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Preface

Pollution of water affects the lives of many people throughout the world, especially those living in industrial areas. Moreover, the organic and inorganic pollution load in natural water continues to increase. Man-made water pollution is seen as a major threat to the very goal of an improved. quality of life.

Dr. K.T. Chandy, Agricultural & Environmental Education 

I. Introduction

The word pollution is derived from the latin word 'pollutionem' meaning defilement. Today water resources have been the most exploited natural system ever since man strode the earth. Pollution of water bodies is increasing day by day. Time is perhaps not too far when pure and clean water, particularly in densely populated, industrialized water scarce areas may be inadequate for maintaining the normal living standards.

Groundwater, rivers, seas, lakes, ponds and streams are finding it more and more difficult to escape from pollution. Many rivers of the world receive heavy flux of sewage, industrial effluents, domestic and agricultural wastes which consists of substances varying from simple nutrient to highly toxic hazardous chemicals.

In India, all the major 14 rivers viz. Ganga, Yamuna, Godavari, Gomti, Cauvery, Kosi, Ravi, Sone, Chenab, Jhelum, Narmada, Mahi, Tapti and Krishna are facing acute water pollution problems. Many of our lakes, including Dal and Nagin lake of Kashmir have become severely polluted with foul odour, silt deposits and have get choked due to excessive algal growth. The deterioration of the aesthetic and life supporting qualities of natural lakes and estuaries is caused by excessive fertilization due to effluents rich in nitrogen, phosphorus, potassium and organic growth substances. Various flora and fauna are affected and men themselves encounter numerous serious problems in water system. Now pollution of water bodies has become universal phenomenon in the present day world. 

II. Sources of Water Pollution

The major sources of water contamination have been described here.

A. Oxygen demanding wastes

It includes waste water from homes and commercial establishments. Domestic waste water arise from many small sources spread over a fairly wide area but is transmitted by sewers to a municipal waste treatment plant.

Generally the impurities in domestic wastes get diluted and seldom are more than 0.1 % of the total mass. These wastes are primarily organic materials that are oxidized by bacteria to carbon dioxide and water. These substances have been deleterious because their decomposition gives rise to oxygen depletion in both fresh water and marine systems. They also produce unaesthetic odours, endanger water supplies and decreases the recreational value of water ways.

A common measurement of this type of pollution involves the amount of molecular oxygen needed to decompose the material through aerobic biochemical action. The standard test has been the 5-day Biological Oxygen Demand (BOD) test, in which the amount of dissolved oxygen required for oxidation over a 5-day period has been measured. The results being expressed in milligrams of oxygen per litre. When the amount of sewage discharged has been relatively minor water will not become badly polluted as biological degradation will soon remove most of the wastes. Strorage sewage or other oxygen demanding wastes from industries or agriculture can lead to the depletion of dissolved oxygen in the water. In other words, sewage and other oxygen demanding wastes have been classified as water pollutants because their degradation leads to oxygen depletion which affects fish and other forms of aquatic life. Pollutants in this category typically come from such sources as sewage, both domestic and animal, industrial wastes from food processing plants, wastes from paper mill activities, tanning operation byproducts and effluents from slaughter houses and meat packing industries.

A biological oxygen demand of one ppm is the characteristic of nearly pure water. Water has been regarded as fairly pure with one ppm Biological Oxygen Demand (BOD) and of doubtful purity when the BOD value reaches 5 ppm. Public health authorities object to runoff water entering streams of the BOD if the runoff water exceeds 20 ppm. The BOD range of some pollutants are given in Table 1.

Table 1 : Characteristic BOD Levels

	Sl.No
	Sources
	BOD Range (ppm)

	1
	Untreated municipal sewage
	100-400

	2
	Runoff from barnyards and feedlots
	100-10,000

	3
	Food processing wastes
	100-10,000


These wastes must be extremely diluted upon when entering water otherwise they pollute the water sources.

B. Disease causing agents

Water has been a potential carrier of pathogenic micro- organisms and can endanger health and life. Waste waters released from municipalities, tanning and slaughter houses etc. may be the sources of bacteria or other micro-organisms which are capable of producing disease in men and livestock. Pathogens once enter into the water they survive for long periods of time. Their presence is some times could easily missed by routine sampling. Laboratory procedures fail to detect pathogens that are present in very small numbers. Also it requires hours or longer to get results from a laboratory examination. If pathogens were found in a water sample, it is likely that many people already would have used the water and be subject to infection.

The dreaded diseases like cholera, typhoid etc. are transmitted by water only.

C. Synthetic organic chemicals

Organic chemicals can be considered to be any compound that contains one or more carbon atoms in its molecular structure. These commonly enter water ways though application of pesticides, detergents and hydro-carbons.

In pesticides, many are not biologically degradable or are degraded only very slowly which create pollution. Laundry, detergents a common constituent of waste water, is another organic contaminant. Hydrocarbons in the form of gasoline and motor oil, although insoluble in water, are carried from road ways and parking areas in rain water runoff. Sumps (surface- water catchment basins) accept the water from these areas and from these basins the water along with hydrocarbons percolate down which may pollute the water table.

D. Inorganic chemicals and minerals

This category of water pollutants includes inorganic salts, mineral acids and finely divided metals and metal compounds. These substances enter natural waters because of activities in various smelting, metallurgical and chemical industries, mine drainage and various natural processes. The presence of these chemicals brings about acidity, salinity etc and as a consequence toxicity of the water way be increased.

Inorganic chemicals of many types enter water from municipal and industrial waste waters and urban runoff. They may injure or kill the aquatic organisms and they can interfere with the suitability or water for drinking or industrial use. Many of these inorganics are not only toxic but tend to concentrate in food chains.

A prominent example is the occurrence of mercury in water. A number of industrial processes make use of mercury which is eventually disposed off in waste and water effluents. The anaerobic bacteria convert inorganic mercury into methyl mercury which can be concentrated in living things and lead to mercury poisoning. Water draining from mines is also a source of pollution. Acid mine drainage has been the primary source of pollutants that increases water acidity. This drainage adversely affects thousands of mile of streams and has been one of the most significant causes of water quality degradation in coal producing areas. The actual pollutants present in mine drainage are sulfuric acid and soluble compounds of iron.

Salinity of water is caused mainly through industrial effluents, irrigation, salt brines, ocean salts etc. Large amounts of salinity in water cause problems. One of the most serious long term effects of increased salinity in water involves the use and re-use of water in irrigation. Irrigation water brought onto a field always contains some dissolved salts and the normal range of25-800 mg/litre is considered to be safe.

E. Sediments

Sediments are soil and mineral particles which are washed from the land by storms and flood waters, from crop lands, unprotected forest soils, overgrazed pastures, strip mines and roads. Sediments are able to fill stream channels and reservoirs, power turbines, and pumping equipment and reduce the amount or sunlight to green aquatic plant and plug water filter which reduces the aquatic population. Sedimentation due to erosion and strip mining activities also pollutes the water.

F. Radioactive materials

Harmful radiation may result in water pollution arising from the wastes of uranium and thorium mining and refining from nuclear plants; and from industrial, medical and scientific utilization of radioactive materials. Many radioactive sub- stances are lethal at relatively low concentrations and even minute amounts may be mutagenic. Radioactive metals like radium, uranium, thorium, .can get dissolved or eroded by rainfall and thus they can get mixed up into the general water supply. While testing the nuclear weapons also there is release of harmful radioactive wastes which pollutes the water. The transmission of radioactive fallout to man can be seen in Fig. 1
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Fig. 1: Transmission of radioactive fall out to man




III. Effects of Water Pollution

Due to water pollution there will be reduction in oxygen levels. Pollutants like oil spills, heat, suspended sediment, organic wastes and some in organic wastes are found to deplete oxygen when they enter into rivers or streams. If the waters are polluted with any contaminant they will be affecting some processes which may also lead to oxygen depletion. Processes such as decreased photosynthetic rate, decreased oxygen solubility, decreased diffusion of oxygen and increased oxygen demand etc. may quickly deplete the oxygen.

Over-fertilization has been the consequence of the release of improperly treated sewage into water ways as well as application of animal wastes from feedlot cleaning operations and bioproducts of food processing units.

Most of the metals find their way into water ways. Mercury will be converted to methyl mercury which is extremely toxic to fish. When ingested by man it may lead to blindness, deafness, insanity or death. Other metals like lead, copper, cadmium etc when taken up by phytoplanktons may impair the biological processes of the organisms or even kill them.

Lead poisoning in human beings include loss of appetite weakness and disorders in neuromuscular system, the circulatory system and the gastro-intestinal tract. Cadmium poisoning is toxic to all human systems. Nitrates, nitrites and some chlorinated hydrocarbons are also found harmful to human beings. Recent studies indicate that the chlorination of municipal waste water may be responsible for the addition of chlorinated organic materials to a river systems. In some countries, the public drinking water supplies are routinely contaminated with carcinogenic substances from the chlorination processes employed at water treatment plants, prior to the distribution of the water to the consumers.

Several waterborne infectious diseases are directly related to polluted water. In addition the aquatic food chain acts to concentrate several toxic substances as it ascends from micro- organisms through various predators, and preys to fish which are in turn eaten by seals, by certain birds, or by people. Organo-chlorine and organo mercuric pesticides, PBCs and some radioactive pollutants are concentrated this way. Well water usually gets contaminated with nitrates from fertilizer runoff poses a health hazard. The toxic and pathological effects of some heavy metals water pollutants on human beings are given in Table 2.

Table 2: Effect of Heavy Water Pollutants on Man

	Sl.No
	Metal
	Pathological effect

	1
	Mercury
	Abdominal pain, headache, diarrhoea, chest pain

	2
	Lead
	Anaemia, vomiting, loss of appetite, convulsions, damage of brain, liver and kidney

	3
	Arsenic
	Disturbed peripheral circulation, liver cirrhosis, lung cancer, ulcers in gastro-intestinal tract, kidney damage

	4
	Cadmium
	Diarrhoea, bone deformation anaemia

	5
	Copper
	Hypertension, coma

	6
	Barium
	Vomiting, excessive salivation paralysis

	7
	Zinc
	Vomiting, renal damage

	8
	Selenium
	Damage of liver, kidney spleen fever, low blood pressure, blindness

	9
	Cobalt
	Diarrhoea, low blood pressure lung irritation, bone deformities, paralysis


Due to the presence of toxic substances in waters and due to the high bacterial or algae count in water many beaches are closed. Thus, pollution reduces the recreational value of the waters. Besides, thousands of fishes are killed by a wide variety of different pollutants from different sources like municipal, industrial etc.

Ocean going ships are a continuing source of oil pollution. When there is a leakage in the ship, the spilled away oil is found to have disastrous effect on aquatic flora and fauna.

IV. Types of Water Pollution

Water pollution may be divided into five categories on the basis of sources and storages of water.

A. Ground water pollution

Ground water, a gift of nature is about 210 billion m3 including recharge through infiltration, seepage and evapo-transpiration. It is the source of water for wells and springs, that is, the recommended source of rural domestic use. It is replenished by precipitation through rain, snow, sleet and hail.

Domestic, industrial, agricultural wastes and run off from urban areas, soluble effluents are contaminating the ground water. Its combination is irreversible ie. once contaminated it is difficult to restore the original water quality of the aquifer. Excessive mineralization degrades water quality producing an objectionable taste, odour and excessive hardness.

Polluted ground water is the major cause for spread of epidemics of chronic diseases like typhoid, jaundice, dysentery, diarrhoea, hepatitis etc. Excessive rainfall areas contain iron in toxic amounts as 20 ppm which may even pollute the deep tube wells and this may pollute the agricultural fields when. irrigated. This severely damages crops and decreases grain production.

For protecting groundwater from pollution the contaminants sources should be carefully surveyed. Location of industrial and municipal disposal sites should be decided keeping in view the groundwater level and flow pattern in the area. Pre disposal treatment of toxic effluents, by the industry itself and location of wells for drinking water supplies should be decided with utmost caution.

B. Surface water pollution

Surface water is the available water of rivers, lakes, soil profile and ground water. It should be free from the contaminants like oils, greases, phenols, toxic metals etc. and the substances which may precipitate to form objectionable deposits or floats on the surface such as oil, scum, debris etc.

The chief sources of water pollution are atmospheric gases, surface runoff, industrial and municipal wastes, agricultural wastes, radioactive materials etc. Generally surface water near the cities and industrial complexes where the atmosphere is contaminated with carbon dioxide, sulfur di-oxide, carbon monoxide, ammonia, hydrogen sulfide, factory smoke and vehicular exhaust are more polluted than other areas. In south, pollution of surface water is caused by coconut husks. It poses considerable pollution through the anaerobic degradation of organic coating of the coir fibre with the evolution of odorous hydrogen sulfide gas. It is responsible for damaging fishing industry, aquatic flora and fauna.

c. Lake water pollution

In India, coastal lakes and estuaries cover about 2.6 million hectors of water area. Most of the important lakes like dal and Nagin in Kashmir, Loktal in Manipur and Hussain sugar in Hyderabad, Chilka lake in Orissa have seriously chocked by aquatic weeds due to lake eutrophication. Disposal of all kinds of wastes into these lakes is the cause of pollution. South India's biggest natural freshwater lake, Kolleru is fast disappearing. Man's greed and pollution have reduced it to small streams, the fish catch has come down and the birds have migrated. Pollutants are entering the lake in large quantities, because of heavy use of fertilizers and pesticides is the Krishna and GodavarI deltas.

D. River water pollution

As already mentioned, India's major rivers are all severely polluted. River water quality is deteriorated due to suspended solids; toxic metals like arsenic, mercury, cyanide etc. The domestic sewage discharge may give rise to numerous water borne diseases like typhoid, cholera, dysentery etc. thereby affecting the human health and deteriorating the water quality.

Damodar river is polluted because of fertilizers, fly ash from steel mills, suspended coal particles from washeries and thermal power station.

Hoogly at Calcutta is polluted due to power station, paper and pulp mills, jute, textile and chemical mills, metal steel, varnishes. etc.

Paper mills are the main sources of pollution for Godavari, Cauvery in Tamilnadu gets polluted by sewage, tanneries, rayon mills etc.

Yamuna river is an open sewer in Delhi. The water is unfit even for irrigation. It is highly polluted at Okhala industrial area for about 48 kms stretch.

E. Sea water pollution

Marine pollution is defined as the discharge of waste substances into the sea resulting in harm to living resources, hazards to human health, hindrance to fishery and impairment of quality for use of sea water. Oil leakage is the main cause of this pollution. Cargo tanker washings at sea, import oil losses, accidental spillage are responsible for oil leakage. Oil is transported by wind, waves old tides which affect the chemical composition, specific gravity, temperature etc. of the sea water. It causes lethal toxicity on aquatic flora. Some oil pollutants like methane, ethanes etc. causes suffocation in human beings.

The other type of classification of water pollution which is of minor importance is given here.

1. Physical pollution of water

The physical pollution of water brings about changes in water with regard to its colour, odour, density, taste, turbidity, thermal properties etc. Colour change is not harmful but may affect the quality of sunlight that penetrates deep into the water inhibiting plant and animal metabolism, Turbid water becomes unsuitable for industrial purposes and also for domestic use. Unpleasant earthy or musty taste and odour are produced by industrial effluents containing iron, manganese, aquatic actinomycetes etc. Odour pollution of water is caused both by chemical agents and biological agents, Clean water can readily form foam which decreases as pollution increases.

2. Chemical pollution of water

The chemical pollution of water causes changes in acidity, alkalinity, dissolved oxygen and other gases in water. Organic biodegradable pollutants like protein from sewage, wastes from canneries and slaughter houses; fats from sewage, soap production, food processing and wool processing; carbohydrates, sugars and starch from sewage textile and paper mills; polymers, paper mills, polymers, resins, coal etc. and organic non-biodegradable pollutants which persist in aquatic system for a long time like pesticides, fungicides, herbicides, nematodes, rodenticides etc. are mainly responsible for the chemical pollution of water,

3. Biological pollution of water

Biological pollution is caused by the excretory products of warm blooded mammals including man, wild animals as well as domestic animals. Birds of various genera also degrade water. It is also brought about by bacteria, viruses, algae, diatoms etc.

V. Control of Water Pollution

In order to avoid or lessen the water pollution control measures has to be taken up on war footing at various levels. The treatment of waters and proper disposal of wastes are the two important aspects on which attention has to be focussed.

A. Drinking water treatment

A typical drinking water treatment plant is able to clarify the water and makes it hygienically safe. It may also add lime and sodium carbonate to make the water softer and it may mix the water with activated carbon to improve the odour and the taste. The water is generally chlorinated at the end of treatments with en9ugh chlorine to kill essentially all bacteria and  viruses and leave a residue of chlorine sufficient to keep the water safe until it reaches the water tap.

As water being treated for drinking purposes often is contaminated by organic substances, chlorination can produce some organic compounds of chlorine like chloroform, carbon tetrachloride etc. which tend to be carcinogenic.

No alternative technology to chlorination is available. Ozone technology is efficient in killing the bacteria and viruses but is very expensive.

B. Analysis of water

The quality of the water is to be analyzed. The characteristics for which the water has to be examined are given here.

1. Physical properties like colour, temperature, turbidity, suspended solids etc.

2. Microbiological organisms.

3. Inorganic chemicals, estimation for alkalinity, pH, dissolved oxygen, hardness, total dissolved solids. etc.

4. Organic chemicals like carbon, chloroform extract, oils, greases, phenols and several pesticides.

5. Radioactive metals like sodium, strontium etc.

6. Biochemical oxygen demand and chemical oxygen demand Standardized tests for determining all these constituents have been devised. Water used for drinking, cooking and food processing as well as swimming should have no odour, colour and essentially no turbidity. The temperature does not affect safety to human beings but thermal pollution causes environmental pollution. If faecal matter is found in the water supply, it indicates the existence of disease causing bacteria or viruses. Dissolved salts like carbonates, bicarbonates, chlorides, sulfates and even nitrates of sodium, potassium, calcium, magnesium makes the water alkaline. Hardness of water is caused by salts of calcium, magnesium or iron. The pH of water is a measure of acidity.

Deficiency of oxygen in water make it a poor habitat for fish and its excess tends of increase the corrosion of metal pipes and machinery used by industry.

Carbon-chloroform extract (CCE) is the concentration of any substance removed by a special chloroform-soluble, carbon filters extract method. These include oily substances, organic solvents, paint materials and many other industrial wastes. ACCE value of 0.2 milligram/litre of water is considered to be bad in quality.

Radioactive substance may enter surface water and ground water by natural causes or because of human activities. Many springs and deep wells pick up radioactivity from minerals through which their water seep and percolate. Nuclear tests and civilian nuclear power industry are also the sources of radioactivity in waters.

Biological oxygen demand (BOD) is the amount of oxygen that would be required by microorganisms to cause the decomposition of certain organic and inorganic matter in the water. It is an indicator of water quality. This test has been developed for five days at 20°C. For excellent drinking water the 5-day BOD should be in the range of 0.75-1.5 mgs/litre and BOD values are very important when they signify the oxygen supply dissolved in the water.

The chemical oxygen demand (COD) is the amount of oxygen required by organic matter in a sample of water for its oxidation by a strong chemical oxidant and is expressed as ppm of oxygen taken from a solution of potassium dichromate in two hours. It is a very important parameter in management and design of treatment plants in textile waters, paper mill wastes etc. The water quality indicators are summarized in table 3.

Table 3 : Water quality indicators

	Sl.No
	Parameter
	Significance
	Level

	1
	Dissolved oxygen
	General indicator of water quality source id oxygen for respiration
	Minimum acceptable level, 4-5 mg/litre

	2
	Total dissolved solids
	Represents total mineral content which may or may not be toxic 
	A maximum of 400 mg/litre for diverse fish population

	3
	Biochemical oxygen demand (BOD)
	Amount of dissolved oxygen  removed during decomposition of organic matter in a given time, a general indicator of contamination due to biodegradable organics
	1 mg/litre

   - Very clean

2 mg/litre

   - Clean

3 mg/litre

    - fairly clean

5 mg/litre

    -Doubtful

10 mg/litre

  -contaminated

	4
	Chemical oxygen demand (COD)
	Indicated the concentration of materials oxidizable by chemical reaction
	0-5 mg/litre indicates very clean streams

	5
	pH
	Indicates addition of acids and bases
	pH depends on actual systen

	6
	Iron
	Excessive amounts can clog fish gills; indicates drainage from iron bearing sediments, mines, industrial processes
	A maximum of 0.7 mg/lit. for diverse fish population

	7
	Manganese
	Concentration  low in natural systems due to low solubility, high concentrations indicates contamination
	A maximum of 1 mg/lit. ( a common criterion for stream quality

	8
	Copper
	Indicates drainage from copper bearing sediment, mines plating or other industrial sources
	A maximum of 0.02-10 mg/lit. (for stream)

	9
	Zinc
	Indicates mine drainage or industrial input
	A maximum of 1 mg/lit. (for streams)

	10
	Nitrate
	A major plant nutrient. High concentration can promote excessive plant growth; major sources are fertilizers, sludges and sewage
	A maximum of 0.3 mg/lit. (for stream)

	11
	Phosphate
	A major plant nutrient, major sources are detergents, fertilizers and sewage
	A maximum of 0.03-0.4 mg/lit


C. Sewage treatment

The stages of sewage treatments are designated as primary, secondary and tertiary. Primary treatment is a mechanical process which simply removes solids. Metal screens stop large solids, sands and small stones settle in a gait chamber from which the water passes into sedimentation tank where its rate of flow is sharply reduced and small particles settles down as a sludge. Scum at the top is removed. Primary treatment is able to remove organic materials responsible for 25-30 percent of the biological oxygen demand of the sewage.

Secondary treatment is essentially a biological process which is designed to remove most if not all remaining organic matter. Tertiary treatment is able to remove virtually all the remaining contaminants. Waste water that is not subjected to tertiary treatment contains the nutrients on which algae thrive.

D. Advanced waste water treatment methods

A wide variety of methods are used in advanced waste treatment and they may be introduced at any stage of the total treatment process not necessarily only after conventional primary and secondary treatment.

1. Chemical coagulation and filtration

Chemical coagulants like alum, ferrous sulfate, ferric sulfate, ferric chloride etc. which form flocs with suspended matter. These flocs can be filtered by sand, diatomaceous earth or through the use of microscreens.

2. Camon adsorption

Activated carbon is a porous and highly adsorbent form of carbon with a large surface area. In granular or powdered form it adsorbs many refractory organic compounds dissolved in the water. The carbon may eventually be regenerated by heating to about 925°C in an air stream atmosphere to bum off the adsorbed organic material.

3. Chemical oxidation

Waste water treatment can also be accomplished using strong oxidants such as ozone, hydrogen peroxide or tree hydroxyl (OH) radical etc. Chlorination with chlorine or chlorine dioxide is also possible.

4. Iron exchange

Cation exchange resins exchange their hydrogen ions for metallic cations in the solution passing through the ion-exchange column while anion-exchange resins exchange their hydroxyl ions for chloride and other anions in the solution. The resins can be regenerated by treatment with sulphuric acid or sodium hydroxide. Ion exchange is very effective and produces high quality effluents and it is possible to mix treated water with untreated water to produce effluent of any desired quality. Cost of this treatment is high. 

5. Electrodialysis

Placing an electrical potential difference across the waste water produces an electric current, making the cation to migrate toward the cathode and the anions to migrate to anode. Membranes permeable to only cations or only anions are used to control the migration of the ions arid permit demineralized water to be taken out of the appropriate chambers.(Fig.2). C is membrane permeable to catious only and A is a membrane permeable to anion only.

6. Reverse osmosis

It is also a membrane process. It is a phenomenon produced by applying pressure to the more concentrated solution and thereby forcing water to the other side of the membrane. It reduces both the organic and inorganic content of the waste water (Fig 3).

[image: image2.jpg]Waste water

'@
= 4 +
Caénco)tle @E Anode (A)
o))

Freshwater
Conc waste
water

Figure 2: Electrodialysis

Pressute

Semipermeable
membrane

Waste water

o

Figure. 3: Reverse Osmosis




E. Treatment of industrial waste water

Many industries are releasing water wastes of fairly uniform or predictable quality and as the exact pollutants are known, it is often possible to choose the best treatment for those particular pollutants.

For example, biological treatment found to be well suited for wastes from dairy and food industries. For metal plating industry wastes, chemical treatments have worked well. Many industries recover valuable by-products from their waste water treatments.

The disposal method that is gaining popularity among industries is deep well injection method. The petroleunt drilling industry has made great use of brine injection wells to dispose off oil field brines. Disposing of highly toxic wastes by putting them in large drums and dropping them into the sea should be avoided.

Besides all these methods the most reliable way to control water pollution is the stabilization of eco-system. It involves reduction in waste input, harvesting and removal of biomass trapping of nutrients, fish management etc. Various physical and biological methods are followed to restore species diversification and eco-balance in the water body to prevent pollution.

F. Other important methods

Garbage disposal system should be systematized to avoid pollution of different kinds. Major cities of our country like Delhi, Bombay, Calcutta etc. are severely polluted due to improper disposal of wastes. Water hyacinth which is known to cause extensive damage to inland waters by competing with aquatic life, can be used to reclaim polluted water. Experimental studies showed that if water hyacinth is permitted to grow on effluents coming from domestic or industrial sources, it can absorb most of the toxic substances considered to be pollutants. It was also proved that in a lagoon 0.5 hectors having dense growth of hyacinth with sewage retention time of days, the daily wastes of 1000 people can be effectively treated.

This treatment can reduce the pollutants by 80-90 percent. These absorbed metals can be economically extracted. In India, this weed can grow extensively due to hot climate and hence can be utilized to the maximum. The treatment, however, does not require any imported knowledge. Some modification in this technique are essential to achieve clean water.

Establishing standard for water pollution control, licensing of discharging effluents, economic incentives for control of water pollution, monitoring network of water quality are the other steps that are taken up by the government. The central water pollution control board is set up to coordinate the work of state board and Union territories. Legislative action for protecting aquatic environment is essential.

Removal of pollutants by several techniques is recommended by Indian Council of Scientific and Industrial Research, New Delhi.

1. Mercury -This heavy metal can be remove4 by chloro-alkali effluent treatment plants by applying mercury- selective ion exchange resin.

2. Ammonia -By ion-exchange technique it can be removed from waste water of chemical industries.

3. Sodium salts -By reverse osmosis method, sodium salts can be removed. Similarly, it is possible to recover 10% protein and 80% lactose by this method.

4. Decolorisation of water: The brackish wastewater from printing industries could be decolorised by electrolytic decomposition technique.

5. Phosphorus compounds -They can be removed from reactor effluents by passage through beds of aluminum turnings.

6. Phenolic compounds- Phenolics from waste water of pulp and paper mills, tanneries and petroleum refineries can be recovered by the use of polymeric absorbents.

7. Using solar power: Very recently American Scientists experimented and concluded that the solar energy could be a cheap purifier for polluted waste water. A combination of sunlight and a catalyst such as titanium oxide can dissociate chemical toxicants of water.

8. Among the methods other than those mentioned above anaerobic decomposition is the most important. Anaerobic micro organisms are in this process used. This process is very efficient and least costly. The byproduct from this process provides excellent fuel gas which has a number of usages. Besides it is an excellent means of solving our energy problem.

9. Use of hydrophytes (water plants is another easy method of cleaning up the pollution from our domestic waste water and to recycle them for agricultural purposes. Water hyacinth is an example of this. Even if one does not know these plants botanically he can observe identify few water plants which grow faster.

10. In the case of industries which pollute the water they should be held responsible to remove the pollution before they let in the water into other systems like river, lakes, sea etc. Treatment may involve chemical and non-chemical treatment.

11. In the case of domestic liquid waste it should be part of the residential area planning that every drop of it is treated before letting out. The best way to recycle the treated water is to use it for agricultural purposes. Hence the residential areas including the urban places should be planned to have a combination of residential cum agricultural area, Domestic waste is used to regenerate all the food items required for the colony.

VI. Conclusion

Water is the primary compound that makes up 70-95% of the body weight of any living organism and hence without normal water life is impossible. Hence water pollution is the most urgent universal concern for all of us. Clean water is not only required for human beings but also for animals, plants and even for micro flora and fauna. Therefore it should be every body's responsibility to prevent water pollution. The simple principle is that we should pollute any water. But in the process of using the water if anyone happen to pollute it is his responsibility to purify it before letting it into the water system.

It is also to be noted that there are number of water plants and micro organisms that can purify the polluted water and liquid waste. Anaerobic decomposition using anaerobic bacteria is a very cheap and efficient method of water purification.

It is for each individual and community to identify the type of water pollution that occur in their area and to adopt appropriate water purifying measures which are less costly and easy to maintain.
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