GAP are as follows: 

 Control of non-point from human defecation, cattle wallowing, and the disposal of human 

remains in the river. 

 Research and development to conserve the biotic diversity of the river to augment its 

productivity. 

 Rehabilitation of soft-shelled turtles for pollution abatement. 

 

The Ganga Action Plan focuses on rehabilitation of soft-shelled turtle(wii.gov.in) 
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 Resource recovery options such as methane production for energy generation and use of 

aquaculture for revenue generation. 

 The ultimate objective of the GAP is to have an approach of integrated river basin 

management considering the various dynamic interactions between abiotic and biotic eco-

system. 

Notwithstanding some delay in the completion of the first phase of the GAP, it has generated 

considerable interest and set the scene for evolving a national approach towards replicating this 

program for the other polluted rivers of the country. The Government of India proposed to 

extend this model with suitable modifications to the national level through a National River 

Action Plan (NRAP). The NRAP mainly draws upon the lessons learned and the experience 

gained from the GAP besides seeking the views of the State Governments and the other 

concerned Departments/Agencies. Under the NRCP scheme, the CPCB had conducted river 

basin studies and had identified 19 gross polluted stretches and 14 less polluted stretches along 

19 rivers, which include 11 stretches situated along 7 rivers of M.P. It was much more effective 

as compared to the previously launched programs. 

Phase II covered 59 towns in five states; Rs 505.31 Cr were spent. Rivers such as Yamuna, 

Gomti, Damodar, and Mahananda had separate action plans. 

 

4.3 NATIONAL GANGA RIVER BASIN AUTHORITY(NGRBA) 

NGRBA was established by the Central Government of India, on 20 February 2009 under 

Section 3 of the Environment Protection Act, 1986. It declared the Ganges as the "National 

River" of India. The chair includes the Prime Minister of India and chief ministers of states 

through which the Ganges flows. In 2011, the World Bank approved $1 billion in funding for 

the National Ganges River Basin Authority. 

 

The NGRBA DECLARED THE Ganges as the “National River” of India (servicemanager.in)  
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4.4 NAMAMI GANGE PROGRAMME 

In the budget tabled in Parliament on 10 July 2014, the then Union Finance Minister Arun 

Jaitley announced an integrated Ganges development project titled 'Namami Gange' (meaning 

'Obeisance to the Ganges river') and allocated ₹2,037 crore for this purpose. The objectives 

were effective abatement of pollution, conservation, and rejuvenation of the Ganges. Under the 

project, 8 states are covered. Ministry of Drinking Water Supply and Sanitation proposes to 

make 1,674 gram panchayats by the Ganges open defecation-free by 2022, at a cost of Rs 1,700 

Cr (central share). An estimated Rs 2,958 Crores (US$460 million) have been spent till July 

2016 in various efforts in cleaning up of the river. 

As a part of the program, government of India ordered the shutdown of 48 industrial units 

around the Ganges. 

The program has a budget outlay of Rs. 20,000 crore for the next five years. This is a significant 

five-fold increase over the expenditure in the past 30 years (Government of India incurred an 

overall expenditure of approximately Rs. 4000 crore on this task since 1985). The centre will 

now take over 100% funding of various activities/ projects under this program. Taking a leaf 

from the unsatisfactory results of the earlier Ganges Action Plans, the centre now plans to 

provide for operation and maintenance of the assets for a minimum 10-year period, and adopt 

a PPP/SPV approach for pollution hotspots. 

'Namami Gange' will focus on pollution abatement interventions namely interception, 

diversion and treatment of waste water flowing through the open drains through bio-

remediation / appropriate in-situ treatment / use of innovative technologies / sewage treatment 

plants (STPs) / effluent treatment plant (ETPs); rehabilitation and augmentation of existing 

STPs and immediate short term measures for arresting pollution at exit points on river front to 

prevent inflow of sewage etc. 

 

The Namami Gange Plan (Slideshare.net) 
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Significantly the approach is underpinned by socio-economic benefits that the program is 

expected to deliver in terms of job creation, improved livelihoods and health benefits to the 

vast population that is dependent on the river. 

The main pillars of Namami Gange Programme are: 

1. Sewerage Treatment Infrastructure 

2. River-Front Development 

3. River-Surface Cleaning 

4. Bio-Diversity 

5. Afforestation 

6. Public Awareness 

7. Industrial Effluent Monitoring 

8. Ganga Gram 

 

4.5 CLEAN GANGA FUND 

The Union Cabinet gave its approval for setting up of Clean Ganga Fund in September 2014 

with the aim of using the collection for various activities under the Namami Gange programme 

for cleaning the Ganges. 

Utilisation of funds: 

 Cleaning up of the Ganges 

 Setting up of waste treatment plants 

 Conservation of biotic diversity of the river 

 Development of public amenities 

 Activities such as Ghat Redevelopment and Research and Development and innovative 

projects.  

                       4.6 THE NATIONAL MISSION FOR CLEAN GANGA 

The National Mission for Clean Ganga (NMCG) is the implementation wing of National Ganga 

Council which was set up in October 2016 under the River Ganga (Rejuvenation, Protection 

and Management) Authorities order 2016. The order dissolved National Ganga River Basin 

Authority. The aim is to clean the Ganges and its tributaries in a comprehensive manner. Shri 

Rattan Lal Kataria is the present Union Cabinet Minister in Ministry of Jal Shakti.  
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The NMCG was set up in October 2016.(aninews.in) 

 

5. CONCLUSION  

Even though various policies have been implemented by both central government and 

local government alike, the Ganga is still far from being clean. The waste treatment 

facilities and water monitoring stations prove largely ineffective in improving the 

quality of water to a safe level for human use. Some of the treatment plants are 

completely inoperable due to clogged or disconnected pipes unable to be repaired 

because of the lack of funding and skilled workers. Hence government should give 

funding for the creation of new and effective water treatment plants. General 

awareness should also be spread among people by the government so that they don’t 

dump wastes into the rivers. Campaigns such as these where people work together 

towards a common goal can help improve the quality of water.  

 

The government should give funding for the creation of new and effective water 

treatment plants(Pepper+Fuchs.com) 

 

 

 

. 
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Introduction

The Ganga is a trans-boundary river of Asia which flows through India and
Bangladesh. The 2,525 km river rises in the western Himalayas in the Indian
state of Uttarakhand and flows south and east through the Gangetic Plain of
North Indiainto Bangladesh, where it empties into the Bay of Bengal. It is the
third largest river on Earth by discharge.

The Ganges suffers from extreme pollution levels, caused by the 400 million
people who live close to the river. Sewage from many cities along the river's
course, industrial waste and religious offerings wrapped in non-degradable
plastics add large amounts of pollutants to the river as it flows through
densely populated areas. The problem is exacerbated by the fact that many
poorer people rely on the river on a daily basis for bathing, washing, and
cooking. The World Bank estimates that the health costs of water pollution in
India equal three percent of India's GDP. It has also been suggested that eighty
percent of all illnesses in India and one-third of deaths can be attributed to
water-borne diseases.

Ganga’s Route



Causes of Polluted Ganga

● Sewage is the major pollutant. Being a river that is worshipped by people
belonging to a larger religious group, every year, countless people dispose
of the ashes of their dead ones into the river.

● Large numbers of textile industries, slaughterhouses, hospitals, distilleries,
and chemical plants dispose of their untreated waste into the river.

● Cutting off the natural flow of the river, dams are responsible for the
pollution of Ganga as well.

● The tremendous amount of fertilisers that are used continuously gets flown
into the Ganga along with the rainwater causing hazards to the aquatic
organisms.

● Death bodies have been discarded in the recent covid-19 pandemic
situation as another reason for Ganges pollution.

The Government of India set up a group known as the Inter-Ministerial Group in
order to investigate the root of pollution in River Ganga. The report stated that all
the resources have indeed been used to set up infrastructure, but the awareness
that lies in using this infrastructure remains nil. The report also stated that many
cities in India are still lacking the proper infrastructure that can help in building
proper sewage systems in the country as well as treat and dispose of the
polluted water. This shows that sewage and the water that is being disposed of
in the river untreated is the major cause of pollution of River Ganga. More than
half of the sewage that is there in the stretch of the river is disposed of in Ganga
without being treated first. There is a lack of interconnectedness within the
sewage plants as a result of which the treatment of wastewater has remained
ineffective ever since.



Effect of Polluted Ganga

● Marine life

The results of mercury analysis in various specimens collected along the
basin indicated that some fish muscles tended to accumulate high levels
of mercury, approximately 50–84% was organic mercury. A strong positive
correlation between mercury levels in muscle with food habit and fish
length was found.

The Ganga River dolphin is one of few species of freshwater dolphins in
the world. Listed as an endangered species, their population is believed to
be less than 2000. Hydroelectric and irrigation dams along the Ganges
that prevents the dolphins from travelling up and down river is the main
reason for their reducing population.[31] The Ganges softshell turtle
(Nilssonia gangetica), this turtle inhabits deep rivers, streams, large
canals, lakes and ponds, with a bed of mud or sand. According to the
International Union for Conservation of Nature, freshwater turtle species
are vulnerable. Due to their long lifespan and high trophic level in the
aquatic food web, turtles are vulnerable to heavy metals pollution, a major
kind of pollution in the Ganges.

● Wildlife

Some of the dams being constructed along the Ganges basin will
submerge substantial areas of nearby forest. For example, the Kotli-Bhel
dam at Devprayag will submerge 1200 hectares of forest, wiping out the
forest area.

● Human beings
An analysis of the Ganges water in 2006 and 2007 showed significant
associations between water-borne/enteric disease and the use of the river
for bathing, laundry, washing, eating, cleaning utensils, and brushing teeth.
Water in the Ganges has been correlated to contracting dysentery, cholera,
hepatitis, as well as severe diarrhoea which continues to be one of the
leading causes of death of children in India.

https://en.wikipedia.org/wiki/Pollution_of_the_Ganges#cite_note-31


Steps To Clean Ganga River

● Promote only decentralised sewage treatment plants at the colony level.
Reuse treated wastewater for irrigation and empty into natural drains.

● Develop and restore local storages (ponds, lakes, wetlands) as permanent
solutions to both floods and droughts. Only 10 percent of water received
during monsoon rainfall is harvested. Restoration of ponds, lakes and
wetlands should be an integral part of river restoration and conservation
strategy.

● Bring back glory to all natural drains that empty into rivers, and transform
and rejuvenate them into healthy water bodies that have been converted
to sewage carrying drains by our municipalities and planning bodies.

● Start restoring lower order streams and smaller tributaries in the Ganga
Basin. Every river is important. The tributaries that feed the river were
overlooked. The Ganga has eight major tributaries (Yamuna, Son,
Ramganga, Gomti, Ghagra, Gandak, Kosi and Damodar). The majority of
the funds were spent on pollution-abatement measures on the main stem
of the Ganga and on the upper Yamuna basin, which constitute just 20
percent of the Ganga basin. Further, these eight major tributaries are
joined by smaller rivers, whose restoration is equally important.

● Identify, define and protect ‘river-corridors’ as areas for no
cement-concrete structures knowing that rivers have been formed after
thousands of years of nature’s work. Infrastructure development and
destruction of the river ecosystem through populist measures such as
riverfront developments in the name of area and township development
projects or urban / smart city development must be stopped to protect
and conserve surface water sources.

● Map the entire looped length of each and every tributary of the Ganga and
correct the land records. Many of the rivers have been underestimated
which causes encroachment and jurisdiction conflicts. The existing
methodology to measure river length is flawed and complete mapping of
looped lengths is required for proper assessment of water resources and
correct revenue maps. This will ensure that active flood plains and
river-corridors are free from encroachments.

● The Restored base flows through groundwater recharge. Groundwater
contributes significantly to river-flows through base flows (average base
flow in the order of 40- 55 per cent) especially during lean seasons in the
entire Ganga Basin. The idea of Ganga rejuvenation is also linked to



groundwater rejuvenation. There is a need to have robust planning and
regulation of withdrawal and recharge of groundwater across all orders of
the river streams to make rivers perennial.

● Evolve new and innovative ways to generate sufficient revenues for
operation and maintenance of water and wastewater infrastructure
through pricing and valuing water.

Clean up efforts by Government

1. The Ganga Action Plan was set in motion by Rajiv Gandhi, the then Prime
Minister Of India in 1986. The purpose of the Ganga Action Plan was to
improve the quality of the water of River Ganga so that it achieves
acceptable standards.

The objectives of the GAP are as follows:

● Control of nonpoint from human defecation, cattle wallowing, and
the disposal of human remains in the river.

● Research and development to conserve the biotic diversity of the
river to augment its productivity.

● Development of sewage treatment technology such as Up-flow
Anaerobic Sludge Blanket (UASB) and sewage treatment through
afforestation.

● Rehabilitation of soft-shelled turtles for pollution abatement.
● Resource recovery options such as methane production for energy

generation and use of aquaculture for revenue generation.
● To act as a trendsetter for taking up similar action plans in other

grossly polluted stretches in other rivers.
● The ultimate objective of the GAP is to have an approach of

integrated river basin management considering the various dynamic
interactions between abiotic and biotic ecosystems.

The Ganga Action Plan launched by the Government of India has not
achieved any success despite expenditure of approximately 2,000 crore
rupees. Even though the government claims that the schemes under the
Ganga Action Plan have been successful, ground realities tell a different
story.



2. The ‘Namami Gange’ programme launched by Prime Minister Narendra
Modi, is an Integrated Conservation Mission initiated as a flagship
programme by the Union Government with a budget outlay of Rs.20,000
crore in June 2014. The Namami Gange was launched to accomplish the
objectives of conservation, rejuvenation and effective reduction of
pollution of the National River.

The implementation of Namami Gange is divided into:

● Entry-level activities for immediate impact,
● Medium-term activities that are to be implemented within five

years, and
● Long-term activities to be implemented within ten years.

The area of activities undertaken under this programme is based on the pillars of
the Namami Gange Programme. The main pillars of this programme are:

● Creating Sewage Treatment Capacity : Around 63 sewerage
management projects are established, and 12 new sewerage
management projects are under implementation in Uttar Pradesh,
Uttarakhand,  Jharkhand, Bihar and West Bengal.

● River Surface Cleaning : River Surface cleaning at 11 locations for the
collection and disposal of floating solid waste from the river’s
surface and Ghats are undertaken under this programme.

● Creating River-Front Development : There is an initiation of 33
entry-level projects and 28 river-front development projects for
modernisation, construction and renovation of 118 crematoria and
182 ghats.

● Afforestation : There is an initiation of the forestry interventions for
Ganga through Wildlife Institute of India, Central Inland Fisheries
Research Institute and Centre for Environment Education for five
years (2016-2021).

● Biodiversity Conservation : Many Biodiversity conservation projects
such as the Fish and Fishery Conservation in Ganga River,
Biodiversity Conservation and Ganga Rejuvenation, Ganges River
Dolphin Conservation Education Programme is initiated. There is an
establishment of 5 Biodiversity centres at Allahabad, Dehradun,



Varanasi, Narora and Barrackpore to restore identified priority
species.

● Industrial Effluent Monitoring : Under this programme, regulation
through inspections of the Grossly Polluting Industries (GPIs) is
carried out for compliance verification against specified
environmental norms. They are also inspected annually for
compliance verification of the process modification and pollution
norms through third party technical institutes. Action has been taken,
and closure directions are issued against 110 non-complying GPIs
under the Environment (Protection) Act.

● Public Awareness : For community participation and public outreach,
numerous activities such as workshops, events, conferences and
seminars were organised. Many awareness activities through
campaigns, rallies, exhibitions, cleanliness drives, plantation drives,
competitions were organised. For broad publicity, the mass medium
such as Radio, TV and print media published advertisements,
advertorials, and featured articles.

● Ganga Gram : The Ministry of Drinking Water and Sanitation
identified 1,674 Gram Panchayats situated on the banks of the River
Ganga in 5 States to construct toilets. A consortium of 7 IITs is
engaged to prepare the Ganga River basin Plan, and 13 IITs adopted
65 villages for developing them as model villages.

Conclusion

A study conducted by seven IITs of the country has served as a basis for an
ideology that continues to linger in the minds of people from all over the country.
This ideology states that the river Ganga is perhaps a holy river and hence cannot
be affected with or suffer any kind of pollution. We need to find the very
important difference between the words ‘dirty’ and ‘polluted’ which stems from
their very intense as well as extreme cultural beliefs. Because of this particular
ideology which most people seem to carry in the country, these same people also
tend to believe that the River Ganga possesses self-cleaning properties.
Ideologies such as these which are found in the people belonging to a larger
religious community have perpetuated the lack of knowledge about how polluted
the river has become. When the Government of India tries to carry out any action
with regards to the reduction of pollution in the river, the people turn
inconsiderate about it. We have to go hand in  hand with the government in order



to clean Ganga. Time to time the Government should also need to check that the
programmes and schemes are working well. We can make it clean again by our
efforts.
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Introduction
Some 80 percent of the world’s wastewater is

dumped—largely untreated—back into the
environment, polluting rivers, lakes, and oceans.
This widespread problem of water pollution is

jeopardizing our health. Unsafe water kills more
people each year than war and all other forms of

violence combined. Meanwhile, our drinkable water
sources are finite: Less than 1 percent of the earth’s

freshwater is actually accessible to us. Without
action, the challenges will only increase by 2050,

when global demand for freshwater is expected to be
one-third greater than it is now..

What Is Water Pollution?
Water pollution occurs when harmful

substances—often chemicals or
microorganisms—contaminate a stream, river, lake,

ocean, aquifer, or other body of water, degrading
water quality and rendering it toxic to humans or the

environment.
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What Are the Causes of Water
Pollution?
Water is uniquely vulnerable to pollution. Known as
a “universal solvent,” water is able to dissolve more

substances than any other liquid on earth. It’s the
reason we have Kool-Aid and brilliant blue

waterfalls. It’s also why water is so easily polluted.
Toxic substances from farms, towns, and factories
readily dissolve into and mix with it, causing water

pollution.
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Categories of Water Pollution
1.Groundwater

Groundwater gets polluted when
contaminants—from pesticides and fertilizers to

waste leached from landfills and septic
systems—make their way into an aquifer, rendering
it unsafe for human use.Once polluted, an aquifer

may be unusable for decades, or even thousands of
years. Groundwater can also spread contamination

far from the original polluting source as it seeps into
streams, lakes, and oceans.

2.Surface Water:
More than one-third of our lakes are polluted and

unfit for swimming, fishing, and drinking. Nutrient
pollution, which includes nitrates and phosphates, is
the leading type of contamination in these freshwater

sources. While plants and animals need these
nutrients to grow, they have become a major

pollutant due to farm waste and fertilizer runoff.

3.Point Source and Non point source
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When contamination originates from a single source,
it’s called point source pollution. Examples include
wastewater (also called effluent) discharged legally

or illegally by a manufacturer, oil refinery, or
wastewater treatment facility, as well as

contamination from leaking septic systems, chemical
and oil spills, and illegal dumping.

Nonpoint source pollution is contamination derived
from diffuse sources. These may include agricultural
or stormwater runoff or debris blown into waterways

from land.

4.Transboundary
Transboundary pollution is the result of contaminated

water from one country spilling into the waters of
another. Contamination can result from a

disaster—like an oil spill—or the slow, downriver
creep of industrial, agricultural, or municipal

discharge.

The Most Common Types of Water
Contamination
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Agricultural
Not only is the agricultural sector the biggest
consumer of global freshwater resources, with

farming and livestock production using about 70
percent of the earth’s surface water supplies, but it’s

also a serious water polluter. Around the world,
agriculture is the leading cause of water degradation.
Every time it rains, fertilizers, pesticides, and animal

waste from farms and livestock operations wash
nutrients and pathogens—such bacteria and

viruses—into our waterways. Nutrient pollution,
caused by excess nitrogen and phosphorus in water
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or air, is the number-one threat to water quality

worldwide and can cause algal blooms, a toxic soup
of blue-green algae that can be harmful to people and

wildlife.

Sewage and wastewater

Used water is wastewater. It comes from our sinks,
showers, and toilets (think sewage) and from

commercial, industrial, and agricultural activities
(think metals, solvents, and toxic sludge). The term
also includes stormwater runoff, which occurs when
rainfall carries road salts, oil, grease, chemicals, and

debris from impermeable surfaces into our
waterways.

More than 80 percent of the world’s wastewater
flows back into the environment without being

treated or reused, according to the United Nations; in
some least-developed countries, the figure tops 95

percent.

Oil pollution



10
Big spills may dominate headlines, but consumers
account for the vast majority of oil pollution in our

seas, including oil and gasoline that drips from
millions of cars and trucks every day.

At sea, tanker spills account for about 10 percent of
the oil in waters around the world, while regular

operations of the shipping industry—through both
legal and illegal discharges—contribute about

one-third. Oil is also naturally released from under
the ocean floor through fractures known as seeps.

Radioactive substances
Radioactive waste is any pollution that emits
radiation beyond what is naturally released by

the environment. It’s generated by uranium
mining, nuclear power plants, and the production

and testing of military weapons, as well as by
universities and hospitals that use radioactive

materials for research and medicine. Radioactive
waste can persist in the environment for

thousands of years, making disposal a major
challenge.
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Accidentally released or improperly disposed of

contaminants threaten groundwater, surface
water, and marine resources..

What Are the Effects of Water Pollution?

On Human health
Contaminated water can also make you ill. Every
year, unsafe water sickens about 1 billion people.

And low-income communities are
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disproportionately at risk because their homes

are often closest to the most polluting industries.
Waterborne pathogens, in the form of

disease-causing bacteria and viruses from human
and animal waste, are a major cause of illness
from contaminated drinking water. Diseases

spread by unsafe water include cholera, giardia,
and typhoid. Even in wealthy nations, accidental

or illegal releases from sewage treatment
facilities, as well as runoff from farms and urban

areas, contribute harmful pathogens to
waterways.

On the environment
Chemicals and heavy metals from industrial and municipal

wastewater contaminate waterways as well. These
contaminants are toxic to aquatic life—most often

reducing an organism’s life span and ability to
reproduce—and make their way up the food chain as
predator eats prey. That’s how tuna and other big fish
accumulate high quantities of toxins, such as mercury.
Marine ecosystems are also threatened by marine
debris, which can strangle, suffocate, and starve

animals. Much of this solid debris, such as plastic
bags and soda cans, gets swept into sewers and storm
drains and eventually out to sea, turning our oceans
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into trash soup and sometimes consolidating to form
floating garbage patches. Discarded fishing gear and

other types of debris are responsible for harming
more than 200 different species of marine life.

What Can Prevent Water Pollution?
•Reducing plastic consumption and reusing or

recycling plastic.
•Properly dispose of chemical cleaners, oils, and

non-biodegradable items to keep them from ending
up down the drain.

•Maintaining car so it doesn’t leak oil, antifreeze, or
coolant.
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•considering landscaping that reduces runoff and

avoid applying pesticides and herbicides.

Conclusion
Earth comprises about 70% of water, where

humans and animals consume only 1% of fresh
and healthy water for drinking. Humans

consume freshwater for daily activities, so we
should be serious about protecting it from

pollution. Water pollution is a serious
environmental problem prevailing in our society.
Human-made activities like intensive agriculture,
urbanization, deforestation, and industrialization

have escalated water bodies’ pollution.The
disposal of industrial wastes should be meted

through the dumping of biologically
decomposable wastes and recycling of

non-decomposable waste at an industrial and
household level.Restrictions on activities such as

dumping of feces, washing dirty clothes, and
bathing domestic animals is an important step

towards water protection. Eutrophication is not a
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big issue but cannot be left unattended.

Government officials should take appropriate
steps and check-ups to prevent and protect water

bodies from pollution.
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Air Pollution 

Introduction: undesirable solid or gaseous particles in the air bring about air pollution 

which is harmful to human health and the environment. The air may become polluted by 
natural causes such as volcanoes which release ash, dust, sulphur and other gases or by 
forest fires. Occasionally forest fires are caused by lightning. Most forest fires in India occur 
either due to human carelessness or are created purposely to elicit a fresh flush of grass 
growth for grazing livestock. However, unlike pollutants created by human activity, naturally 
occurring pollutants tend to remain in the atmosphere for a short time and do not lead to 
permanent atmospheric changes.  

 

History of Air Pollution: The origin of air pollution on earth can be traced back to the 

time when humans started using firewood for cooking and heating. Hippocrates 
mentioned air pollution in 400 BC. With the discovery and increased use of coal, air 
pollution became more pronounced, especially in urban areas. It was recognised as a 
problem 700 years age in London in the form of smoke pollution, which promoted 

King Edward I to make the first anti-pollution law to restrict people from using coal 
for domestic heating in the year 1273. In the year 1300, another Act banning the use 
of coal was passed in England. Defying the law led to imposition of capital 
punishment. In spite of this, air pollution became a serious problem in London during 
the Industrial Revolution due to the widespread use of coal in industries. The earliest 
recorded major disaster was the ‘London smog’ that occurred in 1952, which 
resulted in more than 4000 deaths due to the accumulation of air pollutants over the 
city for five days. Air pollution began to increase in the beginning of the 20th   
century with the development of transportation systems and the large-scale use of 
petrol and diesel. Pollution due to auto exhaust remains a serious environmental 
issue in many developed and developing countries, including India.  

 

Types of Air Pollution 

 Outdoor pollution- Pollutants that are emitted directly from identifiable sources are 

produced both by natural events and by human activities. These are called primary 
pollutants. There are five primary pollutants (carbon oxides, nitrogen oxides, sulphur 
oxides, volatile organic compound and suspended particulate matter) that together 
contributes to about 90% of the global air pollution. Lead is a major air pollutant that 
remains largely unmonitored and is emitted by vehicles. High lead levels have been 
reported in the ambient air in metropolitan cities. Leaded petrol is the primary 
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source of air borne lead emissions in India cities. Unleaded petrol is now used for 
reducing this pollutant.  

 

Breathing toxic pollutants inside the human body and inhaling pollution as a nose smelling 
industrial toxins with 3d illustrations elements. 

 

Indoor pollution- pollutants are also found indoors from the infiltration of polluted air 

from outside and from various chemicals used or produced inside buildings. Both indoor and 
outdoor air pollution are equally harmful. In India, many homes still use wood or coal for 
cooking and heating which causes severe respiratory conditions especially in woman and 
children who spend a lot of time indoors.  

 

Different types of air pollutants 
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Causes of Air pollution: Air pollution is caused by several human activities. This 

includes outdoor and indoor pollution. Traffic produces exhausted emissions. All coal 
and oil fried units lead to air pollution. Industry is a major polluter. Thermal power 
stations based on coal causes serious levels of air pollution.  

 

Effects of Air Pollution  

Effects of Air Pollution on Topography: Normally, as the earth’s surface 

becomes warmed by the sun, the layer of air in contact with ground also gets heated 
by convection. This warmer air is less dense than the cold air above it, so it rises. 
Thus, the pollutants produced in the lower layer of air are effectively dispersed. The 
fog cannot move out of the area due to the surrounding hills. The topographic 
features resemble a closed chemical reactor in which the pollutants are trapped This 
condition often continues through the cool night. When the morning sun warms the 
ground, the air near the ground also gets warm and rises within an hour or two. This 
may be broken up by strong winds. Such a situation is known as smog (smoke +fog).  

 

The air pollution that causes city smog  
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Effects of Meteorological Conditions on Air Pollution: Acid deposition has 

many harmful effects, especially when the pH falls below 5.1 for terrestrial system 
and below 5.5 for aquatic systems. It causes respiratory diseases such as bronchitis 
and asthma which may lead to premature death. It also damages statues, buildings, 
metals and the finish of cars. Acid deposition can damage tree foliage directly, but 
the most serious effect is the weakening of trees so they become more susceptible 
to other types of damage. The nitric acid and nitrate salts in acid deposition can lead 
to excessive soil nitrogen levels. This can oven-stimulate the growth of some plants 
and intensify the depletion of other important soil nutrients, such as calcium and 
magnesium, which in turn can reduce tree growth and vigour.  

 

Acid rain and pollution consequences  

Effects of Air pollution on Living Organisms: Our respiratory system has a 

number of mechanisms that help in protecting us from air pollution. The function of 
the air is so filter out large particles. The upper respiratory tract captures smaller 
particles. When the upper respiratory system is irritated by pollutants, sneezing and 
coughing expel the contaminated air and mucus. Prolonged smoking can break down 
this natural defences, causing or contributing to diseases such as lung cancer, 
asthma, chronic bronchitis and emphysema. Elderly people, infants, pregnant 
women and people with heart disease, asthma or other respiratory diseases are 
especially vulnerable to air pollution.  
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Cigarette smoking is responsible for greatest exposure to carbon monoxide. Smoking has 
been banned in public in India since 2008. Exposure to air containing even 0.001% of 
carbon monoxide for several hours can causes collapse, coma and reduces the 
oxygen carrying capacity of blood. This impairs perception and thinking, slows 
reflexes and causes headache, drowsiness and nausea. Carbon monoxide in heavy 
traffic causes headache, drowsiness and blurred vision which adds to the risk of road 
accidents. In large number of carbon monoxide can even cause death. 

 

Air pollution impact on human health 

 Sulphur dioxide, nitrogen dioxides particles in the air aggravate the respiratory tract, 
leading to bronchitis and asthma. Many volatile organic compounds and toxic can cause 
mutations in the foetus, reproductive problems or cancer. The repeated inhalation of ozone, 
a component of photochemical smog, causes coughing, chest pain, breathlessness and 
irritation of eyes, nose and throat.  

 

Effects of Air Pollution on Materials: Every year, air pollutants cause damage 

worth billions of rupees. Air pollutants break down the exterior paint on cars and houses. 
They cause discolouring of irreplaceable monuments, historic buildings, marble statues and 
other heritage sites and sites of natural beauty. 
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Effects of Air Pollution on the stratosphere: The upper stratosphere consists 

of considerable amounts of ozone, which works as an effective screen for UV light. This 
region, called the ozone layer. Changes in the ozone layer have serious implications for 
humans. 

 

Ozone hole created due to CFC 
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 Effects on human health- Sunburn, cataract, ageing of the skin and skin cancer are 
caused by increased UV radiations as the ozone filter is lost. It weakens the immune system 
by suppressing the body’s resistance to infections such as measles, chickenpox and other 
viral diseases that elicit rash as well as parasitic diseases introduced the skin 

  Food production- UV radiation affects the ability of plants to capture light energy 
during photosynthesis. This reduces the nutrient content and growth potential of plants. 
This is especially true in the case of legumes and cabbage.  

  Effect on climate- Atmospheric changes induced by pollution contribute to global 
warming, a phenomenon caused by the increase in concentration of certain gases such as 
carbon dioxide, nitrogen oxides, methane and chlorofluorocarbons (CFCs). Observations of 
the earth have shown beyond doubt that atmospheric constituents such as water vapour, 
carbon dioxide, methane, nitrogen oxides and CFCs trap heat in the form of infrared (IR) 
radiation near the earth’s surface. This is known as the greenhouse effect. The phenomenon 
is similar to what happens in a greenhouse. The glass in a greenhouse allows solar radiation 
to enter, which is absorbed by the objects inside. These objects radiate heat in the form of 
terrestrial radiation which is trapped in the greenhouse, increasing the temperature inside 
and ensuring the luxuriant growth of plants. There are several adverse effects of global 
warming. 

  With a warmer earth, the polar ice caps are melting, causing a rise in ocean levels and 
flooding of coastal areas.  

 In countries like Bangladesh and the Maldives, this would be catastrophic.  If the sea 
level rises by 3 m, the Maldives will disappear completely beneath the waves. 

 The rise in temperature will bring about a fall in agricultural produce.  

 Changes in the distribution of solar energy can bring about changes in habitat. A 
previously productive agriculture area will suffer severe droughts, while torrential rains will 
fall in locations that were once deserts. This could bring about changes in the species of wild 
plants, agricultural crops, insects, livestock and microorganisms.  

 In the polar regions, temperature rise caused by global warming has already shown 
disastrous effects. A vast quantity of methane is trapped beneath the frozen soil of Alaska. 
When the permafrost melts, methane is released and accelerates the process of global 
warming.  
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Control Measures for Air pollution: Air pollution can be controlled by two 

fundamental approaches- preventive techniques and effluent control. 

 One of the effective means of controlling air pollution from industries is to have proper 
equipment in place. This includes devices for removal of pollutants from the flue gases 
through scrubbers, closed-collection recovery systems (through which it is possible to 
collect the pollutants before escape), the use of dry and wet collectors, filters and 
electrostatic precipitators.  

Building higher smoke stacks (chimneys) facilitates the discharge of pollutants as far as away 
from the ground as possible. Industries should be carefully located in order to minimum the 
effects of pollution after considering the topography and wind directions. The substitution 
of raw materials that cause more pollution with those that cause less pollution reduces the 
level and minimises its effect on human and environmental health. 

 

Conclusion: The objective of SAFAR was to increase awareness among the general public 

related to the air quality in their city so that mitigation measure and action for improving 
the air quality and related health issues, could be initiated. The driving forces to realise this 
objective include educating the public, self-mitigation and development of strategies for 
public makers. It provides forecasts on the weather, emissions and UV radiation in the 
region.  
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INTRODUCTION 

As the human population is increasing rapidly, demand for 

food,water,electricity,home,automobile are also increasing 

creating a huge pressure on nature in turn creating imbalance 

causing pollution. Pollution is the introduction of contaminants 

into the natural environment that cause adverse change. In 

environment there are several types of pollution like air pollution, 

water pollution, noise pollution etc. 

When due to human activities or some natural processes the 

amount of solid wastes or concentration of gases other than 

oxygen, increases in the air more than normal percentage of 

different gases, the air is said to be polluted and this phenomenon 

is regarded as AIR POLLUTION.  
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AIR POLLUTION 

Air pollution means the presence in the atmosphere, or 

injection into it ,of substances that are not present 

naturally or, present naturally but are in much lesser 

concentration, and that may harm living organisms 

directly.(Allaby,1955) 

SOURCES OF AIR POLLUTION:  Various gaseous emission are 

responsible for air pollution which are injected into the 

atmosphere from different sources.  

1.Emissions from Industrial Chimney- There are many 

industries which act as the major sources of air pollution. Of those 

petroleum refinery, cement factory, stone crushers, food 

processing etc. emit gases through the chimney of the factories. 

Among those, petroleum refineries are the major sources of SO2 

and NO2. Similarly dust releases form cement factories cause 

health hazard. Smokes of fertilizer and food factories emit various 
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poisonous gases. Acid vapour is coming from the chemical 

factories.  

2.Thermal Power Station- Both normal and super thermal plants 

are present in our country and coals are used as fuels in these 

plants. The fly-ash and other gases and hydrocarbons are 

regularly released in the air and these make the air polluted and 

un healthy. 

3.Automobile Exhaust- Toxic exhaust of automobiles is a source 

of considerable air pollution (60%). It contains CO, SO2, NO2 

and other toxic substances. 

4.Agriculture Practice- Such types of air pollution are not in 

massive quantities but bear significance due to the harmful 

substances they release. This is agriculture, which is responsible 

for pollution through pesticides, insecticide, herbicides. 

5.Domestic Combustion- In rural area fire-woods and coals are 

used as fuels. Combustion of these fuels produces CO,CO2,SO2  

and all oxide from nitrogen which though in lesser amount, still 

pollute the air. 

6.Radioactive Elements- Radioactive elements like Uranium,  

Radium etc., are now being used in research and medical science. 

After their uses the residue are not always disposed off with care. 

All these radioactive elements pollute the environment. 

CLASSIFICATION OF AIR POLLUTANTS:  Air pollutant may be 

classified into two broad categories: 

(A) NATURAL CONTAMINANTS:  
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1.Plants- Decomposed plant bodies emit methane, 

hydrogen sulphide, carbon monoxide and other than 

that plant spores also create air pollution. 

2.Aerosol- Minute molecules of solid and liquid 

substances like dust, smoke, mist, fog and fuel. 

3.Soil- Dry soil dust with bacteria, virus, fungus. 

4.Volcanos- Sulphur compounds, fly-ash, SO2, SO3, 

fumes and other gaseous substances. 

5.Ocean- Different types of oceanic salts. 

6.Cosmic Substances- Cosmic rays, meteor, aerolith, 

comet dust etc. 

 

(B) MAN-MADE CONTAMINANTS: 

 

1. Gaseous Substances- Combustion products of coal, 

petroleum and fossil fuel, emissions from industries, 

automobile exhaust like CO, PAN, SO2 etc. 

2. Solid Waste- Minute dust, SPM from different 

factories, industries etc. 

3. Radioactive Substances- Atomic power station, 

radioactive fuel, atomic explosion, atomic war etc. 

 

TYPES OF AIR POLLUTANTS:  The air pollutants released from 

different sources may be – Primary and Secondary air pollutants. 
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(A) PRIMARY AIR POLLUTANTS AND THEIR 

EFFECTS: The main primary pollutants are-  

 

1.Suspended Particulate Matter(SPM)- Expect pure water 

any particle having the dimension ranging from 0.001 

micrometer to 100 micrometer are called as suspended 

particles. It may include dusts of various type, soot, flyash, 

smoke or even natural substances like fur, hair, spores etc. 

Smoke contains suspension of carbon and other particles 

given off due to burning of organic matter. Some of their 

effects are-  

The smoke and dust particles deposit on plants and clog 

stomach and also enter our respiratory tract and produce 

allergy and asthma.  

• Emission from Iron mill, flour mill, mines, cement 

causes emphysema, pheumoconiosis etc. 

• Sometimes pollen spores cause severe allergies in 

human. 

 

2. Carbon Monoxide(CO)- Incomplete combustion of 

organic matter and metallurgical activities are main 

producers of carbon monoxide. Automobiles releases CO at 

a high rate. In closed room or congested area, if coal or any 

fuel is burned, CO is produced which is extremely harmful 

as it may diffuse into blood and react with haemoglobin to 

form carboxy haemoglobin. 



 

 

8 

 

3. Carbon Dioxide- The major green house gas. Increasing 

concentration of CO2 is posing a great problem of global 

warming. 

4. Sulphur Oxide- The main form of oxide of Sulphur is 

SO2. It is produced during smelting of metallic ores and 

burning of fossil fuels. SO2 when present in excess amount 

in the air , combines with rain water and forms acids , 

causing acid rain. 

5. Nitrogen Oxides(N2O,NO,NO2,N2O4)- Several sources 

are there which emit nitrogen oxides. Electric stromes, high 

energy radiation, solar flames, combustion in industries and 

nitrogen fertilizer plants. 

6. Fluorides- Refineries are the main source of emission of 

fluoride. It can cause chlorosis . 

7. Volatile Organic Carbon( VOC)- These are produced 

naturally like marsh gas or by man made products like 

paints, emulsion etc. Chemically they contain polyneuclear 

aromatic hydrocarbon and formaldehyde. 

8. Chlorofluorocarbons- They are used as coolants in 

refrigerator, propellants, air conditioner etc. It is released by 

jet aeroplanes as aerosols while flying at great heights. It is 

the main cause of ozone depletion  

9. Other Pollutants- Mercury through burning of coal, 

phosgene through pesticide and dye manufacturing 

industries, methyl isocyanate from pesticide manufacturing 

plants and lead through burning of commercial petroleum 

are added to atmosphere hazards causing huge to the nature. 

10. Pollens And Microbes- These are natural attributes to 

the atmosphere. But excess amounts of these cause severe  
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disorder. Microbes can cause several diseases in both plants 

and animals.  

  

(B) SECONDARY POLLUTANTS AND THEIR 

EFFECTS: These are pollutants that are produced due to 

photochemical reactions between nitrogen oxides and 

unsaturated hydrocarbons. 
1. Ozone- It is an extremely strong oxidants and has the 

ability to destroy the chlorenchyma and produce 

necrosis in plants.  

 

 

 

 

2. Proxy Acyl Nitrate(PAN)- They are formed when 

hydrocarbons react with nitrogen oxides present in the 

atmosphere. It can cause silvering, bronzing etc.  

 

 

 

These Secondary pollutants aggregate and form an 

opaque dark fog condensed with water vapour, dust, 

smoke and gases called smog. Some famous smog 

occurred over world are Los Angeles smog(1946), 

London smog(1952), New York smog (1970). Main 

types of smog are-  

NO2 ------------- NO +      [O] 

(Nitrogen       (Nitrogen    (nascent 

Di oxide)          oxide)          oxygen ) 

O2     +       [O]    ------------  O3 

(Oxygen)    (nascent            (ozone) 

                       Oxygen) 

NO   +    HC    +     O2  ---------   NO2   +      PAN 
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• Classical Smog (London)- It contains gases like 

Sulphur Dioxide, hydrogen sulphide, smoke and dust 

particles. It is dark brown thus opaque and has 

reducing environment. Such fog is formed when 

water vapour condense along with these harmful 

gases. But Secondary pollutants are not present. It 

occurred in London in December 1952, where it 

affected 50% of population and killed 4000 people.  

• Photochemical Smog(Los Angeles)- It contains 

secondary pollutants or photochemical pollutants. It 

does not contain smoke. It is Grey or yellowish 

brown opaque smog having oxidising environment. 

It occurred in Los Angeles in 1940. Photochemical 

Smog is formed at high temperatures. In intense solar 

radiations photochemical smog forms brown air 

while in case of low radiations of sun, smog forms 

grey air.  

 

  

   The effects of air pollution on human health are described 

below:   

Air Pollutants  Their Effects 

1.Carbon monoxide 1. Reduces oxygen 

carrying capacity of 

haemoglobin 
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2.Sulphur dioxide  2. Irritation of eye, lung 

cancer 

3.Nitrogen dioxide  3. Bronchitis, pneumonia  

4.Hydrogen sulphide  4. Headache, 

nausea,diarrhea  

5.Hydrogen cyanide 5. Headache, reduced 

eyesight  

6.Ammonia gas 6. Irritation of eyes, 

inflammation  

7.Chlorine  7. Whole respiratory 

system affected 

8.Aldehyde 8. Inflammation of 

trachea  

9.Chloroflurocarbon(CFC) 9. It destroyes the ozone 

layer, thus living 

organisms exposed to UV 

rays resulting skin cancer  

10.Arsenic 10. Oxygen carrying 

capacity of blood 

decrease  

11.Hydrogen fluoride  11. Inflammation of 

various organs 
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Effects of air pollution on Human health 

Effects of air pollution on lung  (1. Normal lung, 2. I’ll lung) 

               Asthma 
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CONTROL OF AIR POLLUTION: Different kinds of air pollution 

can be controlled by modern technology. Emission from factories 

and power plants can be made free from gaseous pollutants by 

three methods-  

1.Absorption Technique- Here, scrubbers with packing 

materials are used to absorb gaseous pollutants. A fine spray 

of water is applied that dissolves NH3, SO2 etc. Sometimes 

a bed of lime is also employed to absorb SO2. 

2.Combustion Techniques- Only oxidisable pollutants can 

be removed by this method. Emission are burnt at very high 

temperatures. This process is applied in petrochemical and 

paint industries.  

3.Adsorption Techniques- Activated charcoal, a chief 

adsorption material, is employed in this technique. It can 

absorb toxic vapours, gases and other harmful matters. 

Following steps have to be taken to control pollution at source 

as well as after the release of pollutants in the atmosphere.  

1.Prevention and Control of Vehicular Pollution- For 

prevention and controlling air pollution created by vehicles, the 

following measures are to be adopted:  

• Curbing the pollutant emission from Vehicular exhaust 

by using various devices, such as positive crankcase,  

ventilation valve and catalytic converter. Catalytic 

converter consists of metals like palladium, platinum 

and rhodium as catalyst. The exhaust gases, when 

passed through unburnt hydrocarbons are oxidized to 
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produce CO2 and water , CO converted to CO2 and 

nitrogen oxides are converted to nitrogen gas. 

 

 

• Control of 

evaporation from fuel tank and carburettor by several 

mechanical and chemical processes. 

• Filters can be used to capture and recycle the 

hydrocarbons from the engine. 

• Periodic checking of vehicles for pollution control. 

• Increased use of CNG cam lower the amount of 

pollutants.  

2.Prevention and Control of Industrial pollution- It involves 

the use of the following equipments- 

• Cyclone Collector-  This used for centrifugation of 

waste gas containing particles. It can remove upto 70% 

of the particles.  

• Electrostatic Precipitators (ESP)-  To remove the 

suspended particles from gas stream, the electrical 

forces are applied within the chamber in the 

precipitator. ESPs can remove 99% of the Particulate 

pollutants from the chimney exhaust. 

• Wet System- These are used in washing towers in 

which alkali fluid circulates continuously. This liquid 

reacts with SO2 to produce a precipitate. 

2NOx---------- N2   +     2O2 XCO   +    Ox------- XCO2 

HC  +  Ox ---------  CO2   +   H2O 
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• Dry Systems- Here, the gas pollutants are allowed to 

react with an absorbent under a dry phase. Lime , 

limestone are placed in the way of the flowing gas.  
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CASE STUDY OF DELHI:  Delhi ranks highest in the number of 

vehicles in India. According to the record of 1990, the number of 

cars in Delhi were more than total of West Bengal and Gujrat. 

Due to this, Delhi ranked fourth in the 41 most polluted cities of 

the world. Residents of Delhi were mostly suffering from burning 

eyes and respiratory problems. A public interest litigation(PIL) 

was filed in the Supreme Court. Supreme Court ordered the 

Government to take measures against pollution by:  

• Using CNG in public transport instead of petrol. 

• Replacing old vehicles. 

• Using unleaded petrol and diesel with reduced Sulphur 

content.  

• Making emission check up compulsory for all vehicles. 

• Fitting of catalytic converters.  

Delhi first introduced usage of CNG for auto rickshaws by 2002. 

Its use are-  

• It is cheaper  

• Burns completely  

• Does not cause smoke 

• Can not be adultered like petrol diesel 
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CONCLUSION:  In our country government tries to control the 

level of air pollution by making several laws and taking various 

measures Both at State and Central Government like Bengal 

Smoke Nuisance Act (1905), The Air Prevention and Control of 

Pollution Act (1981),  Recently On 28 October the government 

of India enacted the Commission for Air Quality Management 

in National Capital Region and Adjoining Areas Ordinance, 

2020 to set up a panel to coordinate the air pollution response 

between state governments of Delhi, Haryana, Punjab, 

Rajasthan, and Uttar Pradesh. By taking this measures strictly by 

the Government the level of pollution caused by different 

pollutants decreased substantially. 
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INTRODUCTION

“though the organism may claim primary interest…we cannot separate them from their special 
environment with which they form on physical system”

Arthur Tansley (1871 – 1955)
Ecology is concerned with the study of interrelationships between organisms and their environments. 
Two distinct components of environment can be identified: Abiotic (nonliving or nonorganic, sometime
called the physical environment) and Biotic (living or organic). These two components, are, however, 
very much interdependent and sometime it becomes difficult to separate biotic components from the 
abiotic ones, especially when environment is looked at as a factor for determining man's biology and 
culture (Odum, and Barrett, 2005). Ecology is a purely scientific discipline which aims to understand 
the relationships between organisms and their wider environment. Like any science, the outcomes of 
ecological studies do not dictate ethical or political actions. It is important to make this distinction 
because the environmental movement has endowed the word 'ecology' with political connotations. It is 
right that ecology should inform politics, but as a student of ecology it is imperative to consider 
ecological research from a rigorous scientific viewpoint.

The term ‘ecosystem’ was proposed by a British ecologist A.G. Tansley in the year 1935. The 
ecosystem represents the basic functional unit of ecology which comprises of the biotic communities 
mutually related with their nonliving or abiotic environment. Thus a biotic community and its abiotic 
environment together represent an ecosystem. Ecosystem, therefore, includes both the living organisms
(biotic community) and the nonliving environment (abiotic environment) which are inseparably inter-
related and interact upon each other (Tansley, 1935.) 

Odum has defined the ecosystem as the basic fundamental unit of ecology which includes both the 
organisms and the nonliving environment, each influencing the properties of the other and each is 
necessary for the maintenance of life (Odum, 1971). 
Mathavan (1974) has given another definition of ecosystem according to which ecosystem is the sum 
total of living organisms, the environment and the processes of interaction between the various 
components of the system (Odum, and Barrett, 2005). 

The concept of ecosystem can be best illustrated by the fact that holozoic animals cannot synthesize 
their food and depend upon plants either directly or indirectly. Even plants which are capable of 
synthesizing their own food depend upon the abiotic environment from which they receive light, water, 
carbon dioxide and mineral salts, other inorganic and organic substances of absolute necessity for the 
synthesis of food. The organic substances and some of the inorganic compounds are accumulated in the
soil by the dead and the decaying organisms and the excreta of living individuals. 

1



ECOSYSTEM
Structure of an Ecosystem 

An ecosystem has two components the biotic components consisting of living things, and the abiotic 
portion, consisting of elements that are not alive. The non living constituents are said to include the 
following category, habitat, gases, solar radiation, temperature, moisture and inorganic and organic 
nutrients. The living organisms may be sub divided into producers, consumers and decomposers. 
Abiotic Components include basic inorganic and organic components of the environment or habitat of 
the organism. The inorganic components of an ecosystem are carbon dioxide, water nitrogen, calcium 
phosphate all of which are involved in matter cycle (biogeochemical cycles). The organic components 
of an ecosystem are proteins, carbohydrates, lipids and amino acids, all of which are synthesized by the
biota (flora and fauna) of an ecosystem and are reached to ecosystem as their wastes, dead remains etc. 
the climate 'microclimate' temperature, light soil etc. are abiotic components of the ecosystems.
 

Functions of an Ecosytem

Ecosystem function is the capacity of natural processes and components to provide goods and services 
that satisfy human needs, either directly or indirectly. Ecosystem functions are subset of ecological 
processes and ecosystem structures. Each function is the result of the natural processes of the total 
ecological sub-system of which it is a part. Natural processes, in turn, are the result of complex 
interactions between biotic (living organisms) and abiotic (chemical and physical) components of 
ecosystems through the universal driving forces of matter and energy. There are four primary groups of 
ecosystem functions (1) regulatory functions, (2) habitat functions, (3) production functions and (4) 
information functions. This grouping concerns all ecosystems, not only for forests.

Components of Ecosystem 

The components of the ecosystem can be categorised into abiotic or non-living and biotic or living 
components:

a) Energy : basically from the sun is essential for maintenance of life. In the case of plants, the sun 
directly supplies the necessaty energy. Since animals cannot use solar energy directly they obtain it 
indirectly by eating plants or animals or both. Energy determines the distribution-prganisms in the 
environment.
 
b) Materials: (a) organic compound\oteins, carbohydrates, lipids, humic substances which are formed 
from inorganic into them on decomposition. (b) inorganic carbon, carbon dioxide, water, sulphur, 
nitrates, phosphates, and ions of vari-tals are essential for organisms to survive. 

c) Climatic factors: light, heat, temperature, wind, humidity, rainfall, snowfall etc.

d) Edaphic factors (structure and composition of soil along with its physical and chemical 
characteristics) : also exert significant influence on the organisms.

Biotic components : Biotic components include living organisms comprising plants, animals and 
decomposers and are classified according to their functional attributes into producers and consumers. 

a) Producers - Autotrophs (self-nourishing) are green plants as they synthesise carbohydrates from 
simple inorganic raw materials like carbon dioxide and water in the presence of sunlight by the process 
of photosynthesis for themselves, and indirectly for other non-producers. 
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In terrestrial ecosystem, producers are basically herbaceous and woody plants while in marine and 
fresh water ecosystems producers are various species of microscopic algae. Chemosynthetic bacteria 
are also producers. 

However, unlike plants which constitute the major producers, these bacteria, which are found in deep 
ocean trenches where sun energy is absent, derive energy by the process of chemosynthesis from the 
hydrogen sulphide seeping through cracks in the sea floor. 

b) Consumers - Heterotrophs (other nourishing) are incapable of photosynthesis and depend on organic 
food derived from animals, plants or both. Consumers can be divided into two broad groups namely 
macro and micro consumers. (i) Macro consumers or phagotrophs feed on plants or animals or both and
are categorised on the basis of their food'sources. Herbivores are primary consumers which feed mainly
on plants e.g. cow, rabbit. Carnivores feed only on animals. Secondary consumers feed on primary 
consumers e.g. wolves. Carnivores which feed on secondary consumers are called tertiary consumers 
e.g. lions which can eat wolves. Organisms which consume both plants and animals are called 
omnivores e.g. men. (ii) Micro consumers - Saprotrophs (decomposers or osmotrophs) are chiefly 
bacteria and fungi which obtain energy and nutrients by decomposing dead organic substances 
(detritus) of plant and animal origin. Some of the products of decomposition such as inorganic nutrients
released in the ecosystem are reused by producers and thus recycled. t Earthworm and certain soil 
organisms such as nematodes, and arthropods are also detritus feeders and help in the decomposition of
organic matter. 

1st trophic level -- Primary producers ▪ photosynthetic autotrophs, some chemosynthetic autotrophs 
2nd tropic level -- Primary consumers ▪ heterotrophs consume primary producers (herbivores) 
3rd trophic level -- Secondary consumers ▪ heterotrophs consume primary consumers (carnivores) 
4th trophic level --Tertiary consumers ▪ heterotrophs consume secondary consumers (carnivores)  
Decomposers -- mostly bacteria & fungi ▪ heterotrophs that consume dead organisms (detritivores)
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Size of Ecosystem 

An ecosystem may be as small and as simple as a cow dung pad or as complex and large as an ocean or
the biosphere itself, comprising a wide variety of species. An interesting point to observe is that 
ecosystems occur within ecosystem. To take an example, cow dung ecosystem may be contained in a 
forest ecosystem which is contained in the biosphere. In some cases, like a pond ecosystem, the 
boundaries are well defined. In the case of forests, grasslands and deserts there are no sharp boundaries.
These ecosystems often are separated I , from adjacent ecosystems by a transition zone or a diffused 
boundary zone called ecotone. Organisms of adjacent ecosystems intermingle in the ecotone zone; 
consequently they may have greater diversity of species than the neighbouring ecosystems. 

Productivity in the Environment: 

The productivity of an ecosystem is the rate at which solar energy is fixed by the vegetation of the 
ecosystem; it is further classified into primary productivity, secondary productivity and net 
productivity. Primary productivity refers to the rate at which radiant energy is stored by photosynthetic 
and chemosynthetic activity of producers; it is further distinguished as gross primary productivity 
(GPP) and net primary productivity (NPP). It is expressed in terms of weight (g/m2 /yr) or energy 
(kcal/m2 ). Secondary productivity refers to the rates of energy storage at consumer levels. An 
understanding of ecology is essential in the management of modern industrialized societies in ways that
are compatible with environmental preservation and enhancement. The branch of ecology that deals 
with predicting the impacts of technology and development and making recommendations such that 
these activities will have minimum adverse impacts, or even positive impacts, on ecosystems may be 
termed as Applied Ecology. It is a multidisciplinary approach . 
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Interactions among living organisms are grouped into two major groups viz., 
• Positive interactions • Negative interactions

I. Positive interactions
Here the populations help one another, the interaction being either one way or reciprocal. These include
(i) Commensalism, (ii) Proto co-operation and (iii) mutualism.

1. Commensalism
In this one species derives the benefits while the other is unaffected.
Eg. (i) Cellulolytic fungi produce a number of organic acids from cellulose which serve as carbon 
sources for non-cellulolytic bacteria and fungi. 
(ii) Growth factors are synthesised by certain microorganisms and their excretion permits the 
proliferation of nutritionally complex soil inhabitants.
2. Proto-cooperation
It is also called as non-obligatory mutualism. It is an association of mutual benefit to the two species 
but without the co-operation being obligatory for their existence or for their performance of reactions. 
Eg. N2 can be fixed by Azotobacter with cellulose as energy source provided that a cellulose 
decomposer is present to convert the cellulose to simple sugars or organic acids. 

3. Mutualism Mutually beneficial interspecific interactions are more common among organisms. Here 
both the species derive benefit. In such association there occurs a close and often permanent and 
obligatory contact more or less essential for survival of each. Eg. (i) Pollination by animals. Bees, 
moths, butterflies etc. derive food from hectar, or other plant product and in turn bring about 
pollination. (ii) Symbiotic nitrogen fixation: Legume - Rhizobium symbiosis. Bacteria obtain food from
legume and in turn fix gaseous nitrogen, making it available to plant.

II. Negative interactions
Member of one population may eat members of the other population, compete for foods, excrete 
harmful wastes or otherwise interfere with the other population. It includes (i) Competition, (ii) 
Predation, (iii) Parasitism and (iv) antibiosis. 

(i) Competition
It is a condition in which there is a suppression of one organism as the two species struggle for limiting 
quantities of nutrients O2 space or other requirements. Eg. Competition between Fusarium oxysporum 
and Agrobacterium radiobacter. 

(ii) Predation
A predator is free living which catches and kills another species for food. Most of the predatory 
organisms are animals but there are some plants (carnivorous) also, especially fungi, which feed upon 
other animals. 
Eg. (i) Grazing and browsing by animals on plants. (ii) Carnivorous plants such as Nepenthes, 
Darligtoria, Drosera etc. consume insects and other small animals for food. (iii) Protozoans feeding on 
bacteria.

(iii.) Parasitism
A parasite is the organism living on or in the body of another organisms and deriving its food more or 
less permanently from its tissues. A typical parasite lives in its host without killing it, whereas the 
predator kills its upon which it feeds. Eg. Species of Cuscuta (total stem parasite) grow on other plants 
on which they depend for nourishment. Parasitism may occur even with in the species. Hyperparasites 
which are chiefly fungi growing parasitically on other parasites, (ie) Parasite on a parasite. Eg. 
Cicinnobolus cesatii is found as hyperparasite on a number of powdery mildew fungi.
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(iv) Antibiosis
The phenomenon of the production of antibiotic is called as antibiosis. Antibiotic is an organic 
substance produced by one organism which in low concentration inhibits the growth of other organism.
Eg. Streptomycin - S.griseus , Penicillin - P. notatum , Trichoderma harzianum inhibits the growth of 
Rhizoctonia sp.

Energy Flow in an Ecosystem 

The existence of living world depends upon the flow of energy and circulation of materials through the 
ecosystem. The energy is required for the performance of all the life activities. The source of this 
energy is sun. The solar energy enters the space in the form of light rays. Approximately 57 per-cent of 
solar energy is absorbed in the atmosphere and scattered in space. About 36 per-cents are expended in 
heating water and land and in evaporating water. Nearly 8 per cent of light energy strikes the plants, of 
which 80-85 per cent is absorbed, and only fifty per-cent of it is utilized in photosynthesis (Odum and 
Barrett, 2005).;Benson, 2000). 

This energy is captured by plants and is stored in the form of potential energy in foodstuffs. These are 
known as producers and represent first trophic level in the ecosystem. The energy stored by the plants 
is passed along through the community or ecosystem in a chain. A food chain consists of maximum 
four steps, the producers, primary consumers, secondary consumers and tertiary consumers. The energy
flows from the producers to consumers. At each transfer a large proportion (80 to 90 per-cent) of 
potential energy is dissipated as heat produced during the process of respiration and other ways (Miller,
et.al, 2003). The energy flow through an ecosystem can be represented diagrammatically in a simplified
manner. In the fig, the boxes represent the trophic levels and the pipes depict the energy flow in and out
at each level. 

Only about half the average light energy impinging upon the green plants is absorbed in the 
photosynthetic machinery, out of which 1 to 5 per cent is converted into food energy and the rest of it 
passes out as heat in the atmosphere. Energy accumulated by plants or the producers in an ecosystem is 
called primary production and is represented by PG or A and the energy left after respiration and stored 
as organic matter in the producers is the net primary production represented by Pn. Net primary 
production actually represents food potentially available to primary consumers, which feed upon 
plants(Miller, et.al, 2003).

 The primary consumers, therefore, take in chemical potential energy in the form of plant food. Most of
it dissipates in the form of heat (produced during respiration) and is lost out of the ecosystem. Only a 
small part of the energy is fixed in the form of chemical potential energy in the protoplasm. The same 
process is repeated at the secondary consumers (primary carnivorous) level and so on. Therefore, at 
each step in the transfer of energy from one trophic level to another a large amount of energy is 
degraded into heat and never returns back to the ecosystem(Miller, et.al, 2003). 
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The boxes represent biomass or population mass and the pipes show the path of flow of energy between living units. The 
relative size of blocks suggests the quantity of energy flowing through each pipe. I=Total energy input; LA=light absorbed 
by plants; PG= Primary gross production; A= Total assimilation; PN= Net primary production; P=Secondary production; 
NU=Energy not used; NA=Energy not assimilated by consumers; R=Respiration.

ECOLOGY
History of Ecology 

The roots of ecology lie in Natural History, which is as old as human civilisation itself. As a matter of 
fact man indulged in ecology in a practical sort of way, though unknowingly, since early history. In 
primitive societies every individual was required to have intimate knowledge of his environment for 
survival, i.e., of the forces of nature and of plants and animals around him. Primitive tribes, which were
dependent on hunting, fishing and food gathering needed detailed knowledge of their environment to 
obtain their sustenance. Later, the adoption of settled agricultural life further stressed the need to learn 
practical ecology for the successful domestication of plants and animals. 

Our ancient Indian texts are full of references to ecological principles. The classical texts of the Vedic 
period (1500 BC-600 BC) such as the Vedas, the Samhitas, the Brahmanas and the Aranyakas-
Upanishads contain many references to ecological concepts. 

The Indian treatise on medicine, the Caraka-Samhita (I st Century AD4th Cenklry AD) Charaka i.e. T5 
and and the surgical text Susruta-Samhita (1st Century AD-4th Century AD), show that people 'Susruta'
as Sushruta i.e. during this period had a good understanding of plant and animal ecology. These texts 
contain classification of animals on the basis of habit and habitat, land in terms of nature of soil, 
climate and vegetation; and description of plants typical to various localities. 

CarakaSamhita contains information that air, land, water and seasons were indispensable for life and 
that polluted air and water were injurious for health. Similar awareness of ecological issues was 
prevalent in Europe in the 4th Century BC. The early Greek philosophers were well aware of the 
importance of environmental studies. Hippocrates in his work 'On Airs, Waters and Places' stressed the 
need for ecological background for medicdl students, as he emphasised the effect of water, air and 
locality on health and diseases in man. 

Aristotle classified animals on the basis of habit and habitat. Theophrastus (370-250 BC) was the first 
person to introduce ecological approach long before the term ecology was coined. He studied plant 
types and forms in relation to altitude, moisture and light exposure. 

7



Subdivisions of Ecology 

Ecology was earlier divided into plant and animal ecology. However, modem ecology does not make 
any such distinction since plants and animals are intimately interconnected and interdependent amongst
themselves and on their environment. The three main subdivisions of ecology today are given below: i) 
Autecology, ii) Synecology, iii) Habitat ecology. 

i) Autecology:
It is the study of individual species or individuals in relation to the environment. There are two 
approaches to autecological studies (a) autecology of species where individual species are studied (b) 
population ecology where individuals of the same species are studied. 

ii) Synecology: It is the study of the community of living organisms as a unit. The difference between 
autecology and synecology could be explained by the following example. If a neem tree (or several 
peem trees) or a crow (or several crows) are studied in relation to the environment then this would be 
an autecological study. However, if the Ecok .nd Eeosynk study deals with a forest community as a 
whole in which many different buds, trees and animals share the same area, then it would be called a 
synecological approach.

Synecological studies can be of two types. a) community ecology is concerned with the study of biotic 
(living) community comprising of interdependent plants and animals in a particular area, b) ecosystem 
ecology which is a recent development in ecology. It deals with the community of living organisms and
their environment as an integrated unit of nature.

iii) Habitat ecology :
It is the study of the habitat or environment of organisms and its effect on the organisms. In this 
approach different types of habitats such as terrestrial, fresh water, marine, and estuarine are the focus 
of study. 
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Deep Ecology and cultivating Ecological Consciousness

In contrast to the preceding scenarios, deep ecology presents a powerful alternative. Deep ecology is 
emerging as a way of developing a new balance and harmony between individuals, communities and all
of Nature. It can potentially satisfy our deepest yearnings: faith and trust in our most basic intuitions; 
courage to take direct action; joyous confidence to dance with the sensuous harmonies discovered 
through spontaneous, playful intercourse with the rhythms of our bodies, the rhythms of flowing water, 
changes in the weather and seasons, and the overall processes of life on Earth. We invite you to explore
the vision that deep ecology offers. The deep ecology movement involves working on ourselves, what 
poet-philosopher Gary Snyder calls "the real work," the work of really looking at ourselves, of 
becoming more real. 

This is the work we call cultivating ecological consciousness. This process involves becoming more 
aware of the actuality of rocks, wolves, trees, and rivers - the cultivation of the insight that everything 
is connected. Cultivating ecological consciousness is a process of learning to appreciate silence and 
solitude and rediscovering how to listen. It is learning how to be more receptive, trusting, holistic in 
perception, and is grounded in a vision of nonexploitive science and technology. This process involves 
being honest with ourselves and seeking clarity in our intuitions, then acting from clear principles. It 
results in taking charge of our actions, taking responsibility, practicing selfdiscipline and working 
honestly within our community. It is simple but not easy work. Henry David Thoreau, nineteenth-
century naturalist and writer, admonishes us, "Let your life be a friction against the machine." 

\

We believe that humans have a vital need to cultivate ecological consciousness and that this need is 
related to the needs of the planet. At the same time, humans need direct contact with untrammeled 
wilderness, places undomesticated for narrow human purposes. Many people sense the needs of the 
planet and the need for wilderness preservation. But they often feel depressed or angry, impotent and 
under stress. They feel they must rely on "the other guy," the "experts." Even in the environmental 
movement, many people feel that only the professional staff of these organizations can make decisions 
because they are experts on some technical scientific matters or experts on the complex, convoluted 
political process. But we need not be technical experts in order to cultivate ecological consciousness. \
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Cultivating ecological consciousness, as Thoreau said, requires that "we front up to the facts and 
determine to live our lives deliberately, or not at all." We believe that people can clarify their own 
intuitions, and act from deep principles. Deep ecology is a process of ever-deeper questioning of 
ourselves, the assumptions of the dominant worldview in our culture, and the meaning and truth of our 
reality. We cannot change consciousness by only listening to others, we must involve ourselves. We 
must take direct action. 

"There is a basic intuition in deep ecology that we have no right to destroy other living beings 
without sufficient reason. Another norm is that, with maturity, human beings will experience joy 
when other life forms experience joy and sorrow when other life forms experience sorrow. Not 
only will we feel sad when our brother or a dog or a cat feels sad, but we will grieve when living 
beings, including landscapes, are destroyed. In our civilization, we have vast means of destruction
at our disposal but extremely little maturity in our feelings. Only a very narrow range of feelings 
have interested most human beings until now.”
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Conclusions
Unfortunately human activities have already depleted several ecosystems and drastically changed 
others. The planet "Earth" as we knew it fifty years ago no longer exists. We have changed the 
chemistry of the atmosphere irreversibly. We have made the oceans much more acidic. We have 
exterminated thousands of species and depleted fish stocks, brought several species of birds and 
animals to the verge of extinction and cut down more than half of the rain forests of the world. We have
accumulated enormous amounts of more or less toxic garbage, and added persistent, accumulating and 
very poisonous chemicals to all food-chains. We have already changed the climate, bringing more 
droughts, floods and violent storms than we have been used to. We have severely depleted vital 
freshwater resources by pumping up fossil water from deep underground acquifers. Many lakes and 
rivers are polluted and suffer from eutrophication. Huge areas of land suffer from soil depletion and 
have become deserts.

The human ecological footprint has increased drastically the last thirty years, and we keep building up 
an ecological debt that will be increasingly difficult to handle. Unless we manage to change our way of 
life in a more sustainable direction, this negative trend will accellerate.
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                   INTRODUCTION 

  

Over the centuries, the Earth has been subjected to innumerable changes. One which is so 

relevant to the existence and well being of all living beings and eco-systems is climate 

change. Many factors have contributed to the rising temperatures of the Earth over the 

centuries like intensified agriculture, deforestation, increased use of fossil fuels and many 

more. However, one of the most significant factors which has to a great extent been 

responsible for climate change and the rise in Earth’s temperature is the enhanced 

Greenhouse Effect. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



               THE GREENHOUSE EFFECT 

 

The Greenhouse Effect in its simplest form is a natural phenomenon that warms the Earth’s 

surface and the Troposphere. When the Sun’s energy reaches the Earth’s atmosphere, some 

of it is reflected back to space and the rest is absorbed and re-radiated by greenhouse gases. 

The greenhouse gases include water vapour, carbon dioxide, methane, nitrous oxide, ozone 

and some artificial chemicals such as chloroflurocarbons (CFCs ). The absorbed energy 

warms the atmosphere and the surface of the Earth. This process maintains the Earth’s 

temperature at around 33 degrees Celsius warmer than it would otherwise have been, 

allowing life on Earth to exist.  

So, it is clear that the Greenhouse Effect is completely natural and not to mention, an 

essential phenomenon in the context of survival of life on Earth. However, the problem is that 

due to human activities; particularly burning fossil fuels ( coal, oil and natural gas ), intensive 

agriculture, deforestation and land clearing, the concentration of greenhouse gases in the 

atmosphere is increasing at an alarming rate. Since greenhouse gases trap the solar radiation, 

the greater the concentration of greenhouse gases in the atmosphere, the more the amount of 

heat that will be trapped inside the Earth’s atmosphere.  This enhanced Greenhouse Effect is 

trapping extra heat and increasing the temperature of the Earth beyond what is considered as 

conducive to life on Earth. 



 

 

A diagram showing the Greenhouse Effect ( source- www.wikipedia.org ). 

 

CAUSES OF THE GREENHOUSE EFFECT 

 

BURNING FOSSIL FUELS – Burning fossil fuels produces huge quantities 

of carbon dioxide, which is a greenhouse gas. Fossil fuels like coal, oil and natural gas have 

become an integral part of our daily life. They are used on a large scale to produce electricity 

and for transportation of all kinds. When they are combusted, the carbon stored inside them is 

released ( carbon emissions from vehicle exhausts) which combines with atmospheric oxygen 

to create carbon dioxide. With the increase in population, the number of vehicles have also 

http://www.wikipedia.org/


increased and this has resulted in an increase in the concentration of carbon dioxide in the 

atmosphere. Apart from that, electricity-related emissions are high because we are heavily 

dependent on coal for the generation of electricity which releases large quantities of carbon 

dioxide into the atmosphere. Coal is still the primary source of fuel for generating electricity.  

Carbon dioxide, along with other greenhouse gases like methane, nitrous oxide and 

chloroflurocarbons are changing the composition of the atmosphere and are adding to the 

Greenhouse Effect. 

 

Large scale carbon emission from vehicle exhausts ( source- www.ipac-co2.com ). 

 

DEFORESTATION- Forests constitute a major green area on planet Earth. Plants 

and trees take in carbon dioxide and release oxygen into the atmosphere through the process 

of photosynthesis, which is perhaps the most crucial phenomenon of all because no living 

creature can survive without oxygen. Large scale development and urbanisaton has led 

humans to chop down trees and clear forests to avail space for the human population. It is 

obvious that trees play a very important role in maintain the balance between the level of 

oxygen and carbon dioxide in the atmosphere, by taking in carbon dioxide and releasing 

oxygen. It thus implies that trees help to keep in check the concentration of greenhouse gases 

http://www.ipac-co2.com/


in the atmosphere. So, when forests are being cleared and trees are chopped, the increase in 

the concentration of carbon dioxide in the atmosphere is inevitable, thus fueling the 

greenhouse Effect. Also, when the wood is burnt after cutting down trees, it releases carbon 

dioxide.  

 

A picture showing deforestation ( source- www.nationalgeographic.com ). 

 

INCREASE IN HUMAN POPULATION- Over the last few decades, 

there has been a population explosion. This has resulted in an increased demand for food, 

clothing, shelter and all other kinds of things that we humans need in our daily life. To cater 

to such humongous demands, hundreds of factories and manufacturing hubs have sprang up 

in the cities and urban areas. These factories and hubs release a variety of harmful gases into 

the atmosphere which increases the Greenhouse Effect. Also, more people means more usage 

of fossil fuels which in turn has aggravated the problem.  

http://www.nationalgeographic.com/


 

A picture showing large scale emission from factories ( source- www.theconversation.com ). 

  

INDUSTRIAL WASTE AND LANDFILLS- Industries which are 

involved in the production of cement, use of fertilsers on land, coal mining activities, 

extraction of oil- all produce harmful greenhouse gases. Also, landfills filled with garbage 

produce carbon dioxide and methane, contributing significantly to the Greenhouse Effect. 

 

FARMING- Nitrous oxide is a greenhouse gas which is used in fertilisers. Modern 

farming thrives in the use of a varied range of fertilisers, and this contributes to the 

Greenhouse Effect.   

 

 

 

 

 

 

http://www.theconversation.com/


WHAT EFFECTS DOES THE 

GREENHOUSE EFFECT HAVE? 

 

GLOBAL WARMING- Perhaps one the most consequential among the effects of 

the enhanced Greenhouse Effect is Global Warming. Global Warming is the long term 

heating of the Earth’s climate, caused due to human activities, primarily fossil fuel burning, 

which increases the heat-trapping greenhouse gas levels in the atmosphere. Because of this, 

the glaciers are melting and ice at Earth’s poles are also depleting. This has led to a global 

rise in sea level, which alarmingly puts islands and coastal cities in danger of being flooded. 

According to Intergovernmental Panel on Climate Change ( IPCC,2014 ), during the period 

between 1901 to 2010, the global average sea level rose 19 centimetres. It is estimated that by 

2100, the sea level will rise by between 15 to 90 centimetres, which will threaten 92 million 

people. Because of Global Warming, the ice-caps on mountains are also melting away, which 

can lead to increased risk of floods. 

 

Satellite observations of rise in sea level from 1993 to present ( source- www.wikipedia.org ). 

 

http://www.wikipedia.org/


HURRICANES WILL BE MORE FREQUENT AND 

DEVASTATING- The intensification of the Greenhouse Effect increases the 

temperature of Earth’s climate which in turn also heats up the seas and oceans. Hurricane 

formation are connected with sea temperature- they only form over waters that have a 

temperature of at least 26.51 degrees Celsius. So an increase in the temperature of the sea 

water will inevitably lead to more frequent and more intense hurricanes. 

 

MIGRATION OF SPECIES- Many animal species will be forced to migrate in 

order to survive the changes in the main climatic patterns altered by the progressive increase 

in temperatures. Human beings will also have to move. According to the World Bank, by 

2050, the number of people forced to flee their homes due to extreme drought or violent 

floods could reach 140 million. 

 

DESERTIFICATION OF FERTILE AREAS- The Greenhouse Effect 

causes Global Warming. This in turn is having a profound impact on the process of soil 

degradation and is contributing to the desertification of areas on the planet, a phenomenon 

that destroys all the biological potential of the affected regions, turning them into barren and 

unproductive land. As recognised by the United Nations on the occasion of the World Day to 

Combat Desertification in 2018, 30 % of land has been degraded and lost its real value.  

 

IMPACT ON AGRICULTURE AND LIVESTOCK- The increase 

in the climate temperature has already altered the length of growing season in large parts of 

the planet. Changes in temperatures and seasons are also influencing the proliferation of 

insects, invasive weeds and diseases that can affect crops. The same is happening with 

livestock. Climate changes are directly affecting important species in multiple ways- 

reproduction, metabolism, diseases, etc. 

The two effects mentioned above imply that indirectly, the intensified Greenhouse Effect 

may lead to serious food shortages. 



HOW CAN WE CHECK THE RISING 

LEVEL OF GREENHOUSE GASES IN THE 

ATMOSPHERE? 

Lastly, I would just like to mention a few points on how we can control the level of 

greenhouse gases in the atmosphere. 

1) – We must take steps to use less electricity, especially when it comes from burning coal or 

natural gas, because worldwide electricity use is responsible for a quarter of all emissions.  

2) – Generating electricity without emissions is also a great step. Renewable sources of 

energy like solar energy, geothermal energy, wind energy (using wind turbines), ocean wave 

and tidal energy, biomass energy and hydropower do not release greenhouse gases into the 

atmosphere while generating electricity.  

3) – Our heavy reliance on automobiles for transportation is a major contributing factor 

towards the Greenhouse Effect because all automobiles burn fossil fuels for transportation. If 

more and more people can switch to vehicles like bicycles, electric cars or even walking more 

often, it would greatly reduce emission of greenhouse gases. Using public transport more will 

also lead less emission of greenhouse gases. 

4) – Taking steps to take carbon dioxide out of the air will be a great step to reduce the level 

of greenhouse gases in the air. We can do this by planting more and more trees and 

preserving forests, because plants take in carbon dioxide and release oxygen during 

photosynthesis. 

5) – Carbon is also held in soil. So, farming methods such as planting cover crops and crop 

rotation keeps the soil healthy so that they are effective carbon sinks (Places where carbon 

dioxide is pulled out of the air.). 

6) – Promoting ecological awareness among citizens and administers is also a good start.  

7) – We must commit to recycling and the circular economy. 

8) – Consuming organic products will also lead to less emission of greenhouse gases.  

 



                                          CONCLUSION 

 

I would conclude by saying that the Greenhouse Effect is a very current topic of discussion 

and debate because the consequences of this phenomenon when intensified is causing global 

changes in climate and it poses a serious threat to life on Earth if left unchecked. It shows 

how a completely natural and essential phenomenon has been turned into a global problem 

and an ominous threat by the lack of consideration for preserving nature on the part of 

humans. However, we can still protect the nature and avert any more damage by following a 

few simple steps in our daily life. 
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INTRODUCTION 
Water pollution is a broad term that describes any kind of contamination 
of bodies of water such as rivers, lakes or wetlands with substances that 
can pose threats to human health or the natural environment. 
Such pollution is a major source of death and disease worldwide, especially 
in developing nations. Even in wealthier nations where piped water 
supplies mean that water pollution poses fewer direct threats to human 
health, many lakes and rivers are polluted. 

Pollution can come from various sources but the primary sources could be 
point source and non point source . Point source pollution has single 
identifiable source, whether it is a wastewater pipe or a ship dumping 
waste. Nonpoint source pollution comes from water runoff picking 
scattered pollutants off the ground. 

Examples of water pollution include: chemical, industrial waste, fertilizers 
and pesticides that run off agricultural land into rivers; sewage that enters 
rivers and seas, Metals that leach out of the ground, or plastics that 
degrade in water. 

Other forms of water pollution include the presence of microbes that can 
harm human health, an excess of suspended particles that can block light 
and harm aquatic life .These combined forms of water pollution pose grave 
threats to human health.  

Water pollution is more likely in places where environmental protection 
laws are weak or poorly enforced, where infrastructure is lacking, and 
where there is a little awareness of the dangers of allowing harmful 

substances to enter water bodies such as lakes or rivers. 

Most household wastewater generated in less-industrialized countries is 
released untreated into water courses. This is a major contributor to the 
nearly two million deaths of children under the age of five every year 

from water born disease. 

Agricultural land is another major source of water pollution, including 
pesticides, fertilizers and animal waste. In 1995, when about 20 million 
gallons of waste spilled from a pig farm in North Carolina, United kingdom 
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killed thousands of fish in local rivers and polluted drinking water for 

nearby commen.                                                                      

The Causes of Water 

Pollution 
Water is one of the most important elements on Earth when it comes to 

sustaining life. Unfortunately, it is also extremely susceptible to 

pollution. This is largely because water is a universal solvent that can 

dissolve many substances. While this is a wonderful quality that we take 

advantage of for everyday tasks such as cooking, cleaning and taking 

medication, it is also the exact quality that causes water to become 

polluted so easily.  

There are many causes of water pollution. Below, we will focus on seven of 

the most important ways by which water can become polluted. 

1. Industrial Waste 
Industrial sites across the world are a major contributor to water pollution. 
Many industrial sites produce waste in the form of toxic chemicals and 
pollutants, and though regulated, some still do not have proper waste 
management systems in place. In those rare cases, industrial waste is 
dumped into nearby freshwater systems. 

                        CHEMICALS POLLUTES THE OCEAN/SEA 

Industrial waste from agricultural sites, mines and manufacturing plants can 
make its way into rivers, streams and other bodies of water that lead 
directly to the sea. The toxic chemicals in the waste produced by these 
industries not only have the potential to make water. It can also cause the 
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temperature in freshwater systems to change, making them dangerous for 
many water dwelling organisms.         

                                 

2. Marine Dumping 
The is exactly what it sounds like, dumping garbage into the waters of the 
ocean. It might seem crazy, but household garbage is still collected and 
dumped into oceans by many countries across the world. Most of these 
items can take anywhere from two to 200 years to decompose completely. 
This kind of pollution can have serious economic and health impacts by 
killing marine life and damaging habitats and ecosystems. Toxins from 
pesticides, fertilizers, and other chemicals used on farms contaminate 
nearby rivers that flow into the ocean, which can cause extensive loss of 

marine life in bays and estuaries leading to the creation of dead zones. The 
dumping of industrial, nuclear and other waste into oceans was legal until 
the early 1970’s when it became regulated; however, dumping still occurs 
illegally everywhere.  

3. Sewage and Wastewater 

Harmful chemicals, bacteria and pathogens can be found in sewage and 
wastewater even when it’s been treated. Sewage and wastewater from 
each household is released into the sea with fresh water. The pathogens 
and  
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bacteria found in that wastewater breed disease, and therefore are a cause 

of health-related issues in humans and animals alike.       

 

4. Oil  Spills 

Oil is an ancient fossil fuel that we use to heat our homes, generate 

electricity, and power large sectors of our economy. But when oil 

accidentally spills into the ocean, it can cause big problems. Just as the 

saying states, water and oil do not mix, and oil does not dissolve in water. 

Large oil spills and oil leaks, while often accidental, are a major cause of 

water pollution. Leaks and spills often are caused by oil drilling operations 

in the ocean or ships that transport oil.  wildlife.  

6. Global Warming 
Rising temperatures due to global warming are a major concern in terms of 
water pollution. Global warming causes water temperatures to rise, which 
can kill water-dwelling animals. When large die-offs occur, it further 

pollutes the water supply, exacerbating the issue.  

There are many everyday ways you can reduce global warming which will 
in turn help lower water pollution. These methods include recycling, 
carpooling and using CFL bulbs in your home. 

7. Radioactive Waste 

Radioactive waste from facilities that create nuclear energy can be 
extremely hazardous to the environment and must be disposed of 
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properly. This is because uranium, the element used in the creation of 
nuclear energy, is a highly toxic chemical.  

                                                                                                  

Unfortunately, accidents still occur at these facilities, and toxic waste is 
released into the environment. The coal and gas industries are, in many 
ways, no better. This is one of the major impetuses behind the 
development of alternative, clean sources of energy, including solar and 

wind.  

Various Sources of Water 

Pollution 

There are various classifications of water pollution, which are discussed as 

follows. 

Groundwater Pollution   

Groundwater is one of our least visible but most critical natural resources. 
With rainfall, it becomes groundwater as it sweep deep into the earth, 
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filling up cracks, crevices, and porous spaces of an aquifer, which is an 
underground storehouse of water. Groundwater is then pumped to the 

earth’s surface for drinking water.                                                    

Groundwater can get polluted such as fertilizers, pesticides, and waste 
leaching from landfills and septic systems, making their way into an 
aquifer. Once polluted, an aquifer becomes unsafe for humans and remains 

unusable for decades, or even thousands of years 

Surface Water 

Surface water covers about 70% of earth,filling our oceans, lakes, rivers, 

and including all blue bits on the world map. Surface water from freshwater 

sources other than the sea accounts for more than 30% of the water 

delivered to our homes. Nutrient water that includes nitrates and 

phosphates, which plants and animals need to grow, causes water 

pollution in the freshwater sources due to farm waste and fertilizer runoff. 

Ocean Water  

80% of ocean pollution  or marine pollution originates on land along the 

coast or far inland. Streams and rivers carry contaminants such as 

chemicals, nutrients, and heavy metals that are carried from farms, 

factories, and cities into our bays and estuaries, and from there, they reach 

the ocean.  

Point Source 

When contamination occurs from a single source, it’s called point state 

pollution. Though this pollution originates from a specific place, it can 

affect miles of waterways and ocean. 
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Point sources include wastewater, which is known as effluent, legally or 

illegally discharged from a manufacturing unit, oil refinery, or wastewater 

treatment facility.                                                                               

Nonpoint Source 

Nonpoint source pollution is contamination derived from multiple or 

diffused sources. These may include contaminated water traveled after 

rains, agricultural or stormwater runoff, or debris blown into waterways 

from the land. 

Transboundary 

A boundary line cannot contain water pollution on a map. Transboundary 

pollution happened when contaminated water from one country spilled 

into  

                                                                                                                                           

other countries’ waters. It can result from a disaster like an oil spill or the 

slow, downriver creep of industrial, agricultural, or municipal discharge. 

 

PREVENTION 
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LESS USAGE OF WATER - Clean, fresh water may seem plentiful, but there 

is a limited amount available on earth. Use water-saving devices on sinks, 

in toilets, and in showers. Take short showers instead of baths. Do not run 

the water constantly while brushing your teeth. Wash clothes when you 

have a full load of laundry. Only water your lawn and plants when 

absolutely necessary. 

NO POURING OF CHEMICALS INTO THE OCEAN/SEA- Use fewer chemicals 

and cleaners around the home. Not only will you cut down on indoor air 

pollution, but also on the amount of chemicals entering the water system 9  

If necessary, use biodegradable cleaners. Do not pour oil or other 

chemicals into the drainage system on the street. 

TRY TO AVOID CONTAMINATED WATER : Many homes have lead pipes or 

lead around connections on the pipes which carry water to their homes. 

Since this lead may enter your drinking water and cause medical problems 
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in young children, you might want to have the water tested. If lead is 

present, installing a filter may solve the problem 

.OUTDOOR WATER SOURCES SHOULD NOT BE POLLUTED- Do not pour oil 

or other chemicals into the drainage system on the street. A little oil can 

kill many plants and animals. Do not litter, especially near water. Litter may 

be eaten as food by animals and cause harm to them. Do not use 

pesticides on lawns, or use only organic ones. Use less fertilizer, also. All 

these can enter our water sources.Enjoy water for eating,drinking cleaning 

etc. Just remember to use it carefully. Do not waste or pollute this limited 

precious resource. 

CONCLUSION 

Water pollution stems from many sources and causes, only a few of which 

are discussed here. Rivers and streams demonstrate some capacity to 

recover from the effects of certain pollutants, but lakes, bays, ponds, 

sluggish rivers, and oceans have little resistance to the effects of water 

pollution. We have a long history of introducing pollutants into aquatic 

environments, and have had only partial success at repairing the damage 

that has already been done and curbing the activities that result in 

environmental degradation. Nonpoint source pollution continues to be a 

serious threat to receiving waters, as does the continued release of sewage 

and industrial effluents throughout the world. As we have seen with 

mercury contamination in fishes, environmental pollution can have 

widespread and lasting consequences. 

BIBLIOGRAPHY  
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https://online.ecok.edu/articles/causes-of-water-pollution  
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https://www.conserve-energy-future.com/sources-and-causes-of-water-pollution.ph
https://www.conserve-energy-future.com/sources-and-causes-of-water-pollution.ph
https://www.sciencedirect.com/topics/engineering/water-pollution
https://earthjournalism.net/resources/water-pollution


 

 1 

CU Roll No. – 202223-21-0036 

CU Registration No. – 223-1111-0136-20 

CC Subject – History 

Subject for Tutorial – AECC ENVS 

Semester – 2 

Tutorial Topic -WATER POLLUTION 

COLLEGE ROLL NO – HISA20M396 

 

 

  

Riddhi Bhattacharya



 

 2 

 

ACKNOWLEDGEMENT 

 

  

I would like to thank my teachers of AECC ENVS for providing me with adequate studies 

material and notes for this project and encouraging me to do this project systematically. I 

would also like to thank my mom and dad because without their help and proper guidance it 

was impossible for me to work on this project.  



 

 3 

  

 

INDEX 

SERIAL 

No. 

 

                 TOPIC 

 

PAGE NUMBER 

 

1. 

 

INTRODUCTION  

 

             4 

 

2. 

 

WATER POLLUTION 

 

            5 

 

3. 

CAUSES OF WATER  

POLLUTION 

 

            6-11 

 

4. 

EFFECTS OF WATER  

POLLUTION 

 

           11-12 

 

5. 

STEPS TO PREVENT  WATER 

POLLUTION  

  

           13-14 

 

6. 

 

CONCLUSION  

  

            15 

 

7. 

 

BIBLIOGRAPHY  

 

            16 

  



 

 4 

  INTRODUCTION 

 

It is an established fact that our metro cities are not good enough to live in. They offer neither 

pure , safe drinking water nor a healthy , fresh air to breathe. The noise of ever-increasing 

numbers of vehicles does not allow us to sleep even at night . All our important cities have 

been found to be the worst polluted cities in the world . It is , therefore,  not surprising that 

major health problems have become recurring occurances. In order to overcome the problem 

it is important to identify the source of the problem. 

Pollution is the addition of unwanted substances into the environment that can damage our 

Earth. There are 4 main types of Pollution; water pollution, air pollution, soil pollution, and 

noise pollution. All kinds of Pollution are a result of careless activities by man.Water is 

another necessity which , again , we get in a highly polluted form. It is easy to isolate the 

sources of Pollution here. 

Water pollution is a broad term that describes any kind of contamination of bodies of water 

such as rivers, lakes or wetlands with substances that can pose threats to human health or the 

natural environment.  
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WATER POLLUTION 

 

Water pollution can be defined in many ways. Usually, it means one or more substances have 

built up in water to such an extent that they cause problems for animals or people. Oceans, 

lakes, rivers, and other inland waters can naturally clean up a certain amount of pollution by 

dispersing it harmlessly. If you poured a cup of black ink into a river, the ink would quickly 

disappear into the river's much larger volume of clean water. The ink would still be there in 

the river, but in such a low concentration that you would not be able to see it. At such low 

levels, the chemicals in the ink probably would not present any real problem. However, if you 

poured gallons of ink into a river every few seconds through a pipe, the river would quickly 

turn black. The chemicals in the ink could very quickly have an effect on the quality of the 

water. This, in turn, could affect the health of all the plants, animals, and humans whose lives 

depend on the river.  
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 ●CAUSES OF WATER POLLUTION 

Most water pollution doesn't begin in the water itself. Take the oceans: around 80 percent of 

ocean pollution enters our seas from the land. Virtually any human activity can have an effect 

on the quality of our water environment. When farmers fertilize the fields, the chemicals they 

use are gradually washed by rain into the groundwater or surface waters nearby. Sometimes 

the causes of water pollution are quite surprising. Chemicals released by smokestacks 

(chimneys) can enter the atmosphere and then fall back to earth as rain, entering seas, rivers, 

and lakes and causing water pollution. That's called atmospheric deposition. Water pollution 

has many different causes and this is one of the reasons why it is such a difficult problem to 

handle. 

 

1.) SEWAGE - With billions of people on the planet, disposing of sewage waste is a major 

problem. 

 According to 2017 figures from the World Health Organization, some 2 billion people (about 

a quarter of the world's population) don't have access to safe drinking water or the most basic 

sanitation, 3.4 billion (60 people of the population) lack "safely managed" sanitation 

(unshared, with waste properly treated). Although there have been great improvements in 

securing access to clean water, relatively little, genuine progress has been made on improving 

global sanitation in the last decade. Sewage disposal affects people's immediate environments 

and leads to water-related illnesses such as diarrhoea that kills 525,000 children under five 

each year (Back in 2002, the World Health Organization estimated that water-related diseases 

could kill as many as 135 million people by 2020; in 2016, the WHO was still estimating the 

annual death toll from poor water and sanitation at close to a million people a year.) In 

developed countries, most people have flush toilets that take sewage waste quickly and 

hygienically away from their homes. 

In theory, sewage is a completely natural substance that should be broken down harmlessly in 

the environment: 90 percent of sewage is water. In practice, sewage contains all kinds of 

other chemicals, from the pharmaceutical drugs people take to the paper, plastic, and other 

wastes they flush down their toilets. When people are sick with viruses, the sewage they 

produce carries those viruses into the environment. It is possible to catch illnesses such as 

hepatitis, typhoid, and cholera from river and sea water . 
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2.) WASTE WATER - A few statistics illustrate the scale of the problem that waste water 

chemicals washed down drains and discharged from factories can cause. Around half 

of all ocean pollution is caused by sewage and waste water. Each year, the world 

generates perhaps 5–10 billion tons of industrial waste, much of which is pumped 

untreated into rivers, oceans, and other waterways. In the United States alone, around 

400,000 factories take clean water from rivers, and many pump polluted waters back 

in their place. However, there have been major improvements in waste water 

treatment recently. Since 1970, in the United States, the Environmental Protection 

Agency (EPA) has invested about $70 billion in improving water treatment plants 

that, as of 2015, serve around 88 percent of the US population (compared to just 69 

percent in 1972). However, another $271 billion is still needed to update and upgrade 

the system.  

Factories are point sources of water pollution, but quite a lot of water is polluted by ordinary 

people from nonpoint sources; this is how ordinary water becomes waste water in the first 

place. Virtually everyone pours chemicals of one sort or another down their drains or toilets. 

Even detergents used in washing machines and dishwashers eventually end up in our rivers 

and oceans. So do the pesticides we use on our gardens. A lot of toxic pollution also enters 

waste water from highway runoff. Highways are typically covered with a cocktail of toxic 

chemicals—everything from spilled fuel and brake fluids to bits of worn tires 

 (themselves made from chemical additives) and exhaust emissions. When it rains, these 

chemicals wash into drains and rivers. It is not unusual for heavy summer rainstorms to wash 

toxic chemicals into rivers in such concentrations that they kill large numbers of fish 
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overnight. It has been estimated that, in one year, the highway runoff from a single large city 

leaks as much oil into our water environment as a typical tanker spill. Some highway runoff 

runs away into drains; others can pollute groundwater or accumulate in the land next to a 

road, making it increasingly toxic as the years go by. 

 

3.) PLASTIC - If you've ever taken part in a community beach clean, you'll know that 

plastic is far and away the most common substance that washes up with the waves. 

There are three reasons for this: plastic is one of the most common materials, used for 

making virtually every kind of manufactured object from clothing to automobile 

parts; plastic is light and floats easily so it can travel enormous distances across the 

oceans; most plastics are not biodegradable (they do not break down naturally in the 

environment), which means that things like plastic bottle tops can survive in the 

marine environment for a long time. (A plastic bottle can survive an estimated 450 

years in the ocean and plastic fishing line can last up to 600 years.)While plastics are 

not toxic in quite the same way as poisonous chemicals, they nevertheless present a 

major hazard to seabirds, fish, and other marine creatures. For example, plastic fishing 

lines and other debris can strangle or choke fish. (This is sometimes called ghost 

fishing.) About half of all the world's seabird species are known to have eaten plastic 

residues. In one study of 450 shearwaters in the North Pacific, over 80 percent of the 

birds were found to contain plastic residues in their stomachs. In the early 1990s, 

marine scientist Tim Benton collected debris from a 2km (1.5 mile) length of beach in 

the remote Pitcairn islands in the South Pacific. His study recorded approximately a 
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thousand pieces of garbage including 268 pieces of plastic, 71 plastic bottles, and two 

dolls heads. 

4.) OIL POLLUTION - When we think of ocean pollution, huge black oil slicks often 

spring to mind, yet these spectacular accidents represent only a tiny fraction of all the 

pollution entering our oceans. Even considering oil by itself, tanker spills are not as 

significant as they might seem: only 12 percent of the oil that enters the oceans comes 

from tanker accidents; over 70 percent of oil pollution at sea comes from routine 

shipping and from the oil people pour down drains on land. However, what makes 

tanker spills so destructive is the sheer quantity of oil they release at once — in other 

words, the concentration of oil they produce in one very localized part of the marine 

environment. The biggest oil spill in recent years (and the biggest ever spill in US 

waters) occurred when the tanker Exxon Valdez broke up in Prince William Sound in 

Alaska in 1989. Around 12 million gallons (44 million litres) of oil were released into 

the pristine wilderness—enough to fill your living room 800 times over! Estimates of 

the marine animals killed in the spill vary from approximately 1000 sea otters and 

34,000 birds to as many as 2800 sea otters and 250,000 sea birds. Several billion 

salmon and herring eggs are also believed to have been destroyed. 
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5.)CHEMICAL WASTE - Detergents are relatively mild substances. At the opposite end of 

the spectrum are highly toxic chemicals such as polychlorinated biphenyls (PCBs). They 

were once widely used to manufacture electronic circuit boards, but their harmful effects 

have now been recognized and their use is highly restricted in many countries. Nevertheless, 

an estimated half million tons of PCBs were discharged into the environment during the 20th 

century. [9] In a classic example of trans boundary pollution, traces of PCBs have even been 

found in birds and fish in the Arctic. They were carried there through the oceans, thousands 

of miles from where they originally entered the environment. Although PCBs are widely 

banned, their effects will be felt for many decades because they last a long time in the 

environment without breaking down. 

Another kind of toxic pollution comes from heavy metals, such as lead, cadmium, and 

mercury. Lead was once commonly used in gasoline (petrol), though its use is now 

restricted in some countries. Mercury and cadmium are still used in batteries (though 

some brands now use other metals instead). Until recently, a highly toxic chemical 

called tributyltin (TBT) was used in paints to protect boats from the ravaging effects 

of the oceans. Ironically, however, TBT was gradually recognized as a pollutant: 

boats painted with it were doing as much damage to the oceans as the oceans were 

doing to the boats. 

 

 

6.)RADIOACTIVE WASTE People view radioactive waste with great alarm—and for 

good reason. At high enough concentrations it can kill; in lower concentrations it can 

cause cancers and other illnesses. The biggest sources of radioactive pollution in Europe 
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are two factories that reprocess waste fuel from nuclear power plants: Sellafield on the 

north-west coast of Britain and Cap La Hague on the north coast of France. Both 

discharge radioactive waste water into the sea, which ocean currents then carry around the 

world. Countries such as Norway, which lie downstream from Britain, receive significant 

doses of radioactive pollution from Sellafield. [19] The Norwegian government has 

repeatedly complained that Sellafield has increased radiation levels along its coast by 6–

10 times. Both the Irish and Norwegian governments continue to press for the plant's 

closure. 

●EFFECT OF WATER POLLUTION  

 

1.) DISEASES – In humans, drinking or consuming polluted water in any way has many 

disastrous effect on our human health. It causes many diseases like typhoid , cholera , 

hepatitis and various other harmful diseases 2.) 2.) 2.)DESTRUCTION OF 

ECOSYSTEM –  Ecosystems are very dynamic and even responds to even small 

changes in the environment. Water pollution can let the entire Ecosystem collapsed if 

left unchecked. 

 

3.)EUTROPHICATION- Eutrophication is a big word that describes a big problem 

in the nation's estuaries. Harmful algal blooms, dead zones, and fish kills are the 

results of a process called eutrophication — which occurs when the environment 
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becomes enriched with nutrients, increasing the amount of plant and algae growth to 

estuaries and coastal waters. 

EFFECT ON FOOD CHAIN - The effects of many forms of water pollution multiply as 

they move up the food chain. This gives us no choice but to be concerned about them. After 

all, we are at the top of the food chain. A pollutant's damage to the food chain depends on 

various factor. Pollution disrupts the natural food chain as well. Pollutants such as lead and 

cadmium are eaten by tiny animals. Later, these animals are consumed by fish and shellfish, 

and the food chain continues to be disrupted at all higher levels.  
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Steps to prevent further water pollution  

There is no easy way to solve water pollution; if there were, it wouldn't be so much of a 

problem. Broadly speaking, there are three different things that can help to tackle the 

problem—education, laws, and economics—and they work together as a team. 

A) EDUCATION- Making people aware of the problem is the first step to 

solving it. In the early 1990s, when surfers in Britain grew tired of catching 

illnesses from water polluted with sewage, they formed a group called Surfers 

Against Sewage to force governments and water companies to clean up their 

act. People who've grown tired of walking the world's polluted beaches often 

band together to organize community beach-cleaning sessions. Anglers who 

no longer catch so many fish have campaigned for tougher penalties against 

factories that pour pollution into our rivers. Greater public awareness can 

make a positive difference. 

B) LAWS- One of the biggest problems with water pollution is its trans boundary 

nature. Many rivers cross countries, while seas span whole continents. 

Pollution discharged by factories in one country with poor environmental 

standards can cause problems in neighbouring nations, even when they have 

tougher laws and higher standards. Environmental laws can make it tougher 

for people to pollute, but to be really effective they have to operate across 

national and international borders. This is why we have international laws 

governing the oceans, such as the 1982 UN Convention on the Law of the Sea 

(signed by over 120 nations), the 1972 London (Dumping) Convention, the 

1978 MARPOL International Convention for the Prevention of Pollution from 

Ships, and the 1998 OSPAR Convention for the Protection of the Marine 

Environment of the North East Atlantic. The European Union has water-

protection laws (known as directives) that apply to all of its member states. 

They include the 1976 Bathing Water Directive (updated 2006), which seeks 

to ensure the quality of the waters that people use for recreation. Most 

countries also have their own water pollution laws. In the United States, for 
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example, there is the 1972 Clean Water Act and the 1974 Safe Drinking Water 

Act. 

C) ECONOMICS-  Most environmental experts agree that the best way to tackle 

pollution is through something called the polluter pays principle. This means 

that whoever causes pollution should have to pay to clean it up, one way or 

another. Polluter pays can operate in all kinds of ways. It could mean that 

tanker owners should have to take out insurance that covers the cost of oil spill 

clean-ups, for example. It could also mean that shoppers should have to pay 

for their plastic grocery bags, as is now common in Ireland, to encourage 

recycling and minimize waste. Or it could mean that factories that use rivers 

must have their water inlet pipes downstream of their effluent outflow pipes, 

so if they cause pollution they themselves are the first people to suffer. 

Ultimately, the polluter pays principle is designed to deter people from 

polluting by making it less expensive for them to behave in an 

environmentally responsible way. 
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CONCLUSION 

 

Life is ultimately about choices—and so is pollution. We can live with sewage-strewn 

beaches, dead rivers, and fish that are too poisonous to eat. Or we can work together to keep 

the environment clean so the plants, animals, and people who depend on it remain healthy. 

We can take individual action to help reduce water pollution, for example, by using 

environmentally friendly detergents, not pouring oil down drains, reducing pesticides, and so 

on. We can take community action too, by helping out on beach cleans or litter picks to keep 

our rivers and seas that little bit cleaner. And we can take action as countries and continents 

to pass laws that will make pollution harder and the world less polluted. Working together, 

we can make pollution less of a problem—and the world a better place.  
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Global warming is the long-term heating of Earth’s climate system observed since the pre-
industrial period (between 1850 and 1900) due to human activities, primarily fossil fuel 

burning, which increases heat-trapping greenhouse gas levels in Earth’s atmosphere. The 
term is frequently used interchangeably with the term climate change, though the latter refers 
to both human- and naturally produced warming and the effects it has on our planet. It is most 

commonly measured as the average increase in Earth’s global surface temperature. 

Since the pre-industrial period, human activities are estimated to have increased Earth’s 
global average temperature by about 1 degree Celsius (1.8 degrees Fahrenheit), a 
number that is currently increasing by 0.2 degrees Celsius (0.36 degrees Fahrenheit) per 
decade. Most of the current warming trend is extremely likely (greater than 95 percent 

probability) the result of human activity since the 1950s and is proceeding at an 
unprecedented rate over decades to millennia. 



The following graph demonstrates that carbon has been rising in the atmosphere long 
before 1960. With the introduction of fossil fuels, carbon began rising at the beginning of 
the Industrial Revolution around 1880. 

In the graph below, you will notice that the curve of carbon increasing in the atmosphere 
proceeds from about 1880 to 1950 in a gradual linear progression. From 1950 to 2000 and 
beyond, carbon increases in the atmosphere in a far steeper, more exponential curve. 

 

 

 

 

 
 
since the beginning of the Industrial 
Revolution. In 1750, there were 280 ppm of 
carbon dioxide in the atmosphere, but by 

2005, the levels of carbon dioxide had risen to 
380 ppm, an increase of over one-third. And 
much of this increase has occurred in recent 

years, since 1959, as world energy usage has 
expanded dramatically. The United States is 
responsible for almost a quarter of the 

world's greenhouse gas emissions, and China 
is the second-largest emitter. Other countries 
with high emissions 

include members of the European Union, while the lowest emissions come from various 
nations in Africa. 



Greenhouse effect 
 
The greenhouse effect is a good thing. It warms the planet to its comfortable average of 59 
degrees Fahrenheit (15 degrees Celsius) and keeps life on earth, well, liveable. Without it the 
world would be a frozen, uninhabitable place, more like Mars. The problem is, mankind’s 

voracious burning of fossil fuels for energy is artificially aping up the natural greenhouse 
effect. The result? An increase in global 
warming that is altering the planet’s 
climate systems in countless ways. 

Sunlight makes the earth habitable. 
While 30 percent of the solar energy that 
reaches our world is reflected back to 

space, approximately 70 percent passes 
through the atmosphere to the earth’s 
surface, where it is absorbed by the land, 

oceans, and atmosphere, and heats the planet. 
This heat is then radiated back up in the form 
of invisible infrared light. 

While some of this infrared light 
continues on into space, the vast 
majority—indeed, some 90 percent—gets absorbed by atmospheric gases, known as greenhouse gases, and 

redirected back toward the earth, causing further warming. 

For most of the past 800,000 years—much longer than human civilization has 
existed—the concentration of greenhouse gases in our atmosphere was between about 200 

and 280 parts per million. (In other words, there were 200 to 280 molecules of the gases 
per million molecules of air.) But in the past century, that concentration has jumped to more 
than 400 parts per million, driven up by human activities such as burning fossil fuels and 

deforestation. The higher concentrations of greenhouse gases—and carbon dioxide in 
particular—is causing extra heat to be trapped and global temperatures to rise. 

https://earthobservatory.nasa.gov/features/GlobalWarming/page2.php
https://climate.nasa.gov/causes/


The climate change issue doesn’t begin and end with carbon dioxide; it is one of many 
greenhouse gases. The most prevalent is water vapour, but it changes dynamically 
with temperature and so reinforces 

the role that carbon dioxide plays in climate change. But 
several other greenhouse gases have become problematic 
over the last century as a result of human activity. 

Methane or CH4 is produced in many combustion 

processes and also by anaerobic decomposition. 
Methane breaks down in approximately 10 years, but is 
a precursor of ozone, itself an important GHG. CH4 

has a GWP of 28-36. The gas is different 
from carbon dioxide because it presents us with more of a flow problem than a stock problem 
due to its breakdown in the atmosphere. Methane is naturally emitted, but human activities 

have added to this. The largest anthropogenic sources are agricultural methane from 
belching cows as they digest food, rice paddies and fossil methane (natural gas) from fugitive 
sources in the global oil, gas and coal industry. 

Nitrous oxide in parean (laughing gas), NO/N2O or simply NOx is a by-product of fertilizer 
production and use, other industrial 
processes and the combustion of certain 
materials. Nitrous oxide lasts a very long time in the 

atmosphere, but at the 100-year point of 
comparison to CO2, its GWP is 265-298. 

Fluorinated gases were created as replacements for 
ozone depleting refrigerants, but have proved to be 
both extremely long lasting and extremely warming 

GHGs. They have no natural sources, but are entirely 
man-made. At the 100-year point of 
comparison, their GWPs range from 1,800 to 8,000 and some variants top 10,000. 

Sulphur hexafluoride or SF6 is used for specialized medical procedures, but primarily in 
what are called dielectric materials, especially dielectric liquids. These are used as insulators 
in high voltage applications such as transformers and grid 

http://www.scientificamerican.com/article/how-bad-of-a-greenhouse-gas-is-methane/
https://www3.epa.gov/climatechange/ghgemissions/gases/n2o.html
https://www3.epa.gov/climatechange/ghgemissions/gases/fgases.html
http://ec.europa.eu/clima/policies/f-gas/index_en.htm
http://ec.europa.eu/clima/policies/f-gas/index_en.htm
http://ec.europa.eu/clima/policies/f-gas/index_en.htm
https://www.sciencedaily.com/terms/sulfur_hexafluoride.htm


switching gear. SF6 will last thousands of years in the upper atmosphere and has a GWP of 
22,800. 

Black carbon (BC) is tiny particles of carbon released as a 

result of the incomplete combustion of fossil fuels, biofuels 
and biomass. These particles are extremely small, ranging 
from 10 µm (micrometres, PM10), the size of a single 

bacterium to less than 2.5 µm (PM2.5), one thirtieth the 
width of a human hair and small enough to pass through the 
walls of the human lung and into the bloodstream. 

Although BC – think of the plume of smoke from a chimney or a fire – falls out of the lower 
atmosphere in days, while it is suspended in the air, it absorbs the sun’s heat millions of times 

more effectively than CO2. When wind carries BC over snow, glaciers or ice caps where it 
falls out onto the white, normally reflective surface, it is particularly damaging because it 
contributes directly to melting. Overall, BC is considered the second biggest contributor to 

global warming after CO2. 

Fossil fuel and related uses of coal and petroleum are the most important sources of GHGs and 
black carbon (power generation, industry, transportation, buildings). 

Agriculture is the second most important source (animals – 
cows and pigs), feed production, chemical intensive food 

production, and flooded paddy rice production, as well as 
deforestation driven by the desire to expand cultivated 
areas. 

(New studies suggest that agriculture is the largest 
contributor of particulate emissions in the US and other 
developed agricultural countries.) 

Natural sources of GHGs and black carbon include 
forest fires, savanna fires and volcanos. 

On Earth, human activities are changing the natural greenhouse. Over the last century the 
burning of fossil fuels like coal and oil has increased the concentration of atmospheric carbon 
dioxide (CO2). This happens because the coal or oil burning 

http://www.igbp.net/news/pressreleases/pressreleases/blackcarbonlargercauseofclimatechangethanpreviouslyassessed.5.4910f0f013c20ff8a5f8000152.html
http://www.igbp.net/news/pressreleases/pressreleases/blackcarbonlargercauseofclimatechangethanpreviouslyassessed.5.4910f0f013c20ff8a5f8000152.html
http://www.igbp.net/news/pressreleases/pressreleases/blackcarbonlargercauseofclimatechangethanpreviouslyassessed.5.4910f0f013c20ff8a5f8000152.html
http://www.giss.nasa.gov/research/features/201605_farms/


process combines carbon with oxygen in the air to make CO2. To a lesser extent, the clearing of 
land for agriculture, industry, and other human activities has increased concentrations of 
greenhouse gases. 

The consequences of changing the natural atmospheric greenhouse are difficult to predict, 
but some effects seem likely: 

• On average, Earth will become warmer. Some regions may welcome warmer 
temperatures, but others may not. 

• Warmer conditions will probably lead to more evaporation and precipitation overall, 
but individual regions will vary, some becoming wetter and others dryer. 

• A stronger greenhouse effect will warm the ocean and partially melt glaciers and ice 
sheets, increasing sea level. Ocean water also will expand if it warms, 
contributing further to sea level rise. 

• Outside of a greenhouse, higher atmospheric carbon dioxide (CO2) levels can have both 

positive and negative effects on crop yields. Some laboratory experiments suggest that 
elevated CO2 levels can increase plant growth. However, other factors, such as changing 
temperatures, ozone, and water and nutrient constraints, may more than counteract any 

potential increase in yield. If optimal temperature ranges for some crops are exceeded, 
earlier possible gains in yield may be reduced or reversed altogether. Climate extremes, 
such as droughts, floods and extreme temperatures, can lead to crop losses and threaten the 

livelihoods of agricultural producers and the food security of communities worldwide. 
Depending on the crop and ecosystem, weeds, pests, and fungi can also thrive under warmer 
temperatures, wetter climates, and increased CO2 levels, and climate change will likely 
increase weeds and pests. 

Finally, although rising CO2 can stimulate plant growth, research has shown that it can also 
reduce the nutritional value of most food crops by reducing the concentrations of 

protein and essential minerals in most plant species. Climate change can cause new 
patterns of pests and diseases to emerge, affecting plants, animals and humans, and posing 
new risks for food security, food safety and human health. 



Effects Of Global Warming 

 
1. On biodiversity: The increase of temperatures and the climate upheavals disturb the 
ecosystems, modify the conditions and cycles of plant reproduction. The scarcity of resources 
and climate change are changing life habits and migratory cycles of animals. We are already 

witnessing the disappearance of many species - including endemic species - or, conversely, 
the intrusion of invasive species that threaten crops and other animals. Global warming 
therefore impacts biodiversity. It is the balance of biodiversity that is modified and threatened. 

According to the IPCC, a 1.5°C (34.7°F) average rise might put 20-30 of species at risk of 
extinction. If the planet warms by more than 2°C, most ecosystems will struggle. 

2. On oceans: Because of global warming, permafrost and ice are melting massively at the 
poles, increasing the sea level at a rate never known before. In a century, the increase 
reached 18 cm (including 6 cm in the last 

20 years). The worst-case scenario is a rise of up to 1m 
by 2100. The acidification of the oceans is also of great 

concern. In fact, the large amount of CO2 captured by 
the oceans makes them more acidic, arousing serious 
questions about the adaptability of seashells or 

coral reefs. 

3. On humans: Human beings are not spared by these upheavals. Climate change is affecting 
the global economy. It is already shaking up social, health and geopolitical balances in many 

parts of the world. The scarcity of resources like food and energy gives rise to new conflicts. 
Rising sea levels and floods are causing population migration. Small island states are in the 
front line. The estimated number of climate refugees by 2050 is 250 million people. 

4. On the weather: For decades now, meteorologists and climatologists around the world have 
been watching the effects of global warming on the weather phenomena. And the impact is 

huge: more droughts and heatwaves, more precipitations, more natural disasters like floods, 
hurricanes, storms and wildfires, frost-free season, etc. 



 

Scientists have high confidence that global temperatures will continue to rise for decades to 
come, largely due to greenhouse gases produced by human activities. The Intergovernmental 
Panel  on Climate Change (IPCC), which includes more than 1,300 scientists from the United 
States and other countries, forecasts a temperature rise of 2.5 to 10 degrees Fahrenheit over 

the next century. 

According to the IPCC, the extent of climate change effects on individual regions will vary 
over time and with the ability of different societal and environmental systems to mitigate or 
adapt to change. 

The IPCC predicts that increases in global mean temperature of less than 1.8 to 5.4 degrees 
Fahrenheit (1 to 3 degrees Celsius) above 1990 levels will produce beneficial impacts in some 

regions and harmful ones in others. Net annual costs will increase over time as global 
temperatures increase. 

"Taken as a whole," the IPCC states, "the range of published evidence indicates that the net 

damage costs of climate change are likely to be significant and to increase over time." 
 

 

 

 



IMPACT OF GLOBAL WARMING ON INDIA 

 
An introduction to the profile of India: 

India is the second most populous country of the 
world with a population over 1.2 billion. India 

lies to the north of the equator between 6° 
44′ and 35° 30′ north latitude and 68° 7′ and 97° 
25′ east longitude. It shares a coast line of 7517 

km with the Indian Ocean, the Arabian Sea and 
the Bay of Bengal. It has land boundaries 
with Pakistan, China, Nepal, Bhutan, Burma and 

Bangladesh. 

Climate of India: 

India exhibits a wide diversity of temperatures. The Himalayas participate in warming by 
preventing the cold winds from blowing in, and the Thar desert attracts the summer monsoon 
winds, which are responsible for making the majority of the monsoon season of India. 
However, the majority of the regions can be considered climatically tropical. 

The climate of India is dominated by the monsoon season, which is the most important 
season of India, providing 80 of the annual rainfall. The season extends from 

June to September with an average annual rainfall between 750–1,500 mm across the region. 
The monsoon of India is regarded as the most productive wet season on the earth. 

Impacts of global warming on climate of India: 

The effect of global warming on the climate of India has led to climate disasters as per some 
experts. India is a disaster-prone area, with the statistics of 27 out of 35 states being disaster 
prone, with foods being the most frequent disasters. The 

https://greencleanguide.com/2011/06/12/the-indian-monsoon/
https://greencleanguide.com/2013/07/04/2001-2010-decade-of-climate-extremes/


process of global warming has led to an 
increase in the frequency and intensity of 
these climatic disasters. 

According to surveys, in the year 2007- 
2008, India ranked the third highest in the 
world regarding the number of 

significant disasters, with 18 such events in 
one year, resulting in the death of 1103 people 
due to these catastrophes. 

The anticipated increase in precipitation, the 
melting of glaciers and expanding seas 

have the power to influence the Indian 
climate negatively, with an increase in 
incidence of floods, hurricanes, and 

storms. 

Global warming may also pose a significant threat to the food security situation in India. 

According to the The Indira Gandhi Institute of Development Research, if the 

process of global warming continues to increase, resulting climatic disasters would cause a 

decrease in India’s GDP to decline by about 9 , with a decrease by 40 of the production of 

the major crops. A temperature increase of  2° C in  India  is projected to displace seven 

million people, with a submersion of the major cities of India like Mumbai and 

Chennai. 

Recent climatic disasters in India due to global 
warming: 

Floods in India: India is the most flood distressed state in 
the world after Bangladesh, accounting for 1/ 5th of the 
global deaths every year with 30 million people 
displaced from their homes yearly. Approximately 40 

million hectares of the land is vulnerable to floods, 
with 8 million hectares 
affected by it. Unprecedented floods take place every year at one place or the other, 



with the most vulnerable states of India being Uttar Pradesh, Bihar, Assam, West Bengal, 
Gujarat, Orissa, Andhra Pradesh, Madhya Pradesh, Maharashtra, Punjab and Jammu & 
Kashmir. The climatic history of India is studded with a very large number of floods, which 

have wreaked havoc on the country’s economy. 

The top floods in India’s history: 

 
1987 Bihar Flood: The flood of 1987 in Bihar was so destructive that it left a total of 1400 people 
and more than 5000 animal dead. A total of 67,881+680.86 lac INR was the damage to the state; 

affecting more than 29 million people. After this flood, the River Koshi has been named 
as” Sorrow of Bihar” (Bihar kashok). 

2008 Bihar floods: The 2008 Bihar floods are considered as one of the most disastrous 

floods in the state’s history. The flood affected more than 2 million people. The flooded and 
affected areas were Supaul, Araria, Madhepura, Saharsa, Champaran and Purnea. 

Other major floods in India 

2005: Maharashtra flood: In 2005, a major climatic catastrophe occurred in the state of 
Maharashtra in the form of massive floorings, leading to a death toll of 5000 people. The 
areas of Mumbai, Chiplun, Khed, Kalyan, Ratnagiri and Raigad were 



completely flooded, hence naming the date 26 July 
2005 as the BLACK DAY in the history of Mumbai. 

2005: Gujarat Floods: The wave of floods in 

Maharashtra reached the state of Gujarat as well, 
accounting for one of the worst floods in the Indian 
History as it caused a financial loss of more than 

Rs.800 million. This disaster took place in a row of 
days from 30th June to July 11, killing more than 123 
people and a total of 250k people were evacuated. 

Infrastructure of the state also suffered badly as 
train services, Road Operations and 
communications were destroyed. 

2009 Indian floods: The 2009 India floods 
affected various states of India in July 2009. The 

most affected states were Karnataka, Orissa, 
Kerala, Gujarat and North-East Indian states, with 
over 200 people reported dead, and a million homes 

destroyed. 

2010 Ladakh floods: On 6th August 2010, Leh and many other villages of the Ladakh range were 
drowned by a downpour that killed at least 255 people, and resulted in a state loss of Rs. 133 
crores. The unexpected heavy rainfall was attributed to the climatic changes resulting from 
global warming. 

2011 Indian floods: The 2011 surge of severe precipitation affected India savagely, with 
surging flood waters in Northern and Eastern India affecting more than 10 million people as 
the swollen rivers washed away roads and towns, particularly in the states of West 
Bengal, Bihar, Kerala and Assam. 

2012 Northern Indian floods: The year 2012 is also included in the continuous chain of years of 
floods in India. In Assam, at least 27 people died and 900,000 were forced to evacuate their 
homes as monsoon rains drowned large areas. Starting on 4 Aug, unremitting showers fell on 
the northern states of Uttarakhand, Himachal Pradesh 



and Jammu, resulting in landslides, cloud bursts and flash floods. At least 34 people were 
killed and hundreds were made homeless. 

2018 kerela floods: For centuries, Kerala's geography was its USP. It was blessed with 

moderate climate and scenic locations. The narrow strip of land, 35 to 125 km wide and 580 
km long, is wedged between the Western Ghats and Arabian Sea. The state had never 
bothered about global warming induced climatic changes, but the consecutive floods in 

August 2018 and 2019 have prompted a rethink. The 2018 August floods, the worst in about 
a century, destroyed Rs 31,000 crore worth of infrastructure and livelihoods and 
killed 453 persons. 

In 2019 too, floods caused by the southwest monsoon have played havoc in the state. Till now, 
121 lives have been claimed by the floods and another 21 are reported missing after the 

northern parts of Kerala were hit by the monsoon fury. Massive landslides were reported in 
Wayanad, Palakkad and Malappuram districts. Over the last few days, Kochi, the state's 
commercial capital, was flooded during the northeast monsoon, a phenomenon never 

experienced in the past. 

The India Meteorological Department data reveals that the 2,309.8 mm rainfall the state 
received was 13 per cent more than normal for the southwest monsoon and the 

326.5 mm rainfall the state received from October 1 to 23 was 40 per cent above normal. 
"This year, the southwest monsoon overran to mid-October and the northeast monsoon 
set in without a break. The monsoon calendar has changed and its intensity too," says an 

IMD official who did not want to be named. 

 

 

Other climatic disasters in India: 

Droughts: Of the total agricultural land in 

India, about 68 is prone to drought of 
which 33 is chronically drought prone, 
receiving rainfall of less than 750mm per 

year. This is particularly the states of 
Maharashtra, Gujarat, Rajasthan, 
Karnataka, Andhra Pradesh and Orissa. 
The World Record for Drought was in 2000 in Rajasthan, India. 



According to researches, unabated global warming will 
lead to exacerbation of the droughts, cutting down the water 
availability in the plains of Pradesh and Bihar. India’s 

initial National Communication to the United Nations 
Framework Convention (UNFCCC) 
on Climate Change projects that Luni; the west flowing 

rivers of Kutchh and Saurashtra are likely to 
experience acute physical water scarcity. The river basins 
of Mahi, Pennar, Sabarmati and Tapi are also likely to 

experience constant water scarcities and shortages. 

The Indian economy is considered as one of the fastest 
growing major economies. However, the country is 
plagued by climatic disasters that continue to wreak havoc on its economy. As a result, 
majority of the people of India continue to live in poverty, with malnutrition and diseases 

corroding the society. In this light, a comprehensive mitigation and adaptation plan needs to be 
drafted and implemented for better preparation and response to such climate disasters that are 
generated as a result of global warming. 

 

 

CYCLONES: 

As a result of global warming, the average number of Category 4 and 5 hurricanes per year 
has increased over the past 30 years. India has an 800 km coastline, and is therefore very 
susceptible to cyclonic activity. Cyclones have been observed to be more frequent in the Bay 

of Bengal than the Arabian Sea. Consequently, the states of West Bengal, Orissa, Andhra 
Pradesh, and Tamil Nadu along the Bay of Bengal are the most affected. The notable cyclones 
in Indian history include the 1737 Calcutta cyclone, 1970 Bhola cyclone, and Cyclone 05B, 

which affected more than a million people. 

The National Institute of Oceanography (NIO), under the Council of Scientific and Industrial 
Research (CSIR), Government of India, researched on the impacts of climate change on sea 
level, to assess the degree to which mean sea level and the occurrence of extreme events may 
change, and concluded that an increased 

https://greencleanguide.com/2011/07/28/earths-water-distribution-and-indian-scenario/
https://greencleanguide.com/2011/07/28/earths-water-distribution-and-indian-scenario/
https://greencleanguide.com/2011/01/26/green-house-gas-inventory-indian-natcom/
https://greencleanguide.com/tag/climate-change/
https://greencleanguide.com/2011/07/19/water-scarcity-and-india/


occurrence of cyclones in the Bay of 
Bengal, particularly in the post- 
monsoon period, along with 

increased maximum wind speeds 
associated with cyclones and a 
greater number of high surges 

under climate change has been 
observed. In addition, the strength of 
tropical cyclones, which represent 

a threat to the eastern coast of India 
and to Bangladesh, is also likely to 
increase. 

CLIMATIC EFFECTS ON THE SEA AND COASTAL AREAS: 

India has a long coastline with the Arabian Sea and the Bay of Bengal. The coastal areas of 
India are highly vulnerable to the effects of global warming, as they are densely populated 
with people who are totally dependent on the sea for their food supply. Therefore, any 

damage to the natural cycle of the sea affects the people of India very severely. 

Already global warming has resulted in an increased cyclonic activity, sea level rises 
displacing people, flooding, and the reduction in the sea food due to the acidification of the 
waters. Thousands of people have been displaced by ongoing sea level rises that have 
submerged low-lying islands in the Sundarbans. A one-meter sea level rise is projected to 

displace approximately 7.1 million people in India and about 5,764 Km2 of land area will be 
lost, along with 4200 Km of road. Around seven million people are projected to be displaced 
due to submersion of parts of Mumbai and Chennai if global temperatures were to rise by a 

mere 2 °C. The effects of global warming have also caused damage to coastal infrastructure, 
aquaculture and coastal tourism. The aquatic ecosystems such as mangroves, coral reefs and 
grass lands have also been affected by the climatic change. 

Thus, the process of global warming has affected India intensely, destroying its economy 
and depriving its people of their basic needs like food and shelter. The current patterns of 

destructive floods, increasing intensity of cyclones, recurring droughts and the increasing 
temperatures are all the results of global warming. 



WAYS TO PREVENT GLOBAL WARMING 

There is no one-size-fits-all approach to stopping or slowing global warming, and each 
individual, business, municipal, state, tribal, and federal entity must weigh their options in 
light of their own unique set of circumstances. Experts say it is likely many strategies working 
together will be needed. Generally speaking, here are some examples of mitigation 

strategies we can use to slow or stop the human- caused global warming: 

• Reforestation is the most cost-effective way to 
prevent global warming, according to research 
presented at the American Association for the 
Advancement of Science conference. Trees 

absorb carbon dioxide (reminder: which makes up 82
of greenhouse gases in our atmosphere), so planting 
more trees can help reduce the amount of carbon in 

our atmosphere. In fact, we could remove roughly 
two-thirds of human- made carbon just by letting all 
forests regrow, according to a study published in the 

journal 
of Science. 

• Do our part to reduce waste by choosing reusable products instead of disposables -
- get a reusable water bottle, for example. Buying products with minimal packaging 
will help to reduce waste. And whenever we can, 
recycle paper, plastic, newspaper, glass, and aluminium cans. 

• Adopting responsible consumption habits is crucial, be it regarding food 
(particularly meat), clothing, cosmetics or cleaning products. Last but not least, 
recycling is an absolute necessity for dealing with waste. 

• Encouraging better use of natural resources, stopping massive deforestation as well as 
making agriculture greener and more efficient should also be a priority 

• In order to reduce the CO2 emissions from buildings - caused by heating, air 
conditioning, hot water or lighting - it is necessary both to build new low energy 
buildings, and to renovate the existing constructions. 

https://www.nap.edu/read/12781/chapter/1
https://www.treehugger.com/safest-type-of-water-bottle-1203973
https://www.treehugger.com/the-benefits-of-paper-recycling-1204139
https://www.treehugger.com/the-benefits-of-aluminum-recycling-1204138


• Where possible, we can switch to renewable sources of energy (such as solar and wind 
energy) to power our homes and buildings, thus emitting far less heat- trapping gases 
into the atmosphere. 

• Where feasible, we can drive 
electric vehicles instead of those 
that burn fossil fuels; or we can use 
mass transit instead of driving our 

own cars. 

• Where affordable, we can conserve 
energy by better insulating our 
homes and buildings, and by 

replacing old, failing appliances 
with more energy-efficient models. 

• Where practical, we can support 
more local businesses that use and 

promote sustainable, climate- 
smart practices such as those 
listed above. 

• We can consider placing an upper limit on the amount of carbon dioxide we will allow 
ourselves to emit into the atmosphere within a given timeframe. 

 

 
STEPS TAKEN BY INDIAN GOVERNEMENT TO MITIGATE 

FLOODS AND OTHER CLIMATIC DISASTERS: 

• In India, National Disaster Management Authority (NDMA) is the apex body for 

addressing the disaster related policy issues and for laying guidelines. The Ministry 
of Environment and Forests, the Ministry of Science and Technology, the Ministry of 
External Affairs as well as the Prime Minister’s Office are the offices related to climatic 

changes. India has always been plagued by the recurrent and devastating floods. The 
history of mitigating steps taken by the Indian government can be traced back to 
1953, when the unprecedented floods of 1953 



struck India, at which time the first national policy in this regard was made. After that, 
every government employed many policies and committees to counteract the dreaded 
floods and their devastations. 

• Community based disaster preparedness (CBDP): The ministry of Home Affairs, 
government of India has taken an initiative at local level known as the community-
based disaster preparedness. It functions with the help of the local people as well as the 

NGOs to help prepare the people for different climatic disasters by mobilizing them 
easily, and helping in providing relief to the affected community. Other tasks of this 
committee include the preparation of seasonal calendars to predict the climatic disasters, 

mapping the risks faced by the community and taking actions to prevent them. 

 

 

STEPS REQUIRED BY THE INDIAN GOVERNMENT TO MITIGATE 

GLOBAL WARMING AND RESULTING CLIMATIC DIASTERS: 

•  In spite of the steps taken by the Indian government, global warming continues to 
increase, and the resulting climatic disasters ravage the country in an unabated 
manner. This can be attributed to the lack of resources, and access to technology. To cope 

up with the climate change-disasters-security nexus, the country needs to have a better 
technical understanding, capacity building, networking and expansive consultation 
processes spanning every section of the society. The committees and organizations 

working to counteract against the climatic disasters work independently from each 
other. The ongoing climatic changes, with an increase in a possibility of more disasters 
impose imperatives for a unity among all these bodies, resulting in an integrated risk 

management framework, creating a common platform for the committees to work on. India 
has a distinctive vulnerability profile as the poor are the most affected. Tremendous 
weather events take place more frequently and are becoming more ruthless. Therefore, 

the previous attempts of just rescuing the affected will not be enough now, instead, 
meticulous steps to prevent these disasters are required. This can only be met if the 
strategies and policies can cope with climate change, requiring the active participation 

of the government and the people. 



CONCLUSION 

 
In spite of the steps taken by different independent bodies, global warming continues 

to increase, and the resulting climatic disasters ravage the earth in an unabated manner. 
This can be attributed to the lack of resources, gaps and access to technology. To cope 
up with the climate change-disasters-security nexus, the world needs to have a better 

technical understanding, capacity building, networking and expansive consultation 
processes spanning every section of the society. The committees and organizations 
working to counteract against the climatic disasters work independently from each other. 

The ongoing climatic changes, with an increase in a possibility of more disasters 
impose imperatives for a unity among all these bodies, resulting in an integrated risk 
management framework, creating a common platform for the committees to work on. 

Some countries have a distinctive vulnerability profile as the poor are the most affected. 
Tremendous weather events take place more frequently and are becoming more ruthless. 
Therefore, the previous attempts of just rescuing the affected will not be enough now, 

instead, meticulous steps to prevent these disasters are required. This can only be met if 
the strategies and policies can cope with climate change, requiring the active 
participation of the different independent governing bodies and scientists all over 

the world.
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                         INTRODUCTION  

             
                     Fig 1 -  Water Pollution   

 

       Water – an essential and natural resource for all life on Earth. It is known as 

“Universal Solvent”. It dissolves maximum substances as compared to any other 

liquid, which means its most likely to get polluted.  

              WATER POLLUTION - 'Addition of certain substances to the water such 

as organic, inorganic, biological, radiological heat, which degrades the quality of 

water so that it becomes unfit for use. It is not only confined to surface water, but 

it has also spread to ground water, sea and ocean. 

                           71% of earth’s surface is covered with water and only 1 % of total 

amount of water of the hydrosphere is available to biotic communities from various 

sources such as ground water, lakes, soils, rivers etc. Despite of the fact water is one 

of our most poorly managed resources which is wasted and polluted to a large 

extent. Moreover, little efforts are put in the direction to recharge the water sources 

to make it available. Additionally, the growth in human population and fast rate of 

expansion of industries on the name of development has resulted in the degradation 

of water quality to a larger extent.   
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                                           SOURCES  

          POINT SOURCES      NON-POINT SOURCES  

i) It comes through discrete pipes and 

flows into a river.   

i)It is more diffuse sources and doesn’t 

come from one single pipe.  

ii)Sources are municipal and industrial 

effluents.  

ii)Sources are return flow from irrigated 

agriculture.  

iii) Overflow of  sanitary sewers.  iii) Runoff from pasture and range.  

iv)Runoff from oilfields, animal feedlots, 

waste disposal sites.  

iv) Runoff from abandoned mines, 

construction sites.  

 

                             

                                  Fig 2 – Sources of Water Pollution  

Some of the important sources of water pollution are discussed below:-  

Sewage and Wastewater -Water after use becomes Wastewater. The 

rainwater which washes chemicals, oil, etc. and run into waterways are also referred 

to as the Wastewater. Without being reused or treated, most of the wastewater 

comes back to the ecosystem.   
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 Agriculture – One of the main source of Water Pollution is Agriculture. It 

causes it through rainwater. When all the chemicals, fertilizers, pesticides from the 

field get washed through rain and runs into the waterways, it contaminates the 

water, which contains large amounts of Phosphorous and Nitrogen. All these leads 

to the death of aquatic animals, fish, seabirds, marine mammals as well as harms 

human beings. The contaminates encourage the algal blooms growth, which when 

decomposes, use the oxygen present in water. Lack of oxygen causes ‘dead zones’- 

where the fishes cannot survive. Globally, there are almost 245,000 square 

kilometers of dead zones, as estimated by UNESCO. 

 Plastics and Garbages –  

                       

                                              Fig 3- Plastics  

 Plastic comprises 10% of the annual wastes. Due to its extensive usage, 4.8 – 12.7 

million tons of wastes enters into the seawater through garbages discarded from 

peoples daily usage, from agricultural fields and debris from ships.  

                   As plastic breaks, microplastics are formed, which are very small and 

fishes considering them as food consumes these microplastics, which are indirectly 

consumed by humans ultimately. Over a million of seabird dies each year due to 

the plastic debris.   
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Oil - Through the factories, oil enters into the sea, as well as when there is spill in 

the oil tankers. It is very dangerous among all the other pollutants. In a very short 

period, oil spreads over a large area. It is lighter than water and thus floats on the 

water surface, decreasing the level of oxygen in water.     

Thermal Pollution - Water quality and aquatic biota are adversely affected 

by changes in water temperature. Due to human activities, majority of thermal 

Pollution takes place in water. Nuclear Power plants, coal fire power plant, electric 

power plants, petroleum refineries are the important sources of thermal Pollution. 

These sources releases large amount of heat to the water body which changes the 

Physical and chemical characteristics of the water bodies which receives it. The 

oxygen contents of water is declined due to high temperature, disturbing the 

respiratory rates and the reproductive cycles. These causes difficulties for the 

aquatic life.  

Radioactive waste - The presence of radioactive materials in water causes the 

Radioactive pollution. It is classified into small and large doses . The ones which 

temporary stimulate the metabolism are the small doses while the ones which 

gradually damage the organism causing genetic mutation are the large doses. 

Radioactive sediment , Nuclear Power plants, usage of radioisotopes in medical and 

research purposes are the sources of Radioactive waste.   

Climate change - Through evaporation, soil moisture, geographical changes in 

precipitation intensity, the frequency of droughts and floods the water resources has 

been impacted by Global Warming .The monsoon rainfall will increase in India 

with increased greenhouse gases and sulphate aerosols. This will result into land 

degradation, limited water supply and will impact on agriculture and drinking 

water.  
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      EFFECT ON HUMAN HEALTH  

                        

                          Fig 4 – Effect on Human Health  

 

i) We are drinking water which contains chemical waste like heavy metals, 

fertilizers and pesticides. When ingested they cause severe health problems like 

Cancer, kidney problems, damages immune system, cardiovascular problems and 

also sometimes damages the reproductive systems. It can also cause hairloss, 

rashes, itchy skin and respiratory infections. For weakening of bones and 

protection against dental  

carriers, the presence of fluoride in water is very necessary. Lead is contaminated 

through the household plumbing system into the drinking water. It may affect the 

kidney and the central nervous system. Mercury is used as smelters in industries 

and in the manufacture of pesticides , fungicides , etc.  
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ii) Contaminated water contains bacteria which are responsible for diarrhea , 

typhoid, polio and few other diseases like hepatitis A, cholera and dysentery. 

Around 300,000 children every year below the age of five dies due to unsafe 

drinking water and unhealthy sanitation and hygiene. Salmonella sp., Shigella sp., 

Escherichia coli and Vibrio cholera are the microorganisms that plays a major role 

in the quality of water and are responsible for the water-borne diseases. When 

faeces enter the water supply, a dangerous form of water pollution occurs.   

 

iii) Microplastics if examined, can be found in the digestive system of most   

humans. We not only consume it by eating seafood that takes the broken down 

plastics as their food but also through drinking water. It is also found within salt and 

other food products causing metabolic disorder and oxidative stress in humans.   
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                  EFFECT  ON PLANTS  

                
                  Fig 5 - Effect on Plants  

Effects of slit deposition - Due to flood and erosion carrying slit laden 

water , deposition of slit in water bodies takes place. This reduces light penetration 

in deep water causing decline in abundance of submerged plants and increases the 

turbidity of water. The growth of aquatic plants are inhibited by Siltation. Reduction 

in surface exchange of gases and nutrients affects the abundance of phytoplankton. 

Polygonum, Sagittaria grows in dominance.   

Effects of acid deposition - When fossil fuel combustion takes place from 

industrial or domestic sources, aerosols and other acidic substances are released into 

the atmosphere, which falls on ground and runs into waterbodies along with the run-

off rainwater from polluted soil surface, then the pH of the water body gets lowered, 

causing acidification of water bodies. Chemicals like sulphates, chlorides makes the 

waterbodies much more acidic.  

Nutrient deficiency in aquatic ecosystem - The critical pH of the 

aquatic species is 6.0, the diversity of the aquatic species reduces below this pH and 

the number of acid tolerant species increases. In acid water, the population of 

decomposing micro-organisms reduces, which will reduce the decomposition rate of 

the organic matter thus affecting the nutrient cycling. At the initial stage of 

acidification of water the filamentous algae gets proliferated, and forms a thick mat. 

Below the pH of 5.8, diatoms and green algae disappears. Cladophora is found 
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abundantly in acidic freshwater bodies as they are highly acid tolerant. The roots of 

Macrophytes gets affected in acidic water which results in poor plant growth, thus 

are generally absent in acidic water, whereas Potamogeton pectenalis is present in 

acidic water. Plants which have short roots gets severely affected in acidic water 

while the ones with deep roots and rhizomes use less affected in acidified water. 

Phytotoxicity effects on plants - Plants can absorb the chemicals through 

their roots, when chemical pollutants build up in aquatic or terrestrial environments. 

It takes place when toxic chemicals poison plants. Poor growth, dying seedlings and 

dead spots on leaves are the symptoms of phytotoxicity on plants.   

Effects of organic matter deposition - From sewage discharges organic 

matter from dead and decaying materials of plants and animals is directly deposited 

and gets washed into the water bodies causing increase in microbes. Nutrient 

availability increases due to rapid decomposition of organic matter, which favours 

growth to planktonic green algal bloom. Salvania, Eicchornia reduces penetration of 

light into deeper layer of water body, growing rapidly.  This reduces the dissolved 

oxygen and increases the biological oxygen demand.  
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  STEPS TAKEN BY GOVERNMENT 

 

The quality of water bodies are monitored by The Central Pollution Control Board 

(CPCB) along with State Pollution Control Boards (SPCBs) and Pollution Control 

Committees (PPCs)  at 2500 locations across the country under National Water 

Quality Monitoring Programme (NWQMP). This indicates that organic pollution is 

the predominant cause for Water Pollution. 

Steps taken to address the issue of Water Pollution by the Government are :- 

i) To restore the quality of water in aquatic resources and for sewage       

management, action plan was prepared by the State Government. 

ii) To check the discharge of effluent directly into the water bodies Online Effluent 

Monitoring System is installed. 

iii) For assessing the quality of water , monitoring network are being set up. 

iv) To improve the water quality of the rivers action is taken by SPCBs / PCCs to 

comply with effluent standards.  

v) Financial assistance is provided to Small Scale Industrial units for installing 

Common Effluent Treatment Plants. 

vi) For implementing Zero Liquid Discharge directions are issued. 
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                WATER POLLUTION IN INDIA  

                 

                      Fig 6 - Water pollution In India  

According to a report published by MoEF (Ministry of Environment and  

Forest) in 2009, water pollution is a serious problem in India as almost 70 per cent 

of its surface water are contaminated by toxic pollutants as per the report of 

MOWR(Ministry of Water Resource) in 2000. According to the report degraded 

water quality can contribute to water scarcity as it limits its availability for both 

human use and the ecosystem. In the same report groundwater contamination has 

been identified as a serious major problem affecting 19 states of India. Many 

districts of Bihar, West Bengal, Delhi, Rajasthan and many other states have been 

identified as higher level of fluoride concentration in water. Also, water of many 

districts of Uttar Pradesh, West Bengal has high concentration of arsenic. The 

water quality monitoring results obtained by the CPCB (Central pollution Control 

Board) during 1995 to 2009 indicate that organic and bacterial contamination was 

critical in the water bodies and its cause was discharge of industrial wastewater in 

an untreated manner into the waterways. It’s no wonder that disease rates are high 

and life expectancy is low in New Delhi. Agricultural practices have been 

identified as the largest polluter of water bodies in India (MoEF 2009). This is due 

to the increase in pesticide use, which grew by 750 % over the second half of the 
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twentieth century, and excessive application of fertilizers for increasing of crop 

production. . The Central and State Pollution Control Boards have identified 1,532 

“grossly polluting” industries across the country (MoEF 2009). The small scale 

industries contribute considerable amount of pollutant in water. A large number of 

paper mills are also in small scale sector, making it difficult to manage the effluent. 

Water in India is governed under three different Acts: the Environmental 

Protection Act (1986), the River Boards Act (1956) and the Inter State Water 

Disputes Act (1956). Namami Gange is an ambitious project launched by 

Government of India in recent years to work in the direction of controlling and 

monitoring the water pollution level in river Ganga yet there is a lot left to 

implement and reduce the level of water pollution significantly.  
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                 CONCLUSION  

 

There is more than a billion people who doesn’t have access to proper        

drinking water and more than 2 billion people who doesn’t have proper 

sanitation. Very soon most of the world to come to fight over water 

which the future generations are going to face.   

It is a very serious issue as it not only effect the human health but also 

affect every living life and the industries and agriculture.   

It is very important that we take immediate measures and devise 

methods to reduce the water pollution as we have to save it on time.  
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INTRODUCTION 

     Before addressing the topic on environment pollution, 

we must first understand what pollution is. So 

Pollution is the introduction of contaminates into the 

natural environment that cause adverse change. The 

contaminates can be any substance (solid, liquid or gas) 

or any form of energy such as heat, sound or 

radioactivity. It remains the world’s greatest problem 

facing humanity, and the leading environmental causes 

of morbidity and mortality. Man’s activities through 

urbanization, industrialization, mining, and exploration 

are at the forefront of global environmental pollution. 

          According to a 1983 article in the journal 

Science, "soot" found on ceilings of prehistoric caves 

provides ample evidence of the high levels of pollution 

that was associated with inadequate ventilation of open 

fires. Metal forging appears to be a key turning point in 

the creation of significant pollution levels outside the 

home. Core samples of glaciers in Greenland indicate 

increases in pollution associated with Greek, Roman, and 

Chinese metal production. 

            After understanding what pollution let’s move on 

to why pollution matters so much. It matters first and 

foremost because it has negative impacts on crucial 

environmental services such as provision of clean air and 

clean water without which life on Earth as we know it 

would not exist. People are the reason we have pollution. 
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The major kinds of pollution, usually classified by 

environment, are air pollution, water pollution, and land 

pollution. Modern society is also concerned about 

specific types of pollutants, such as noise pollution, light 

pollution, and plastic pollution. 

 

 

Graph displaying the most polluted cities in the world 

 

https://www.britannica.com/science/plastic-pollution
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AIR POLLUTION 

        One of the major cause of environmental pollution 

is air pollution it is the release of pollutants into the air—

pollutants which are detrimental to human health and the 

planet as a whole. According to the World Health 

Organization (WHO), each year air pollution is 

responsible for nearly seven million deaths around the 

globe. Nine out of ten human beings currently breathe air 

that exceeds the WHO’s guideline limits for pollutants, 

with those living in low- and middle-income countries 

suffering the most.  

Causes of Air Pollution 

        Most air pollution comes from energy use and 

production. Burning fossil fuels releases gases and 

chemicals into the air which are harmful for the 

environment. And in an especially destructive feedback 

loop, air pollution not only contributes to climate change 

but is also exacerbated by it. Climate change also 

increases the production of allergenic air pollutants, 

including mold and pollen. Air pollution in the form of 

carbon dioxide and methane raises the earth’s 

temperature and the smog, is then worsened by that 

increased heat, forming when the weather is warmer and 

there’s more ultraviolet radiation. 
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Effects of Air Pollution 

The effects of air pollution on the human body vary 

depending on the type of pollutant and the length and 

level of exposure—as well as other factors, including a 

person’s individual health risks and the cumulative 

impacts of multiple pollutants or stressors. 

Smog and soot- These are the two most prevalent types 

of air pollution. Smog occurs when emissions from 

combusting fossil fuels react with sunlight. Soot is made 

up of tiny particles of chemicals, soil, smoke, dust, or 

allergens in the form of either gas or solids that are 

carried in the air. The sources of smog and soot are 

similar. 

 

 

Harmful gas being released from chimneys 
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Smog can irritate the eyes and throat and also damage the 

lungs, especially those of children, senior citizens, and 

people who work or exercise outdoors. It’s even worse 

for people who have asthma or allergies. The tiniest 

airborne particles in soot are especially dangerous 

because they can penetrate the lungs and bloodstream 

and worsen bronchitis, lead to heart attacks, and even 

hasten death. In 2020 a report from Harvard’s T. H. Chan 

School of Public Health showed COVID-19 mortality 

rates in areas with more soot pollution were higher than 

in areas with even slightly less. 

Hazardous Air Pollutants- A number of air pollutants 

pose severe health risks and can sometimes be fatal even 

in small amounts. Some of the most common are 

mercury, lead, dioxins, and benzene. These are also most 

often emitted during gas or coal combustion, 

incinerating, or (in the case of benzene) found in 

gasoline. Benzene can cause eye, skin, and lung irritation 

in the short term and blood disorders in the long term. 

Dioxins, more typically found in food but also present in 

small amounts in the air, can affect the liver in the short 

term and harm the immune, nervous, and endocrine 

systems as well as reproductive 

functions. Mercury attacks the central nervous system. 

In large amounts, lead can damage children’s brains and 

kidneys, and even minimal exposure can affect 

children’s IQ and ability to learn. Another category of 

toxic compounds, polycyclic aromatic hydrocarbons 

(PAHs), are by-products of traffic exhaust and wildfire 
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smoke. In large amounts they have been linked to eye 

and lung irritation, blood and liver issues, and even 

cancer. In one study, the children of mothers exposed to 

PAHs during pregnancy showed slower brain-processing 

speeds  

Greenhouse Gases- By trapping the earth’s heat in the 

atmosphere, greenhouse gases lead to warmer 

temperatures, which in turn lead to the hallmarks of 

climate change: rising sea levels, more extreme weather, 

heat-related deaths, and the increased transmission of 

infectious diseases. In 2018 carbon dioxide accounted for 

81 percent of the country’s total greenhouse gas 

emissions, and methane made up 10 percent. 

 

Extreme pollution, as seen here in New Delhi, could aggravate the ongoing COVID-19 crisis. 
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Another class of greenhouse gases, hydrofluorocarbons 

(HFCs) are thousands of times more powerful than 

carbon dioxide in their ability to trap heat. In October 

2016 more than 140 countries reached an agreement to 

reduce the use of these chemicals which are found in air 

conditioners and refrigerators and develop greener 

alternatives over time. 

Pollen and Mold- Mold and allergens from trees, weeds, 

and grass are also carried in the air, are exacerbated by 

climate change, and can be hazardous to health. Though 

they aren’t regulated and are less directly connected to 

human actions, they can be considered a form of air 

pollution. When homes, schools, or businesses get water 

damage, mold can grow and can produce allergenic 

airborne pollutants. Mold exposure can precipitate 

asthma attack or an allergic response, and some molds 

can even produce toxins that would be dangerous for 

anyone to inhale. Pollen allergies are worsening because 

of climate change. Climate change also extends the 

pollen production season, and some studies are 

beginning to suggest that ragweed pollen itself might be 

becoming a more potent allergen. If so, more people will 

suffer runny noses, fevers, itchy eyes, and other 

symptoms.  
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WATER POLLUTION 

       Water pollution occurs when harmful substances 

(often chemicals or microorganisms) contaminate a 

stream, river, lake, ocean, aquifer, or other body of water, 

degrading water quality and rendering it toxic to humans 

or the environment. Unsafe water kills more people each 

year than war and all other forms of violence combined. 

Meanwhile, our drinkable water sources are finite; less 

than one percent of the earth’s freshwater is actually 

accessible to us. Without action, the challenges will only 

increase by 2050, when global demand for freshwater is 

expected to be one-third greater than it is now. 

 

Harmful wastes being thrown into the water bodies 
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Causes of Water Pollution 

       Water is uniquely vulnerable to pollution. Known as 

a “universal solvent,” water is able to dissolve more 

substances than any other liquid on earth. This is the 

reason why water is so easily polluted. Toxic substances 

from farms, towns, and factories readily dissolve into and 

mix with it, causing water pollution.  Groundwater gets 

polluted when contaminants—from pesticides and 

fertilizers to waste leached from landfills and septic 

systems—make their way into an aquifer, rendering it 

unsafe for human use. Eighty percent of ocean pollution 

originates on land. Contaminants such as chemicals, 

nutrients, and heavy metals are carried from farms, 

factories, and cities by streams and rivers into our bays 

and estuaries; from there they travel out to sea. 

Meanwhile, marine debris (particularly plastic) is blown 

in by the wind or washed in via storm drains and sewers. 

Our seas are also sometimes spoiled by oil spills and 

leaks and are consistently soaking up carbon pollution 

from the air. Agriculture is another cause for water 

pollution. Around the world, agriculture is the leading 

cause of water degradation. In the United 

States, agricultural pollution is the top source of 

contamination in rivers and streams, the second-biggest 

source in wetlands, and the third main source in lakes. 

Every time it rains, fertilizers, pesticides, and animal 

waste from farms and livestock operations wash 

nutrients and pathogens (such bacteria and viruses) into 

our waterways. Nutrient pollution, caused by excess 
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nitrogen and phosphorus in water or air, is the number-

one threat to water quality worldwide and can cause algal 

blooms, a toxic soup of blue-green algae that can be 

harmful to people and wildlife.  

 

Toxic green algae in water 

Effects of Water Pollution 

On human health- Waterborne pathogens, in the form 

of disease-causing bacteria and viruses from human and 

animal waste, are a major cause of illness from 

contaminated drinking water. Diseases spread by unsafe 

water include cholera, giardia, and typhoid. Even in 

wealthy nations, accidental or illegal releases from 

sewage treatment facilities, as well as runoff from farms 

and urban areas, contribute harmful pathogens to 
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waterways. Every year, unsafe water sickens about 1 

billion people. And low-income communities are 

disproportionately at risk because their homes are often 

closest to the most polluting industries. 

On the environment- When water pollution causes an 

algal bloom in a lake or marine environment, the 

proliferation of newly introduced nutrients stimulates 

plant and algae growth, which in turn reduces oxygen 

levels in the water. This dearth of oxygen, known 

as eutrophication, suffocates plants and animals and can 

create “dead zones,” where waters are essentially devoid 

of life. In certain cases, these harmful algal blooms can 

also produce neurotoxins that affect wildlife, from 

whales to sea turtles. Chemicals and heavy metals from 

industrial and municipal wastewater contaminate 

waterways as well. These contaminants are toxic to 

aquatic life, most often reducing an organism’s life span 

and ability to reproduce and make their way up the food 

chain as predator eats prey. Marine ecosystems are also 

threatened by marine debris, which can strangle, 

suffocate, and starve animals.  
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NOISE POLLUTION 

         Noise pollution is the unwanted or 

excessive sound that can have deleterious effects on 

human health, wildlife, and environmental quality. It is 

commonly generated inside many industrial facilities and 

some other workplaces, but it also comes from highway, 

railway, and airplane traffic and from outdoor 

construction activities. 

Causes of Noise Pollution 

Most of the industries use big machines which are 

capable of producing a large amount of noise. Apart from 

that, various equipment like compressors, generators, 

exhaust fans, grinding mills also participates in 

producing big noise. 

 

The world’s noisiest cities 
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Noise pollution in urban settings may also be 

caused when residential properties and industrial 

buildings are in proximity. Noise is at its peak in most of 

the social events. Whether it is marriage, parties, pub, 

disc or place of worship. A large number of vehicles on 

roads, airplanes flying over houses, underground trains 

produce heavy noise, and people find it difficult to get 

accustomed to that. 

Effects of Noise Pollution 

Physical- Respiratory agitation, racing pulse, high 

blood pressure, headaches and, in case of extremely 

loud, constant noise, gastritis, colitis and even heart 

attacks. 

Psychological- Can cause attacks of stress, fatigue, 

depression, anxiety and hysteria in both humans and 

animals. 

Memory and concentration- Noise may affect 

people's ability to focus, which can lead to low 

performance over time. It is also bad for the memory, 

making it hard to study. 
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CONCLUSION 

            By the middle of the 20th century, an awareness 

of the need to protect air, water, and 

land environments from pollution had developed among 

the general public. In response, major pieces of 

environmental legislation, such as the Clean Air 

Act (1970) and the Clean Water Act (1972; United 

States), were passed in many countries to control 

and mitigate environmental pollution. Great efforts are 

made to limit the release of harmful substances into the 

environment through air pollution control, water waste 

treatment, solid waste management, hazardous waste 

management, and recycling. Unfortunately, attempts at 

pollution control are often surpassed by the scale of the 

problem, especially in less developed countries. The 

problem of plastic pollution on land and in the oceans has 

only grown as the use of single-use plastics has 

burgeoned worldwide. In addition, greenhouse 

gas emissions, such as methane and carbon dioxide, 

continue to drive global warming and pose a great threat 

to biodiversity and public health. 

           India also has taken some initiatives to protect the 

environment like the ‘Swachh Bharat Abhiyan’; 

launched on Mahatma Gandhi’s birth anniversary 

on October 2, 2014, the movement had people coming 

out to clean the roads across India. The ‘Namami Ganga 

Programme’; recognising the cultural and 

environmental importance of the river Ganga. The 
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Centre allocated a total of Rs. 20,000 crore to conserve 

and rejuvenate the river. Key achievements of this 

programme include creating sewerage treatment 

capacity, river front development and surface cleaning. 
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                         ভূচিকা 
 

বায়ুদষূণ  আজ সারা পচৃিবীতে এক গুরুতূ্বণণ সিসযা চিতসতব দদখা 

চদতযতে। ভারতেও বায়ুদষূতণর িাত্রা অতেক দবচি। চদল্লী, 
কলকাো, ি়ুম্বাই এই সিস্ত বত া বত া িির গুচলতে দষূতণর িাত্রা 
অতেক দবচি। গ্রাি গুচলতে অবিয দষূতণর িাত্রা িিতরর ে়ু লোয 

কি। পচরতবি দষূতণর িতযয বায়ুদষূণ সবতিতক দবিী িারাত্মক োই 

বায়ুদষূতণর িাত্রা দক কিাতো, চেযন্ত্রতণ আো খ়ুবই জরুচর। 
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বায়ুদষূণের সংজ্ঞা: চবচভন্ন প্রাকৃচেক কারতণ বা িে়ুষয সৃষ্ট কারতণ উদূ্ভে কঠিে 

বজ্র পদািণ অিবা অপ্রতযাজেীয বস্তুর ঘেত্ব বায়ুতে যচদ স্বাভাচবক অে়ুপাতের দিতক 

কি বা দবচি িতয যায, োিতল ওই প্রকার বায়ুতক দচূষে বায়ু এবং এই পদ্ধচে দক 

বায়ুদষূণ  বতল  

বায়ুদষূতণর  চবচভন্ন উৎসগুচল িল – 

1)যােবাহে ও কেকারখাোর পমরতযক্ত শ্রোোঁয়া :বায়ুদষূতণর একটি চবতিষ 

কারে  িতলা যােবািতের পচরেযক্ত দযাোঁযা। যােবািতের  পচরেযক্ত দযাোঁযা বায়ুদষূতণর  

জেয  িেকরা 60 ভাগ দাযী। যােবািতের পচরেযক্ত দযাোঁযার িতযয  প্রি়ুর  পচরিাতে 

কাবণে ডাই অক্সাইড, কাবণে িতো অক্সাইড, োইতরাতজে অক্সাইড িাতক। 

কলকারখাোর কযলা ও খচেজ দেল দিতণর ফতল প্রি়ুর পচরিাতে দচূষে দযাোঁযার সৃচষ্ট 

িয, এই দযাোঁযাতে SO 2 িাকায সিতজই বায়ু দচূষে িয। আতেযচগচরর অে়ুৎপাে এর 

সিয দয দযাোঁযা চেগণে িয োতে প্রি়ুর বায়ু দষূক িাতক। 

2)শ্রোোঁয়াশা :োোরকতির রাসাযচেক বাষ্প এবং দযাোঁযার সািাতযয কুযািা কখতো 

কখতো ভারী ও কাতলা িতয ভ়ু পৃতে দেতি আতস েখে োতক দযাোঁযািা বতল। স়ুেরাং, 

দযাোঁযািা িতলা দযাোঁযা ও কুযািার সংচিশ্রণ। বায়ুর সাতি গাচ র দযাোঁযা, কলকারখাোর 

দযাোঁযা ইেযাচদ চবষাক্ত গযাস গুচল চিতি দযাোঁযািার সৃচষ্ট িয। 

3)শ্রতজমিয় পদার্থ : বেণ িাতে চবতের চবচভন্ন স্থাতে আেচবক বা পারিাণচবক দবািা 

চবতফারণ ঘটাতোর ফতল বায়ুিন্ডল দচূষে িতে। োোচবয পারিাণচবক পদািণ যূচল 

কণারূতপ বায়ুিন্ডতল দভতস দব ায এবং বৃচষ্টর সিয বায়ুিন্ডল দিতক  ভ়ু  ত্বতক এতস 

পতর|কুযািা ও য়ুতলা বায়ুিন্ডলতক োোভাতব দচূষে কতর|য়ুতলার সাতি চিতি িাকা 
োোরকতির জীবাণ়ু োোরকি দরাগ সৃচষ্ট কতর এবং িতসযর ক্ষচে কতর| 
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বায়ুদষূণকর  শ্রেেীমবভাগ  

বায়ুদষূক দক প্রযােে দ়ুটি দশ্রণীতে ভাগ করা িতযতে  

A.প্রাকৃচেক উৎস দিতক সৃষ্ট বায়ুদষূক পদািণ  

প্রাকৃমতক উৎস  বায়ুদষূক  পদার্থ  

1. উচদ্ভদ  েত্রাক, দপার, পরাগতরণ়ু  
2. দাবােল  CO 2, CO, NO 

3. পিেিীল উচদ্ভদ  চিতিে, িাইতরাতজে 

সালফাইড  

4. সি়ুদ্র  চিিাইল দরািাইড, চিিাইল 

আতযাডাইড  

 

B. িে়ুষযসৃষ্ট বায়ুদষূক পদািণ  

িেুষযসৃি  উৎস  বায়ু দষূক পদার্থ  
1. োপচবদ়ুযৎ দকন্দ্র এতরাসল, দযাোঁযা  
2. কৃচষতক্ষত্র  চিতিে, িাইতরাতজে 

সালফাইড  

3. বাোে়ুকুল যন্ত্র  দেযে  গযাস, দলাচরে  

4. আবজণ ো দিে  চিতিে, কাবণে ডাই 

অক্সাইড  
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প্রার্মিক বায়ুদষূক :দযসব বায়ুদষূক উৎস দিতক সরাসচর বায়ুতে চিতি যায, 

োতদর প্রািচিক বায়ুদষূক বতল | এগুচল িতলা -োই, দযাোঁযা, সালফাতরর গুোঁত া, 
িযাতলাতজে দযৌগ ইেযাচদ | 

শ্রগৌে বায়ুদষূক :দযসব দষূক পদািণ দ়ুই বা োর অচযক প্রািচিক বায়ুদষূতকর 

সংচিশ্রতে উৎপন্ন িয, োতদর দগৌণ বায়ুদষূক বতল এগুচল িল :ওজে, সালচফউচরক 

অযাচসড, চকতটাে, PAN ইেযাচদ | 

মেরাপদ িাত্রা :দয চেচদণষ্ট িাত্রা অচেক্রি করতল দকাতো দষূক পদািণ উচদ্ভদ ও প্রাণী 
জগতের ক্ষচেসাযে কতর বা চবরূপ প্রচেচক্রযা সৃচষ্ট কতর, দসই িাত্রটিতক চেরাপদ িাত্রা 
বতল | এতক Dose Limit ও বতল | 

TLV -STEL পদ্ধমত : TLV-STEL কিাটির সম্পণূণ অিণ িতলা Threshold Limit 

Value-Short Term Exposure Limit| TLV-STEL দ্বারা দকাতো দষূণয়ুক্ত পচরতবতি 

িাে়ুষ কেক্ষে স়ুস্থ দিতক কাজ করতে োর চিতসবতক দবাঝায | 

Source -Pathway -Sink পদ্ধমত :Source-Pathway-Sink পদ্ধচে দ্বারা দকাতো 
দষূক পদাতিণর উৎস বা Source, চবচক্রযা প্রণালী বা Pathway, চবোি বা Sink 

সম্মতে যারণা িাকা দরকার | দযতকাতো যরতণর দষূক পদাতিণর চেরাপদ িাত্রা 
চেযণারণ করতে দগতল Source-Pathway-Sink পদ্ধচে জাো দরকার | দষূক পদািণ 
গুচল এই পি অে়ুসরণ কতর িতল | 

অমেমবষ বা টমিে : িাে়ুতষর িরীতরর পতক্ষ ক্ষচেকর চবষতক অচযচবষ বা টচক্সে 

বতল | 
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বায়ুদষূণে মবমভন্ন গযাণসর ভূমিকা  

কাবথে িণো অিাইড :এটি একটি বণণিীে, গেিীে গযাস | অচেচরক্ত যােবািে 

িলািল, জীবাশ্ম জ্বালাচের দিতণর ফতল পচরতবতি কাবণে িতোঅক্সাইড চিতি যায | 

এো াও গযাস কারখাো, খচে অঞ্চল, তেল দিাযোগার দিতক কাবণে িতোঅক্সাইড 

চেগণে িতয বাোতস দিতি |কলকাো িির দিতক প্রায 450 টে কাবণে িতোঅক্সাইড 

প্রচেচদে বায়ুিন্ডতল দিতি | 

1. কাবথে ডাই অিাইড :কাবণে ডাই অক্সাইড বায়ুদষূক চিতসতব কাজ কতর 

|এটি বণণিীে চকন্তু এর িালকা ঝাোঁঝ আতে |চিল্প চবপ্লতবর পর দিতকই 

বায়ুিন্ডতল CO 2 এর পচরিাে 25% দবত  দগতে |1988 চিস্টাতে CO 2 এর 

পচরিাে 280 ppm দিতক দবত  360 ppm িতযতে |বায়ুিন্ডতল CO 2এর 

পচরিাে বা তল চেম্নস্ততরর োপিাত্রা ক্রিি বচৃদ্ধ দপতে িাতক |এই কারতণ 

কাবণে ডাই অক্সাইড গযাস দক Heat Trapper বলা িয | 
2. শ্রলাণরাফু্লণরাকাবথে :প্রকৃচেতে এই গযাস পাওযা যায ো | চবচভন্ন চিতল্প দযিে 

দরচেজাতরটার, িীেোপ চেযন্ত্রক যন্ত্র, প্লাচস্টক ও দফাি ফাোঁচপতয ে়ু লতে এই 
গযাস বযবহৃে িয |এই গযাস বায়ুিন্ডতল একবার চিিতল স্ট্র্যাতটাফীযার স্ততর 

100 বের দিতক যায |CFC গযাস সূতযণর অচেতবগুচে রচশ্মর সাতি চবচক্রযা 
কতর দলাচরে পরিাণ়ু উৎপন্ন কতর |দলাচরে পরিাণ়ুর সাতি চবচক্রযা করতল 

ওজে গযাস ধ্বংস িয | 
3. োইমিক অিাইড :োইতরাতজের অক্সাইড গুচলর িতযয োইচরক অক্সাইড 

চেগণিতের পচরিাে সবতিতক দবচি প্রায 95% এর কাোকাচে |অচেচরক্ত যাে 

িলািল এর ফতল এবং চবদ়ুযৎ দকন্দ্র দিতক োইচরক অক্সাইড চেগণে িয |এটি 

একটি গুরুত্বপূণণ বায়ুদষূক |                     
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4. হাইণরাকাবথে  ও  অযােমডহাইড শ্রযৌগ:িাইতরাকাবণে ও অযাল চডিাইড  

এর িতযয চিতিে, ইচিচলে, দপ্রাতপে প্রচভচে গুরুত্বপূণণ বায়ুদষূক | কযলা ও 

দপতরাচলযাি এর দিে ও কলকারখাো দিতক এই সকল পদািণ চেগণে িতয 

বায়ুিন্ডতল চিিতে |দপতরাচলযািজাে পতণযর অসম্পূণণ দিে িতল অযালচডিাইড 

জােীয দ্রতবযর উৎপচি িয | 

5. অযাণরাসে :বায়ুিন্ডতলর একটি গুরুত্বপূণণ দষূক উপাদাে িতলা অযাতরাসল| 

সি়ুদ্রেীর অিবা িরুভ়ু চি অঞ্চতলর স়ুক্ষ বাচলকণা, কলকারখাোর দপা া োই, 

চবচভন্ন প্রকার অচেস়ুক্ষ খচেজ লবে, আতেযচগচর দিতক উৎচক্ষপ্ত োই ভষ্ম, 

উল্কার ধ্বংসবতিষ প্রভৃচে য়ুচলকণা রূতপ বায়ুিন্ডতল ভাসিাে অবস্থায 

রতযতে|চবচভন্ন প্রকার অযারসলগুচল িতলা : 
A. ফ্লাই অযাশ :ফ্লাই অযাি িূলে োপচবদ়ুযৎ দকন্দ্র দিতক চেগণে িয | এটি 

একপ্রকার উ ন্ত োই, যার িতযয কাবণে কণা, য়ুচলকণা, কযালচসযাি, 

োইতরাতজে কণা প্রভৃচে ভাসিাে অবস্থায িাতক| ভারতের বায়ুিন্ডতল 

ফ্লাই অযাি এর পচরিাে অেযন্ত দবচি| 

B. শ্রপণিাকক কো :এই কণার প্রযাে উৎসস্থল িতলা খচেজ দেল 

দিাযোগাতর| দপতরাচলযাতির অসম্পূণণ দিতণর ফতল দপতরাকক কণার 

উৎপচি িয| এটি অচেস়ুক্ষ কণা, যা বায়ুিন্ডতল দভতস দব ায| 

C. কয়োর গোঁণ া :কযলার গুোঁত া সাযারণে খ়ুব স়ুক্ষ কণা|প্রযােে 

কযলাখচে, োপচবদ়ুযৎ দকন্দ্র, দলৌি ইপাে প্রভৃচে দিতক এই কযলার 

গুোঁত া চেগণে িয | 

6. সােফার ডাইঅিাইড :সালফার ডাইঅক্সাইড একটি বণণিীে গযাস, চকন্তু 

এর গে আতে| সালফার য়ুক্ত আকচরক দিতক দলািা, োিা প্রভৃচে যাে়ু  
চেষ্কািে করার সিয প্রি়ুর প্রি়ুর পচরিাতে সালফার ডাইঅক্সাইড বাোতস 

দিতি| িিরাঞ্চতল যােবািেএর দযাোঁযা দিতকও সালফার ডাইঅক্সাইড বাোতস  

দিতি| পৃচিবীর বায়ুিন্ডতল প্রায 120 দকাটি টতের িে সালফার ডাইঅক্সাইড   
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এতস চিতিতে| আিাতদর ভারেবতষণর িির ও েগরগুচলর িতযয কলকাো 
িিতরর বায়ুতে SO 2 এর পচরিাে সবতিতক দবচি|  

বায়ুদষূে মেয়ন্ত্রে  

বায়ুদষূণ চেযন্ত্রতণর কতযকটি পদ্ধচে িল 1)আয়ুচেক প্রয়ুচক্তর সািাতযয বায়ুতক 

দিাযে বা চফল্টার কতর বায়ুিন্ডতলর অতেক ক্ষচেকারক গযাসতক দরূ করা 
যায|2) কীটোিক বযবিার কিাতে িতব এবং কীটপেঙ্গতক োতদর িত্রু চদতয দিে 

করার দিষ্টা করতে িতব|3)অতেক সিয ক্ষচেকারক রাসাযচেক পদািণতক অেয 
দকাতো রাসাযচেক পদািণ চদতয দিাযে করা দযতে পাতর|4)বসচে অঞ্চল ও 

চিল্পাঞ্চতলর িতযয উপয়ুক্ত দরূত্ব রাখা দরকার| 

প্রোে কণয়কটি বায়ুদষূে প্রমতণরােক যন্ত্র  

1)কযাটাোইটিক কেভারটার :এগুচল চবচভন্ন গাচ র ইচিতের সাতি লাগাতো 
িয|এর সািাতযয গাচ র দযাোঁযা দিতক দষূক পদািণগুচলতক আলাদা কতর অেযােয 
পদািণ এ পচরণে করা িয| 

2)সাইণলাে শ্রসপাণরটর:এই যতন্ত্রর সািাতযয দচূষে বায়ু দিতক ঘ়ুণণতের সািাতযয 
কণাজােীয দষূক পদািণগুচলতক অপসারণ করা িয| 

3)িাবার :এই যতন্ত্রর সািাতযয বায়ু দিতক অযাতিাচেযা, সালফার ডাইঅক্সাইড 

ইেযাচদ গযাসতক পৃিক করা িয  

4)ইণেণরাস্ট্যাটিক শ্রপ্রমসমপণটটর:এটির সািাতযয বায়ু দিতক য়ুতলা, দযাোঁযা 
ইেযাচদ অপসারণ করা িয|এর িতযয দষূকপূণণ বায়ু প্রতবি কচরতয দষূক 

পদািণগুচলতক চিচেতয জিা করা িয এবং চবশুদ্ধ বায়ু চেগণে করা িয| 
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অম্ল বমৃি :বাোতস ভাসিাে য়ুচলকণা ও চবচভন্ন গযাচসয বস্তু ে়ু ষার, চিচির ও জলীয 

বাতপর সাতি চিচশ্রে িতয চবচক্রযার িাযযতি সালচফউচরক অযাচসড, োইচরক 

অযাচসড, িাইতরাতজে দলারাইড প্রভৃচে রাসাযচেক পদািণগুচল পৃচিবীর ব়ুতক বৃচষ্টরূতপ 

পচেে িওযার ঘটোতক অম্লবৃচষ্ট বতল| 

অম্ল বমৃির কারে :বায়ু দষূণতকই অম্লবৃচষ্টর প্রযাে কারণ চিতসতব চিচিে করা 
িয|িূলে কলকারখাো, যােবািে, যাে়ু  চেষ্কাসে ি়ু চল্ল দিতক চেগণে গযাস এবং 
দযাোঁযার িাযযতি বায়ুিন্ডতল সালফার ও োইতরাতজতের অক্সাইডগুচল জিা িয|এই 

রাসাযচেক পদািণ সিূি ভাসিাে জ্বলকণার  সাতি চবচক্রযা কতর বচৃষ্ট, চিচির বা 
ে়ু ষাতরর সাতি পৃচিবী পৃতে অযাচসড বৃচষ্টরূতপ দেতি আতস|আসতল বায়ুিন্ডতল 

অচক্সতজে ও ভাসিাে য়ুচলকণা গুচল জতলর সাতি আতলাক -রাসাযচেক চবচক্রযা ঘটিতয 

সালফার ডাইঅক্সাইড এবং সালচফউচরক অযাচসড তেরী কতর | 
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বায়ুদষূে শ্ররাণে আইেসম্মত উপায় : 

1)েে়ু ে দকাতো চিল্প স্থাপে করতে িতল রাজয দষূণ পষণতদর অে়ুিচে দেওযা 
বাযযোিলূক|2)দকাতো কারখাো বা চিল্পদষূণ চেযন্ত্রণ পষণতদর অে়ুতিাদে সীিার 

দবচি ক্ষচেকারক গযাস বায়ুতে দিিাতে পারতবো|3)চিল্পাযে ও েগরাযতের স্থাে 

চেযণারতণর জেয রাজয দষূণ পষণতদর অে়ুিচে দেওযা বাযযোিলূক|4)অতটাতিাবাইল 

ইচিতের দযাোঁযা চেযণাচরে সীিার িতযয রাখা বাযযোিূলক|5)চিল্পাঞ্চল কখতোই 
গ্রািাঞ্চতলর বায়ুর উৎকষণিাতের সীিা অচেক্রি করতব ো| 

বায়ুদষূে শ্ররাণের বযমক্তগত উপায়: 

বায়ুদষূণ দরাতযর জেয বযচক্তগেভাতব দযসব বযবস্থা দেওযা সম্ভব দসগুচল িতলা-
1)জীবাশ্ম জ্বালাচের বযবিার কিাতো|2)অপ্রতযাজেীয বস্তুর উৎপাদে হ্রাস করা 
এবং বযবিার কিাতো দরকার|3)বসচে অঞ্চল চিল্পাঞ্চল দিতক দতূর রাখতে 

িতব|4)জেবহুল স্থাতে এবং সবণসাযারতণর বযবিাযণ স্থােগুচলতে যূিপাে করা যাতব 

ো|5)রাসাযচেক কীটোিক এর বযবিার কচিতয তজচবক পদ্ধচেতে কীটপেঙ্গতদর 

দিতের বযবস্থা চেতে িতব| 
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বায়ুদষূণের ফণে সৃি শ্ররাগ: 

বায়ুতে কাবণেিতোঅক্সাইতডর পচরিাে দবচি িতল িাে়ুতষর িািাযরা এবং োসকষ্ট 

দদখা যায|কাবণে িতোঅক্সাইড রতক্তর চিতিাতলাচবতের সাতি চিতি চিতিাতলাচবতের 

অচক্সতজে বিে ক্ষিো কচিতয দদয|িাইতরাকাতবণাতের অসম্পূণণ জারতণর ফতল চেগণে 

দবিপাইচরে ফ়ু সফ়ু তসর কযান্সার সৃচষ্ট কতর| 

বায়ুদষূক পদার্থ মকভাণব িােুষ ও উমিণদর ক্ষমত কণর তা মেণি শ্রদখাণো 
হে  

1)কাবথে িণোঅিাইড গযাস:চিতিাতলাচবতের অচক্সতজে পচরবিে ক্ষিো কচিতয 

দদয, ফতল িািা যরা, বচি বচি ভাব, োসকষ্ট, ঘ়ুি ঘ়ুি ভাব ইেযাচদ লক্ষণ প্রকাি 

পায| 

2)সােফার ডাইঅিাইড গযাস :দিাতখ জ্বালা, োসোচলর প্রদাি, িাোঁপাচে, 

ফ়ু সফ়ু তসর কযান্সার ইেযাচদ| 

3)োইণিাণজে অিাইড :চেউতিাচেযা, ফ়ু সফ়ু তসর প্রদাি ইেযাচদ  

4)হাইণরাণজে সােফাইড :িািাযরা, দচৃষ্ট কতি যাওযা, স্নায়ুতকাতির ইেযাচদ 

5)হাইণরাণজে সায়াোইড:িািাযরা, দচৃষ্ট কতি যাওযা, স্নায়ুতকাতির িেৃ়ু য ইেযাচদ  

6)শ্রলামরে :সম্পূণণ োসযন্ত্র আক্রান্ত িয 

7)ইমর্মেে :উচদ্ভতদর বৃচদ্ধ বযািে িয, দটািযাতটা ও দবগুতের চিউতটিে বযািে িয  

8)ফণটাণকমিকযাে শ্রোোঁয়াশা :িতসযর ক্ষচে িয| 
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                        বায়ুদষূেঘটিত শ্ররাগ ও তার কারে  

শ্ররাগ  কারে  

1. চসচলতকাচসস  1. চসচলকে  

2. ব্ল্যাক লাং  2.কাবণে কণা  
3. চবচজতোচসস       3.স়ুতো, িে, চেচস  

4. টযালতকাচসস  4.পাউডাতরর গুোঁত া  
5. চেউতিাতকাচেও 

চসস্ 

5.য়ুচলকণা, জীবাণ়ু  

6. অযাজিা  6.য়ুচলকণা, দরে়ু  
     7.অযােতরাতকাচসস       7. কযলার গুোঁত া  

  

পমরণবশ ও িােব স্বাণযযর ওপর বায়ুদষূণের প্রভাব  

িাে়ুষ ও পচরতবতির ওপর বায়ুদষূতণর প্রভাব অেযন্ত ক্ষচেকর|এই প্রভাবগুচলতক 

িারটি প্রযাে ভাতগ ভাগ করা যায- 

1)আবহাওয়া ও জেবায়রু উপর প্রভাব: বায়ুদষূতণর ফতল চবচভন্ন প্রকাতরর 

চগ্রেিাউস গযাসগুচলর প্রভাব বৃচদ্ধ দপতযতে|একচদতক ওজে স্ততর গহ্বর সৃচষ্ট িতযতে, 

অেযচদতক বায়ুিন্ডতল োপিাত্রা বৃচদ্ধ দপতযতে|ফতল বেণ িাতে জলবায়ুর পচরবেণ ে 

ঘতটতে|এর ফতল িিতর ও চিল্পাঞ্চতল দযাোঁযািা এবং অম্লবৃচষ্টর সৃচষ্ট িতে| 

2)িােুণষর স্বাণযযর ওপর প্রভাব:বায়ুদষূতণর ফতল োসকষ্ট, চেউতিাচেযা, 
রঙ্ককাইটিস, ফ়ু সফ়ু তসর দরাগ, িাি ার দরাগ, দিাখ-ি়ুখ ও গলার দরাগ, দপতটর দরাগ 

ল, দাোঁতের িাচ র দরাগ, কযান্সার, চসচলতকাচসস প্রভৃচে দরাগ ঘতট|দকাতো 
চিল্পকারখাো দিতক িটাৎ কতর চবষাক্ত গযাস প্রি়ুর পচরিাতে দবর িতল অেত্ব দিতক 

শুরু কতর িাে়ুতষর িৃে়ু য পযণন্ত ঘতট|1984-দে দভাপাল িিতর ইউচেযে কাবণাইড 
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 কীটোিক তেচরর কারখাো দিতক MIC দবর িতয প্রায 2500 জে িাে়ুতষর প্রােিাচে 

ঘতট|এটি পচৃিবীর বৃিিি বায়ুদষূণঘটিে দ়ুঘণটো|      

3)প্রােী ও উমিদ জগণতর ওপর প্রভাব:অচেতবগুচে রচশ্ম আতগর দিতয দবচি 

পচরিাতে বায়ুিন্ডতল প্রতবতির ফতল প্রাণী ও উচদ্ভদজগৎ বায়ুদষূতণর দ্বারা ক্ষচেগ্রস্ত 

িতে|সাতলাকসংতেষ বযািে িতে, িাটিতে জতলর পচরিাে কতি চগতয কৃচষজ 

উৎপাদে কতি যাতে| 

4)বস্তুজগণতর উপর প্রভাব:বায়ুদষূতণর ফতল িাে়ুতষর বসবাতসর স্থাে, 

চবষযসম্পচি, এিেচক িচির, িসচজদ, সৃ্মচেতসৌযও ক্ষচেগ্রস্ত িতে|দযাোঁযা, িযলা, 
য়ুতলা ও সালফার ডাইঅক্সাইতডর কুপ্রভাতব বায়ুদচূষে িতয ইট, চসতিন্ট, ি়ুোপাির, 

িাতবণল প্রভৃচের ক্ষযসাযে করতে| 
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                              উপসংহার  

বায়ুদষূণ আজতকর চদতে এক ব  সিসযা িতয দাোঁচ তযতে আিাতদর সিাতজ|অতেক 

জাযগায এই সিসযা অতেক গুরুের|োই আিাতদর একচত্রে িতয বায়ুদষূণতক রুখতে 

িতব|বায়ুতক দচূষে কতর এিে চজচেসপত্র কি বযবিার করতে িতব,সরকারতক এর 

জেয করা পদতক্ষপ চেতে িতব, সরকার ও জেগতণর দযৌি প্রতিষ্টায বায়ুদষূণতক রক্ষা 
সম্ভব|বযাটারী িাচলে গাচ র production বা াতে িতব এবং চডতজল ও দপরল 

িাচলে গাচ র সংখযা কিাতে িতব|প্রাকৃচেক কারতণ দয বায়ুদষূণ িয োতক আিরা 
রুখতে পারতবা ো েতব আিরা অবিযই িে়ুষয সৃষ্ট কারণ গুচলতক রুখতে পাচর| 
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         কৃতজ্ঞতা স্বীকার  

আিার envs এর উপতর এই প্রতজক্ট টা করতে সম্মােীয envs এর চিচক্ষকারা আিাতক 

পযণাপ্ত পচরিাতে উপকরণ, েিয চদতয আিাতক সািাযয কতরতে, োই আচি োতদর 

কাতে কৃেজ্ঞ িাকতবা |োরা সািাযয ো করতল িযতো আিার প্রতজক্ট টা সম্পূণণ িতো 
ো| 
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Introduction  
 

The concept of environment is as old as the concept of the nature itself. It is a composite term referring to 

conditions in which organisms consisting of air, water, food, sunlight etc.P thrive and become living sources 

of life for- all the living and non-living beings including plant life. The term also includes atmospheric 

temperature, wind and its velocity. 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 pollution. 

 

Environmental pollution  
 

Before understanding what “Environmental Pollution” is it is equally necessary to-know what “pollution is.  

Definition of pollution: The introduction by man into the environment of substances or energy liable to 

cause hazards to human health, harm to living resources and ecological systems, damage to structure or 

amenity or interference with legitimate uses of the environment”. The release (into any environmental 

medium) from any process of substances which are capable of causing harm to man or any other living 

organisms supported by the environment. 

Pollution occurs when there is the potential for harm. Harm of man is not confined to physical injury but 

encompasses offence caused to any of his senses or harm to his property, therefore smells and noise which I 

may not cause injury can constitute pollution. Harm to living organisms can include harm to their health or 

interference with the ecological systems of which they form a part”. 

KINDS OF POLLUTION 

Environmental pollution may broadly be classified into: (1) Natural pollution; (2) Man-made pollution. 

1. Natural Pollution: Environment is polluted often by natural phenomenon, such as earthquakes, floods, 

drought, cyclones, etc. 

2. Man-made Pollution: Human activities. 

The environmental pollution can also be classified further as, Air pollution, water pollution, land pollution, 

food pollution, noise pollution and radio-active pollution, etc. 

 
POLLUTION AND POLLUTANTS 
Human activities directly or indirectly affect the environment adversely. A stone crusher adds a lot of 

suspended particulate matter and noise into the atmosphere. Automobiles emit from tail pipes oxides of 

nitrogen, sulphur dioxide, carbon dioxide, carbon monoxide and a complex mixture of unburnt hydrocarbons 

and black soot which pollute the atmosphere. Domestic sewage and run off from agricultural fields, laden 

with pesticides and fertilizers, pollute water bodies. Effluents from tanneries contain many harmful 

chemicals and emit foul smell. These are only a few examples which show how human activities pollute the 

environment. Pollution may be defined as addition of undesirable material into the environment as a result 

of human activities. The agents which cause environmental pollution are called pollutants. A pollutants may 



be defined as a physical, chemical or biological substance unintentionally released into the environment 

which is directly or indirectly harmful to humans and other living organisms. 

 

TYPES OF POLLUTION 

Pollution may be of the following types: 

• Air pollution 

• Noise pollution 

• Water pollution 

• Soil pollution 

• Thermal pollution 

• Radiation pollution 

 

AIR POLLUTION 

 

DEFINITION OF 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 

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) 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. 

 

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 

Nagpur 140 157 

Kolkata 218 405 

 

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. lists some 

of these pollutants, their sources and harmful effects.  

 

Pollutant Source Harmful effect 

 

Carbon compound (CO and 

CO2) 

 

Automobile exhaust burning 

of wood and coal. 

 

• Respiratory problems 

 • Green house effect 

 



Sulphur compounds (SO2 

and H2S) 

Nitrogen Compound (NO 

and N2O) 

 

Hydrocarbons (benzene, 

ethylene) 

 

SPM (Suspended Particulate 

Matter) (Any soild and 

liquid) particles suspended 

in the air, (flush, dust, lead) 

 

 

 

Fibres (Cotton, wool) 

Power plants and refineries 

volcanic eruptions. 

Motor vehicle exhaust 

atmospheric reaction. 

 

Automobiles and petroleum 

industries. 

 

Thermal power plants, 

Construction activities, 

metalurgical processes and 

automobiles 

 

 

 

Textiles and carpet weaving 

industries. 

• Respiratory problems in 

humans 

• Loss of chlorophyll in 

plants (chlorosis) 

 • Acid rain 

 

• Irritation in eyes and lungs 

• Low productivity in plants 

• Acid rain damages material 

  (metals and stone) 

 

• 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 

 

 

• 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) useofcleanerfuelssuchasliquefiednaturalgas(LNG)inpowerplants,fertilizer plants etc. which is cheaper in 

addition to being environmentally friendly. 

(b) employingenvironmentfriendlyindustrialprocessessothatemissionofpollutantsand hazardous waste is 

minimized. 

(c) installingdeviceswhichreducereleaseofpollutants.Deviceslikefilters,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. Electrostaticprecipitators(ESP)-Theemanatingdustischargedwithionsandthe 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. Gas episode 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. 

 



 

Ozone holecause and harm due to ozone depletion  

The stratosphere has an ozone layer which protects the earth’s surface from excessive ultraviolet (UV) 

radiation from the Sun. Chlorine from chemicals such as chlorofluorocarbons (CFCs) used for refrigeration, 

air conditioning, fire extinguishers, cleaning solvents, aerosols (spray cans of perfumes, medicine, 

insecticide) cause damage to ozone layer chlorine contained in the CFCs on reaching the ozone (O3) layer 

split the ozone molecules to form oxygen (O2). Amount of ozone, thus gets reduced and cannot prevent the 

entry of UV radiation. There has been a reduction of ozone umbrella or shield over the Arctic and Antarctic 

regions. This is known as ozone hole. This permits passage of UV radiation on earth’s atmosphere which 

causes sunburn, cataract in eyes leading to blindness, skin cancer, reduced productivity of forests, etc. Under 

the “Montreal Protocol” amended in 1990 it was decided to completely phase out CFCs to prevent damage 

of ozone layer. 

 

GLOBAL WARMING AND GREEN HOUSE EFFECTS 

Atmospheric gases like carbondioxide, methane, nitrous oxide, water vapour, and chlorofluorocarbons are 

capable of trapping the out-going infrared radiation from the earth. Infra-red radiations trapped by the 

earth’s surface cannot pass through these gases and to increase thermal energy or heat in the atmosphere. 

Thus, the temperature of the global atmosphere is increased. As this phenomenon of increase in temperature 

is observed in green houses, in the botanical gardens these gases are known as green house gases and the 

heating effect is known as green house effect. If greenhouse gases are not checked, by the turn of the century 

the temperature may rise by 50C. This will melt the polar ice caps and increase the sea level leading to 

coastal flooding, loss of coastal areas and ecosystems like swamps and marshes, etc. 

 

 

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  

Quiet Conversation 

 Loud Conversation  

Lawn Mower  

Aircraft Noise  

Beat Music 

20-30dB 

60dB 

60-80 dB 

 90-120 dB  

120 dB 

 



Motor Cycle 

Radio Music 

 Traffic Noise  

Heavy Truck  

Space Vehicle Launch 

Jet Engine 

 105 dB 

50-60 dB 

 60-90 dB  

90-100 dB  

140-179 dB 

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 take off 

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 

Addition or presence of undesirable substances in water is called 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. 

 

Eutrophication 

• ‘Eu’ maens well or healthy and ‘trophy’ means nutrition. The enrichment of water bodies with nutrients 

causes entrophication of the water body. 

Discharge of domestic waste, agricultural surface runoff, land drainage and industrial effluents in a water 

body leads to rapid nutrients enrichment in a water body. The excessive nutrient enrichment in a water body 

encourages the growth of algae duckweed, water hyacinth, phytoplankton and other aquatic plants.The 

biological demand for oxygen (BOD) increases with the increase in aquatic organisms. As more plants grow 

and die, the dead and decaying plants and organic matter acted upon by heterotrophic prtozoans and 

bacteria, deplete the water of dissolved oxygen (DO). Decrease in DO result in sudden death of large 

population of fish and other aquatic organisms including plants, releasing offensive smell and makes the 

water unfit for human use. The sudden and explosive growth of phytoplankton and algae impart green 

colour to the water is known as water bloom, or “algal blooms”. These phytoplankton release toxic 

substances in water that causes sudden death of large population of fishes. This phenomenon of nutrient 

enrichment of a water body is called eutrophication. Human activities are mainly responsible for the 

eutrophication of a growing number of lakes and water bodies in the country 

Methodsforcontrolofwaterpollutionandwaterrecycling 

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: 

i. The water requirement should be minimize by altering the technique involved. 

ii. Water should be reuse with or without treatment  

iii. Recycling of water treatment should be practiced to the maximum extent possible. 

iv. The quantity of waste water discharged should be minimize. 

 

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 
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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. 

    Accidents at nuclear power plants 

Nuclear fission in the reactor core produces lot of heat which if not controlled can lead to a meltdown of fuel 

rods in the reactor core. If a meltdown happens by accident, it will release large quantities of highly 

dangerous radioactive materials in the environment with disastrous consequences to the humans, animals 

and plants. To prevent this type of accidents and reactor blow up, the reactors are designed to have a number 

of safety features. 

Inspite of these safety measures two disasters in the nuclear power plants are noteworthy- namely at ‘Three 

Mile Island’ in Middletown (U.S.A.) in 1979, at Chernobyl (U.S.S.R.) in 1986. In both these cases a series 

of mishaps and errors resulted in over heating of the reactor core and lot of radiation was released into the 

environment. The leakage from Three Mile Island reactor was apparently low and no one was injured 

immediately. However, in case of Chernobyl the leakage was very heavy causing death of some workers and 

radiation spread over large areas scattered all over Europe. People of the city had to be evacuated to safer 

places and the plant had to be closed down. These two disasters are a reminder that nuclear power reactors 

require a constant up gradation of safety measures. Accidents with nuclear submarines also points to the 

same. 

Radiation Prevention 

Radiation Pollution can be controlled and prevented at various levels, including the handling and treatment 

of radiation waste, the control and mitigation of nuclear accidents, as well as the control and minimization of 

personal exposure to radiation at an individual level. 

The treatment of radiation waste cannot be done through degradation by chemical or biological processes. 

Additionally, many radioactive materials have very long half-times (time necessary for half of the material 

to degrade or transform into non-radioactive materials) and thus radiation waste may pose a risk for many 

years after it was produced. Basically, there are only a few options for radiation waste treatment involving: 

• Containment of the waste in radiation-shielded containers usually buried underground 

• Isolation of radiation waste in remote locations such as remote caves or abandoned mines - which 

may also involve the use of some kind of barriers (shields), 

• When the first two alternatives are not possible, the waste may be diluted until background values 

are achieved. 

Heat and Radiation Pollution 

Basically, radiation is a method of heat transfer. While radiation may be generated in any conditions, the 

heat increases the amount of radiation and thus may increase the health risk. For example, radiation is 

concentrated in the ash due to burning processes. Also, the higher the heat, the higher the energy of radiation 

produced (e.g., UV rays are produced by hot bodies such as the sun). This is why radiation waste should be 

stored in cold places, away from any heating source. 

Law Enforcement 

In the U.S., environmental standards designed to protect human health from radiation are issued by EPA (the 

Environmental Protection Agency), along with guidance for federal agencies related to radiation exposure 

standards/limits. The Nuclear Regulatory Commission (NRC) is the federal agency responsible for 

https://www.environmentalpollutioncenters.org/radiation/facts/
https://www.environmentalpollutioncenters.org/radiation/diseases/


implementing some of the EPA’s regulation and standards. The Department of Energy (DOE) implements 

the standards at their facilities. 

Individual Prevention Measures 

At individual levels, there are measures you may take to prevent and/or reduce radiation pollution that may 

affect you and your family: 

• First, testing of your home for radon may be done by each person using inexpensive testing kits or by 

specialized consulting services. If radiation seems to be an issue (a higher than background value of 

radon in the home is found), a preferred radon reduction technique is the installation of a special 

system called active soil depressurization (ASD). This system contains a vent pipe with an inline 

centrifugal fan that operates continuously to vent radon and other intruding gases from beneath the 

house. Thus, the system may be efficient to block the intrusion into homes not only of radon, but also 

of other toxic chemicals (non-radioactive) that may get from the subsurface into indoor breathing air. 

• Also, a good way of avoiding radiation exposure is to choose an appropriate location for your 

home, away from the main sources of radiation pollution sources. 

 

 

 

 

 

      CONCLUSION 

 

The causes for environmental problems are many. The multiplicity of causes makes it difficult to clearly 

delineate the causes and consequences of environmental degradation in terms of simple one to one 

relationship. The causes and effects are often interwoven in complex webs of social, technological, 

environmental and political factors. However, some of the very common causes of environmental 

degradation which can be clearly pointed out are the population growth, the economic growth associated 

with the affluence factor and change of technology. Population is an important resource for development, 

yet it is a major cause of environmental degradation when it exceeds the threshold limits of the support 

systems. The overriding impact of adverse demographic pressure ultimately falls on our resources and 

ecosystems. Combined with it the conditions of poverty and underdevelopment themselves create a situation 

where the people are forced to live in squalor and further degrade their environment. The process of 

development itself also leads to damage of the environment, if not properly managed. Associated with the 

rapid economic growth, the extravagant affluence consume far more resources and put far greater pressure 

on natural resources. The change of technology causes planned obsolescence causing the generation of more 

and more wastes which in turn prove ecologically harmful. Short- term interests of private profit 

maximization, further, hamper the process of replacement of obsolete technologies by the ecologically 

benign technologies. 

 

  

https://www.environmentalpollutioncenters.org/residential/
https://www.environmentalpollutioncenters.org/residential/
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বূরভকা 
 

Bbkjাধাযণি ভাননুলয কামযকরানয পনর জরায় 
দরূলি নয় ড়নর, িানক ারন দলূণ ফা জর দলূণ ফনর। 
উদাযণস্বরূ, জরায় ফরনি হ্রদ, নদী, ভুদ্র, বূগবয স্থ 
রক্ত ররাস্তয এফং ভবৌভজরনকই ভফাঝায়। স্বাবারফক 
রযনফন দলূণকাযী দার্য উরস্থি নর জরদলূণ য়। 
উদাযণস্বরূ, অমযাপ্তবানফ রযনারধি ফজয যজর মরদ 
স্বাবারফক জরানয় জভা য়, িনফ িা জরজ ফাস্তুিনেয 
রযনফগি অফনরি ঘটানি ানয। এয পনর, বাটিয 
রদনক ফফাকাযী ভাননুলয ভনধয জনস্বানস্থযয ভযা 
ভদখা রদনি ানয। িাযা এই দরূলি জর ান কযায কানজ, 
স্দাননয কানজ অর্ফা ভনচয কানজ ফযফায কযনি ানয। 
জরফারি ভযানগয প্রনকান াযা রফনে মি ভানলু আক্রান্ত 
য় ফা ভাযা মায়, িানদয রংবাগই ঘনট জর দলূনণয 
কাযনণ। 

 

 

 



 

              জরদলূনণয কাযণভূ 
 

জরদলূণনক বূ-ষৃ্ঠিরীয় জর ফা ভবৌভজর দলূণ – এই 
দইুবানগ রফবক্ত কযা মায়। াভুরদ্রক দলূণ এফং রুি দলূণ 
– জর দলূনণয এই দটুি উনট। জর দলূনণয উৎ দটুি 
নি ানয – য় রফন্দ ুউৎ নিুফা অ-রফন্দ ুউৎ। রফন্দ ু
উৎন দলূনণয একটিভাত্র রচরিিনমাগয কাযণ র্ানক, ভমভন 
ভফননা জর ফা ফজয যজর রযনাধক কাযখানা। অ-রফন্দ ু
উৎ র আনযা ভফর রফসৃ্তি, ভমভন কৃরলজ জর।[৩] ফহু 
ভয় ধনয ক্রভফরধয ি কানজয পনরই দলূণ রৃি য়। দরূলি 
জরানয় র্াকা অর্ফা এয ংস্পনয আা ভস্ত গাছ এফং 
জীফই এয দ্বাযা ক্ষরিগ্রস্ত নি ানয। দলূনণয পনর একক 
প্রজারিগুনরা ধ্বং নি ানয এফং এযা ভম স্বাবারফক জজফ 
ংগঠননয অন্তগযি িাযও ক্ষরি নি ানয। 

 

জর দলূনণয কাযণ রননফ প্রচুয যাায়রনক এফং ভযাগ-
জীফাণুয কর্া ফরা ভমনি ানয; িাছাড়া অননক ভবৌি 
রস্থরিভাও যনয়নছ। দলূকগুনরা জজফ অর্ফা অজজফ 
দানর্যয নি ানয। উচ্চ িাভাত্রাও দরূলি জনরয কাযণ 



নি ানয। িাীয় দলূনণয একটি াধাযণ কাযণ র 
িারফদযুৎ ভকন্দ্র এফং রনপাৎাদন ভকনন্দ্র কুরযান্ট রননফ 
জনরয ফযফায। উচ্চ জরীয় িাভাত্রা অরিনজননয ভাত্রা 
করভনয় ভদয় মায পনর ভাছ ভাযা মায় এফং খাদযঙৃ্খনরয 
উাদানও রযফরিয ি য়, প্রজারিয ফাস্তুিে কনভ আন, 
এফং এয পনর িানয পনর িৃ ফযাকটিরযয়ায নিুন 
প্রজারিয উদ্ভফ য়।[৪][৫] 

 

জনরয নভুনা রফনেলণ কনয জর দলূণ রযভা কযা য়। 
ভবৌি, যাায়রনক এফং জজফ যীক্ষা কযা নি ানয। 
ঠিক রযকাঠানভা এফং রযচারনা রযকপনায দ্বাযাই 
জর দলূণনক রনয়েণ কযা ভমনি ানয। রযকাঠানভায 
ভনধয র্াকনি ানয ফজয যজর রযনাধক কাযখানা। 
ফজয যরনকাী রযনাধক কাযখানা এফং রপজাি 
ফজয যজনরয রযনাধক কাযখানা অনারধি ফজয যজনরয 
াি ভর্নক জরায়গুনরানক যক্ষা কযনি ানয। 
কৃরলখাভানযয ভক্ষনত্র কৃরলজ ফজয যজর রযনাধন এফং 
রনভযাণ স্থানন বূরভক্ষয় ভযানধয ফযফস্থাও জরদলূণ প্ররিনযাধ 
কযনি ানয। জর দলূণ ভযানধয আনযকটি উায় র 
প্রকৃরি-ভকরন্দ্রক ভাধান।[৬] ভরানিয গরি এফং এয 
রযভাণ করভনয় নযয রনকাী ফযফস্থায কামযকযী 



রনয়েণ কযা মায়। ভারকয ন মকু্তযানে, জর দলূনণয জনয 
ভযা রযচারনা ফযফস্থা রননফ জনরয রযভাণ কভাননা 

এফং জনরয ভান উন্নি কযায ভচিা কযা  নে। 

 

 

     জর মরদ ভানলুফারি দলূক দ্বাযা ক্ষরিগ্রস্ত য়, িনফ 
ভই জরনক দরূলি ফরা য়। এইকর দলূনকয পনর এই 
জর য় ভাননুলয ফযফানযয ভমাগয নি ানয না, ভমভন 
জরাননয অনমাগয নয় মায়, অর্ফা এই জনরয জীফনগাষ্ঠী 
ধাযনণয ক্ষভিাই নি নয় মায়, ভমভন ভাছ। আনেয়রগরয, 
জফার ষু্প, ঝড়, বূরভকম্প ইিযারদ প্রাকৃরিক ঘটনায 
পনরও জনরয গুণাগুনণ এফং এয ফাস্তুিারেক অফস্থায় 
প্রবূি রযফিয ন ভদখা ভদয়। 



 

জর দলূণ একটি রফেফযাী গুরুিয ভযা। এয জনয 
ফযস্তনয (আন্তজয ারিক স্তয ভর্নক ফযরক্তগি বূগবয স্থ রক্ত 
ররাস্তয এফং কুনয়া) জরম্পদ নীরিয ভূরযায়ন এফং 
নুভূযরযায়ন জরুযী। ভনন কযা য়, রফনে মি ভযাগ ও 
ভৃিুয য়, িায ভুখয কাযণ র জর দলূণ।[২][১] ২০১৫ 
ানর ১৮ রক্ষ ভাননুলয ভৃিুযয জনয দায়ী রছর জর 
দলূণ।[৮] 

 

জফরেক াভুরদ্রক রযনফগি ভীক্ষা নাভক ংস্থায ভনি 
জর দলূণ র অনযিভ প্রধান একটি রযনফগি ভযা 
ভমটা যফিী দকগুনরানি রৃর্ফীনি প্রানণয অরস্তত্বনক 
ংকনট ভপনর রদনি ানয। পাইনটাপ্ল্যাঙ্কটন ভমগুনরা ৭০% 
অরিনজন উৎন্ন কনয এফং রৃর্ফীয কাফযন-ডাই-
অিাইনডয একটি ফনড়া অং ভালণ কনয, জর দলূণ 
িানদয জনয একটি অনযিভ ভযা। এই রযরস্থরিয 
ভভাকারফরায জনয ংস্থা ভর্নক ভফ কনয়কটি দনক্ষ 
গ্রণ কযা নয়নছ, রকন্তু ভগুনরা কামযকযী নি দ ফছয 
ভয় রাগনফ।[৯][১০][১১] 

 



বাযি এফং চীন এই দইু ভদন জর দলূনণয ভাত্রা অিযন্ত 
ভফর। বাযনি প্ররিরদন আনভুারনক ৫৮০জন ভানলু জর 
দলূণজরনি ভযানগ (জরফারি ভযাগনভি) ভাযা মায়।[১২] 
চীননয নযয জনরয প্রায় ৯০ িাংই দরূলি।[১৩] ২০০৭ 
ানরয রনফানমুায়ী, চীননয াাঁচ রক্ষ ভানলু রনযাদ 
ানীয় জনরয ভর্নক ফরিি।[১৪] 

 

উন্নয়নীর ভদনয এই চূড়ান্ত জর দলূনণয াাার, 
উন্নি ভদগুনরাও রকন্তু দলূণজরনি ভযা রননয় রড়াই 
কনয চনরনছ। উদাযণস্বরূ, ২০০৯ ানরয ভারকয ন 
মকু্তযানেয জনরয ভান রযনানটয  ফরা নয়নছ ভম মি ভাইর 
প্রফানয ভূরযায়ন কযা নয়নছ িায ৪৪ িাং, ভূরযারয়ি 
হ্রনদয একনযয ৬৪ িাং এফং উাগয ও ভভানায 
ভকায়যায ভাইনরয ৩০ িাংনক দরূলি ফনর জানাননা 
নয়নছ। 

 

                জরদলূনণয প্রকাযনবদ  
 

াভুরদ্রক দলূণ: 



       ভুনদ্র দরূলি দানর্যয আগভননয একটি াধাযণ র্ 
র নদীয জর। এয একটি উদাযণ র, নদয ভায জর এফং 
কাযখানায ফজয য যারয ভুনদ্র রগনয় ভপরা। উন্নয়নীর 

ভদগুনরানিই রফনল কনয এই ধযননয দলূণ ভদখা মায়। 
ফাস্তরফক, াযা রফনেয ১০টি ফযফৃৎ ভুনদ্র প্ল্ারিক 
দলূণকাযী ভদনক ভফর ভর্নক কভ এই ক্রনভ াজানর য় – 
চীন, ইনন্দাননরয়া, রপররাইনস , রবনয়িনাভ, শ্রীরঙ্কা, 
র্াইরযান্ড, রভয, ভারনয়রয়া, নাইনজরযয়া এফং 
ফাংরানদ;[১৭] ভমকর নদীগুনরায ভাধযনভ ভুদ্র দরূলি 
য় িাযা র ইয়াঙ্গটনজ, রনু্ধ, ীিনদী, াই, নীর, গঙ্গা, 
ারয, আভুয, নাইনজয ও ভভকং এফং “রৃর্ফীনি ভুনদ্র মি 
প্ল্ারিক জভা য়, িায ৯০িাং এইকর নদীগুনরা 
দ্বাযা ফারি য়”।[১৮][১৯] 

 



প্ল্ারিক আফজয না ভুনদ্রয ফড় ফড় ফরনয়য (ঘুরণয) ভনধয 
আটনক নড়। প্ল্ারিক আফজয নাগুনরা াভুরদ্রক দলূনণ িৃ 
রফলাক্ত দার্যগুনরানক ভালণ কনয ভনয় মায পনর 
াভুরদ্রক জীফ এগুনরা ভখনয় ভপরনর িানদয যীনযও রফল 
প্রনফ কযনি ানয।[২০] এইকর দীঘযজীফী দার্যগুনরা 
অননক ভনয়ই ভলনভ াভুরদ্রক ারখ এফং প্রাণীনদয 
ভনট চনর মায়। এয পনর িানদয জনভয র্ আটনক 
মায়, মায পনর িানদয রখনদ কনভ মায় অর্ফা এয ভর্নক 
িাযা অনাানযও বুগনি ানয। 

 

 

 

 

ভূর দলূক ছাড়াও, িায রব্ধ রযরস্থরিযও অননক ধযননয 
অপ্রিযক্ষ প্রবাফ র্ানক। ভমভন বূনৃষ্ঠ জনরয ভরানি রর 
ভবন র্াকনর জরস্তনেয ভনধয রদনয় মূযযরি প্রনফ কযনি 
ানয না এফং এয পনর জরজ উরদ্ভনদয ানরাকংনেল 
প্ররক্রয়া ফযাি য়। 

 

 



 

 

 

 

ভবৌনভাজর দলূণ: 
 

ভবৌভজর এফং বূষৃ্ঠিরীয় জনরয ভনধযকায ভমাগানমাগটা 
রকছুটা জটির। মায পনর, ভবৌভজর দলূণনক বূষৃ্ঠিরীয় 
জর দলূণ ফরা মায় না।[২১] প্রকৃরিগি কাযনণই, বূগবয স্থ 



রক্ত ররাস্তনযয দরূলি ওয়ায প্রফণিা যনয়নছ, রকন্তু এই 
দলূনণয উৎ বূষৃ্ঠিরীয় জরানয়য প্রিযক্ষ ক্ষরি নাও 
কযনি ানয। রফন্দ ুফনাভ অ-রফন্দ ুউৎনয ার্যকয রকছু 
ভক্ষনত্র অপ্রারঙ্গক নি ানয। 

 

 

ভবৌভজনরয দলূনণয রফনেলনণয ভক্ষনত্র ভাটিয জফরিয এফং 
স্থাননয বূিত্ত্ব, জর বূিত্ত্ব, জররফদযা এফং দলূনকয প্রকৃরিয 
ওয নজয ভদওয়া য়। ভবৌভজনরয দলূনণয কাযনণয 
ভনধয ভমগুনরা র্ানক িা র: াধাযণবানফ ঘটা 
(রজওনজরনক), স্থানটায ভৌচফযফস্থা, রনকার ফযফস্থা, ায 
এফং কীটনানকয ফযফায, ফারণরজযক এফং 
করকাযখানায অফারিি ফরগযভন, াইড্রররক পাটর, 
রযান্ডরপর ররনচট 



 

     দলূণ উৎনযয রফবাগ 
 

বূষৃ্ঠিরীয় জর এফং ভবৌভজর দটুি রৃ্ক ম্পদ রননফ 
প্রায়ই চরচয ি এফং আনরারচি য়, মরদও এনদয ভনধয 
আন্তনমযাগ যনয়নছ।[২১] বূষৃ্ঠিরীয় জর ভাটিয ভনধয রদনয় 
চুাঁ ইনয় মায় এফং ভবৌভজনর রূান্তরযি য়। রফযীিক্রনভ, 
ভবৌভজরও বূষৃ্ঠিরীয় জনরয ভমাগান রদনি ানয। 
বূষৃ্ঠিরীয় জর দলূনণয উৎনক াধাযণি দইু বানগ 
রফবক্ত কযা য়। 

রফন্দ ুউৎ  

দলূণকাযী দার্য মরদ একটি রনরদয ি রচরিিনমাগয উৎ 
ভর্নক জরপ্রফান মকু্ত য় (নমভন ননরয ভাধযনভ, অর্ফা 
খানায ভনধয রদনয়), িনফ িানক রফন্দ ুউৎ জর দলূণ ফরা 
য়। এই ধযননয উৎনয উদাযণ রননফ ফরা মায় ভকান 



রনকাী জনরয রযনাধনকাযী কাযখানা, ভকান 
রপকাযখানা, অর্ফা নযয ভকান ভফননাজনরয নদযভা। 

 

ইউ.এ রিন ওয়াটায অযাক্ট (রডব্লুএ) রফন্দ ু উৎনয 
ভকফরভাত্র রনয়েণভূরক ফযফস্থা গ্রনণয জনয জিরয 
নয়রছর।[২২] রডব্লুএয এই ংজ্ঞা ১৯৮৭ ানর ংনারধি 
য় এফং এয পনর এনি ভৌযবায ভফননাজর রনকাী 
ফযফস্থা, রপকাযখানায অরিরযক্ত জরও (নমভন রনভযাণ 
স্থানন) স্থান ায়। 

অরফন্দ ুউৎ: 
       

অ-রফন্দ ু উৎ দলূণ ফরনি ভমখানন একটি রনরদয ি উৎ 
ভর্নক দলূণ ছড়ায় না, িানক ভফাঝায়। এইধযননয দলূণ 
প্রায়ই একটি ফৃৎ অিনর অপ রযভাণ দলূণকাযী দার্য 
জভা নি নি িায ক্রভফরধযি রূনয পনর জিরয য়। এয 
একটি াধাযণ উদাযণ র াযমকু্ত কৃরলজরভনি 
নাইনরানজন ভমৌনগয রররচংনয়য পনর ভফরযনয় মাওয়া।[৩] 
কৃরলনক্ষনত্র অর্ফা ফনািনর ভফননাজনরয ানর্ ভাটিয 
উাদান ভফরযনয় মাওয়ানকও অ-রফন্দ ু উৎ দলূনণয 
উদাযণ ফরা ভমনি ানয। 



বূষৃ্ঠিরীয় রনকাী দলূনণয ফাস্তুিারেক প্রবানফয 
নচিনিা ফরৃধয জননয ইউনক এনবায়যননভন্ট এনজরন্পয 
নীর নদযভা এফং রুদ ভাছ প্রিীনকয ফযফায 

ারকয ং স্থান, যাস্তাঘাট এফং ফনড়া ড়ক ভর্নক দরূলি 
ভফননাজনরয রনকা, মানক নযয যানঅপ ফরা য়, িাও 
রকন্তু অ-রফন্দ ু উৎনয ভেণীনিই গণয য়। এই যানঅপ 
একটি রফন্দ ু উৎও নয় ভমনি ানয কাযণ এটানক 
রফনলবানফ ভফননাজনরয রনকাী ফযফস্থায ভাধযনভ 
প্রফারি কযা য় এফং ননরয ভাধযনভ িা স্থানীয় 
ষৃ্ঠিরীয় জনরয ভনধয রগনয় ভভন। 

 দলূণকরয দার্য এফং িানদয 
উৎ: 

জর দলূণকাযী রনরদয ি দার্যগুনরা যাায়রনক, ভযাগ 
ংক্রাভক জীফাণু, এফং ভবৌি রযফিয ন ভমভন উচ্চ 
িাভাত্রা এফং রফফণযিায ভি রফরবন্ন ধযননয নি ানয। 
যাায়রনক এফং অনযানয দার্য মানদয রনয়েণ কযা য়, 
ভফ দার্য প্রাকৃরিক নি ানয (নমভন কযাররয়াভ, 
ভারডয়াভ, ভরাা, ভযাঙ্গারনজ প্রবৃরি), রকন্তু প্রকৃরিনি 
িানদয ঘনত্ব দ্বাযা ভফাঝা মায়, িাযা জনরয স্বাবারফক 



উাদান না রক দলূক। প্রাকৃরিক উাদাননয উচ্চ ঘনত্ব 
জরজ উরদ্ভদ ও প্রাণীয ওনয ক্ষরিকয প্রবাফ ভপরনি 
ানয। 

 

অরিনজননয ভাত্রা করভনয় ভদওয়া দানর্যয ভনধয প্রাকৃরিক 
ফস্তু র্াকনি ানয, ভমভন উরদ্ভনদয অং (উদাাঃ ািা এফং 
ঘা), আফায ভনলুযিৃ যাায়রনক দার্যও র্াকনি 
ানয। অনযানয প্রাকৃরিক এফং অযাননরানানজরনক দার্য 
জনর টারফযরডটি (নভঘােন্নিা) রৃি কযনি ানয মা আনরা 
প্রনফন ফাধা ভদয়, উরদ্ভনদয ফরৃধ ফযাি কনয এফং ভানছয 
রকছু প্রজারিয ভক্ষনত্র পুরকানক আটনক ভদয়।[২৪] 

 

জনরয ভবৌি যাায়রনক অফস্থায রযফিয ননয জনয দায়ী 
ভমকর রফলয় িা র অম্লত্ব (রএইচ ভাত্রায রযফিয ন), 
জফদযুরিক রযফাীিা, িাভাত্রা এফং ইউনরারপনকন। 
ইউনরারপনকননয ভাধযনভ একটি ফাস্তুিনে যাায়রনক 
উাদানগুনরানক ফারড়নয় ভদওয়া য় মানি ফাস্তুিেটিয 
প্রার্রভক উৎাদন ক্ষভিায ফরৃধ য়। ইউনরারপনকননয 
ভাত্রায ওয রযনফনয ভনরিফাচক প্রবাফ রনবয য কনয 
ভমভন এয পনর অযাননারিয়া (অরিনজননয রযভাণ কনভ 



মাওয়া) নি এফং জনরয ভান গুরুিযবানফ হ্রা ভনি 
ানয মায পনর ভাছ এফং অনযানয প্রাণীকুনরয ক্ষরি য়। 

 

 ভযাগ ংক্রাভক জীফাণু  

       ভযাগরৃিকাযী অণজুীফগুনরানক ভযাগ ংক্রাভক 
জীফাণু ফা যানর্ানজন ফরা য়। এইকর জীফাণগুুনরা 
ভানফনদন ফা প্রাণীনদন জরফারি ভযাগ রৃি কযনি 
ানয।[২৫] কররপভয ফযাকটিরযয়া জরফারি ভযানগয প্রকৃি 
কাযণ না নরও এনদযনকই জর দলূনণয একটি ফযাকটিরযয় 
ভানদণ্ড রননফ াধাযণবানফ ফযফায কযা য়। অনযানয 



ভমকর অণজুীফ দরূলি বূষৃ্ঠিরীয় জনর াওয়া মায় 
এফং ভমগুনরা ভানফ যীনযয ক্ষরিাধন কনয ভগুনরা র: 

 

 ফযুনখারনডরযয়া রউনডাভানেই 

 রক্রনটানস্পারযরডয়াভ াযবাভ 

 রগয়ারডয য়া আয়াভরিয়া 
 ারনভাননো 
 ভনানযাবাইযা এফং অনযানয বাইযা 

       যজীফী কৃরভ, রনিানাভা প্রকৃরি[২৬][২৭] 

ভযাগ ংক্রাভক জীফাণু ভই রনরদয ি স্থানটিয ভৌচফযফস্থা 
(ভরনাধন প্রনকাষ্ঠ ফা ভটিক টযাঙ্ক, খাটা ায়খানা) 
অর্ফা অমযাপ্তরূন ভারধি রনকাী জনরয ভর্নক অরধক 
ভাত্রায় ছরড়নয় নড়।[২৮] নুযাননা নযয নুযাননা 
রযকাঠানভায রনকাী ফযফস্থায় অফারিি ফরগযভননয 
(নর, াম্প, বারনবয পাটর) পনর নদয ভায দরূলি জর 
ফাইনয চনর আনি ানয। রকছু নয ংমকু্ত রনকাী 
ফযফস্থা আনছ ভমগুনরায দরূলি জর ঝড় ফরৃিয ভনয় 
অরযনারধি অফস্থানিই ফাইনয ভফরযনয় আনি 
ানয।[২৯] নদয ভায দরূলি জনরয াাঁকও (অধাঃরক্ষপ্ত) 
জরায়নক দরূলি য়। 



গৃাররি শু ংক্রান্ত কাজকভয ভমখানন চনর ভফ 
জায়গা খাযাবানফ রযচাররি নরও ভযাগজীফাণযু 
ংক্রভণ নি ানয। 

 

 জজফ, অজজফ এফং ভযানক্রানকারক 
দলূণকাযী দার্য 
 

    এইকর দলূণকাযী দার্যগুনরা জজফ এফং অজজফ দার্য 
নি ানয। অননক যাায়রনক দার্যও রফলাক্ত য়। 

রনউরজরযানন্ডয অকরযানন্ডয একটি নযয ভছাট নদীনি 
দলূণ কভাননায জনয একটি আফজয না ংগ্রনয ফরৃধ। 

জজফ জর দলূনকয ভনধয ভমগুনরা নড়, িা র: 

 

রডটাযনজন্টস  

যাায়রনকবানফ জীফাণুভুক্ত ানীয় জনরয ভনধয র্াকা 
জীফাণধু্বংকাযী উজাি দার্য, ভমভন ভিানযাপভয 

খাদয প্ররক্রয়াকযণজাি ফজয য, ভমগুনরায ভনধয যনয়নছ 
অরিনজননয চারদামকু্ত দার্য, চরফয, রগ্রজ 



কীটনাক এফং ভবলজনাক, রফরবন্ন ধযননয 
অগযযাননাযারাইড এফং অনযানয যাায়রনক ভমৌগ 

ভনরাররয়াভ াইনড্রাকাফযন, ভমভন জ্বারারন (ননরার, 
রডনজর জ্বারারন, ভজট জ্বারারন, এফং জ্বারারন ভির) এফং 
ররেরকাযক ভির (নভাটয ভির), এফং ভফননাজনরয ভনধয 
রদনয় ফনয় আা জ্বারারনয দন-যফিী উজাি 
দার্য[৩০] 

উদ্বায়ী জজফ ভমৌগ, ভমভন অনুমকু্ত িয়স্থান ভর্নক 
ছরড়নয় ড়া কাযখানায দ্রাফক। 

ভিারযনমকু্ত দ্রাফক, এগুনরা ঘন অ-জরীয় দায িযর মা 
জনর বানরাবানফ দ্রফীবূি না নি াযায জনয এফং ঘনত্ব 
ফারড়নয় ভিারায কাযনণ জরাধানযয িরায় রগনয় রিি 
য়। 

ররনিারযনননটড ফাইরপনাইর (রররফ) 

রাইনিানযাইরর্ররন 

াচয নিানযট 

ফযরক্তগি স্বাস্থযরফরধ দ্রফয এফং প্রাধনী দ্রনফয উরস্থি 
রফরবন্ন যাায়রনক ভমৌগ 



ড্রাগ দলূণ মায ভনধয যনয়নছ ওলধু ড্রাগ এফং িানদয 
রফাকজাি দ্রফয। এনফয ভনধয যনয়নছ অযারন্টরডনপ্রযান্ট 
ড্রাগ অর্ফা গবয রননযাধক ফরড়য ভি নভযান ওলধু। 
একর অণগুুনরা এিই কু্ষদ্র ভম দাভী ও উন্নি ভাধক 
কাযখানা ছাড়া এনদযনক ভুক্ত কযা ভফ জটির।[৩১] 

অজজফ জর দলূণকাযী দার্যগুনরায ভনধয যনয়নছ: 

 

রপকাযখানায ফজয য রনষ্কাননয দ্বাযা িৃ অম্লত্ব (রফনল 
কনয িারফদযুৎ ভকনন্দ্রয ারপায ডাই-অিাইড) 

খাদয প্ররক্রয়াকযনণয ফজয য ভর্নক প্রাপ্ত অযানভারনয়া 

রপকাযখানায উজাি রননফ প্রাপ্ত যাায়রনক ফজয য 

নাইনরট এফং পনপট জািীয় উাদানমকু্ত ায মা 
কৃরলজরভ ভর্নক এফং ফারণরজযক ও গৃস্থ ফযফানযয পনরও 
ফরৃিয জনরয ানর্ মকু্ত য়[৩০] 

ভভাটয গারড়য বাযী ধািু (নযয ফলযায জনরয প্রফানয 
ভাধযনভ)[৩০][৩২] এফং অম্ল খরনয নদযভা 

ভকওনাট ংযক্ষণকাযী ভর্নক রনাঃিৃ দানর্যয জরজ 
ফাস্তুিনে রগনয় ভভা 



রনভযায়ভান অির, ফকৃ্ষনেদন, ঝুভ চাল অর্ফা বূরভ 
রনষ্কান অির ভর্নক প্রফারি জনরয রর (অধাঃরক্ষপ্ত) 

ভযানক্রানকারক দলূণ – জর দলূণকাযী দৃযভান ফনড়া 
ফনড়া দার্য – ভমগুনরানক নযয ভঝানড়া জনরয ভপ্ররক্ষনি 
বাভান ফরা চনর, অর্ফা াভুরদ্রক জঞ্জার মখন উন্কু্ত 
াগনয াওয়া মায় এফং এইধযননয দার্যগুনরানক 
রনম্নরররখিবানফ অন্তবুয ক্ত কযা মায়: 

 

ভাটিনি ভাননুলয দ্বাযা রযিযক্ত আফজয না (নমভন, কাগজ, 
প্ল্ারিক, অর্ফা নি খাফায), এয ানর্ যনয়নছ 
দঘুযটনাপ্রমকু্ত অর্ফা ইোকৃিবানফ আফজয নায স্তু জিরয, 
মা ফরৃিয জনরয ানর্ ধুনয় মায় এফং বূষৃ্ঠিরীয় জনর 
উন্কু্ত য়। 

নাডয র, ভছাট ভছাট ফযফযাী ছরড়নয় র্াকা জনরয 
প্ল্ারিনকয টুকনযা। 

রযিযক্ত বাঙা জাাজ। 

 

 

 



 

 

জরদলূণ প্ররিকানযয উায়: 
 

ভৌযবায ফজয যজনরয ভাধন: 

          উন্নি ভদনয নয, ভৌযবায ফজয যজর (অর্ফা 
রনকাী জর) ভকন্দ্রীবূি রনকাী জনরয ভাধনকাযী 
কাযখানা দ্বাযা রফনলবানফ রযনারধি য়। বানরাবানফ 
রযকরপি এফং রযচাররি ফযফস্থায ভাধযনভ (নমভন, 
ভাধযরভক ভাধনকাযী দনক্ষ অর্ফা আনযা উন্নি 
ভাধন) ৯০ িাং ফা িায ভফর দলূণকাযী দার্য 
রনকাী জর ভর্নক দযূ কযা মায়।[৩৮] ভকান ভকান 
কাযখানায় অরিরযক্ত ফযফস্থা র্ানক মানি রুিকয 
উাদান এফং ভযাগ ংক্রাভক জীফাণু দযূ কযা ভমনি 
ানয, রকন্তু এইকর আনযা উন্নি ভাধনভূরক দনক্ষ 
ক্রভই আনযা ভফর ফযয়ফহুর নয় ড়নছ। 

ভকন্দ্রীবূি ভাধনকাযী কাযখানায রযফনিয  (অর্ফা 
াাার) রযনফরবরিক ভাধানও ফযফায কযা 
নে।[৬] 



 

ভমফ নয ভৌচারনয়য নদযভায জর উনচ নড় অর্ফা 
ংমকু্ত নদয ভায জর উনচ নড় িাযা ভইফ অনারধি 
রনগযভন ভযাধ কযনি এক ফা একারধক প্রনকৌরী ফযফস্থা 
ভনয়, মায ভনধয যনয়নছ: 

 

একটি ফজু রযকাঠানভাভূরক ফযফস্থা গ্রণ কযা য় 
মানি ভগ্র ফযফস্থাটিয ঝনড়া জনরয রযচারন ক্ষভিা 
উন্নি নি ানয এফং ভাধনকাযী কাযখানায 
াইড্রররনকয ওয অরিরযক্ত চা কভানি ানয।[৩৯] 

অফারিি রনগযভন এফং রফকর মনেয ভভযাভি ও 
ফদর।[২৯] 

রনকাী ংগ্র ফযফস্থাটিয াভরগ্রক াইড্রররক ক্ষভিাফরৃধ 



(এটা অরধকাং ভক্ষনত্রই একটি ফযয়ফহুর রফকপ)।     

 

 

রনরদয ি স্থাননয য়াঃরনষ্কান ফযফস্থা এফং 
রনযাদরূন রযচাররি য়াঃরনষ্কান 
ফযফস্থা: 
 ভমকর অিনর ভৌযবায ভাধনকাযী কাযখানা ভনই 
ভকর জায়গায় অফরস্থি ফারড়য এফং ফযফায়ী অিনর 
ফযরক্তগি ভরটক টযাঙ্ক ফা ভরনাধনকাযী প্রনকাষ্ঠ র্ানক 
মা ভই রনরদয ি স্থাননয ফজয যজরনক নূফযই ভাধন কনয ভদয় 
এফং িা ভাটিনি রগনয় চুাঁ ইনয় জভা য়। বুর রযকরপি 
অর্ফা স্থারি ভরটক ফযফস্থা ভবৌভজনরয দলূণ ঘটানি 
ানয।  জনয়ন্ট ভরনটরযং ভপ্রাগ্রাভ পয ওয়াটায াপ্ল্াই 
অযান্ড যারননটননয একটি রনফ অনমুায়ী, ২০১৭ ানর 
ভগ্র রফনে প্রায় ৪৫ ভকাটি ভাননুলয কানছ রনযাদবানফ 
রযচাররি ভকান যারননটন ভনই।[৪০] যারননটননয 
অবানফ প্রায়ই জর দলূণ য়, ভমভন উন্কু্ত ভরিযানগয 
অবযানয ভাধযনভ: ফরৃি অর্ফা ফনযায় ভাননুলয ভর 
ভাটিয িরায় চনর মায় ভমখান ভর্নক ভগুনরা বূষৃ্ঠিরীয় 



জনর জভা নি র্ানক। াধাযণ খাটা ায়খানাও ফরৃিয 
জনর প্ল্ারফি নি ানয। রনযাদবানফ রযচাররি 
যারননটন ফযফস্থায পনর এই ধযননয জর দলূণ ভযাধ 
কযা ভমনি ানয।[৪০] 

 

  করকাযখানায ফজয যজনরয ভাধন: 

       রকছু রপকাযখানা ভর্নক ফজয যজর রনষ্কারি য় 
ভমগুনরা গৃস্থ ফজয যজনরয ভিই এফং রনকাী জনরয 
ভাধনকাযী কাযখানা কিৃয ক রযনারধি কযা ভমনি 
ানয। ভমকর করকাযখানা ভর্নক ফজয যজনরয ানর্ উচ্চ 
ঘননত্বয জজফ দার্য (নমভন, ভির ও গ্রীজ), রফলাক্ত 
দলূণকাযী দার্য (নমভন, বাযী ধািু, উদ্বায়ী জজফ ভমৌগ) 
অর্ফা জজফ উাদান ভমভন অযানভারনয়া রনগযি য়, 
িানদয রফনল যকভ ভাধনকাযী ফযফস্থা প্রনয়াজন 
য়।[৪১] ভছাটখানটা করকাযখানাগুনরা একটি প্রাক-
ভাধনকাযী ফযফস্থা স্থান কনয মায দ্বাযা রকছু দলূণকাযী 
দার্য ভফরযনয় মায় (নমভন, রফলাক্ত ভমৌগ), এফং িাযয 
এযা ভই অধযরযনারধি ফজয যজর ভৌযবায রনকাী 
ফযফস্থায় ভুক্ত কনয।[৪২][৪৩] ভমকর করকাযখানায 
ফজয যজনরয রযভাণ অিযন্ত অরধক য়, িাযা রনজস্ব 



ভাধনকাযী ফযফস্থা রযচারনা কনয। রকছু করকাযখানা 
িানদয রনভযাণ ধরিয নুযরযকপনা কনয দলূণকাযী 
দানর্যয দযূীকযণ অর্ফা হ্রা কযনি পর নয়নছ; এই 
ধরিনক ফরা য় দলূণ ভযাধ। 

 

িারফদযুৎ ভকন্দ্র অর্ফা রনভযাণ কাযখানা ভর্নক উৎন্ন 
ফজয যজনরয িা দযূ কযনি রনম্নরররখি প্রমরুক্ত ফযফায 
কযা য়: 

 

ীিরকাযী কুুয, ফাষ্পীবফন, রযফন ও রফরকযনণয 
ভাধযনভ ীির কযায উনেনয কৃরত্রভ জরানয়য রনভযাণ। 

ীিরকাযী টাওয়ায, ভমগুনরা ফাষ্পীবফন অর্ফা িা 
স্থানান্তনযয ভাধযনভ ফজয য িানক রযনফন স্থানান্তরযি 
কনয 

ভকানজনানযন, এভন একটি ধরি ভমখানন ফজয য িা 
গৃস্থ ফারড়নি অর্ফা করকাযখানায় িা ফযফানযয জনয 
নুফযযফাযনমাগয কনয ভিারা য়।[৪৪] 

 

 কৃরলজরভয ফজয যজনরয রযনাধন: 



           ভারকয ন মকু্তযানে ফনর্নক ভফর রযভাণ কৃরল 
দলূণ অধাঃরক্ষপ্ত রর (ভাটিয গুাঁনড়া) জরভ ভর্নক ধুনয় 
মাফায পনর ঘনট র্ানক।[২৪] কৃলকযা বূরভক্ষয় ভযাধ 
কযায ভাধযনভ এইধযননয ধুনয় মাওয়া ভযাধ কযনি 
ানযন এফং ভাটিনক িাাঁনদয কৃরলনক্ষনত্র ধনয যাখনি 
ানযন। কনটুযয প্ল্াওরয়ং, ক্র ভাররচং, ক্র ভযানটান, 
ফহুফলযজীফী নযয চাল এফং রযারযয়ান ফাপায স্থান 
কযা প্রবৃরি র বূরভক্ষয় ভযানধয াধাযণ রকছু 
উায়।[৪৫][৪৬] কৃরলনক্ষনত্র ভমকর ায উাদান 
(নাইনরানজন ও পপযা) প্রনয়াগ কযা য় িা র, 
ফারণরজযক ায, শুয ফজয য, অর্ফা ভৌযবায ফা 
করকাযখানায ফজয যজর (প্রফা) ফা কাদাভাটি ছরড়নয় 
ভদওয়া। এইকর ায উাদানগুনরা নযয ভলাং, ভচ 
জর, ফনয প্রাণী এফং রযনফগি িনয়য ভাধযনভও প্রফান 
রভনি ানয।[৪৬] কৃলকযা ায উাদান ফযফস্থানা 
রযকপনা কনয ানযয অরিরযক্ত প্রনয়াগ কভানি ানযন 
এফং ায উাদান দলূনণয োফনানক কভানি 
ানযন।[৪৫][৪৬] কীটনানকয প্রবাফ কভানি, কৃলকযা 
রিররি কীট ফযফস্থানা প্রমরুক্ত ফযফায কযনি ানযন 
(মায ভনধয র্াকনি ানয জজফ কীট দভন) মায পনর 
কীনটয ওয রনয়েণও যাখা মানফ আয অনযরদনক 



যাায়রনক কীটনানকয ওয রনবয যীরিাও কভনফ; 
এনি জনরয গুণভান ফজায় যাখা েফ নফ।[৪৭] 

 

ভমকর খাভানয অিযন্ত ভফর রযভানণ শুয অর্ফা 
ভুযগী ংক্রান্ত কাজকভয কযা য়, ভমভন খাভায কাযখানা 
ভগুনরানক ভারকয ন মকু্তযানে কনননেনটড্  অযারনভার 
রপরডং অানযনস  অর্ফা রপডরটস  ফরা য় এফং 
এগুনরানক ভফর রযভানণ যকাযী রনয়েনণয আওিায় 
আনা নয়নছ।[৪৮][৪৯] শুয ফনজয যয অধাঃরক্ষপ্ত অংনক 
অফায়ফীয় হ্রনদয ভনধয ভযনখ ভাধন কযা য় এফং 
িাযয ভস্ধ কনয ফা চুাঁ ইনয় ভপরায ভাধযনভ ঘাজরভনি 
উন্কু্ত কযা য়। শুয ফনজয যয ভাধননয জনয অননকভয় 
রনরভযি জরাবূরভও ফযফহৃি য়। রকছু শুয ফজয যনক 
আফায খনড়য ানর্ রভরনয় ভাধন কযা য় এফং উচ্চ 
িাভাত্রায় রভোনয রূান্তরযি কনয িানক 
ফযাকটিরযয়াগিবানফ রনফীজ কনয ভিারা য় এফং এবানফ 
খাাঁটি ানয রযণি কনয ভাটিয উন্নরি কযা য়। এইকর 
প্রমরুক্তনক “রফন্দ ুউৎ রনয়েণ” ফরা য়। 

         



                          উংায: 

জনরয ওয নাভ জীফন এই কর্াটি খুফই প্রারঙ্গক ংগ্র 
রজফকুরনক ফাাঁরচনয় যাখায জনয জনরয অফদান 
অনস্বীকাময ভম ছাড়া রৃর্ফীয ফনুক রজফকুনরয অরস্তত্ব 
ফজায় র্াকনিা না। রকন্তু ভানফবযিায অগ্রগরিয নঙ্গ 
নঙ্গ ভগ্র রযনফনয াাার জর ফযাকবানফ দরূলি 
নে মায জনয দাই ভাননুলয রফনফচনারন রক্রয়াকরা মা 
আগাভী রদনন ভগ্র রফেনক রফনদয িখুীন কযনফ। রকন্তু 
এই জরদলুনণয রযরস্থরিনক াভার ভদওয়ায উায়  

একভাত্র ভানফজারিয নচিনিা। 
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INTRODUCTION 
Air Pollution is the presence of substances in the 
atmosphere that are harmful to the health of 
humans and other living beings, or cause damage to 
the climate or to the materials. There are many 
different types of air pollutants such as gases,(such 
as ammonia, carbon monoxide, sulfur dioxide, 
nitrous oxide, methane and chlorofluorocarbons), 
particulates (both organic and inorganic), and 
biological molecules. Air Pollution may cause 
diseases, allergies, and even death to human; it may 
also cause harm to other living organisms such as 
animal and food crops, and may damage the natural 
environment ( for example, climatic change, ozone 
depletion, or habitat degradation) or built 
environment ( for example, acid rain ). Both human 
activity and natural processes can generate air 
pollution. 

What is Air Pollution? 
Air Pollution refers to the release of pollutants into the air 
that are detrimental to human health and the planet as a 
whole. The clean air act authorizes the U.D Environmental 
Protection Agency (EPA) to protect public health by 
regulating the emissions of these harmful air pollutants. 
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The NRDC has been a leading authority on this law since it 
was established in 1970. 

What causes Air Pollution? 
“ Most air pollution comes from energy use and 
production”, says John Walke, director of the clean 
air project, part of the Climate and clean energy 
program at NRDC.” Burning fossil fuels releases gases  

Air Pollution from 
a cooking oven 

and chemicals into the air.” And in especially 
destructive feedback loop, air pollution not only 
contributes to climate change but is also 
exacerbated by it. “Air Pollution in the form of 
carbon dioxide and methane raises the earth 
temperature,” Walke says. “Another type of air 
pollution is then worsened by that increased heat: 
Smog forms when the weather is warmer and there 
is more ultraviolet radiation”. Climate change also 
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increases the production of allergenic air pollutants 
including mold and pollen. 

Effects of Air Pollution 
“While we’ve made progress over the last 40 plus 
years improving air quality in the U.S  thanks to the 
Clean Air Act, climate change will make it harder in 
the future to meet pollution standards, which are 
designed to protect health,” says Kim Knowlton 
senior scientist and deputy director of the NRDC 
Science Center . 

Smog and soot  
These two are the most prevalent types of air 
pollution. Smog or “ ground level zone”, as it is more 
wonkily called, occurs when emissions from 
combusting fossil fuels react with sunlight. Soot, or “ 
particulate matter”, is made up of tiny particles of 
chemicals, soil, smoke, dust or allergens, in the form 
of gas or solids, that are carried in the air . The EPA’S 
“ English guide to the clean air act” states, In many 
part of the United States, pollution has reduced the 
distance and clarity of what we see by 70 percent. 
The sources of smog and soot are similar. “Both 
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come from cars, trucks, factories, power plants, 
incinerator, engines- anything that combusts fossil  
fuels such as coal, gas or natural gas”, Walke says, 
the tiniest airborne particles in soot whether they’re 
in the form of gas or solids are especially dangerous 
because they can penetrate the lungs and 
bloodstream and worsen bronchitis, leads to heart 
attacks, and even hasten death. 

                         Reducing Smog and soot  
                              from Air Pollution 

Hazardous Air Pollutants 

These are either deadly or have severe health risks 
even in small amounts. Almost 200 are regulated by 
law ; some of the most common are mercury, lead, 
dioxin, and benzene. “These are also most often 
emitted during gas or coal combustion, incinerating, 
or in the case of benzene, found in gasoline,” Walke 
says  Benzene, classified as a carcinogen by the EPA, 
can cause eye, skin, and lung irritation in the short 
term and blood disorders in the long term. Dioxins 
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more typically found in food but also present in small 
amounts in the air, can affect the liver in the short 
term and harm the immune, nervous, and endocrine 
system, as well as reproductive functions. Lead in 
large amounts can damage children’s brain and 
kidneys, and even in small amounts it can affect 
children’s IQ and ability to learn. Mercury affects the 
central nervous system. 

Greenhouse Gases 
By trapping the earth’s heat in the atmosphere, 
greenhouse gases leads to warmer temperatures 
and all the hallmarks of climate change: rising sea 
levels, more extreme weather, heat related deaths, 
and increasing transmission of infectious diseases 
like Lyme. According to a 2014 EPA study, Carbon 
dioxide was responsible for 81 percent of the 
country’s total greenhouse gas emissions, and 
methane made up 11 percent. Carbon dioxide comes 
from combusting fossil fuels, and methane comes  



 9 

from natural and industrial sources, including the 
large amounts that are released during oil and gas 
drilling, “Walke says. We emit far larger amounts of 
carbon dioxide, but methane is significantly more 
potent, so it’s also very destructive”. Another class of 
greenhouse gases hydrofluorocarbon ( HFCs), are 
thousands of times more powerful than carbon 
dioxide in their ability to trap heat. In October 2016, 
more than 140 countries reached an agreement to 
reduce the use of these chemicals- which are used in 
air conditioners and refrigerators and find greener 
alternative over time. David Doniger, senior strategic  
director of NRDC’S Climate and Clean Energy 
program, writes,” NRDC estimates that the agreed 
HFC phase down will avoid the equivalent of more 
than 80 billion tons of CO² over the next 35 years.” 

Pollen and mold 
Mold and allergens from trees, weeds, and grass are 
also carried in the air, are exacerbated by climate 
change, and can be hazardous to health. Though 
they are not regulated and are less directly 
connected to human actions, they can be considered 
a form of air pollution. “When homes, schools, or 
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businesses get water damage, mold can grow and 
can produce allergenic airborne pollutants,” 
Knowlton says. “Mold exposure can precipitate 
asthma attacks or an allergic response, and some 
mold can even produce toxins that would be 
dangerous for anyone to inhale”. 
Pollen allergies are worsening because of climate 
change. “Lab and field studies are showing that 
pollen producing plants especially ragweed grow 
larger and produce more pollen when you increase 
the amount of carbon dioxide that they grow in,” 
Knowlton says. Climate change also extends the 
pollen production session, and some studies are 
beginning to suggest the ragweed pollen itself might 
be becoming a more potent allergen”. If, so more 
people will suffer runny noses, fevers, itchy eyes, and 
other symptoms. 

Air Pollution and Environmental Justice 
Historically, racist zoning policies and the 

discriminatory lending practices known as redlining 
have combined to keep polluting industries and car- 
choked highways away from white neighborhood 
and have turned communities of color- especially 
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poor and working class communities of color-into 
sacrifice zones where residents are forced to breathe 
dirty air and suffer the many health problems 
associated with it. In addition to the increased health 
risk that come from living in such places, members of 
these communities experience economic harm in the 
form of missed workdays, higher medical costs, and 
local underinvestment.  
Environmental racism isn’t limited to cities and 
industrial areas. Outdoor labourers, including the 
estimated three million migrant and seasonal 
farmworkers in the United States, are among the 
most vulnerable to air pollution- and also among the 
least equipped, politically, to pressure employers 
and lawmakers to affirm the right to breathe clean 
air. 

Controlling Air Pollution 
 In the United States, the Clean Air Act has been a 
crucial tool for reducing air pollution since it’s 
passage in 1970, although fossil fuel interests aided 
by industry- friendly lawmakers have frequently 
attempted to weaken it’s many protection. Ensuring 
that this bedrock environmental law remain intact 
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and properly enforced will always be key to 
maintaining and improving our air quality.  
But the best, most effective way to control air 
pollution is to speed up our transition to cleaner 
fuels and industrial processes. By switching over to 
renewable energy sources (such as wind and solar 
power), maximizing fuel efficiency in our vehicles, 
and replacing more and more of our gasoline 
powered cars and trucks with electric versions, we’ll 
be limiting air pollution at it’s source while also 
curbing the global warming that heightens so many 
of it’s worst health impacts.  

How to help reduce air pollution? 
“The less gasoline we burn, the better we’re doing to 
reduce air pollution and harmful effects of climate 
change,” Walke says. “ Make good choices about 
transportation. When you can, walk, ride a bike, or 
take public transportation. For driving, choose a car 
that gets better miles per gallon of gas, or choose an 
electric car.” You can also investigate your power 
provider options- you maybe able to request that 
your electricity be supplied by wind or solar. Buying 
your food locally cuts down on the fossil fuels burned 
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in trucking or flying food in from across the country. 
And most important,” Support leaders who push for 
clean air and water and responsible steps on climate 
change, ”Walke says . 

How to protect your health? 
• “When you see in the news or hear in the 

weather report that pollution levels are high, it 
maybe useful to limit the time when children go 
outside or you go for a jog, ”Walke says. 
Generally, ozone levels tend to be lower in the 
morning. 

• If you exercise outside, stay far as you can from 
heavily trafficked roads. Then shower and wash 
your clothes to remove fine particles. 

• The air may look clear, but that doesn’t mean it’s 
pollution free. Utilize tools like the EPA’s air 
pollution monitor, Airnow to get the latest 
conditions. If the air quality is bad, stay inside 
with windows closed.  

• If you live or work in an area prone to wildfire’s, 
stay away from the harmful smoke as much as 
you’re able. Consider keeping a small stock of 
masks to wear when conditions are poor.  
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• Wear sunscreen. When ultraviolet radiation 
comes through the weakened ozone layer, it can 
cause skin damage. 

 
Conclusion 

The health of the public, especially those who 
are the most vulnerable, such as children, the 
elderly and the sick, is at risk from air pollution, 
but it is difficult to say how large the risk is. It is 
possible that the problem has been over – 
stressed in relation to other challenges in the 
field of public health. 
As we have seen, there are considerable 
uncertainties in estimating both exposures and 
effect and their relationship. It maybe,for 
example, that the effect of long term exposure 
to lower concentrations of air pollutants could 
be more damaging to public health than short 
term exposure to higher concentrations. For this 
reason alone, local authorities could take action 
to assess and improve local air quality. It is not 
sufficient to wait for an episode of severe air 
pollution and then try to deal with it’s effects. 
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Another reason for action on air pollution is that 
we do not know the contribution which 
exposure to air pollutants may make to deaths 
from, for example, heart diseases. In many 
countries heart diseases is a leading cause of 
death and even a small contribution from air 
pollution could mean a significant and important 
effect on public health. 
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                                              INTRODUCTION 

 

At the turn of the 20th century, the population of tigers stood at 40,000, while by early 1970s, 

their number dwindled to 1827 according to First Tiger Census in 1972. This was a worrying 

sign for the Indian Government, environmentalists in general and for the nature in particular. The 

decrease in number tiger meant that the biodiversity in the Indian Forest regions were in 

jeopardy. As a r result, there was a threat to the food web in nature – the decrease in number of 

this secondary consumer meant that there will be a stagnation in the primary level- with no 

secondary consumer like tiger in the web, the web cuts down and it affects the next level 

consumers and nature in a negative way. Being the national animal of India and international 

concern for them, Indian Government under the then Prime Minister, Mrs. Indira Gandhi, 

decided to take necessary steps to stop the depletion of Tiger number sooner than later. On April 

1973, the Indian Government launched the Project Tiger with the mission to increase the number 

of tigers and take adequate measures to prevent the decreasing number of tigers. 
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                                           PROJECT TIGER 

• REASONS HOW TIGER POPULATION WAS DEPLETING 

1. Uninterrupted hunting for pleasure-  Before the consciousness regarding tiger 

population took birth, it can be said that tigers were not considered to be an animal at all 

because earlier in the medieval times by kings and Zamindars and high class people in 

the British era, it was their favorite item to hunt. This was indeed the case. At that time, 

it was irony that these high class believed tiger as a symbol of bravery while at the same 

time they used to hunt them to show ordinary citizen that they were brave enough to 

hunt them. As a result, it was not surprising that their houses were crammed with tiger 

products(maybe mat made up of tiger skin, tiger head as a memento, etc.) This can be 

sited as the earliest reason of dwindling number of tigers across India- uninterrupted 

hunting for pleasure. 

                             A British Couple Posing in front of a Hunted Tiger in 1920. 

2. Poaching -   Poachers use one of the following methods to kill a wild tiger: 

 I. Poison - which is usually placed in the carcasses of domestic buffaloes and cows. 

During the dry, hot summer months small forest pools are also poisoned by poachers, or 

depressions dug and filled with water for this purpose. There is a sophisticated and well 
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organized supply route operated by the major traders, to distribute poison and collect 

tiger bones from the remotest villages. . 

ii. Traps - which are made by nomadic blacksmiths. These traps are immensely strong. 

In a tiger poaching case near Raipur in 1994, it took six adult men to seta a trap. As a 

result people have received dreadful injuries from these traps. 

iii.  Firearms - are used where hunting can be carried out with little hindrance. 

iv.  Electrocution - by tapping 230 volts -11KV overhead electrical wires and laying a 

live wire on animal tracts. 

      Tiger poaching occurs in all areas where large number of tigers have been recorded. 

Poaching is particularly prevalent in the States of Madhya Pradesh, Uttar Pradesh, West 

Bengal, Bihar, Maharashtra, Andhra Pradesh, Karnataka, Kerala. Even after post-

independence and during 80s and 90s(means after launching Project Tiger), poaching 

continued. Notorious Poachers like Sansar Chand(also known as Veerappan of North 

India)used to hunt these animals to meet the high demand for tiger bones(used in 

medicines for arthritis,headache,etc.),tiger skin(for decorative items), meat(for luxurious 

meal),etc. 

    Police in Uttarakhand Raided a Poacher’s house to find tiger items. 

 

3.Human Interference in Ecosystem- An increase in human populations throughout tiger 

ranges in India has resulted in tiger habitats being reduced . Over the past 100 years, tiger 

habitats have dwindled as they've been overtaken by agriculture, plantations, timber logging, 

human settlements and access routes. Only 7% of the tiger’s historical range is intact today and 
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tiger habitats are left in isolated areas. This results in small pockets of tiger habitat surrounded by 

human populations. Not only can this result in human/tiger conflicts as tigers roam to find new 

habitats, but it can also result in inbreeding in small populations which can reduce genetic 

diversity.  

4. Human- Tiger Conflict- Wherever wild tiger populations survive and come into contact with 

landscapes dominated by humans, they pose a threat by preying on livestock, and, less 

commonly, on people. In most parts of India, people are remarkably tolerant of wildlife damage 

compared with elsewhere in the world, but sometimes, in conflict situations, local antagonism 

against tigers often erupts into a serious problem. Killing of ‘problem’ tigers – through shooting, 

poisoning of livestock kills and, less commonly, using techniques such as electrocution, snaring 

and trapping – has been widely accepted and practiced by local people to solve such “serious 

problem”. But although extremely rare, it has been historically documented in parts of India that 

individual tigers begin to view human beings as a ‘prey species’ and persistently stalk them. The 

ecological and social factors that lead to man-eating are not scientifically proven, but appear to 

be influenced by distinct factors. Man-eating behaviour is exhibited in an unusually persistent 

form among the tigers of the Sundarban delta. Such behaviour resulted in killing the tigers. 

People surrounding an unconscious tiger who entered in their fields to hunt their cattle, but 

was poisoned by villagers to make the tiger unconscious 

• OBJECTIVES OF PROJECT TIGER 

1. To ensure maintenance of a viable population of tigers in India for scientific, economic, 

aesthetic, cultural and ecological values. 
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2. To preserve, for all times, areas of biological importance as a national heritage for the 

benefit, education and enjoyment of the people. 

 

 

• PRINCIPLES OF TIGER RESERVES 

In 1973-74 nine tiger reserves were established — located in 9 different states 

and covering a total area of 13,017 sq. kms. 

It was based on the following principles: 

• Elimination of all forms of human exploitation and disturbance from the core and 

rationalization of such activities in the buffer. 

• Limitation of habitat management to repair damage done by man with the aim of 

restoring the ecosystem as close to its natural functioning as possible. 

• Researching facts about habitat and wild animals and carefully monitoring changes in 

flora and fauna. 

Initially, nine tiger reserves under the early days of Project Tiger were: 

Bandipur National Park (1973-74) – Karnataka 

Jim Corbett National Park (1973-74) – Uttar Pradesh 

Kanha National Park (1973-74) – Madhya Pradesh 

Manas National Park (1973-74) – Assam 

Melghat Wildlife Sanctuary (1973-74) – Maharashtra 

Palamau National Park (1973-74) – Bihar 

Ranthambore National Park (1973-74) – Rajasthan 

Simlipal National Park (1973-74) – West Bengal 

Sunderbans National Park (1973-74) – Orissa 
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Today the number of tiger reserves, which come under the ‘Project tiger’ of India, has 

increased to 27. For example: 

Periyar National Park (1978-79) – Kerala 

Sariska National Park (1978-79) – Rajasthan 

Buxa National Park (1982-83) – West Bengal 

This is the map showing the number and location of Tiger Reserves in India till date. 

• CONSERVATION PROCESS IN PROJECT TIGER 

Conservation of tiger (or any other wildlife) requires the following knowledge: 

1. The natural habitat of tiger and its food habit. 

2. About the breeding habit and breeding season of tigers. 

3. Its relation with other animals. 

4. The number of animals present at any given time; reasons for their diminishing or 

increasing.  

Levels of Conservation: 

Conservation of tiger is done at the following levels: 

Level I: 
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The population of the tigers in any reserve is to be determined from time to time. The 

reasons for either their increase or decrease are to be noted. In case of decrease, the 

reasons are to be located and appropriate measures are to be undertaken. 

If they encounter severe diseases then it should be diagnosed and immediate treatments 

are to be made. If the decrease in number is due to poaching then constant vigilance is 

to be maintained to keep poachers away. 

Level II: 

The food of tiger comprises of deer, sambar, wild boar etc. as it is a carnivore. Care 

should be taken to keep the food animals in sufficient numbers, so that the tiger need 

not come out of the forest for food and get killed by the hunters. 

Level III: 

It is essential to have knowledge about the breeding season of the tigers and the 

number of litters born. The litters should be protected from all sorts of danger including 

diseases. The diseased litters or tigers should be imprisoned and treated and later 

released into their natural habitat. 

• NATIONAL TIGER CONSERVATION AUTHORITY (NTCA) 

The National Tiger Conservation Authority (NTCA)  is a statutory body under the 

Ministry of Environment, Forests and Climate Change for strengthening tiger 

conservation in India. NCTA was created in 2005 following the recommendation of the 

tiger task force and was given the status of statutory authority under Section 38L of the 

Wild Life (Protection) Amendment Act, 2006. 

Within the ambit of the Wildlife Protection Act, 1972 (hereinafter referred to as the Act) 

NTCA maintains a regulatory oversight over guidelines, ongoing conservation initiatives 

around India and recommendations of specially constituted Committees.  
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                            Emblem of National Tiger Conservation Authority 

 

 

 

Powers and functions of Tiger Conservation Authority 

Tiger Conservation Authority has been created for better conservation of tigers in India. As 

an authority, all their functions should be aimed at conserving tigers. Their functions are 

enumerated in Sec 38O (1) of the Act. These functions are: 

1. Tiger conservation plan prepared by the State Government. 

2.Maintaining sustainable ecology and disallow any such use of land within the tiger 

reserves which is detrimental to the ecology. 

3.Making rules and guidelines for tourism activity for project Tiger in the tiger reserves and 

also ensure their due compliances. 

4.Measures for addressing conflicts between men and animals and emphasize on co-

existence between the 2 outside the national parks, tiger reserve or sanctuaries.  

5.Providing information to the public on the conservation plans, estimation of population of 

tigers, the status of natural habitat and report on any untoward incident. TCA releases the 

status of tigers in India. The report of 2018 is available here.  

6.Approving coordinates research and monitoring of tigers. 

7.Facilitating and supporting tiger reserve management in the State. 
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8.Ensuring critical support in scientific, IT and legal support for better conservation of 

tigers. 

9.Facilitating capacity building programmes for the officers and staff.  

• WILDLIFE PROTECTION ACT(WPA),1972 – PRECURSOROF PROJECT 

TIGER. 

The WPA – 1972 is an Act of the Parliament of India enacted for the protection of 

plants and animal species. Prior to this legislation, India had only five designated 

national parks. Among other reforms, the Act established schedules of protected plant 

and animal species; hunting or harvesting these species was largely outlawed. 

The Act provides for the protection of wild animals, birds and plants; and for matters 

connected therewith or ancillary or incidental thereto. It extends to all territory under 

the Indian government. 

All the animals in Schedule I of the Wildlife Protection Act are granted protection from 

poaching, killing, trade etc. Those committing crimes under this Act are liable to be 

punished with the severest punishment under Indian Law for such crimes. Section of 

the Wild Life Act prohibits the hunting of any animal in India. Under this law, the 

protection of tiger has been declared important. 

ACHIEVEMENTS OF PROJECT TIGER 

More than 45 years have passed, and it will be able unjust to say that Project Tiger is a 

campaign without success. A significant amount of success has been achieved in this 

campaign: 

1. Protection of Entire Ecosystem – With Project Tiger in action, there has been a 

stringent protection of Entire Ecosystem. With division of tiger reserves into 

Transition zone(most human activities done here, located in the periphery of the 

reserve),Buffer Zone(least human activity) and Core Zone(no human activity 

zone),the forest officials were successful in maintaining least disturbance in the last 

two zones. As a result, tigers, plants and other animals survived in their own 

habitat. 
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2. Increase in numbers of Prey and Predators- The Project Tiger was launched keeping 

in mind to increase the number of tigers and at the same time, control the dwindling 

of tiger decrease. But for the survival for tigers, a significant amount of prey is 

required for the predator to fill their hunger and at the same time maintain the food 

web. So, while giving the tiger a safe harbour to survive in its habitat, they are 

provided with enough preys like deer, etc. This helped to prevent the tiger to 

migrate from their reserves to find food in human settlement, thus preventing 

human-tiger conflict. According to the latest report as released by the Indian 

Government, In 2006, there were 1,411 tigers which increased to 1,706 in 2010, 

2,226 in 2014 and 2,967 in 2018. The Indian increase played a big role in driving up 

global populations as well; the number of wild tigers globally rose from 3,159 in 

2010 to 3,890 in 2016 according to World Wildlife Fund and Global Tiger Forum. 

               Table showing the Rise of Tigers in India as compared to Asian countries 

 

3. Efficient allocation of Funds- The Indian Government provides amount of money at 

the right time to provide the NTCA so that it will help them to look after the 

development for the survival of Tigers. Medicines, Preys, Surveillance- all are 

maintained through this money as provided by the government and the best thing is 

that there is a one-way travel of money from Government to NTCA without any 

taking a “middle path”. Thus there is a negligible amount of corruption takes place. 
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4. Scientific collection of Data- Project Tiger enabled NTAC to collect data about the 

number of tigers present in reserves every year. Such scientific collection of data is 

required to take necessary steps for their development in their habitat. Tiger 

population, flora-fauna ratio, Fertility Ratio, etc. helps NTAC authorities and 

officers to take adequate steps for protection, preservation and conservation of 

Tigers. 

SETBACKS  OF PROJECT TIGER 

• Project Tiger and NTAC directorate is a guiding authority having no judicial power. 

• There is an immense lack of coordination among the bodies dealing with Project Tiger 

• Funds are released by the centre on time but this funds are extremely insufficient and as 

a result, many of the activities remain suspended due to lack of adequate funds. 

• The Forest department has not maintained a good relation with communities inhabiting 

the peripheries of the reserves. Often they were forced to be “relocated” in order to 

maintain a significant distance from the tiger reserve, but without their consultation. 

• Field Staff, being the backbone of the project, was not provided with proper training of 

new recruitments. 

• A stringent legal system that provides very harsh punishment in a quick trial for 

Poaching and hunting needs to be established. 
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CONCLUSION 

Project Tiger has been undertaken by more than fifty national parks, and every park is putting 

an equal effort to save the endangered species. Increasing four thousand tigers in the past 

few years is one of the landmark achievement of the project. Humans have stopped hunting 

and illegal trading of tiger skin to a very large extent. The project has made sure that tigers 

do not have to suffer because of selfish human needs. All the other animals that were 

depleting because of human interference has stopped. The national parks are taking initiatives 

to save and conserve every animal. People have become more aware of the wildlife problem 

and have taken steps to stop them from decreasing. However the above mentioned setbacks 

are the ones which is reducing the speed of development of increase in number of tigers. 

Although India boasts nearly 3,000 tigers across the length and breadth of its forests, the 

country has witnessed a major spike in poaching during the lockdown period enforced by the 

government to stem the spread of coronavirus. 

 

According to the wildlife trade monitoring network Traffic, 88 poaching incidents have been 

reported in the post lockdown period from March 23-May 3, almost double the number 

reported during the six weeks before lockdown. This is because people were forced to do this 

illegal activities as their livelihood has been affected badly. In order to earn bread, they 

restarted this practice. An official data suggests that India has lost 110 tigers in 2019, one-
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third of them due to poaching. Over the last eight years, 750 tigers have died in the country, 

most of them fell to the bullets of poachers, said the government data. Through this we can 

understand, that the path to real success is still far. But we can’t lose hope after coming to 

this path. 
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ENVIRONMENTALLAWS.

WhatisEnvironmentalLaws?

Environmentallawisacollectiveterm encompassingaspectsof

thelawthatprovideprotectiontotheenvironment.Arelated

butdistinctsetofregulatoryregimes,nowstronglyinfluenced

byenvironmentallegalprinciples,focusonthemanagementof

specificnaturalresources,suchasforests,minerals,orfisheries.

Objectives:

Themainjobofenvironmentallaw istoprotecthumanhealth

aswellastheenvironment.Itisallaboutmakingbalance.The

roleoftheenvironmentistoensurethatthepracticesusedin

theenvironmentdonotcauseharm totheenvironment,human

oranimalhealth.



ENVIRONMENTALLAWSININDIA.

Theneedforprotectionandconservationofenvironmentand

sustainableuseofnaturalresourcesisreflectedinthe

constitutionalframeworkofIndiaandalsointheinternational

commitmentsofIndia.TheConstitutionunderPartIVA(Art51A-



FundamentalDuties)castsadutyoneverycitizenofIndiato

protectandimprovethenaturalenvironmentincludingforests,

lakes,riversandwildlife,andtohavecompassionforliving

creatures.Further,theConstitutionofIndiaunderPartIV(Art

48A-DirectivePrinciplesofStatePolicies)stipulatesthatthe

Stateshallendeavourtoprotectandimprovetheenvironment

andtosafeguardtheforestsandwildlifeofthecountry.

Severalenvironmentprotectionlegislationsexistedevenbefore

IndependenceofIndia.However,thetruethrustforputtingin

forceawell-developedframeworkcameonlyaftertheUN

ConferenceontheHumanEnvironment(Stockholm,1972).After

theStockholm Conference,theNationalCouncilfor

EnvironmentalPolicyandPlanningwassetupin1972within

theDepartmentofScienceandTechnologytoestablisha

regulatorybodytolookaftertheenvironment-relatedissues.

ThisCouncillaterevolvedintoafull-fledgedMinistryof

EnvironmentandForests(MoEF).

MoEFwasestablishedin1985,whichtodayistheapex

administrativebodyinthecountryforregulatingandensuring

environmentalprotectionandlaysdownthelegaland

regulatoryframeworkforthesame.Sincethe1970s,anumber

ofenvironmentlegislationshavebeenputinplace.TheMoEF

andthepollutioncontrolboards("CPCB",ie,CentralPollution

ControlBoardand"SPCBs",ie,StatePollutionControlBoards)

togetherform theregulatoryandadministrativecoreofthe



sector.

Someoftheimportantlegislationsforenvironmentprotection

areasfollows:

TheNationalGreenTribunalAct,2010

TheAir(PreventionandControlofPollution)Act,1981

TheWater(PreventionandControlofPollution)Act,1974

TheEnvironmentProtectionAct,1986

TheHazardousWasteManagementRegulations,etc.

Theseimportantenvironmentlegislationshavebeenbriefly

explainedinthesucceedingparagraphs.

TheNationalGreenTribunalAct,2010

TheNationalGreenTribunalAct,2010(No.19of2010)(NGTAct)

hasbeenenactedwiththeobjectivestoprovidefor

establishmentofaNationalGreenTribunal(NGT)forthe

effectiveandexpeditiousdisposalofcasesrelatingto

environmentprotectionandconservationofforestsandother

naturalresourcesincludingenforcementofanylegalright

relatingtoenvironmentandgivingreliefandcompensationfor

damagestopersonsandpropertyandformattersconnected

therewithorincidentalthereto.



TheActreceivedtheassentofthePresidentofIndiaonJune2,

2010,andwasenforcedbytheCentralGovernmentvide

Notificationno.S.O.2569(E)datedOctober18,2010,witheffect

from October18,2010.TheActenvisagesestablishmentofNGT

inordertodealwithallenvironmentallawsrelatingtoairand

waterpollution,theEnvironmentProtectionAct,theForest

ConservationActandtheBiodiversityActashavebeensetout

inScheduleIoftheNGTAct.

ConsequenttoenforcementoftheNationalGreenTribunalAct,

2010,theNationalEnvironmentTribunalAct,1995andthe

NationalEnvironmentAppellateAuthorityAct,1997stand

repealed.TheNationalEnvironmentAppellateAuthority

establishedunders3(1)oftheNationalEnvironmentAppellate

AuthorityAct,1997standsdissolved,inviewofthe

establishmentoftheNationalGreenTribunalunderthe

NationalGreenTribunalAct,2010videNotificationno.S.O.

2570(E)datedOctober18,2010.

TheAir(PreventionandControlofPollution)Act,1981

TheAir(PreventionandControlofPollution)Act,1981(the"Air

Act")isanacttoprovidefortheprevention,controland

abatementofairpollutionandfortheestablishmentofBoards

attheCentralandStatelevelswithaviewtocarryingoutthe

aforesaidpurposes.



Tocountertheproblemsassociatedwithairpollution,ambient

airqualitystandardswereestablishedundertheAirAct.The

AirActseekstocombatairpollutionbyprohibitingtheuseof

pollutingfuelsandsubstances,aswellasbyregulating

appliancesthatgiverisetoairpollution.TheAirActempowers

theStateGovernment,afterconsultationwiththeSPCBs,to

declareanyareaorareaswithintheSateasairpollution

controlareaorareas.UndertheAct,establishingoroperating

anyindustrialplantinthepollutioncontrolarearequires

consentfrom SPCBs.SPCBsarealsoexpectedtotesttheairin

airpollutioncontrolareas,inspectpollutioncontrolequipment,

andmanufacturingprocesses.

TheWater(PreventionandControlofPollution)Act,1974

TheWaterPreventionandControlofPollutionAct,1974(the

"WaterAct")hasbeenenactedtoprovidefortheprevention

andcontrolofwaterpollutionandtomaintainorrestore

wholesomenessofwaterinthecountry.Itfurtherprovidesfor

theestablishmentofBoardsforthepreventionandcontrolof

waterpollutionwithaviewtocarryouttheaforesaidpurposes.

TheWaterActprohibitsthedischargeofpollutantsintowater

bodiesbeyondagivenstandard,andlaysdownpenaltiesfor

non-compliance.AttheCentre,theWaterActhassetupthe

CPCBwhichlaysdownstandardsforthepreventionand

controlofwaterpollution.AttheStatelevel,SPCBsfunction

underthedirectionoftheCPCBandtheStateGovernment.



Further,theWater(PreventionandControlofPollution)Cess

Actwasenactedin1977toprovideforthelevyandcollection

ofacessonwaterconsumedbypersonsoperatingand

carryingoncertaintypesofindustrialactivities.Thiscessis

collectedwithaviewtoaugmenttheresourcesoftheCentral

BoardandtheStateBoardsforthepreventionandcontrolof

waterpollutionconstitutedundertheWater(Preventionand

ControlofPollution)Act,1974.TheActwaslastamendedin

2003.

TheEnvironmentProtectionAct,1986

TheEnvironmentProtectionAct,1986(the"EnvironmentAct")

providesfortheprotectionandimprovementofenvironment.

TheEnvironmentProtectionActestablishestheframeworkfor

studying,planningandimplementinglong-term requirements

ofenvironmentalsafetyandlayingdownasystem ofspeedy

andadequateresponsetosituationsthreateningthe

environment.Itisanumbrellalegislationdesignedtoprovidea

frameworkforthecoordinationofcentralandstateauthorities

establishedundertheWaterAct,1974andtheAirAct.Theterm

"environment"isunderstoodinaverywideterm unders2(a)of

theEnvironmentAct.Itincludeswater,airandlandaswellas

theinterrelationshipwhichexistsbetweenwater,airandland,

andhumanbeings,otherlivingcreatures,plants,micro-

organismsandproperty.



UndertheEnvironmentAct,theCentralGovernmentis

empoweredtotakemeasuresnecessarytoprotectand

improvethequalityofenvironmentbysettingstandardsfor

emissionsanddischargesofpollutionintheatmospherebyany

personcarryingonanindustryoractivity;regulatingthe

locationofindustries;managementofhazardouswastes,and

protectionofpublichealthandwelfare.From timetotime,the

CentralGovernmentissuesnotificationsundertheEnvironment

Actfortheprotectionofecologically-sensitiveareasorissues

guidelinesformattersundertheEnvironmentAct.

Incaseofanynon-complianceorcontraventionofthe

EnvironmentAct,oroftherulesordirectionsunderthesaidAct,

theviolatorwillbepunishablewithimprisonmentuptofive

yearsorwithfineuptoRs1,00,000,orwithboth.Incaseof

continuationofsuchviolation,anadditionalfineofuptoRs

5,000foreverydayduringwhichsuchfailureorcontravention

continuesaftertheconvictionforthefirstsuchfailureor

contravention,willbelevied.Further,iftheviolationcontinues

beyondaperiodofoneyearafterthedateofconviction,the

offendershallbepunishablewithimprisonmentforaterm

whichmayextendtosevenyears.

HazardousWastesManagementRegulations

Hazardouswastemeansanywastewhich,byreasonofanyof



itsphysical,chemical,reactive,toxic,flammable,explosiveor

corrosivecharacteristics,causesdangerorislikelytocause

dangertohealthorenvironment,whetheraloneorwhenin

contactwithotherwastesorsubstances.

Thereareseverallegislationsthatdirectlyorindirectlydeal

withhazardouswastemanagement.Therelevantlegislations

aretheFactoriesAct,1948,thePublicLiabilityInsuranceAct,

1991,theNationalEnvironmentTribunalAct,1995andrulesand

notificationsundertheEnvironmentalAct.Someoftherules

dealingwithhazardouswastemanagementarediscussed

below:

HazardousWastes(Management,Handlingand

Transboundary)Rules,2008,broughtoutaguidefor

manufacture,storageandimportofhazardouschemicalsand

formanagementofhazardouswastes.

BiomedicalWaste(ManagementandHandling)Rules,1998,

wereformulatedalongparallellines,forproperdisposal,

segregation,transport,etc,ofinfectiouswastes.

MunicipalSolidWastes(ManagementandHandling)Rules,

2000,aim atenablingmunicipalitiestodisposemunicipalsolid

wasteinascientificmanner.

Inviewoftheshort-comingsandoverlappingofsome

categoriescausinginconvenienceinimplementationofthe



BiomedicalWaste(ManagementandHandling)Rules,1998as

wellastheMunicipalSolidWastes(ManagementandHandling)

Rules,2000,theMinistryofEnvironment,ForestandClimate

ChangehasformulatedthedraftBio-MedicalWaste

(Management&Handling)Rules,2015(DraftBMW Rules)and

thedraftSolidWasteManagementRules,2015(DraftSWM

Rules)andsoughtcommentsonthedraftRules.

TheDraftBMW RulesaretoreplacetheBiomedicalWaste

(ManagementandHandling)Rules,1998,andtheDraftSWM

RulesaretoreplacetheMunicipalSolidWaste(Management

andHandling)Rules,2000.TheobjectiveoftheDraftBMW

Rulesistoenabletheprescribedauthoritiestoimplementthe

rulesmoreeffectively,thereby,reducingthebio-medicalwaste

generationandalsoforitspropertreatmentanddisposaland

toensureenvironmentallysoundmanagementofthesewastes,

andtheDraftSWMRulesaim atdealingwiththemanagement

ofsolidwasteincludingitsegregationatsource,transportation

ofwaste,treatmentandfinaldisposal.

E-Waste(ManagementandHandling)Rules,2011havebeen

notifiedonMay1,2011andcameintoeffectfrom May1,2012,

withprimaryobjectivetoreducetheuseofhazardous

substancesinelectricalandelectronicequipmentbyspecifying

thresholdforuseofhazardousmaterialandtochannelizethee

-wastegeneratedinthecountryforenvironmentallysound

recycling.TheRulesapplytoeveryproducer,consumerorbulk



consumer,collectioncentre,dismantlerandrecyclerofe-waste

involvedinthemanufacture,sale,purchaseandprocessingof

electricalandelectronicequipmentorcomponentsasdetailed

intheRules.

Batteries(Management&Handling)Rules,2001dealwiththe

properandeffectivemanagementandhandlingofleadacid

batterieswaste.TheActrequiresallmanufacturers,assemblers,

re-conditioners,importers,dealers,auctioneers,bulkconsumers,

consumers,involvedinmanufacture,processing,sale,purchase

anduseofbatteriesorcomponentsthereof,tocomplywiththe

provisionsofBatteries(Management&Handling)Rules,2001.

OtherLawsRelatingtoEnvironment

Inaddition,therearemanyotherlawsrelatingtoenvironment,

namely–

TheWildlifeProtectionAct,1972

TheWildLife(Protection)Act,1972wasenactedwiththe

objectiveofeffectivelyprotectingthewildlifeofthiscountry

andtocontrolpoaching,smugglingandillegaltradeinwildlife

anditsderivatives.TheActwasamendedinJanuary2003and

punishmentandpenaltyforoffencesundertheActhavebeen

mademorestringent.TheMinistryhasproposedfurther

amendmentsinthelawbyintroducingmorerigidmeasuresto

strengthentheAct.Theobjectiveistoprovideprotectiontothe

listedendangeredfloraandfaunaandecologicallyimportant

protectedareas.



TheForestConservationAct,1980

TheForestConservationAct,1980wasenactedtohelp

conservethecountry'sforests.Itstrictlyrestrictsandregulates

thede-reservationofforestsoruseofforestlandfornon-forest

purposeswithoutthepriorapprovalofCentralGovernment.To

thisendtheActlaysdownthepre-requisitesforthediversion

offorestlandfornon-forestpurposes.

TheScheduledTribesandOtherTraditionalForestDwellers

(RecognitionofForestRights)Act,2006,recognisestherightsof

forest-dwellingScheduledTribesandothertraditionalforest

dwellersovertheforestareasinhabitedbythem andprovides

aframeworkforaccordingthesame.

TheIndianForestAct,1927consolidatesthelawrelatingto

forests,thetransitofforest-produceandthedutyleviableon

timberandotherforest-produce.

PublicLiabilityInsuranceAct,1991

ThePublicLiabilityInsuranceAct,1991wasenactedwiththe

objectivestoprovidefordamagestovictimsofanaccident

whichoccursasaresultofhandlinganyhazardoussubstance.

TheActappliestoallownersassociatedwiththeproductionor



handlingofanyhazardouschemicals.)

TheBiologicalDiversityAct,2002

TheBiologicalDiversityAct2002wasbornoutofIndia's

attempttorealisetheobjectivesenshrinedintheUnited

NationsConventiononBiologicalDiversity(CBD),1992which

recognisesthesovereignrightsofstatestousetheirown

BiologicalResources.TheActaimsattheconservationof

biologicalresourcesandassociatedknowledgeaswellas

facilitatingaccesstothem inasustainablemanner.The

NationalBiodiversityAuthorityinChennaihasbeenestablished

forthepurposesofimplementingtheobjectsoftheAct.

CoastalRegulationZoneNotification

TheMinistryofEnvironmentandForestshadissuedtheCoastal

RegulationZoneNotificationvideNotificationno.SO.19(E),

datedJanuary06,2011withanobjectivetoensurelivelihood

securitytothefishingcommunitiesandotherlocalcommunities

livinginthecoastalareas,toconserveandprotectcoastal

stretchesandtopromotedevelopmentinasustainablemanner

basedonscientificprinciples,takingintoaccountthedangers

ofnaturalhazardsinthecoastalareasandsealevelrisedueto

globalwarming.



ADVANTAGESANDDISADVANTAGESOFENVIRONMENTAL

LAWS.

HealthandSafety

Environmentallawsprotectthehealthandsafetyofhumans

andtheenvironment.Forexample,theCleanAirActlimits

emissionsofpollutants,andtheMarineProtection,Research,

andSanctuariesActprohibitsdumpingofwasteintoU.S.ocean

waterswithoutapermit.(SeeReferences1and4)Withoutsuch

laws,businessesandindividualsmightdowhateverwasmost

convenientorcost-effectiveforthem,ratherthanactingforthe

goodofsocietyandtheenvironment.

Innovation

Stricterenvironmentallawstendtoincreaseinnovative

environmentallyfriendlytechnology,writesFrankWijenin"A

HandbookofGlobalizationandEnvironmentalPolicy."(See

Reference5,Page216)Thedemandforsustainabletechnology

risesascompaniesandindividualsmustfollowstricter

environmentalregulations,leadingresearchersandclean

energyentrepreneurstofocusondevelopingsuchtechnologies.

Ultimately,thisincreasestheprominenceofsustainable

technologies,makingthem moreaccessible.

Costs



Businessesmayseecertainenvironmentallawsinanegative

lightiftheymustadapttheirpracticesandincreasespending

tocomplywithregulations.Individualsmayfeel

inconveniencedbyparticularlawsaswell,suchasanewlaw

againstfishinginafavoritespot.Conductingacost-benefit

analysisofenvironmentallawsoftenproveschallenging,as

negativeeffectsofnotimplementingtheselaws--suchas

death,illnessandecosystem destruction--cannotalwaysbe

easilyquantifiedinmonetaryterms.(SeeReference2)However,

becomingmoreenvironmentallyfriendlymayactuallysave

businessesandindividualsmoneyinthelongterm,particularly

byreducingwasteandenergyusage,despitethecostofthe

initialinvestment.

Oversights

Environmentallawsthatimposeregulationswithout

consideringtheirimpactsonlocalcommunitiescomewitha

seriousdisadvantage:lackoflocalsupport.Forexample,alaw

thatcommandspeopletostayoutofaprotectednaturalarea,

withoutrecognizingthatpeoplerelyonthisecosystem fortheir

owndailyneeds,maynotonlyconstituteahumanrights

violation,butmayactuallybackfire,saystheCenterfor

InternationalForestryResearch.Communityparticipationin

ecosystem managementhelpstoensurecompliancewith

regulations,reportsCIFOR.
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                           INTRODUCTION 

Natural resources that are found in the  

environment and are developed without the  

intervention of humans. Common examples of  

natural resources include air, sunlight, water, 

soil, stone, plants, animals and fossil fuels. 

 

Natural resources are naturally occurring 

materials that are useful to man or could be 

useful under conceivable technological, 

economic or social circumstances or supplies 

drawn from the earth, supplies such as food  

building and clothing materials, fertilizers, 

metals, water and geothermal power. For a  

long time, natural resources were the domain  

of the natural sciences.. 

  



 

 

 

➢ Renewable Resource 
 
• Renewable energy is energy which is        
generated from natural sources 
i.e. sun, wind, rain, tides and can be 
generated again and 
againas and when required. 
 
 
• They are available in plenty and by far most 
the cleanest sources of energy available on 
this planet. 
 
 
•Solar Energy, Wind Energy, Geothermal 
Energy, Biomass Energy From Plants, Tidal 
Energy are the examples of Renewable 
resources. 
 

 

  



                                          

➢ Non Renewable Resource 
 
• A non renewable resource is a natural 
resource that cannot be re-made or regrown 
at a scale comparable to its consumption. 
 
 
•Non-renewable sources are not 
environmental friendly and can have serious 
effect on our health. 
  
 
• They are called non-renewable because 
they cannot be re-generated within a short 
span of time. 
 
 
• Non-renewable sources exist in the form of 
fossil fuels, natural gas, oil and coal. 
 

 

 



 

 

➢ Forest Resources 

• Scientists estimate that India should ideally 
have 33% of its land under forests. Today we 
have only about 12%. Thus we need 
not only to protect existing forest but also to 
increase our forest cover. 
 
➢ Uses of Forest Resources - direct uses 

• Timbers 

• Raw materials 

• Edible products 

• Natural habitats 

• Manual and fuel wood 

• National income 

• Medicinal plant 

• Tourism 

• Employment opportunities 

 

 



                                          

 

➢ Uses of Forest Resources - indirect uses 
 

They stop the rain-bearing winds and cause the 
rainfall. 

• They increasethe moisture content in the 
atmosphere and 

thereby provide additional precipitation(i.e., 
rainfall) in the locality 

• They minimize the extreme variation in climatic 
condition and make 

the climate more equable. 

• They control floods during heavy rain by 
absorbing excess rain 

water. 

• They prevent soil erosion by checking the force 
of flowing of water. 

• The thick roots of the trees absorb large quantity 
of water thus, forest help in the flow of rivers and 
streams. 



 

 

➢ Reasons for the large scale depletion of 
forest 

 
• Expansion of agriculture, more foresthave been 
cleared for 
agriculture. 
• Large area of forestlands have been cleared for 
urbanization 
and human settlement. 
•Commercial exploitation of forest . 
• Forest fires. 
• Mining activities in forest areas. 
• Forest diseases are also partly responsible for 
depletion forest. 
 

➢ Adverse effect of depletion of trees 

 
• It has contributed to rise in temperature. 
• It has contributed to lesser precipitation. 
• It is responsible for increased rate of soil erosion. 
•It is responsible for increase in the frequency and  
volume of floods. 
•It has lead to loss of soil productivity. 
•It is responsible for loss of biodiversity. 
• It has lead to extinction of several species of 
plants and animals 
•It has caused imbalance in ecosystem. 
 
 



                                          

➢ Water Resources 
 
While 67% of Earth's surface is covered by water, 
only less than 2.7% of global water is freshwater. 
Most of the freshwater (2.05%) are locked in ice 
caps and glaciers. Only less than 0.7% is available  
for human use. Knowing how water cycles through the 
environment can help in determining how much water is 
available in different parts of the world. 
 
 

 
 
 

➢ Sources of water 
 

• Groundwater 

• Aquifers-Confined 

• Unconfined aquifers 
 
 



 

 

About 60% of the water that is taken from the ground is used 
for farming in arid and semi-arid climates, and between 25% 
and 40% of the world’s drinking water comes from 
underground. Hundreds of cities around the world, including 
half of the very largest, make significant use of groundwater. 
This water can be especially useful during shortages of surface 
water. 

 

 

Water resources are under pressure. More reliable information 

is still needed regarding the quality and quantity of available 

water, and how this availability varies in time and from place to 

place. Human activities affect the water cycle in many ways, 

which needs to be understood and quantified to manage water 

resources responsibly and sustainably. 

It has become evident that. 
• Changes in climate are affecting water availability 

• Pollution, water diversions and uncertainties about the 
abundance of water are threatening economicgrowth, 

• Underground water is often being overexploited and 
polluted. 

https://www.greenfacts.org/glossary/ghi/groundwater-aquifer.htm
https://www.greenfacts.org/glossary/ghi/groundwater-aquifer.htm


                                          

➢ Land Resources 
 

• Man needs land for building homes, cultivating food, 
        developingindustries for providing goods, and for 
        creating towns and cities. 

• Thus a rational use of land needs careful planning. 
One candevelop most of these different types of land 
uses almost anywhere, but it is very important to 
protect wilderness area in the form of national parks 
and sanctuaries. 

• If land is utilized properly it can be considered as 
renewable resources. 

• Land is also converted into a non renewable 
resources when highly toxic industrial and nuclear 
wastes are dumped on it. 

 

                 

• Land Resources include. 
 

1. Hills  2.Valleys Plains 3.River basins  4.Wetland. 
Land is a finite natural resources 

 

 



 

 

➢ Role of Individual in conservation of natural 
resources 

 

1. INDIVIDUALS ROLE IN FOREST 
CONSERVATION 
 
•The measures to conserve forests ,save trees, and 
planting new trees include- Not felling the trees in 
forests ,farms,roads,or houses if they are green. 
•Not uprooting the existing trees while constructing a 
house but planting fast growing plant species in open 
area of the house. 
•Planting herbs,shurbs,or suitable trees in and around 
the house. 
•Maintain lawn and garden in open place in your house 
,if possible. 
•Participating in community plantation programmes. 
 
 

2. INDIVIDUALS ROLE IN WATER ECONOMY 
 
The measures to conserve water resources include 
•Not keeping water taps running. 
• Check water leak and repair. 
•Adopt minimum water use patterns. 
• Installing water saving toilets that use optimum water 
per flush. 
• Adopting rain water harvesting devices in your house 
to conserve 
water for future use. 
• Collect waste water in your home and use it for 
watering kitchen 
garden. 



                                          
3.1NDlVlDUALS ROLE IN ENERGY CONSERVATION 
AND SAVING ENERGY  
 
Some of the measures are 
• Turning off lights ,fans, or other electric appliances when not 
in use. 
• Replacing tube lights with CFLs and LED s. 
• Construct buildings in such a way that maximum amount of 
sunlight 
can be obtained. 
•Try to dry cloths in sunlight instead of drier of washing 
machine. 
• Using solar cookers for cooking food. 
• Buying energy efficient appliances, always checking energy 
consumption figure. 
• Minimise use of automobiles by using bicycles, public 
transport, carpooling etc. 
 

4.INDIVIDUALS ROLE IN SUSTAINABLE 
AGRICULTURE AND SOIL PROTECTION 
 
Some of the measures are 
• Reducing use of chemicals such as fertilizers and pesticides 
to check 
soil pollution. 
• Using bio fertilizers. 
• Using biological control measures for pest control. 
• Avoid over irrigation without proper irrigation to prevent water 
logging 
• Discouraging monoculture practise in agriculture. 
• Adopting mix cropping. 
• Adopting drip irrigation to avoid washing out soil nutrients. 
• Observing December 23 as world farmers day. 
• Observing June 17 as a day to combat desertification and 
deserts. 
• Observe November 21-27 as national land resource 
conservation week.  



 

 

CONCLUSION 
 

In 1982, the United Nations saw the need for 
environmental protection and preservation of natural 
resources. The World Charter for Nature lists the 
measures to be taken to prevent depletion of natural 
resources. It also states the importance of 
environmental protection and the need to create laws on 
the same subject. Other organizations like the 
International Union for Conservation of Nature (IUCN) 
and the World Wide Fund for Nature (WWF) have also 
led in the push for protection of natural resources. The 
organizations have funded scientific studies like 
Conservation biology where scientists research on ways 
to conserve the natural resources found in the 
environment. At the local level, countries have 
established protected areas to conserve natural 
resources from exploitation. Conservationists also 
encourage the use of renewable natural resources such 
as wind and solar energy instead of non-renewable 
resources which are at risk of extinction. Additionally, 
most countries have government departments that 
oversee the extraction and use of natural resources. 
These departments create rules on management of 
natural resources like precious metals, rare metals, and 
energy sources. They also provide licenses to 
companies involved in the production and sale of such 
resources. 
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 INTRODUCTION 

Pollution is the effect of undesirable changes in our surroundings 

that have harmful effects on plants, animals and human beings. The 

changes in the physical, chemical and biological characteristics of air, 

water or land that may or will harmfully affect human life or that of 

various species, the industrial processes, living conditions and 

cultural assets. This occurs when only short-term economic gains are 

made at the cost of the long-term ecological benefits for humanity. 

No natural phenomenon has led to greater ecological changes than 

have been made by mankind. During the last few decades we have 

contaminated our air, water and land on which life itself depends 

with a variety of waste products. 

 

Pollutants include solid, liquid or gaseous substances present in 

greater than natural abundance produced due to human activity, 

which have a detrimental effect on our environment. 

The nature and concentration of a pollutant determines the severity 

of detrimental effects on human health. An average human requires 

about 12 kg of air each day, which is nearly 12 to 15 times greater 

than the amount of food we eat. Thus even a small concentration of 

pollutants in the air becomes more significant in comparison to the 

similar levels present in food. Pollutants that enter water have the 

ability to spread to distant places especially in the marine ecosystem. 

 

From an ecological perspective pollutants can be classified as follows: 

Degradable or non-persistent pollutants: These can be rapidly 

broken down by natural processes. E.g.: domestic sewage, discarded 

vegetables, etc. 

Slowly degradable or  persistent pollutants: Pollutants that remain in 

the environment for many years in an unchanged condition and take 

decades or longer to degrade. E.g.: DDT and most plastics. 



 

Non-degradable pollutants: These cannot be degraded by natural 

processes. Once they are released into the environment they are 

difficult to eradicate and continue to accumulate. E.g.: toxic elements 

like lead or mercury. 

 

The sources of pollution caused by man-made actions can be 

grouped under four categories. 

Mobile transport: motor cars, motor bikes, aircrafts, ships, 

vapourization of gasoline. 

Stationary/immobile combustion: domestic, business sources, steam 

power-driven and thermal power plants. 

Factories and industry processes: metal and non-metal extractions, 

paper and pulp, oil refineries, synthetic chemicals, food processing 

industries. 

Disposal of solid wastes: domestic and mercantile refuse, refuse from 

coal combustion, burning of agricultural refuse. 

 

                                  AIR POLLUTION

 
 

Types of air pollution 



 

Indoor air pollution: It is caused by burning of wood,  animal dung, 

agricultural residues and coal used for food preparation and heating 

within the closed walls. Most of the victims of indoor pollution are 

women and girls, who owe the prime task of cooking and tending 

the home. 

Outdoor air pollution: Industrial enterprises and automobiles are 

primary sources of atmospheric (outdoor) pollution. Increasing 

industrialization and urbanization has created growing demands to 

use the outdoor atmosphere as a medium of waste disposal. 

 

SOURCES OR CAUSES OF AIR POLLUTION 

A. Natural sources: 

     The atmosphere is polluted due to various natural 

     processes, some of which are wind-blown dust, 

     smoke, fly ash, gases from forest fires, gases and 

     odours from swamps and marshes, pollen, fungi 

     spores from microorganisms, salt spray from the  

     ocean, fog in humid low-lying areas, anaerobic  

     decomposition of organic matter, atmospheric  

     reactions and natural terpene hazes from pine trees  

     in mountainous region. Volcanic eruptions release  

     great amount of sulphur dioxides. Anaerobic  

     decomposition of organic matter generates methane  

     gas which upon oxidation in the air gives out carbon  

     monoxide. Organic substances decay to produce  

     stinking gases like H2S too. Photo oxidation of  

     marine organic substance and biological oxidation  

     by oceanic organisms generates carbon monoxide  

     on the ocean surface which diffuses in the air. 

B. Anthropogenic or man-made sources: 

    Along with natural pollutants, there are pollutants of  

    anthropogenic origin too. Bulk of the air pollution sources  

    are linked to anthropogenic activities, an endowment of  



 

    modern lifestyle. The multiple use of fossil fuels for  

    transportation in vehicles, for industrial uses, for  

    conservation of energy, for heating and for cooling as well  

    as the treatment of industrial and municipal wastes, all add  

    to air pollution. 

    Domestic: Coal combustion generates enormous amount  

    of, smoke, soot, dust, CO, SO2, NOx. However burning  

    of LPG releases fewer amounts of pollutants  

    comparatively. 

    Automobiles: Motor vehicles play an important role in air  

    pollution (automobile emission). 

C. Industries: 

      i. Fertilizer plants - They generate sulphur oxides,  

         nitrogen oxides, hydrocarbons, PM and fluorine. 

      ii. Thermal plants - fly ash, soot, SO2, CO, NOx. 

      iii. Textile industries - cotton fibres and dust, NOx,  

           chlorine gas, naphtha vapours, smoke and SO2. 

      iv. Steel plants and metallurgical operations - carbon  

           monoxide, carbon dioxide, sulphur dioxide, phenol,  

           fluorine, cyanide, particulate matter, copper, lead, zinc  

           etc.  

      v. Petroleum - Fossil fuels include petroleum and coal;  

          emission are mainly sulphur dioxide. Additionally,  

          carbon monoxide (CO), carbon dioxide (CO2),  

          nitrogen oxides, hydrocarbons, particulate matter and  

          traces of metals are produced. 

      vi. Paper and pulp - PM, SO2, H2S, methyl mercaptan. 

      vii. Food processing - often releases dimethyl sulphide  

            and various types of odour. 

D. Agriculture - mainly pesticides and herbicides like  

     chlorinated hydrocarbons, phosphates, nitrates etc. 

 

EFFECTS OF AIR POLLUTION 



 

Global Warming: The term 'greenhouse gases' refers to the 

atmospheric gases that absorb the spectrum and emit them back 

within the thermal range of infrared radiation. These gases can 

significantly affect the global temperature. CO2, water vapour, 

methane, CFCs and nitrous oxide are such greenhouse gases. They 

trap solar radiation, which ultimately leads to an increase in the 

surface temperature of the Earth. This is known as greenhouse 

effect. The temperature keeps on rising due to pollution and the 

increasing concentration of greenhouse gases. This is referred to as 

global warming. 

Photochemical smog: Under suitable conditions smoke and sulphur 

dioxide (burning of coal) combined with fog to produce industrial 

smog. It can be extremely poisonous to humans and other living 

organisms. Burning of fossil fuels like petroleum and diesel can 

produce photochemical smog. It is a situation occurring when the 

primary pollutants like NO2 and VOCs react in presence of sun 

rays, forming a mix of many diverse and harmful chemicals known as 

secondary pollutants. 

 

CONTROL OF AIR POLLUTION 

A. At source: (in the industries) 

     Raw material substitution such as replacing of high sulphur 

     containing fuel with low sulphur fuels, substituting toluene for 

     benzene, titanium for lead and calcium phosphate for beryllium. 

     Process modification: Pollution reduction can be achieved by new 

     or modified processes. Dipping process instead of spraying can be 

     implemented. 

     Equipment alterations: Newer types of equipment that are less 

     pollution-prone, can cut down air pollution. 

     Removal of pollutants at source: Using of air pollution control 

     devices such as cyclones, scrubbers, electrostatic precipitators, bag 

     house fabric filters plays a vital role in controlling of air pollutants 

     at source. 



 

B. In vehicles: 

     Discarding of old vehicles: The car companies should sell or 

    dispose of technologically obsolete vehicles. 

    Catalytic converters: Catalytic converters are fitted between the 

    engines and the tail pipe, and convert most of the exhaust into less 

    damaging gases via a chemical reaction. 

    Improving fuel quality: The quality of fuel used in automobiles is 

    also an important factor in curbing air pollution. 

    Unleaded petrol: Unleaded petrol is where lead has been 

    removed from the petrol by adding aromatic compounds. 

    Alternative fuels: Alternative fuels like ethanol, methanol, CNG, 

    LPG highly reduces air pollution. Even bio fuels like biodiesel or 

    soy diesel play a vital role in curbing air pollution. 

    Efforts are made for developing and popularizing electric vehicles. 

    Fuel cells: The hope of the future are vehicles where hydrogen 

    reacts with oxygen to produce electricity in a cell. It's only  

    by-product is water vapour. 

    Vehicular emission check: Continuous checking of vehicular 

    emission for permissible limits and Pollution Under Control 

    (PUC) certificates, strict enforcement of law and periodical survey 

    of the emission control equipment is absolutely necessary for 

    controlling air pollution. 

C. Legal and policy measures: 

     The government must impose taxes and levies on industrial units 

     that contribute to maximum level of air pollution. The 

     government has enacted the Air Act, 1981 and EPA, 1986. 

D. Green vegetation: 

     To reduce the spreading of air pollutants emanating from 

     industrial sources, growing green vegetation around the industry 

     has been recommended by scientists. 

     The neem tree is reported to be helpful in checking atmospheric 

     pollution caused by vehicular and industrial emission. 

 



 

                                 WATER POLLUTION       

 
Types of water pollution 

A. Based on water bodies: 

     Surface water pollution - The most evident type of water pollution 

     affects surface waters like huge oceans, lakes, rivers and streams. 

     Groundwater pollution - Water that is stored in underground in 

     aquifers is the groundwater. Fertilizers applied in the fields often 

     seeps into the soil and contaminate the waters. 

B. Based on source: 

     Point source - If pollutants are discharged from one place or spot, 

     the pollution from such a source is known as point source 

     pollution. 

     Non-point source - A prodigious amount of water pollution also 

     happens from variety of speckled sources. This is called  

     non-point source pollution. 

 

C. Based on chemical composition: 

     Soft water - water with little or no dissolved salts of magnesium 

     and calcium. 

     Hard water - In contrast to soft water, hard water has high mineral 



 

     content. It primarily consists of calcium (Ca2+), and magnesium 

     (Mg2+) metal cat ions, and dissolved compounds such as 

     bicarbonates and sulphates. 

 

SOURCES OF WATER POLLUTION 

A. Domestic: Domestic sewage is wastewater generated from the 

     household activities. Organic materials are food and vegetables 

     waste, excreta, faecal matter whereas inorganic materials such as 

     phosphates and nitrates come from soaps and detergents. Usually 

     people have a habit of dumping household wastes in the nearby 

     water source, which leads to water pollution. Sewage carries 

     industrial contaminants and an increasing tonnage of paper and 

     plastic refuse.  

B. Agriculture: 

     i. Pesticides: Any chemical utilized in controlling pests is a 

        pesticide. It can be in the form of insecticides, fungicides, 

        herbicides,etc. Pesticides can cause a number of diseases like 

        lungs malignancy, chronic liver damage, cirrhosis and chronic 

        hepatitis, hormonal and gonadal disorders, immune- 

        suppression, cytogenic effects, breast cancer, polyneuritis,etc. 

     ii. Biological insecticides: Entomo-pathogenic fungi, nematode 

         and virus are effective bio-insecticides. 

C. Industries: 

     i. Mining industries: The process of extraction of minerals 

        exposes heavy metals and sulphur. The act of rainwater on the 

        tailings contaminates the freshwater bodies. Cyanide is 

        deliberately dispensed on mines piles in the gold mines for the 

        extraction of gold contaminate the close by water. 

     ii. Oil refineries: Oil spill is a leading issue in the aquatic system. 

         Oil seeps from the oil tankers and offshore oil refineries into 

          the water. It kills aquatic animals and plants and disturbs the 

          ecosystem balance. 

     iii. Radioactive waste: High concentrations can be lethal, whereas 



 

           low concentrations of radioactive substances can cause 

           malignancy and various forms of sickness. 

D. Rain drainage: Rain drainage carries substances like highway 

     debris, oil, chemicals from vehicular exhausts, sediments from 

     public road and house construction, acids and radioactive wastes 

     into the freshwater systems as well as into marine systems. Animal 

     waste, chemicals, Pesticide and fertilizer residues also add to 

     aquatic pollution via rain drainage. 

 

EFFECTS OF WATER POLLUTION 

Eutrophication - It refers to the enrichment of freshwater bodies by 

inorganic nutrients like nitrates, phosphates which may occur 

naturally but more readily as the result of human activity. A 

eutrophic water body has high primary productivity due to excessive 

nutrients and hence favours the growth of algal blooms resulting in 

poor water quality. 

Bioaccumulation is the accretion of substances like pesticides, metals 

and various organic compounds into the body of living organism over 

a period of time. This can occur either because the chemical gains 

entry faster than it can be utilized, or because the chemical cannot be 

metabolized by the organism. 

Bio concentration is a more precise term that refers to uptake and 

accumulation of a chemical substance from water alone. 

Bio-magnification, also known as bio-amplification or biological 

magnification, on the other hand is the amplification in concentration 

of a substance up the trophic level. This occurs in a food chain as a 

result of it being persistent; energetics of food chain; and low rate of 

internal metabolism and excretion of the substance. 

Biological pollution of water or water-borne diseases are caused by 

pathogens. Microbes can also be the source of food-borne diseases 

through consumptions of contaminated food. Amoebiasis, 

Cryptosporidiosis, Cyclosporiasis, Giardiasis, Microsporidiosis are 

the most common water-borne diseases.  



 

 

Occupational health hazards 

A. Itai-itai disease: It was produced by cadmium poisoning and was 

     characterized by severe pains in joints and vertebral columns. 

B. Chisso-Minamata disease: The root cause of such disease is 

     mercury poisoning. 

C. Blackfoot Disease (BFD): It is an endemic disease and is caused 

     due to arsenic toxicity. 

D. Methaemoglobinemia - Excess release of nitrates from fertilizers  

     enters the human body and are transformed into nitrites which 

     reacting with blood haemoglobin forms methaemoglobin. It 

     deprives the body's oxygen supply. The syndrome is called blue 

     baby syndrome.  

 

CONTROL OF WATER POLLUTION 

Awareness - Creating mass awareness is the foremost step towards 

preventing and controlling water pollution. Many NGOs have 

campaigned against over harvesting of fish and pleaded for tough 

penalties against the industries and factories dispensing effluents in 

the water bodies. 

Legislation - The countries that suffer has stringent environmental 

legislation and elevated environmental standards. The environmental 

laws make a situation difficult for the people to foul, but it is more 

difficult to make such laws practically operative as they need to be 

implemented across national and international borders. 

The GOI has enacted the following legislations: 

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

amended in 1988. 

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

last amended in 2003. 

Economics - Most environmentalists have the opinion of tackling 

pollution through the polluter pays principle as stated in Rio 

Declaration. 



 

In 1993, WHO had given the guidelines for potable water standards; 

this acts as an international reference point for setting the standards 

and safety for potable water. 

 

                                SOIL POLLUTION

 
 

When the natural soil is contaminated by xenobiotic (man-induced) 

chemicals, the result is soil pollution. 

 

CAUSES OF SOIL POLLUTION 

A. Coal ash: The ash generated by burning coal, primarily in thermal 

     power stations is one of the major causes of land pollution. The 

     lead and zinc from the coal slag causes miseries to the ecosystems 

     and serious health hazards to the humans. 

B. Sewerage: The contamination of  groundwater by untreated 

     sewerage and the effect they have on the land is of serious 

     concern. Treated sewerage, often termed as sludge is used as 

     fertilizer, carries a number of heavy metals and contaminants and 

     has a long-term detrimental effect on the land. 



 

C. Pesticides and herbicides: Intense cultivation has forced to use 

     more chemical fertilizers and bio-engineered introduction leading 

     to drastic falls in crop yields, the cropping pattern and ultimately 

     to the carrying capacity of land, making them barren. 

 

EFFECTS OF SOIL POLLUTION 

Erosion - Soil erosion can be defined as the movement of surface 

litter and topsoil from one place to another. Human activities such as 

farming, construction, overgrazing by livestock, burning of grass 

cover and deforestation accelerates soil erosion. It affects the fertility 

of soil and also leads to loss of aquatic life. 

Excess salts and water - Irrigation water contains dissolved salts and 

the accumulation of these salts is called salinization, which stunts 

plant growth, lower yields and eventually kill the crop and render the 

land useless for agriculture. 

 

CONTROL OF SOIL POLLUTION 

Continuous contour trenches can be used to check soil erosion. 

Gradonies can also be used to convert waste-lands into agricultural 

lands. 

Live check dams which barriers created by planting grass, shrubs and 

trees across the gullies can be used for this purpose. 

A bund constructed out of stones across the stream can also be used 

for conserving soil and water. 

An Earthen checkbund is constructed out of local soil across the 

stream to check soil erosion and flow of water. 

A Gabion structure and an Underground bandhara functions as 

barrier to check the ground water movement. 

 



 

                               MARINE POLLUTION

 
  

CAUSES OF MARINE POLLUTION 

Toxic organic and inorganic chemicals including heavy metals and 

radioactive wastes are discharged in to the oceans and seas from the 

industries and factories located along the coastal regions that may 

alter the pH and composition of the water at the point of discharge. 

The sewage from the municipal wastes and agricultural runoff 

containing pesticides and fertilizers also gains entry into the marine 

waters. 

Climate change, global warming and the windblown dust increase the 

crisis of the marine environment. 

 

EFFECTS OF MARINE POLLUTION 

Discarded fishing nets or fishing nets lost in the ocean entangle the 

marine animals. Life on sea is threatened from ingestion of plastic 

which cause suffocation or even death. 



 

The toxic chemicals from the industries, farmland and municipalities 

acts as endocrine disruptors. 

Oil spills have devastating effects and are extremely difficult to clean 

up. 

 

CONTROL OF MARINE POLLUTION 

Eating sustainably; Do not throw away plastic goods. Keep the 

beaches clean; Ban all types of developmental activities along the 

coast. Run off from pollution sources and sewage effluents should 

not be allowed in the marine water. Spread awareness in the 

community and go for eco-friendly option to lessen damage to 

marine ecosystem. Response mechanisms are employed for 

controlling oil spill. 

 

                                NOISE POLLUTION

 
 

SOURCES OF NOISE POLLUTION 

A. Natural sources: 

     The natural sources for noise pollution are thunder, earthquakes 

     and loud volcanic eruptions. 

B. Anthropogenic (man-made sources) 

     i. Industrial source: Various machine in different factories, 



 

        industries and mills generate noise.  

     ii. Transport noise (traffic noise): Hooting of trains creates strain 

         on ear, Air traffic noise caused by speeding jet aircrafts damage 

         human hearing permanently. Mechanized automobiles like 

         motors, scooters, cars, motorcycles, buses, trucks, sirens of 

         ambulance and fire engines produce tremendous noise 

         pollution. 

     iii. Neighbourhood noise: Shrieking of loud speakers at the place 

          of worship or during festivals. The reckless use of household 

          gadgets are also responsible for causing noise pollution. 

 

EFFECTS OF NOISE POLLUTION 

A. Auditory impacts: Hearing loss, Acoustic trauma and Tinnitus. 

B. Non-auditory impacts: Speech interference and sleep interference.  

     Physiological effects on human beings, nervous breakdown, 

     tension and even insanity. It affects health efficiency and 

     behaviour. It affects the pregnant women. It causes bickering, loss 

     of working efficiency, ill temper and violent behaviour. 

C. Impacts on human properties: The non-living things undergo  

 physical damages. 

 

CONTROL MEASURES 

A. Source level control: Substitution of highly noise-generating 

     machines with quieter machines, usage of vibrations isolated 

     mountings, reduction of external surface of vibrating parts.   

B. Path level control through modification: Modification of the path 

     along which the noise is propagated is highly effective in noise 

     control. 

C. Receiver level control: 'Ear-plugs' which can protect the receiver 

     against noise pollution. Job rotation of the worker can restrict the 

     exposure to hazardous noise level. 

D. Buffer zones by green cover: Trees are capable of absorbing 

     enormous amount of noise.   



 

E. Government control methods: Banning the use of horns, 

     loudspeakers, bursting crackers in and around educational 

     institutions, hospitals and wild life sanctuaries and national parks. 

     Imposing huge fine on vehicles generating noise (Environmental 

     Protection Act, 1986 and Motor Vehicles Act, 1988). 

 

                                THERMAL POLLUTION

 
 

SOURCES 

Heat from thermal power plants, nuclear power plants, iron and steel 

refineries,etc. 

 

EFFECTS 

It kill the flora and fauna, alters the metabolic activities of several 

organisms; hampers the migration, breeding and spawning of fishes. 

It decreases dissolved oxygen content of water and affects physical, 

biological and chemical characteristics in a water body. The elevated 

temperature may change the solubility of the pollutants in water. 

 

CONTROL 

Use of cooling ponds, spray ponds or cooling towers. 

 



 

                                NUCLEAR HAZARDS 

 

CAUSES 

Cosmic rays; nuclear radiation for example, radon; nuclear fuel 

production; nuclear power plants; use of radionuclides in industries 

and domestic sources like television; nuclear disposal; uranium, 

thorium and plutonium mining; and diagnostic purpose - iodine. 

 

EFFECTS 

Radioactive substance can cause damage to sensitive regions, such as 

the skin, gonads, and intestine. It can damage DNA and RNA, 

proteins which may cause cancer and congenital defects. Gases and 

particles produced by the radioactive materials can be carried by the 

wind and the rain as nuclear fallout. Radioactive materials 

contaminating the land and water adversely affect the aquatic 

animals. They are absorbed by plants and ultimately enter the food 

chain.      

 

                         SOLID WASTE MANAGEMENT

 
 



 

CAUSES OR SOURCES 

Domestic - Kitchen residues, paper, plastics, garbage, ashes, glass and 

metals from the residences and accommodations. 

Industrial - Hazardous wastes, food wastes, old machine parts, 

packaging materials and fibre from the food processing industries, 

construction sites, chemical plants, tanneries and garment factories. 

Commercial - Paper, glass, food waste, ashes, discarded spare parts 

and organic wastes from stores, business premises, restaurants, 

markets, fruit vendors, hotels and motor repair shops. 

Agricultural - Bio-degradable components from dairies, poultry 

farms, livestock and other agricultural wastes including vegetable and 

fruit cultivation. 

 

EFFECTS 

Groundwater contamination by leaching; Offensive odour and 

outbreak of vectors, carriers, pests, rodents; Production of 

inflammable gases like methane; Surface water contamination by the 

run-off; Erosion problems in places with slopes; Epidemics through 

stray animals; Change of pH, like acidity; Greenhouse gas emission. 

 

CONTROL MEASURES   



 

A. Waste generation: These are the materials that are indentified to 

     be no longer valuable. 

B. Waste handling, categorization, storage and processing at the 

     source: This involves the actions related with management when 

     the wastes are first kept in storage containers for the purpose of 

     collection. Waste handling also comprises the transit of truckload 

     to the collection venue. Categorization of the waste ingredients is 

     the most important step towards handling and stockpiling of waste 

     at source.   

C. Collection and transportation: The step involves assembling the 

     solid residue and recyclables in the collection vehicles to the site 

     to empty it. The emptying site can be a dispensation centre, a 

     landfill dumping site or a transfer spot. 

D. Segregation, dispensing and transformation: Segregation of wastes 

     is generally done in the recovering sites, transfer stations and 

     dumping places. Waste can be separated by size, manual 

     separation, and separation of ferrous from non-ferrous metals. 

     Organic content can be transformed biologically or thermally; 

     often aerobic composting and incineration are used as biological 

     and thermal control methods respectively.  

E. Transfer and transport: This comprises the relocation of waste 

     materials from the smaller collection vehicles to the large 

     transport system. They are then subsequently transported over 

     longer distances to the place of disposal or processing. 

F. Disposal: The scientific disposal of garbage can follow various 

    technologies like incineration, landfilling, pyrolysis, composting, 



 

    biomethanation, pelletization, etc.

 
 

ROLE OF INDIVIDUALS IN POLLUTION PREVENTION 

A. The Power Saver Mode - all devices have in built 'power saver 

     mode' that automatically gets turned off when left unused for a 

     chosen period of time. Switch on to the mode and there would be 

     an unbelievable and drastic reduction in energy consumption. 

B. Unplug and switch off - once the charging is over, people simply 

     jack off their gadgets, not switching off the power source which 

     culminates into a huge loss of energy. Be responsible, switch off. 

C. Turn off the tap - the amount of water we waste is humongous. By 

     being water savvy, by turning on the tap for just the amount we 

     need and by curbing wastage, we can all make a huge difference. 

D. People should use their own tea or coffee mug - every time 

     people have a cup of tea or coffee, they are either supporting the 

     destruction of rainforests ( paper cups are made from wood pulp 

     sourced from trees) or adding to heaps of plastic waste. 

E. Hold that print - don't press that print button for every mail that 

    one gets. Try to read from the screen. By printing, one is 

    contributing to the denudation of trees. 

F. Pool resources - people should use public transportation as 

    frequently as they can. It is good for one's health and for the health 



 

    of the planet. As more the people walk the less energy they use. 

H. Plant a tree - Plant a tree and water it regularly. 

I. Switch to energy saving devices - Switch over to energy compliant 

   devices. They may cost a little but effective over the long run. 

J. Spread the word/ embrace green products - There are many 

   products that are recycled or eco-friendly. Try embracing them or 

   spread the word. 

 

POLLUTION: CASE STUDY OF OUR LOCAL AREA

 
Chandannagar , a city in the Hooghly district of West Bengal, located on 

the western bank of Hooghly River, was a former French colony of India. 

Though the town is situated in the greenery with natural water bodies 

like ponds and far away from intensely polluted areas like 

metropolitan Kolkata and industrial Howrah, still due to the increase 

in the demographics of the area and the constant development or 

urbanization of the city leads to various types of pollution. 

 

Air pollution is caused due to release of air pollutants, gases and 

smoke from the nearby jute mills like the Gondalpara Jute Mill and 



 

the Samnugger Jute Mill. Fly ash or thermal ashes from the Bandel 

Thermal Power Plant also causes air pollution. With the increasing 

population of the city, the number of increase in automobiles and 

transportation has also lead to air pollution of the area. 

Water pollution is caused in the area due to discharge of industrial 

wastes from the mills and factories. Dumping of domestic wastes like 

garbage from the locality into the Hooghly river or ponds also lead to 

water pollution. Wastes from sewage also gets discharged into the 

river causing severe pollution of water. Offerings to various pujas and 

festivals like Chhath and immersion of Jagadharti idols also add to 

water pollution of the area. 

Soil pollution is caused due to the enormous pile of daily garbage 

and solid wastes from households, local markets, factories, 

agricultural lands, etc. Deforestation, excessive farming and 

accumulation of solid wastes also leads to soil pollution. 

Noise pollution is caused due to the increase in automobiles and 

local transportation. The factories or mills also add to noise 

pollution. Festivals like Diwali and Jagadharti Puja also cause 

tremendous amount of noise pollution. 

 

The Chandannagar Municipal Corporation has taken proper and 

adequate steps to check water pollution in the Hooghly river and 

ponds by stopping people to throw garbage into the river and water 

bodies. Daily collection of household wastes and their management 

has been necessary in reducing pollution. The Chandannagar Police 

Commissionerate has tried to curb the pollution of the area by 

declaring the Chandannagar Strand Road locality constituting the 

French Institute Museum, the Sacred Heart Church and the Dupleix 

College currently known as Chandannagar Government College as a 

'green zone'. Chandannagar Paribesh Unnayan Samity, a registered 

non-governmental organization is working in the field of 

Environment and natural resource management. It works towards 



 

the promotion of sustainable development.

 
 

                                 CONCLUSION 

This Environmental Studies Project has been an educative and 

informative experience as it helps us students to understand as an 

individual to realise the environmental problems and responsibly 

taking steps towards an eco-friendly and sustainable community. 
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