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1. 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.S Environmental protection Agency (EPA) to protect public health by regulating the emissions of these harmful air pollutants. 

•Air pollution is a change in the physical, chemical and biological characteristic of air that causes adverse effect on humans and other organisms. The ultimate result is a change in the natural environment and ecosystem. The substances  that are responsible for causing air pollution are called air pollutants. These air pollutants can be either natural (eg wildfires) or synthetic (man-made), they may be in the form of gas, liquid or solid.

2. Types of air pollutants:

•An air pollutant is known as a substance in the air that can cause harms to humans and the environment. Pollutants can be in the form of solid particles, liquid droplets or gases. In addition, they may be natural or man made.

•Pollutants can be classified as either primary or secondary. Usually primary pollutants are substances directly emitted from a process such as ash from a volcanic eruption, the carbon monoxide gas from a motor vehicle exhaust or sulphur dioxide released from factories.

•Secondary pollutants are not emitted directly. Rather they form in the air when primary pollutants react or interact. An important example of a secondary pollutant is ground level ozone is one of the many secondary pollutants that causes photochemical smog.

3. Major primary pollutants produced by human activity:

a. Sulphuroxides: sulphur(iv)oxide is produced by volcanoes and in various industrial processes. Since coal and petroleum often contain sulphur compounds, their contribution generates sulphurdioxide. Further oxidation of sulphur(iv)oxide, usually in the presence of catalyst such as nitrogen(iv)oxide, forms tetraoxosulphate(vi)acid and thus acid rain.

•This is one of the causes for concern over the environmental impact of the use of these fuels as power sources.

b. Nitrogen oxides: Especially nitrogen dioxide is emitted from high temperature combustion. Nitrogen dioxide is the chemical compound with the formulary NO2. It is responsible for photochemical smog,acid rain etc.

c. Carbon monoxide: It is a colorless, odourless, non irritating but very poisonous gas. It is a product by incomplete combustion of fuel such as natural gas, coal or wood. Vehicular exhaust is a major source of carbon monoxide.

d. Carbon dioxide: A green house gas emitted from combustion but is also a gas vital to living organisms, it is a natural gas in the atmosphere.

e. Volatile organic compounds: Volatile organic compounds are an important outdoor air pollutant. In this field they are often divided into the separate categories of methane and non-methane. Methane is an extremely efficient green house gas which contributes to enhanced global warming. 

• Other hydrocarbon volatile organic compounds are also significantly greenhouse gases via their role in creating ozone and in prolonging the life of methane in the atmosphere, although the effect varies depending on local air quality.

f. Particulate matter: particulates alternatively referred to as particulate matter or fine particles, are tiny particles of solid or liquid suspended in a gas. In contrast, aerosol refers to particles and the gas together. Sources of particulate matter can be man made or natural.

•Some particulates occur naturally originating from volcanoes, dust, storms, forest and grassland fires, living vegetation and sea spray. Human activities such as the burning of fossil fuels in vehicles, power plants and various industrial processes also generate significant amount of aerosols.

•Averaged over the globe anthropogenic aerosol- those made by human activities currently account for about 10 percent of the total amount of aerosols in our atmosphere. Increased levels of the fine particles in the air are linked to health hazards such as heart disease, altered lung function and lung cancer.

g. Persistent free radicals connected to air borne fine particles could cause cardiopulmonary disease.

h. Toxic metals: such as lead, cadmium and copper.

I. Chlorofluorocarbons: harmful to the ozone layer emitted from products currently burned from use.

j. Ammonia: emitted from agricultural processes. Ammonia is a compound with formular NH3. It is normally encountered as a gas with characteristic pungent odour. Ammonia contributes significantly to the nutritional needs of terrestrial organisms by serving as a precursor to foodstuffs and fertilizers.

•Ammonia, either directly or indirectly is also a building block for the synthesis of many pharmaceuticals. Although in wide use, ammonia is both caustic and hazardous.

k. Odours: such as from garbages, sewage and industrial processes.

l. Radioactive pollutants: produced by nuclear explosions, war explosives and natural processes such as radioactive decay of radon.

4. Secondary pollutants include:

a. Particulate matter formed from gaseous primary pollutants and compounds in photochemical smog. Smog is a kind of air pollution. The word smog is a portmanteau of smoke and fog. Classic smog results from large amounts of coal burning in an area caused by a mixture of smoke and sulphur dioxide.

•Modern smog does not usually come from coal but from vehicular and industrial emissions that are acted on in the atmosphere by sunlight to form secondary pollutant that also combine with the primary emissions to form photochemical smog.

b. Ground level ozone is a key constituent of the troposphere. Trophoshere is an improvement constituent of certain regions of the stratosphere commonly known as the ozone layer.

•Photochemical and chemical reactions involving it drive many of the chemical processes that occur in the atmosphere by day and by night. At abnormally high concentrations brought about by human activities (largely the combustion of fossil fuels). It's a pollutant and a constituent of smog.

c. Peroxyacetyl: is a dangerous air pollutant mostly affects our respiratory system and nervous system.

5. Sources of air pollution: It refers to the various locations activities or factors which are responsible for the releasing of pollutants in the atmosphere. These sources can be classified into 4 major categories which are:

a. Anthropogenic sources (human activity), it is mostly related to burning different kinds of fuel:

i. Stationary sources: include smoke stacks of power plants, manufacturing facilities, and waste incinerators, as well as furnaces and other types of fuel burning heating devices.

Ii. Mobile sources: include motor vehicles, marine vessels, aircraft and effect of sound etc.

III. Chemicals,dust and controlled burn practices in agriculture and forestry management. Controlled or prescribed burning is a technique sometimes used in forest management, farming, restoration of green house gases. Fire is a natural part of both forest and grassland ecology and controlled fire can be a tool for foresters. 

•Controlled burning stimulates the germination of some desirable forest trees thus renewing the forest.

iv.fumes from paint, hair spray, varnish, aerosol sprays and other solvents.

v. Waste deposition in land fills, which generate methane. Methane is not toxic however it is highly flammable and may form explosive mixtures with air.

•Methane is also an asphyxiate and may displace oxygen in an enclosed space. Asphyxia or suffocation may result if the oxygen concentration is reduced below 19.5% by displacement.

vi. Military such as nuclear weapons, toxic gases, germ warfare and rocketry.

b. Natural sources:

I. Dust from natural sources usually large areas of land with little or mo vegetation.

Ii. Methane, emitted by the digestion of food by animals for example cattle.

III. Radon gas from radioactive decay within the Earth's crust. 

•Radon is a colorless, odourless, naturally occurring radioactive noble gas that is formed from the decay of radium. It is considered to be a health hazard. 

•Radon gas from natural sources can accumulate in buildings, especially in confined areas such as the basement and it is the second most frequent cause of lung cancer, after cigarette smoking.

iv. Smoke and carbon monoxide from wildfires.

v. Volcanic activity, which produce sulphur,chlorine and ash particulates.

6. Effects and fate of air pollutants.

There are various harmful effects of the air pollutants.

I. Carbon monoxide: source- automobile exhaust, photochemical reactions In the atmosphere, biological oxidation by marine organisms etc. Affects the respiratory activity as haemoglobin has more affinity for carbon monoxide than oxygen. 

•Thus carbon monoxide combines with haemoglobin a d thus reduces the oxygen carrying capacity of blood. This results in blurred vision, headache,unconsciousness and death due to asphyxiation(lack of oxygen).

Ii.Sulphurdioxide: 

(source- industries burning of fossil fuels, forest fires, electric generation plants, smelting plants, industrial boilers, petroleum refineries and volcanic eruptions, respiratory problems,severe headache, reduced productivity of plants, yellowing and reduced storage time for paper, yellowing and damage to limestone and marble, damage to leather, increased rate of corrosion of iron, steel,zinc and aluminum.

III. Carbon dioxide: 

(Source carbon burning of fossil fuels, depletion of forests that remove excess carbon dioxide and help in maintaining the oxygen-carbondioxide ratio causing global warming.

iv. Hydrocarbons polynuclear aromatic compounds and polynuclear aromatic hydrocarbons:

Sources: Automobile exhaust and industries, leaking fuel tanks, leaching from toxic waste dumping sites and coal tar lining of some water supply pipes(Carcinogenic) many cause leukaemia.

v.chlorofluorocarbons: source: refrigerators, air conditioners, foam shaving cream, spray cans and cleaning solvent. Destroy ozone layer which then permits harmful ultraviolet rays sent down by the sun. If the ozone layer is depleted by human action, the effects on the planet could be catastrophic.

vi. Nitrogen oxides:

• sources: automobile exhaust, burning of fossil fuels, forest fires, electric generation plants, industrial boilers, petroleum refineries and volcanic eruptions forms photochemical smog at higher concentrations causes leaf damage or affects the photosynthetic activities of plants and causes respiratory problems in mammals.

vii. Particulate matter lead halides (lead pollution):

•Source: combustion of leaded gasoline products, toxic effect in man.

viii. Asbestos particles: 

•Source: mining activities.

-Asbestosis is a cancerous disease of the lungs.

ix. Silicon dioxide.

x. Mercury.

• Air pollutants affect plants by entering through stomata(leaf pores through Which gases diffuse) destroy chlorophyll and affect photosynthesis. During the day time the stomata are wide open to facilitate photosynthesis. Air pollutants during day time affect plants by entering the leaf through these stomata more than night.

•Pollutants also erode waxy coating of the leaves called cuticle. Cuticle prevents excessive bwatwr loss and damage from diseases, pests, drought and frost.

•Damage to leaf structure causes necrosis(dead area of leaf), chlorosis(loss or reduction of chlorophyll causing yellowing of leaf) or epinasty( downward curling of leaf), and abscission (dropping of leaves).

•Particulates deposited on leaves can form encrustation and plug the stomata and also reduce the availability of sunlight. The damage can result in death of the plant. Sulphur(iv)oxides causes bleaching of leaves, chlorosis, injury and necrosis of leaves. 

•Nitrogen(iv)oxides results in increased abscission and suppressed growth. Ozone causes flecks on leaf surface, premature aging, necrosis and bleaching.

•Peroxyacetyl nitrate causes silvering of lower surface of leaf,damage to young and more sensitive leaves and suppressed growth.

•Fluorides cause necrosis of leaf-tip while ethylene results in epinasty, leaf abscission of flowers.

7. Control of air pollution:

The following are commonly used as pollution control devices by industry or transportation devices. They can either destroy contaminants or remove them from an exhaust stream before it is emitted into the atmosphere.

I. Particulate control: mechanical collectors (dust cyclones, multicyclones).

•Cyclonic separation is a method of removing particulates from an air, gas or water stream, without the use of filters, through vortex separation. 

•Rotattional effects and gravity are used to separate mixtures of solids and fluids.

•A high speed rotating (air) flow is established within a cylindrical or conical container called a cyclone. Air flows in a spiral pattern beginning at the top(wide end) of the cyclone and ending at the bottom (narrow) and before exiting the cyclone in a straight stream through the center of the cyclone and out the top.

•Larger(denser) particles in the rotating stream have too much inertia to follow the tight curve of the stream and strike the outside wall, filling then to the bottom of the cyclone where they can be removed.

•In a conical system, as the rotating flow moves towards the narrow end of the cyclone the rotational radius of the stream is reduced separating smaller and smaller particles. The cyclone geometry, together with flow rate, defines the cut point of the cyclone. 

•This is the size of particle that will be removed from the stream 50% efficiency. Particles larger than the cut point will be removed with a greater efficiency and smaller particles with Lower efficiency.

Ii. Electrostatic precipitators: An electrostatic precipitator or electrostatic air cleaner is a particulate collection device that removes particles from a flowing gas(such as air) using the force of an induced electrostatic charge. Electrostatic precipitators are highly efficient filteration devices that minimally impede the flow of gases through the device and can easily remove fine particles matter such as dust and smoke from the air stream.

•In contrast to wet scrubbers which apply energy directly to the following fluid medium,an electrostatic precipitator applies energy only to the particulate matter being collected and therefore is very efficient in consumption of energy in form of electricity.

III. Participate scrubbers: The term  wet scrubbers describe a variety of disease that removes pollutants from a furnace flue gas or from other gas streams. In a wet scrubbers, the polluted gas stream is brought into contact with the scrubbing liquid, by spraying it with the liquid, by forcing it through a pool of liquid, or by some other contact method, so as to remove the pollutants.

•The design of wet scrubbers or any air pollution control device depends on the industrial process conditions and the nature of air pollutants involved. In let gas characteristic and dust particles (if particles are present) are of primary importance.

•Scrubbers can be designed to collect particulate matter and or gaseous pollutants. Wet scrubbers remove dust particles by capturing  them in liquid droplets.

• Wet scrubbers  remove pollutant gases  by dissolving or absorbing them into liquid. Any droplets that are in the scrubber inlet gas must be separated from the outlet gas stream by means of another device referred to as mist eliminator.
8. Global warming and green house effect:

• The history of green house effect and global warming. First of all predicted by svante Arrhenius was a sweedish scientist that was the first to claim in 1896 that fossil fuel combustion may eventually result in enhanced global warming.

•He proposed a relation between atmospheric carbon dioxide concentrations and temperatures. When we burn organic materials (i.e carbon containing) fuels, or organic matter decomposes, carbon dioxide is released into the air. 

•It is transparent to incoming solar radiation, but opaque to some wavelengths of heat radiated from the warmed surface of the earth and so traps heat, leading eventually to a warming of the lower atmosphere. 

•This is known as a green house effect as in principle the atmosphere behaves in a similar manner to a garden greenhouse. It allows sunlight to penetrate but heat is trapped  within the atmosphere the same way it is trapped with the glass walls of a green house. 

•This trapped hot air is causing the earth to heat up, resulting in global warming and ultimately climate change. Greenhouse gases include naturally occurring gases such as carbon dioxide, methane and even water vapour. In fact water vapour is the most abundant green house gas.

•However human activities such as burning of coal, exhaust fumes from vehicles and burning of trees during deforestation activities are contributing huge amounts of additional green house gases into the atmosphere where they enhance the green house effect further and contribute to global warming.

•Green house gases: our planets contain many gases with a surface layer and prevent unwanted radiations to reach the surface. These gases are in certain proportions breaking which the components get disturbed. 

•The green house gas absorbs and emits these radiations within the range which causes the green house effect.

•The common green house gases in earth's atmosphere are:

a. Water vapour.

b. Carbondioxide.

c. Methane.

d. Nitrous oxide.

Causes of global warming:

•Within the coming of industrial revolutions the use of chemicals and fuel in factories has increased  to a dangerous amount. Along with it, deforestation die to industrial or economic purposes and the excess burning of fossil fuels like natural gas, oil, and coal has increased the concentration of atmospheric carbon dioxide from 315 part per million by volume to about 363 part per million since 1958.

•These are some of the primary reasons for which the heat gets trapped in the atmosphere thus causing global warming.

•The green house effect is caused by the interaction of the sun's energy with green house gases such as carbon dioxide, methane, nitrous oxide and fluorinated gases in the Earth's atmosphere thus causing global warming.

•The green house effect is caused by the interaction of the sun's energy with green house gases such as carbon dioxide, methane nitrous oxide and fluorinated gases in the earth's atmosphere. The ability of these gases to trap heat is what causes green house effect.

•The green house effect is caused by the interaction of the sun's energy with green house gases such as carbon dioxide, methane, nitrous oxide and fluorinated gases in the earth's atmosphere.

•The ability of these gases to trap heat is what causes green house effect.

•Green house gases are made of three or more atoms. The molecular structure makes it possible for these gases to trap heat in the atmosphere and then re-emit it towards the surface which further warms the earth. This continuous cycle of trapping heat leads to an overall increase in global temperatures.

•This process which is very similar to the way a green house works, is why the gases that can produce this effect are collectively known as green house gases.

9. Consequences of global warming:

a. Warmer climate: on average, the earth's temperature will become warmer than earlier, while some places will get warm while others may not.

b. The rise of sea level: Due to global warming, the glaciers and ice sheets of Green land and Atlantic will melt which will add water to the sea level, thus causing many disasters like tsunami. A rise in sea level will also have an economic impact especially on the low-lying coastal areas and islands causing unavoidable soil erosion.

c. Agricultural impact: According to multiple experiments, with the high concentration of carbon(iv)oxide in the atmosphere, the growth of crops is twice than the normal growth. 

•At the same time, the shifting of the climatic pattern may change the areas where crop grow faster and better this affecting the normal amount of agricultural production.

4. Environmental effect: The green house effect is a major factor in keeping the earth warmer because it keeps some of the planets heat that would otherwise escape from the atmosphere out to space.

•in fact, without the green house effect the earth's average global temperature would be much colder and life on earth would not be possible.

11. Working principle of green house effect:

•To understand exactly how the green effect works, imagine the following a warm, sunny day where the sun shines bright on the earth. This sun sunlight passes into the planets atmosphere and warms the earth. 

•Part of this energy is absorbed by the earth's surface transformed into heat and radiated back towards space.

•But as this heat goes up through the atmosphere, some of it is trapped by the different green house gases and doesn't escape into space. This in turn warms up the earth's atmosphere, just like the windows of a green house that lets light in and keeps the heat within to warm the plants growing inside.

12. Control of global warming:

• We can't realistically stop the rise of carbondioxide in the near term, but we can slow it and therefore reduce the consequences that will occur. 

•More fuel efficient cars,less frivolous driving, more use of mass transit, improved insulation to decrease the fuel burned to heat and cool our homes, more efficient appliances, use of fluorescent rather than incandescent light bulbs and careful monitoring of home electricity usage can reduce our energy needs.

•Conversion on to alternatives like wind and solar power which don't burn fossil fuels and emit carbondioxide in to the atmosphere. Planting large areas with trees will consume carbondioxide as the trees grow, until the forests mature stopping deforestation in the tropical forests around the world.

13. Acid rain and it's effects:

Acid rain refers to a mixture of deposited material both wet and dry, coming from the atmosphere containing more than normal amounts of nitric acid and sulphuric acids.

•Simply put, it means rain that is acidic in nature due to presence of certain pollutants in the air due to cars and industrial processes.

•It is easily defined as rain, fog, dust,sleet or snow that has been made acidic in the air as a result of fossil fuels and industrial combustions that mostly emits nitrogenous oxides and sulphur dioxide. Acidity is determined on the basis of the PH of the water droplets.

•Normal rain water is slightly acidic with a PH range of 5.3-6.0, because carbondioxide and water present in the air react together to form carbonic acid, which is a weak acid, when the PH level of water falls below this range it becomes acid rain.

•When these gases react with water molecules and oxygen among other chemicals found in the atmosphere, mild acidic chemical compounds such as sulphuric and nitric acid are formed resulting to acid rain. 

•Acid rain generally leads to weathering of buildings, corrosion of metals and peeling of paints on surfaces.

•Erupting volcanoes contains some chemicals that can cause acid rain. Apart from this burning of fossil fuels, running of factories and automobiles due to human activities are few other reasons behind this activity.

•Presemtly, large amounts of acid deposition is witnessed in the south eastern Canada, north eastern united State and most of Europe.

14. Forms of acid rain:

•There are two forms in which deposition occurs-wet and dry.

•Wet deposition: when the wind blows the acidic chemicals in the air to the areas where the weather is wet, the acids fall to the ground in form of rain, sleet, fog, snow or mist.

•It removes  acid from the atmosphere and deposits them on the earth surface.

•When this acid flows through the ground, it affects large number of plants, animals and aquatic life. The water from the drain flows into rivers and canals which is then mixed up with sea water, thereby affecting marine habitats.

•Dry deposition:

•If the wind blows the acidic chemicals in the air to the areas where the weather is dry, the acidic pollutants slip into dust or smoke and fall to the ground as dry particles. These stick to the ground and other surfaces such as cars, houses, trees, and buildings. Almost 50% of the acidic pollutants in the atmosphere fall back through dry deposition. 

•These acidic pollutants can be washed away from the earth surface by rain storms.

15. Causes of acid rain:

•Both natural and man-made sources are known to play a role in the formation of acid rain, But it is mainly caused by combustion of fossil fuels which results in emissions of sulphurdioxide and nitrogen oxides.

1. Natural sources: 

•The major natural causal agent for acid rain is volcanic emissions. Volcanoes emit acid producing gases to create higher than normal amounts of acid rain or any other form of precipitation such as fog and snow to an extent of affecting vegetation cover and health of residents within the surrounding.

•Decaying vegetation, wildfires and biological processes within the environment also generate the acid rain forming gases 

•Di-methyl sulphide is a typical example of a major biological contributor to sulphur containing elements in to the atmosphere.

•Lightning strikes also naturally produces nitric oxide that react with water molecules through electrical activity to produce nitric acid, thereby forming acid rain.

2. Man-made sources: Human activities leading to chemical gas emissions such as sulphur and nitrogen are primary contributors to acid rain.

•The activities include air pollution sources, emitting sulphur and nitrogen gases like factories, power generation facilities and automobiles.

•In particular, use of coal for electrical power generation is the biggest contributor to gaseous emissions leading to acid rain.

• Automobiles and factories also release high scores of gaseous emissions on daily basis into the air, especially in highly industrialized  areas and urban regions with large numbers of car traffic.

•These gases react in the atmosphere with water, oxygen and other chemicals to form various acidic compounds such as sulphuric acid, ammonium nitrate and nitric acid. As a result these areas experience exceedingly high amounts of acid rain.

•The existing winds blow these acidic compounds over large areas across borders and they fall back to the ground  in the form of acid rain or other forms of precipitation.

•Upon reaching the earth, it flows across the surface, absorbs into the soil and enter into lakes and rivers and finally gets mixed up with sea water.

•The gases sulphurdioxide and nitrogenoxides are primarily gases occurring from electric power generation by burning coal and responsible for acid rain.

15. Effects of acid rain:

• Acid rain has significant effects on the world environment and public health.

•Effects on aquatic environment:

•Acid rain either falls directly on aquatic bodies or gets run off the forests, roads and fields to flow into streams,river and lakes. Over a period of time acids get accumulated  the water and lower the overall PH of the water body. The aquatic plants and animals need a particular PH level of about 4.8 to survive.
•Effects on forests: 

•It makes trees vulnerable to diseases, extreme weather and insects by destroying the leaves, damaging the bark and arresting their growth. Forest damage due to acid rain is most evident  in eastern Europe especially Germany, Poland and Switzerland.

•Effects on soil: Acid rain highly impacts on soil chemistry and biology. It means soil microbes and biological activity as well as soil chemical compositions such as soil PH are damaged or reversed due to the effects of acid rain. 

•The soil needs to maintain an optimum PH level for the continuity of biological activity. When acid rain seep into the soil, it means higher soil PH, which damages or reverses soil biological and chemical activities.

•Hence sensitive soil microorganisms that cannot adapt to changes can be killed.

•High soil acidity also denatures enzymes for the soil microbes. On the same breadth, hydrogen ions of acid rain leach away vital minerals and nutrients such as calcium and magnesium.

•Vegetation cover and plantations:

The damaging effects of acid rain on soil and high levels of dry depositions have endlessly damaged high attitude forests and vegetation cover since they are mostly encircled by acidic fogs and clouds. Besides the widespread effects of acid rain ecological harmony have led to stunted growth and even death of some forests and vegetation cover.

•Effects on architecture and buildings.

•Effects on public health.

16. Remedies to Acid rain:

•Cleaning up exhaust pipes and smoke stacks.

•Restoring damaged environment.

•Alternative energy sources.

17. Water pollution:

Water pollution is the contamination of water bodies. This fotm of environmental degradation occurs when pollutants are directly or indirectly discharged into water bodies without adequate treatment to remove harmful compounds.

18. What is water pollution?

• Water pollution can be defined in many ways. Usually it means one orore substances are added in water to such an extent they can 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. The ink will 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 be present in 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 who lives on the river. Thus , water pollution is all about quantities, how much of a polluting substance is released and how  big  a volume of water is released into.

•A small quantity of a toxic chemical may have little impact if spilled into the ocean from a ship. But the same amount of the same chemical can have a much larger impact pumped into a lake or a river where there is less clean water to disperse it.

•Water pollution almost always means that some damage has been done to an ocean, river, lake or other water source.

•The introduction by man directly or indirectly of toxic substances or energy into the marine environment resulting in such deleterious effect as harm to living resources, hazards to human health, hindrance to marine activities including fishing, impairment of quality for use of sea water and reduction of amenities.

19. Major types of water pollution:

•Surface water pollution and 

•Ground water pollution.

20. Causes of water pollution:

•Sewage disposal.

• Waste water.

•Chemical waste.

21. Control of water pollution:

•Education.

•laws.

•Economics.

22. Water treatment:

The following steps are adopted for purification of drinking water:

•coagulation and flocculation.

•sedimentation.

•sreenings and filteration.

•Gravel filters 

•slow and filters.

23. Oil pollution:

• Oil pollution is the resultant contamination of environment due to the introduction or presence of oil on excessive quantity. Oil pollution is most common in large water bodies like seas and oceans. 

•Oil spills occurs due to the release of a liquid petroleum hydrocarbon into the aquatic environment. Marine water is especially affected by this form of pollution.

•Oil pollution is primarily a man made pollution and is a result of human irresponsible activities.

•Oil pollution is mainly because of crude oil. Ships and tankers carrying crude oil across the oceans may cause deadly oil spills. Spills in marine water due to various causes, leakage being the most one.

•The quantity of oil spills matter when it comes to the significance of oil and water pollution. During marine accidents, the oil spills quantity is enormous.

•Spillage in such large quantities occur on a regular basis.

• Also, shallow water oil spills can be more dangerous than deep water ones sometimes. Oil combines with mud and other dirty substances and sinks to the bottom of water bodies. As a result of this the oil tends to stay at the bottom for ages causing harmful effects on the Marne life living on the bed of the sea.

When large amount of oil pollution occurs, it is extremely tedious to clean up the water afterwards. Measures taken to reverse the pollution effects may prove futile, if action is not taken at the right time. So it is wise to take preventive measures rather than treatment ones. Prevention is an important action step but awareness precedes this step.

•Wothout actually having the knowledge of the disasters that this kind of pollution is capable of causing, prevention is seldom seen necessary. 

24. Causes of oil pollution:

•Breakage of oil tankers(oil ships).

• Oil pipe leakage.

• Drilling activities.

•Human transport or recreational activities.

•Unskilled manpower.

•Failing to check failures.

•Natural causes beyond human control.

•Operational oil spills.

•Cleaning of tanks.

•Run offs from land pollution.

25. Effects of oil pollution:

a. Damage to ecosystem.

b. Damaging effect marine biodiversity.

c. Economic loss.

d. Altering the water temperature.

e. Effect bon coastal areas.

26. Preventive and control measures.

a. Use of trained people.

b. Proper quality checks.

c. Efficient disaster management plan.

d. Regular inspection of oil sites.

e. Laws and regulations.

f. Chemical treatment.

g. Physical methods.

27. Soil pollution:

•Soil pollution is defined as the presence of toxic chemicals(pollutants or contaminants) in soil, in high enough concentrations to pose a risk to human health and or ecosystem. 

• In the case of contaminants which occur naturally in soil, even when their levels are not high enough to pose a risk, soil pollution is still said to occur if the levels of the contaminants in soil exceed the levels that should naturally be present.

•The main reason why the soil becomes contaminated is due to the presence of man made waste. The waste produced from nature itself such as dead plants, carcasses of animals and rotten fruits and vegetables only adds to the fertility of the soil.

•However, our waste products are full of chemicals that are not originally found in nature and lead to soil pollution.

28. Main causes of soil pollution:

a. Industrial activity: Industrial activity has been the biggest contributor to the problem in the last century, especially since the amount of mining and manufacturing has increased. Most industries are dependent on extracting minerals from the earth.

•Whether it is iron ore or coal the by products are contaminated and they are not disposed off in a manner that can be considered safe. As a result the industrial waste lingers in the soil surface for a long time and makes it unsuitable for use.

•Agricultural activities: chemical utilization has gone up tremendously since technology provided us with modern pesticides and fertilizers. They are full of chemicals that are not produced in nature and cannot be broken down by it

•As a result they seep into the ground after they mix with water and slowly reduce the fertility if the soil. Other chemicals damage the composition of the soil and make it easier to erode  by water and air.

•Plants absorb many of these pesticides and when they decompose they cause soil pollution since they become part of the land.

c. Waste disposal: A growing cause of concern bis how we dispose off our waste, while industrial waste is sure to cause contamination this is another way in which we are adding to the pollution.

•Every human produces a certain amount of personal waste products by way of urine and faeces. While much of it moves into the sewer the system, their is also a large amount that is dumped directly into landfills in the form of diapers.

•Even the sewer system end at the landill,where the biological waste pollutes the soil and water. This because our bodies are full of toxins and chemicals which are now seeping into the land causing pollution of the soil.

d. Accidental oil spills: oil leaks can happen during storage and transport of chemicals. This can be seen at most of the fuel stations. The chemicals present in the fuel deteriorates the quality of soil and make them unsuitable for cultivation.

•These chemicals can enter into the ground water through soil and make the water undrinkable.

e. Acid rain: Acid rain is caused when pollutants present in air mixes up with the rain and fall back to the ground.

•The polluted water could dissolve away some of the important nutrients found in soil and change the structure of the soil.

28.Effects of soil pollution:

• Effect on health of humans.

•Effect on growth of plants.

•Decreased soil fertility.

•Toxic dust.

•Changes in soil structure.
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