WATER POLLUTION
1.Quality of water
2.Water is one of the renewable resources essential for sustaining all forms of life, food production, economic development, and for general well-being.

3.The surface water and groundwater resources of the country play a major role in agriculture, hydropower generation, livestock production, industrial activities, forestry, fisheries, recreational activities etc.

4.Faecal pollution of drinking water caused water-borne diseases

Major sources of                                                                                                                                                                                                                                    water pollution 

1.Domestic wastes from urban and rural areas

2.Industrial wastes (discharged into natural water bodies)

3.Major routes of pollutant interchange among the biotic, terrestrial, atmospheric and aquatic environments.
4.Any shift in natural dynamic equilibrium existing among the environmental segments e;g hydrosphere, atmosphere, lithosphere gives rise to the state of pollution.
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Signs of water pollution
Bad taste of drinking water

Offensive odours from water bodies

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

Aquatic Environment

1.Water quality characteristics of aquatic environment arise from physical, chemical and biological interactions.
2. bodies are subject to a dynamic state of change with respect to geological age and geochemical characteristics.

3.Circulation, transformation and accumulation of energy and matter through medium of living things and their activities.
4. Balance in aquatic ecosystem is upset of human activities.
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5.Physico-chemical characteristics of aqueous phase have direct influence on the type and distribution of aquatic biota.
6. layers of water bodies
(i)Epilimnion

(ii)Thermocline (metalimnion)
(iii)Hypolimnion

Water Quality Characterization
1.Distribution of chemical in aq. Phase
2.accumulation and release of chemicals by aquatic biota

3.accumlation and deposits by bottom deposit

4.input from land and atmosphere

Sources of water pollution

	Point Sources 
	Nonpoint Sources 

	- Wastewater effluent (municipal and industrial) 

- Runoff and leachate from waste disposal sites 

- Runoff and infiltration from animal feedlots 

- Runoff from mines, oil fields, unsewered 

industrial sites 

- Storm sewer outfalls from cities with a population >100,000 

-Overflows of combined storm and sanitary sewers 

- Runoff from construction sites >2 ha 
	- Runoff from agriculture (including return flow from irrigated agriculture) 

- Runoff from pasture and range 

- Urban runoff unsewered and sewered areas 

with a population <100,000 

- Septic tank leachate and runoff from failed septic systems 

- Runoff from construction sites 

- Runoff from abandoned mines 

- Atmospheric deposition over a water surface 

- Activities on land that generate contaminants, such as logging, wetland conversion, 

construction, and development of land or waterways 


Some of the important sources of water pollution are discussed below: 

Urbanization
Sewage and other Oxygen Demanding Wastes

Industrial Wastes
Agro-chemical Wastes

Thermal pollution

Oil spillage:

The disruption of sediments

Acid rain pollution
WATER POLLUTION
Water Pollutants
1.Organic Pollutants

Organic pollutants includes 

1.oxygen-demanding wastes

2.Disease causing agents

3.Plants nutrients

4.Sewage

5.Synthetic organic compounds and oil

Dissolved Oxygen (DO) is an essential requirement of aquatic life

Optimum D.O in natural water is 4-6 ppm.

Decrease in D.O value is an index of pollution mainly due to organic matter 

Organic matter may be

1.Sewage (domestic and animals)

2.industrial wastes (food processing plants , paper mills, leather tanneries)

3.Run off from agricultural land

4.wates from slaughter house and meat packing plants

All these materials undergo degradation by bacterial activity in the presence of D.O, the net result being the deoxygenation process and quick depletion of D.O.

Water is carrier of pathogenic microorganism and can cause immense harm.

The waterborne diseases are 

1.typhoid

2.dysentery

3.cholera

4.Polio

5.Infectious haepatitis

Water pollution can be control was disinfection technique for prevention of waterborne diseases.

The water bodies in the process of eutrophication loses all its D.O.

The production of synthetic organic chemicals has multiplied about 10 times since 1950. These include fuel, plastic, insecticides, food additives and pharmaceuticals.

Their presence in water ( aromatic chlorinated hydrocarbons) imparts offensive taste, odour and colour to fish and aquatic plants even when they are present in low concentration.

Oil pollution of the seas has increased over the years due to increased use of oil-based technology. The sources of oil pollution are oil spills from cargo oil tankers on the seas, leakage from oil pipelines.

Oil pollution reduce light transmission through surface water and hence photosynthesis by marine plants decrease D.O in water and cause damage to water bodies (animals & plants). Oil pollution damage marine life on massive scale and also affect sea food which enters the human food chain.

2.Pesticides

Organic chemicals used to control undesirable or dangerous species of plants and animals. At present  more than 10,000 different pesticides are present. There are classified as

1.Insecticides

2.herbicides

3.Fungicides

About 0.1% of the total insects are harmful. These are mostly agricultural pests which are also carriers of human or animals diseases. Their elimination is essential in the interest of food production and also public health. This is achieved by insecticides. Similarly herbicides are widely used in agriculture for weed control.

Classification…. Four major structural classes are

1.Chlorinated hydrocarbons

2.organophosphates

3.Carbamates

4.Chlorophenoxyacids

Persistent pesticides
Pesticides are found widespread in various part of environment. Their impact on the environment  is based on their properties

1.Tendency to vaporize

2.Tendency to dissolve in water and other solvents

3.resistance to various degradation process.

Pesticides are applied as aerial sprays or directly to soil. Finally they reach soil and from the land they move to air and water. The ultimate depository is water bodies. About 25% of DDT is likely to have been transferred to the oecans. [image: image3.jpg]l COe=C —=0C
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Biodegradation of Pesticides

The biodegradation of pesticides in aquatic and terrestrial environment is important for environmental quality.

1.Aldrin undergoes oxidation to dieldrin

2.Oxidation may also occur by introduction of –OH groups into aromatic rings.

2.Reduction of pesticides occurs by conversion of –NO2 groups to -NH3 groups.

3.Dehalogenation is major pathway for degradation of organo-chlorine hydrocarbons.
3.Detergents

These are cleaning agents which include surfactant, builder and other ingredients.
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Both surfactants and builders of detergents cause water pollution.

4.Marine Oil Pollution

At present refined petroleum product meet more than 60% of the world’s energy requirments.

Crude petroleum is complex chemical mixture which contains hundred of compounds which belongs to the categories of paraffins (25%), cycloparaffins (20%), aroamtics (5%) and naphthene-aromatics.

The volatile components of oil readily evaporates. Highly soluble aromatics hydrocarbons are removed by dissolution.
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