
Unit-1 

Environmental Chemistry 

1.1Definition: Environmental chemistry is the study of the chemical and 

biochemical phenomena that occur in nature. It involves the 

understanding of how the uncontaminated environment works, and 

which naturally occurring chemicals are present, in what concentrations 

and with what effects. Also study of the sources, reactions, transports, 

effects and fates of chemical species in air, soil and water environments 

due to human activities. Example of Environmental Chemistry 

Contamination, Poisons and toxins, Poisons and Toxins, Chemicals from 

Consumers, Fresh Water, Natural Contaminants in Soil Pollution, 

Atmospheric Deposition, Pollution and Bioremediation. 

 Types of pollution: Pollution may be of the following types: 

• Air pollution  

• Noise pollution 

 • Water pollution  

• Soil pollution  

• Thermal pollution  

• Radiation pollution 

 Pollutants: 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. 

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. 



A primary pollutant is an air pollutant emitted from a source directly into the 

atmosphere. The source can be either a natural process such as sandstorms and 

volcanic eruptions or anthropogenic (influenced by humans) such as industrial and 

vehicle emissions. Examples of primary pollutants are sulfur dioxide (SO2), 

carbon monoxide (CO), nitrogen oxides (NOX), and particulate matter (PM). 

 

A secondary pollutant is an air pollutant formed in the atmosphere as a result of 

the chemical or the physical interactions between the primary pollutants 

themselves or between the primary pollutants and other atmospheric components. 

Major examples of secondary pollutants are photochemical oxidants (ozone, 

nitrogen dioxide, sulfur trioxide) and secondary particulate matter. 

1.2 Water pollution- Causes, Effect and health hazards: 

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 runoff 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 runoff 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. Discharge of hot water in water body 

affects feeding in fishes, increases their metabolism and affects their growth. 

1.4 Controlling of 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. 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. 

The following measures can be adopted to control water pollution: (a) The 

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

Water should be reused with or without treatment. (c) Recycling of water after 

treatment should be practiced to the maximum extent possible. (d) The quantity 

of waste water discharge should be minimized.(e)Conserve clean water 

supplies.(f)Create strict rules and regulations to prevent the continued pollution 

of water. 

1.3Water quality parameters-D.O, B.O.D, C.OD, PH, Turbidity, hardness, 

T.D.S: 

 Dissolved Oxygen (D.O): 

It is the amount of oxygen dissolved in water. Most aquatic 

organisms need oxygen to survive and grow. 

 Some species require high DO such as trout and 

stoneflies. 

 Other species, like catfish, worms and dragonflies, do not require high DO. 

If there is not enough oxygen in the water, the following may happen: 

 Death of adults and juveniles 

 Reduction in growth 

 Failure of eggs/larvae to survive 



 Change of species present in a given water body. 

  Turbidity: 

Turbidity is a measure of the amount of suspended particles in the water. 

Turbidity is the cloudiness of water. Algae, suspended sediment, 

and organic matter particles can cloud the water making it more 

turbid. Suspended particles diffuse sunlight and absorb heat. This 

can increase temperature and reduce light available for algal 

photosynthesis. If the turbidity is caused by suspended sediment, 

it can be an indicator of erosion, either natural or man-made. 

Suspended sediments can clog the gills of fish. Once the 

sediment settles, it can foul gravel beds and smother fish eggs and benthic 

insects. The sediment can also carry pathogens, pollutants and nutrients. 

 

pH: pH is a measure of how acidic or basic (alkaline) the water .is (the term pH " 

which means strength of the hydrogen). It is defined as the negative log of the 

hydrogen ion concentration. 

The pH scale is logarithmic and goes from 0 to 14. For each whole number 

increase (i.e. 1 to 2) the hydrogen ion concentration decreases ten fold and the 

water becomes less acidic(0-7). As the pH decreases, water becomes more acidic. 

As water becomes more basic, the pH increases(7-14).Only pH-7 becomes 

neutral. 

 

 

 

 

 

 

 

 

Turbidity: Turbidity is a measure of the amount of suspended particles in the 

water. Algae, suspended sediment, and organic matter particles can cloud the 

water making it more turbid. Suspended particles diffuse sunlight and 

absorb heat. This can increase temperature and reduce light available 

for algal photosynthesis. If the turbidity is caused by suspended 

sediment, it can be an indicator of erosion, either natural or man-



made. Suspended sediments can clog the gills of fish. Once the sediment settles, 

it can foul gravel beds and smother fish eggs and benthic insects. The sediment 

can also carry pathogens, pollutants and nutrients. 

Biochemical Oxygen Demand/ Biological Oxygen Demand (BOD) – BOD: 

Biochemical oxygen demand, or BOD, is a chemical procedure for determining the 

amount of dissolved oxygen needed by aerobic biological organisms in a body of 

water to break down organic material present in a given water sample at certain 

temperature over a specific time period. So, BOD is widely used as an indication 

of the organic quality of water. It is most commonly expressed in milligrams of 

oxygen consumed per liter of sample during 5 days (BOD5) of incubation at 20°C 

and is often used as a robust surrogate of the degree of organic pollution of water. 

Hardness is due to the presence of multivalent metal ions which come from 

minerals dissolved in the water. Hardness is based on the ability of these ions to 

react with soap to form a precipitate or soap scum. In fresh water the primary ions 

are calcium and magnesium; however iron and manganese may also contribute. 

Carbonate hardness is equal to alkalinity but a non-carbonate fraction may include 

nitrates and chlorides. 

Classification of Water by Hardness Content 

Concentration mg/L CaCO3 Description 

0 - 75 soft 

75 - 150 moderately hard 

150 - 300 hard 

300 and up very hard 

Generally, groundwater is harder than surface water. There are two types of 

hardness: 

 Temporary hardness which is due to carbonates and bicarbonates can be 

removed by boiling, and 

 Permanent hardness which is remaining after boiling is caused mainly by 

sulfates and chlorides. 

Chemical oxygen demand (COD): The chemical oxygen demand (COD) is a 

parameter that measures all organics: the biodegradable and the non-biodegradable 



substances. It is a chemical test using strong oxidizing chemicals (potassium 

dichromate), sulfuric acid, and heat, and the result can be available in just 

2 h.COD values are always higher than BOD values for the same sample . 

TDS: TDS stands for total dissolved solids, and represents the total concentration 

of dissolved substances in water. TDS is made up of inorganic salts, as well as a 

small amount of organic matter. Common inorganic salts that can be found in 

water include calcium, magnesium, potassium and sodium, which are all cations, 

and carbonates, nitrates, bicarbonates, chlorides and sulfates, which are all anions. 

Cations are positively charged ions and anions are negatively charged ions. 

Total Organic Carbon (TOC) is a measure of the total amount of carbon in 

organic compounds in pure water and aqueous systems. TOC has become an 

important parameter used to monitor overall levels of organic compounds present. 

It is water pollution parameters. 

1.5 Air Pollution-Sources, Effect and controlling: 

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. 

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. 



(i)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. 

(ii) 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. Some of 

these pollutants, their sources and harmful effects are-  

Carbon compound 

(CO and CO2 ) . 

Sulphur 

compounds(SO2 and 

H2 S).  

Automobile 

exhaust burning 

of wood and coal. 

Power plants and 

refineries,volcanic 

eruptions 

Respiratory problems,Green house effect 

 

Respiratory problems in humans • Loss of 

chlorophyll in plants (chlorosis) •Acid rain 

Nitrogen Compound 

(NO and N2O) . 
Motor vehicle 

exhaust 

atmospheric 

reaction 

Irritation in eyes and lungs,Low productivity 

in plants damages material (metals and 

stone),Acid rain 

Prevention and control of air pollution: 

(i) Indoor air pollution: Poor ventilation due to faulty design of buildings leads to pollution of 

the confined space. Paints, carpets, furniture, etc. in rooms may give out volatile organic 

compounds (VOCs). Use of disinfectants, fumigants, etc. may release hazardous gases. In 

hospitals, pathogens present in waste remain in the air in the form of spores. This can result in 

hospital acquired infections and is an occupational health hazard. In congested areas, slums and 

rural areas burning of firewood and biomass results in lot of smoke. Children and ladies exposed 



to smoke may suffer from acute respiratory problems which include running nose, cough, sore 

throat, lung infection, asthama, difficulty in breathing, noisy respiration and wheezing.  

(ii) Prevention and control of indoor air pollution:Use of wood and dung cakes should be 

replaced by cleaner fuels such as biogas, kerosene or electricity. But supply of electricity is 

limited. Similarly kerosene is also limited. Improved stoves for looking like smokeless chullahs 

have high thermal efficiency and reduced emission of pollutants including smoke. The house 

designs should incorporate a well ventilated kitchen. Use of biogas and CNG (Compressed 

Natural Gas) need to be encouraged. Those species of trees such as baval (Acacia nilotica) which 

are least smoky should be planted and used. Charcoal is a comparatively cleaner fuel. Indoor 

pollution due to decay of exposed kitchen waste can be reduced by covering the waste properly. 

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

air pollution. 

(iii) Prevention and control of industrial pollution: Industrial pollution can be greatly reduced 

by: (a) use of cleaner fuels such as liquefied natural gas (LNG) in power plants, fertilizer plants 

etc. which is cheaper in addition to being environmentally friendly. (b) employing environment 

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

installing devices which reduce release of pollutants.  

(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. 

1.6. Green house effect, Acid rain, Ozone layer depletion, photochemical 

smoke: 

GLOBAL WARMING AND GREENHOUSE EFFECT: 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. The greenhouse effect is a natural 

process that warms the Earth's surface. 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. 



Greenhouse gases include water vapour, carbon dioxide, methane, nitrous oxide, ozone and 

some artificial chemicals such as chlorofluorocarbons (CFCs). The absorbed energy warms the 

atmosphere and the surface of the Earth. 

Greenhouse effect 

Step 1: Solar radiation reaches the Earth's atmosphere - some of this is reflected 

back into space. 

Step 2: The rest of the sun's energy is absorbed by the land and the oceans, heating 

the Earth. 

Step 3: Heat radiates from Earth towards space. 

Step 4: Some of this heat is trapped by greenhouse gases in the atmosphere, 

keeping the Earth warm enough to sustain life. 

Step 5: Human activities such as burning fossil fuels, agriculture and land clearing 

are increasing the amount of greenhouse gases released into the atmosphere. 

Step 6: This is trapping extra heat, and causing the Earth's temperature to rise. 

 

Acid Rain: The term “Acid rain” is used in reference to any form of rain or 

precipitation including snow, sleet, fog, cloud water and dew that has a very high 

content of hydrogen ions or low pH. It is caused when sulfur dioxide and nitrogen 

oxide react with water molecules present in the atmosphere to produce acids. When 

precipitation occurs it removes the acids from the atmosphere and reaches it to the 

earth’s surface. It flows across the surface in runoff water, enters the water system 

and sinks into the soil. It removes essential nutrients from the soil, releases 

aluminum into the soil making it hard for trees to take up water. The particles can 

also stick to the ground, plants or other surfaces. Acid rain results from the 

presence in large scale of sulfur and nitrogen compounds released by human 

sources. The amount of Sulfur dioxide and nitrogen oxides in the atmosphere has 

increased since the start of the Industrial revolution due to the presence of sulfur in 

coal used in electricity generation and in the smoke released by factories and motor 

vehicles. All of these emissions enter the atmosphere. The use of tall smokestacks 

to reduce local pollution ends up in release of the gases into regional atmospheric 

circulation contributing to the spread of acid rain over larger areas. These acids 

have a harmful effect on plants and trees leaving them less able to withstand cold 

temperatures and the attack of insects and diseases apart from inhibiting their  

ability to reproduce. 

Ozone layer  and Ozone layer depletion:The stratosphere has an ozone layer 

which protects the earth’s surface from excessive ultraviolet (UV) radiation 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 in relation to other parts of the atmosphere, although still small in relation to 
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other gases in the stratosphere. 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. When chlorine and 

bromine atoms come into contact with ozone in the stratosphere, they destroy 

ozone molecules. One chlorine atom can destroy over 100,000 ozone molecules 

before it is removed from the stratosphere. Ozone can be destroyed more quickly 

than it is naturally created. Some compounds release chlorine or bromine when 

they are exposed to intense UV light in the stratosphere. These compounds 

contribute to ozone depletion, and are called ozone-depleting substances (ODS). 

ODS that release chlorine  

include chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), carbon 

tetrachloride, and methyl chloroform. ODS that release bromine 

include halons and methyl bromide. 

 

Photochemical smog: Also known as summer smog, is a type of smog that is 

produced when UV light originating from the sun interacts with the oxides of 

nitrogen present in the atmosphere. This type of smog usually manifests as a brown 

haze and is most commonly seen in highly populated cities that are placed in 

relatively warm climates. Furthermore, photochemical smog is most prominently 

visible during the mornings and afternoons. Photochemical form is formed by a 

complex series of chemical reactions involving sunlight, oxides of nitrogen, and 

volatile organic compounds that are present in the atmosphere as a result of air 

pollution. These reactions often result in the formation of ground level ozone and 

certain airborne particles. The formation of photochemical smog is closely related 

to the concentration of primary pollutants in the atmosphere. It is also related to the 

concentration of secondary pollutants (in some cases). Common examples of 

primary pollutants that contribute towards photochemical smog include oxides of 

nitrogen such as nitric oxide, nitrogen dioxide, and nitrous oxide and most VOCs 

(volatile organic compounds). Common examples of secondary pollutants that 

contribute towards the formation of photochemical smog include aldehydes, 

tropospheric ozone, and peroxylacyl nitrates. 

1.7 Soil Pollution- sources and controlling: Addition of substances which 

adversely affect the quality of soil or its fertility is known as soil pollution. 
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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: i.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. ii.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. iii.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: 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. 

Soil Erosion: Soil erosion is a gradual process of movement and transport of the 

upper layer of soil (topsoil) by different agents – particularly water, wind, and 

mass movement – causing its deterioration in the long term. In other words, soil 

erosion is the removal of the most fertile top layer of soil through water, wind and 

tillage.  
Different Soil Erosion Causes 

Soil erosion is a complex process that depends on soil properties, ground slope, 
vegetation, and rainfall amount and intensity. There are 5 main types of natural soil 
erosion: 



 
1) Sheet erosion by water; 
2) Wind erosion; 
3) Rill erosion – happens with heavy rains and usually creates smalls rills over hillsides; 
4) Gully erosion – when water runoff removes soil along drainage lines 
5) Ephemeral erosion that occurs in natural depressions. 
1. Deforestation for Agriculture Is One of the Top Causes of Soil Erosion.The increasingly 

high demand of a growing population for commodities such as coffee, soybean, palm oil or 

wheat is clearing land for agriculture. Unfortunately, clearing autochthonous trees and replacing 

them with new tree crops that don’t necessarily hold onto the soil increases the risks of soil 

erosion. With time, as topsoil (the most nutrient-rich part of the soil) is lost, putting agriculture 

under threat. 

2. Soil Erosion is Also Caused by Overgrazing, Which Causes Floods too: Overgrazing is 

caused by intensive cattle raising. As plants don’t have the recovery period they need, they end 

up being crushed and compacted by cattle. In this process, topsoil sediments are transported 

elsewhere. As for the remaining soil, it can lose its infiltration capacity, which means more water 

getting lost from the ecosystem and a harder time for new plants to grow. 

3. Agrochemicals Cause Soil Erosion and Degradation 

The use of chemicals under the form of pesticides and fertilizers on (often) monocultural crops is 

a very usual way of helping farmers improve their yields. However, the excessive use of 

phosphoric chemicals ends up causing an imbalance of microorganisms in the soil moisture, 

stimulating the growth of harmful bacteria. As the soil gets degraded, the risk of erosion 

increases and the sediments sweep (via the actions of water and wind) into rivers and nearby 

regions, possibly contaminating nearby ecosystems. 

4. Construction and Recreational Activities 

Setting up buildings and roads also have their share of responsibility when it comes to soil 

erosion as they don’t allow for the normal circulation of water. Instead, it runs off to flood 

nearby lands, speeded up erosion in these areas. Moreover, motor-based activities such as 

motocross also have the potential to disturb ecosystems and change (even if at a smaller scale 

compared with other causes) and erode the soil. 

How to Prevent Soil Erosion 

Despite the fact human activities have accelerated soil erosion, there are ways of repairing the 

damage we have created. From reforestation and windbreaks to stone walls or more sustainable 

agriculture techniques. 

1. Stopping Soil Erosion via Sustainable Farming Practices 

Regenerative agriculture techniques have the potential to preserve and restore ecosystems and 

habitats and improve the quality and health of the soil. 

2. Protecting the Soil by Planting Windbreaks 

Windbreaks are linear plantings of shrubs and trees with the goal of improving crop production, 

protect the soil, people, and livestock. According to FAO, windbreaks can reduce wind velocities 

for a distance approximately 15 times the height of the tallest trees. As a result, there is a lower 

rate of soil loss across large crop areas. 

3. Stone Walls to Prevent Soil Erosion 
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According to Camera et. al (2018) the sediments accumulating behind the dry-stone walls create 

suitable land for farming and prevent soil erosion. 

4. Reforestation Helps Protect Soils 

According to FAO, reforestation helps reduce sedimentation rates in downstream valleys. 

According to this UN agency, reforestation on unstable land and around water regions such as 

rivers increases the water-retention capacity of land and improve water quality, both of which 

benefit food production. Moreover, according to a recent study published in Nature, reforestation 

also has a tremendous potential to help fight climate change as trees capture huge amounts of 

CO2. 

5. Conservation Tillage and Soil Erosion 

Conservation tillage stands for as any form of tillage that minimizes the number of tillage passes. 

Conservation tillage techniques have the potential to reduce the vertical movements of soil. In 

this way, more crop residues are left on the soil surface reducing the exposure to water or wind 

erosion. 

 

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. 

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 

https://www.sciencedirect.com/science/article/pii/S0341816218302881
http://www.fao.org/3/u5620e/U5620E05.htm
https://science.sciencemag.org/content/365/6448/76
https://youmatter.world/en/definition/climate-change-meaning-definition-causes-and-consequences/


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. 

 

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. 

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. 

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. 



 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

  

 


