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Subject name-: EEES Subject code ES-3001 

Unit 4 Water & Soil Pollution 

Introduction 

Over two thirds of Earth's surface are covered by water; less than a third is taken up by land. As Earth's 

population continues to grow, people are putting ever-increasing pressure on the planet's water resources. 

In a sense, our oceans, rivers, and other inland waters are being "squeezed" by human activities—not so 

they take up less room, but so their quality is reduced. Poorer water quality means water pollution. 

We know that pollution is a human problem because it is a relatively recent development in the planet's 

history: before the 19th century Industrial Revolution, people lived more in harmony with their immediate 

environment. As industrialization has spread around the globe, so the problem of pollution has spread with 

it. When Earth's population was much smaller, no one believed pollution would ever present a serious 

problem. It was once popularly believed that the oceans were far too big to pollute. Today, with around 7 

billion people on the planet, it has become apparent that there are limits. Pollution is one of the signs that 

humans have exceeded those limits. 

According to the environmental campaign organization WWF: "Pollution from toxic chemicals threatens life 

on this planet. Every ocean and every continent, from the tropics to the once-pristine polar regions, is 

contaminated." 

Overview 

Water pollution can be defined in many ways. Usually, it means one or more substances have built up in 

water to such an extent that they cause problems for animals or people. Oceans, lakes, rivers, and other 

inland waters can naturally clean up a certain amount of pollution by dispersing it harmlessly. If you poured 

a cup of black ink into a river, the ink would quickly disappear into the river's much larger volume of clean 

water. The ink would still be there in the river, but in such a low concentration that you would not be able 

to see it. At such low levels, the chemicals in the ink probably would not present any real problem. However, 

if you poured gallons of ink into a river every few seconds through a pipe, the river would quickly turn black. 

The chemicals in the ink could very quickly influence the quality of the water. This, in turn, could affect the 

health of all the plants, animals, and humans whose lives depend on the river. 

Thus, water pollution is all about quantities: how much of a polluting substance is released and how big a 

volume of water it is released into. A small quantity of a toxic chemical may have little impact if it is spilled 

into the ocean from a ship. But the same amount of the same chemical can have a much bigger impact 

pumped into a lake or 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. A 1969 United Nations report defined ocean pollution as: "The introduction by man, directly 

or indirectly, of substances or energy into the marine environment (including estuaries) resulting in such 

deleterious effects 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." Fortunately, Earth 

is forgiving and damage from water pollution is often reversible. 

Types of Water Pollution 
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When we think of Earth's water resources, we think of huge oceans, lakes, and rivers. Water resources like 

these are called surface waters. The most obvious type of water pollution affects surface waters. For 

example, a spill from an oil tanker creates an oil slick that can affect a vast area of the ocean. Not all of Earth's 

water sits on its surface, however. A great deal of water is held in underground rock structures known as 

aquifers, which we cannot see and seldom think about. Water stored underground in aquifers is known as 

groundwater. Aquifers feed our rivers and supply much of our drinking water. They too can become polluted, 

for example, when weed killers used in people's gardens drain into the ground. Groundwater pollution is 

much less obvious than surface-water pollution, but is no less of a problem. In 1996, a study in Iowa in the 

United States found that over half the state's groundwater wells were contaminated with weed killers. 

Surface waters and groundwater are the two types of water resources that pollution affects. There are also 

two different ways in which pollution can occur. If pollution comes from a single location, such as a discharge 

pipe attached to a factory, it is known as point-source pollution. Other examples of point source pollution 

include an oil spill from a tanker, a discharge from a smoke stack (factory chimney), or someone pouring oil 

from their car down a drain. A great deal of water pollution happens not from one single source but from 

many different scattered sources. This is called nonpoint-source pollution. 

When point-source pollution enters the environment, the place most affected is usually the area 

immediately around the source. For example, when a tanker accident occurs, the oil slick is concentrated 

around the tanker itself and, in the right ocean conditions, the pollution disperses the further away from the 

tanker you go. This is less likely to happen with nonpoint source pollution which, by definition, enters the 

environment from many different places at once. Sometimes pollution that enters the environment in one 

place has an effect hundred or even thousands of miles away. This is known as transboundary pollution. One 

example is the way radioactive waste travels through the oceans from nuclear reprocessing plants in England 

and France to nearby countries such as Ireland and Norway. 

Indication of Water Pollution  

There are two main ways of measuring the quality of water. One is to take samples of the water and measure 

the concentrations of different chemicals that it contains. If the chemicals are dangerous or the 

concentrations are too great, we can regard the water as polluted. Measurements like this are known as 

chemical indicators of water quality. Another way to measure water quality involves examining the fish, 

insects, and other invertebrates that the water will support. If many different types of creatures can live in 

a river, the quality is likely to be very good; if the river supports no fish life at all, the quality is obviously 

much poorer. Measurements like this are called biological indicators of water quality. 

Causes of Water Pollution 

Most water pollution doesn't begin in the water itself. Take the oceans: around 80 percent of ocean pollution 

enters our seas from the land. Virtually any human activity can influence the quality of our water 

environment. When farmers fertilize the fields, the chemicals they use are gradually washed by rain into the 

groundwater or surface waters nearby. Sometimes the causes of water pollution are quite surprising. 

Chemicals released by smokestacks (chimneys) can enter the atmosphere and then fall back to earth as rain, 

entering seas, rivers, and lakes and causing water pollution. That's called atmospheric deposition. Water 

pollution has many different causes, and this is one of the reasons why it is such a difficult problem to solve. 

Sewage 

With billions of people on the planet, disposing of sewage waste is a major problem. According to 2015 and 

2016 figures from the World Health Organization, some 663 million people (9 percent of the world's 
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population) don't have access to safe drinking water, while 2.4 billion (40 percent of the world's population) 

don't have proper sanitation (hygienic toilet facilities); although there have been great improvements in 

securing access to clean water, relatively little progress has been made on improving global sanitation in the 

last decade. Sewage disposal affects people's immediate environments and leads to water-related illnesses 

such as diarrhea that kills 525,000 children under five each year. (Back in 2002, the World Health 

Organization estimated that water-related diseases could kill as many as 135 million people by 2020.) In 

developed countries, most people have flush toilets that take sewage waste quickly and hygienically away 

from their homes. 

Yet the problem of sewage disposal does not end there. When you flush the toilet, the waste must go 

somewhere and, even after it leaves the sewage treatment works, there is still waste to dispose of. 

Sometimes sewage waste is pumped untreated into the sea. Until the early 1990s, around 5 million tons of 

sewage was dumped by barge from New York City each year. According to 2002 figures from the UK 

government's Department for the Environment, Food, and Rural Affairs (DEFRA), the sewers of Britain collect 

around 11 billion liters of waste water every day, some of it still pumped untreated into the sea through long 

pipes. The New River that crosses the border from Mexico into California once carried with it 20–25 million 

gallons (76–95 million liters) of raw sewage each day; a new waste water plant on the US-Mexico border, 

completed in 2007, substantially solved that problem. Unfortunately, even in some of the richest nations, 

the practice of dumping sewage into the sea continues. In early 2012, it was reported that the tiny island of 

Guernsey (between Britain and France) has decided to continue dumping 16,000 tons of raw sewage into 

the sea each day. 

In theory, sewage is a completely natural substance that should be broken down harmlessly in the 

environment: 90 percent of sewage is water. In practice, sewage contains all kinds of other chemicals, from 

the pharmaceutical drugs people take to the paper, plastic, and other wastes they flush down their toilets. 

When people are sick with viruses, the sewage they produce carries those viruses into the environment. It 

is possible to catch illnesses such as hepatitis, typhoid, and cholera from river and sea water. 

Nutrients 

Suitably treated and used in moderate quantities, sewage can be a fertilizer: it returns important nutrients 

to the environment, such as nitrogen and phosphorus, which plants and animals need for growth. The 

trouble is, sewage is often released in much greater quantities than the natural environment can cope with. 

Chemical fertilizers used by farmers also add nutrients to the soil, which drain into rivers and seas and add 

to the fertilizing effect of the sewage. Together, sewage and fertilizers can cause a massive increase in the 

growth of algae or plankton that overwhelms huge areas of oceans, lakes, or rivers. This is known as a 

harmful algal bloom (also known as an HAB or red tide, because it can turn the water red). It is harmful 

because it removes oxygen from the water that kills other forms of life, leading to what is known as a dead 

zone. The Gulf of Mexico has one of the world's most spectacular dead zones. Each summer, according to 

studies by the NOAA, it grows to an area of around 5500–6000 square miles (14,000–15,500 square 

kilometers), which is about the same size as the state of Connecticut. 

Waste water 

A few statistics illustrate the scale of the problem that waste water (chemicals washed down drains and 

discharged from factories) can cause. Around half of all ocean pollution is caused by sewage and waste 

water. Each year, the world generates perhaps 5–10 billion tons of industrial waste, much of which is 

pumped untreated into rivers, oceans, and other waterways. In the United States alone, around 400,000 

factories take clean water from rivers, and many pump polluted waters back in their place. However, there 
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have been major improvements in waste water treatment recently. Since 1970, in the United States, the 

Environmental Protection Agency (EPA) has invested about $70 billion in improving water treatment plants 

that, as of 2015, serve around 88 percent of the US population (compared to just 69 percent in 1972). 

However, another $271 billion is still needed to update and upgrade the system. 

 

Factories are point sources of water pollution, but quite a lot of water is polluted by ordinary people from 

nonpoint sources; this is how ordinary water becomes waste water in the first place. Virtually everyone pours 

chemicals of one sort or another down their drains or toilets. Even detergents used in washing machines and 

dishwashers eventually end up in our rivers and oceans. So, do the pesticides we use on our gardens. A lot 

of toxic pollution also enters waste water from highway runoff. Highways are typically covered with a cocktail 

of toxic chemicals—everything from spilled fuel and brake fluids to bits of worn tires (themselves made from 

chemical additives) and exhaust emissions. When it rains, these chemicals wash into drains and rivers. It is 

not unusual for heavy summer rainstorms to wash toxic chemicals into rivers in such concentrations that 

they kill large numbers of fish overnight. It has been estimated that, in one year, the highway runoff from a 

single large city leaks as much oil into our water environment as a typical tanker spill. Some highway runoff 

runs away into drains; others can pollute groundwater or accumulate in the land next to a road, making it 

increasingly toxic as the years go by. 

Chemical waste 

Detergents are relatively mild substances. At the opposite end of the spectrum are highly toxic chemicals 

such as polychlorinated biphenyls (PCBs). They were once widely used to manufacture electronic circuit 

boards, but their harmful effects have now been recognized and their use is highly restricted in many 

countries. Nevertheless, estimated half million tons of PCBs were discharged into the environment during 

the 20th century. In a classic example of transboundary pollution, traces of PCBs have even been found in 

birds and fish in the Arctic. They were carried there through the oceans, thousands of miles from where they 

originally entered the environment. Although PCBs are widely banned, their effects will be felt for many 

decades because they last a long time in the environment without breaking down. 

Another kind of toxic pollution comes from heavy metals, such as lead, cadmium, and mercury. Lead was 

once commonly used in gasoline (petrol), though its use is now restricted in some countries. Mercury and 

cadmium are still used in batteries (though some brands now use other metals instead). Until recently, a 

highly toxic chemical called tributyltin (TBT) was used in paints to protect boats from the ravaging effects of 

the oceans. Ironically, however, TBT was gradually recognized as a pollutant: boats painted with it were 

doing as much damage to the oceans as the oceans were doing to the boats. 

The best-known example of heavy metal pollution in the oceans took place in 1938 when a Japanese factory 

discharged a significant amount of mercury metal into Minamata Bay, contaminating the fish stocks there. 

It took a decade for the problem to come to light. By that time, many local people had eaten the fish and 

around 2000 were poisoned. Hundreds of people were left dead or disabled. 

Radioactive waste 

People view radioactive waste with great alarm—and for good reason. At high enough concentrations it can 

kill; in lower concentrations it can cause cancers and other illnesses. The biggest sources of radioactive 

pollution in Europe are two factories that reprocess waste fuel from nuclear power plants: Sellafield on the 

north-west coast of Britain and Cap La Hague on the north coast of France. Both discharge radioactive waste 

water into the sea, which ocean currents then carry around the world. Countries such as Norway, which lie 
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downstream from Britain, receive significant doses of radioactive pollution from Sellafield. The Norwegian 

government has repeatedly complained that Sellafield has increased radiation levels along its coast by 6–10 

times. Both the Irish and Norwegian governments continue to press for the plant's closure. 

 

Oil Pollution 

When we think of ocean pollution, huge black oil slicks often spring to mind, yet these spectacular accidents 

represent only a tiny fraction of all the pollution entering our oceans. Even considering oil by itself, tanker 

spills are not as significant as they might seem: only 12 percent of the oil that enters the oceans comes from 

tanker accidents; over 70 percent of oil pollution at sea comes from routine shipping and from the oil people 

pour down drains on land. However, what makes tanker spills so destructive is the sheer quantity of oil they 

release at once — in other words, the concentration of oil they produce in one very localized part of the 

marine environment. The biggest oil spill in recent years (and the biggest ever spill in US waters) occurred 

when the tanker Exxon Valdez broke up in Prince William Sound in Alaska in 1989. Around 12 million gallons 

(44 million liters) of oil were released into the pristine wilderness—enough to fill your living room 800 times 

over! Estimates of the marine animals killed in the spill vary from approximately 1000 sea otters and 34,000 

birds to as many as 2800 sea otters and 250,000 sea birds. Several billion salmon and herring eggs are also 

believed to have been destroyed. 

Plastics 

Plastic is one of the most common materials, used for making virtually every kind of manufactured object 

from clothing to automobile parts; plastic is light and floats easily, so it can travel enormous distances across 

the oceans; most plastics are not biodegradable (they do not break down naturally in the environment), 

which means that things like plastic bottle tops can survive in the marine environment for a long time. (A 

plastic bottle can survive an estimated 450 years in the ocean and plastic fishing line can last up to 600 years.) 

While plastics are not toxic in quite the same way as poisonous chemicals, they nevertheless present a major 

hazard to seabirds, fish, and other marine creatures. For example, plastic fishing lines and other debris can 

strangle or choke fish. (This is sometimes called ghost fishing.) About half of all the world's seabird species 

are known to have eaten plastic residues. In one study of 450 shearwaters in the North Pacific, over 80 

percent of the birds were found to contain plastic residues in their stomachs. In the early 1990s, marine 

scientist Tim Benton collected debris from a 2km (1.5 mile) length of beach in the remote Pitcairn islands in 

the South Pacific. His study recorded approximately a thousand pieces of garbage including 268 pieces of 

plastic, 71 plastic bottles, and two dolls heads. 

Other forms of pollution 

These are the most common forms of pollution—but by no means the only ones. Heat or thermal pollution 

from factories and power plants also causes problems in rivers. By raising the temperature, it reduces the 

amount of oxygen dissolved in the water, thus also reducing the level of aquatic life that the river can 

support. 

Another type of pollution involves the disruption of sediments (fine-grained powders) that flow from rivers 

into the sea. Dams built for hydroelectric power or water reservoirs can reduce the sediment flow. This 

reduces the formation of beaches, increases coastal erosion (the natural destruction of cliffs by the sea), and 

reduces the flow of nutrients from rivers into seas (potentially reducing coastal fish stocks). Increased 

sediments can also present a problem. During construction work, soil, rock, and other fine powders 
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sometimes enters nearby rivers in large quantities, causing it to become turbid (muddy or silted). The extra 

sediment can block the gills of fish, effectively suffocating them. Construction firms often now take 

precautions to prevent this kind of pollution from happening. 

 

Effects of Water Pollution 

Some people believe pollution is an inescapable result of human activity: they argue that if we want to have 

factories, cities, ships, cars, oil, and coastal resorts, some degree of pollution is almost certain to result. In 

other words, pollution is a necessary evil that people must put up with if they want to make progress. 

Fortunately, not everyone agrees with this view. One reason people have woken up to the problem of 

pollution is that it brings costs of its own that undermine any economic benefits that come about by 

polluting. 

Take oil spills, for example. They can happen if tankers are too poorly built to survive accidents at sea. But 

the economic benefit of compromising on tanker quality brings an economic cost when an oil spill occurs. 

The oil can wash up on nearby beaches, devastate the ecosystem, and severely affect tourism. The main 

problem is that the people who bear the cost of the spill (typically a small coastal community) are not the 

people who caused the problem in the first place (the people who operate the tanker). Yet, arguably, 

everyone who puts gasoline (petrol) into their car—or uses almost any kind of petroleum-fueled transport—
contributes to the problem in some way. So, oil spills are a problem for everyone, not just people who live 

by the coast and tanker operates. 

Sewage is another good example of how pollution can affect us all. Sewage discharged into coastal waters 

can wash up on beaches and cause a health hazard. People who bathe or surf in the water can fall ill if they 

swallow polluted water—yet sewage can have other harmful effects too: it can poison shellfish (such as 

cockles and mussels) that grow near the shore. People who eat poisoned shellfish risk suffering from an 

acute—and sometimes fatal—illness called paralytic shellfish poisoning. Shellfish is no longer caught along 

many shores because it is simply too polluted with sewage or toxic chemical wastes that have discharged 

from the land nearby. 

Pollution matters because it harms the environment on which people depend. The environment is not 

something distant and separate from our lives. It's not pretty shoreline hundreds of miles from our homes 

or a wilderness landscape that we see only on TV. The environment is everything that surrounds us that gives 

us life and health. Destroying the environment ultimately reduces the quality of our own lives—and that, 

most selfishly, is why pollution should matter to all of us. 

Water Treatment 

Wastewater Effluent 

Over 5,000 people die worldwide every day from drinking or bathing in water containing the same 

contaminants that are removed at wastewater treatment plants. Wastewater effluent is the final product of 

all earlier treatment processes, and it can be discharged to a stream, river, bay, lagoon or wetland. 

Sometimes effluent is used to irrigate a golf course, green belt or park, or to recharge groundwater. 

Wastewater Effluent must be in such a state of purity that the receiving waters into which it is released are 

not adversely affected, and these ecosystems are not harmed. There are many constituents in wastewater 

that can harm the receiving waters (Table 1) and are described below. 
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Table 1. Common Pollutants found in wastewater 

Pollutant 
Typical concentrations 

before treatment 

Typical 

concentrations in 

effluent 

Suspended Solids 125 mg/L 30 mg/L 

BOD5 200-300 mg/L 30 mg/L 

Nitrogen & 

Phosphorous 
10-40 mg/L 

depends on 

receiving waters 

pH 6.5 to 8.5 7.0 to 7.2 

Pharmaceuticals & 

Pathogens 
Not fully known 

No current 

regulations 

 

1. Suspended Solids 

These are solids that stay in suspension instead of settling out of wastewater. These solids give the effluent 

turbidity. Turbidity is problematic in receiving waters of wastewater effluent. It raises the temperature of 

the water and blocks the sun from oxygen-producing plants and algae, thus reducing the dissolved oxygen 

of the receiving water. 

 

2. BOD5 

BOD stands for biochemical oxygen demand. BOD is an indirect measurement of the organic matter present 

in the water. The test is done by measuring the amount of dissolved oxygen used by microorganisms like 

bacteria to consume organic matter in the water. The BOD5 is the biochemical oxygen demand after five 

days, the standard time frame used to measure the dissolved oxygen in effluent. Proper levels of dissolved 

oxygen are necessary to keep fish and other aquatic organisms alive and healthy. 

 

3. Nitrogen 

Nitrogen is present in wastewater effluent from many sources, including human feces and fertilizer. Nitrogen 

can be a limiting nutrient to algae growth. Hence, nitrogen must be removed before discharge to prevent 

algal blooms which are disruptive to the ecological balance in the receiving waters. Some wastewater 

treatment plants use algae to consume the nitrogen, and then kill the algae before discharge. 

 

4. Phosphorous 

Phosphorous can also be a limiting nutrient to algae. The most common process used to remove phosphorus 

is chemical precipitation. However, this can lead to changes in pH. 
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5. pH 

pH refers to the acidity of the effluent. Domestic wastewater before treatment typically has a pH of 6.5 to 

8.5, but a final effluent of 7.0-7.2. 

 

6. Pharmaceuticals and Pathogens 

These wastewater constituents include caffeine, steroids, antibiotics and hormones from urine and other 

sources. Levels in effluent have only recently been studied for their effect on plants and animals. The most 

concerning are those meant to "stimulate a physiological response in humans, plants, or animals". These can 

cause reproductive system mutation, increase the number of cases of cancer, or lead to the development of 

antibiotic resistant strains of bacteria. 

 

7. Sludge 

The other product of wastewater treatment is sludge. This dense liquid contains all the chemicals and 

pathogens removed in either primary or secondary treatment, so it must be handled appropriately. Sludge 

must be disposed in accordance with permit issued by the EPA or approved state program. 

 

Primary Treatment 

Primary treatment removes suspended solids from the wastewater by sedimentation. Sedimentation uses 

gravity to let the solid particles settle into a sedimentation basins (also known as clarifiers or settling tanks. 

The accumulated settled solids are removed by mechanical scrapers and pumps. These "solid" waste 

products are referred to as raw sludge. The oil and grease (or "scum") that floats to the surface is skimmed 

and removed for additional processing. 

Secondary Treatment 

After primary treatment, the goal of secondary treatment is to remove the soluble Biochemical Oxygen 

Demand (BOD) and to provide additional removal of suspended solids from the wastewater. Wastewater 

treatment is not just done with pumps, settling, and chlorine. The removal of the excess organic matter is 

done by soliciting the help of microorganisms. These microorganisms convert colloidal and carbonaceous 

organic matter into various gases and protoplasm. Protoplasm is organic matter that contributes to the BOD, 

and secondary treatment is not complete until the protoplasm is removed as well. However, cellular 

protoplasm has a slightly higher specific gravity than water and therefore settles to the bottom of tanks 

where it can be removed from the effluent. 

Tertiary Treatment 

When wastewater is to be recycled or when eutrophication of natural bodies of water is an issue, tertiary 

treatment can be used on wastewater effluent. Tertiary treatment removes contaminants that are remaining 

from the previous primary or secondary treatments. The main contaminants of concern with tertiary 

treatment are nitrogen and phosphorus. In excess, they can cause harmful algae blooms in the natural 

receiving water that wastewater effluent will eventually flow into. This can lead to a dead zone in the 

receiving body where most naturally existing organisms have been died due to dissolved oxygen depletion 

caused by the algae. Many modern treatment methods incorporate physical, chemical, and biological 

processes in the same operation making the distinction between primary, secondary, and tertiary somewhat 

arbitrary. For purposes of this discussion, tertiary treatment is defined as an optional last step of a 

wastewater treatment process. 
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SOIL POLLUTION 

Soil Profile 

If one could dig a massive trench (hole), about 50-100ft vertically downwards into the ground, you will notice 

that you would have cut through various layers of soil types. A look at the layers from a distance gives one a 

cross-section view of the ground (beneath the surface) and the kind of soils and rocks it is made up of.  

This cross section view is called a Soil Profile. The profile is made up of layers, running parallel to the surface, 

called Soil Horizons. Each horizon may be slightly or very different from the other above or below it. Each 

horizon tells a story about the makeup, age, texture and characteristics of that layer. Most soils have three 

major horizons. These are A Horizon, B Horizon and C Horizon. Aside these three, there are also the O, E and 

R horizons.  

The O-Horizon: 

The O horizon is very common in many surfaces with lots of vegetative cover. It is the layer made up of 

organic materials such as dead leaves and surface organisms, twigs and fallen trees. It has about 20% organic 

matter. It is possible to see various levels of decomposition occurring here (minimal, moderately, highly and 

completely decomposed organic matter). This horizon is often black or dark brown in color, because of its 

organic content. It is the layer in which the roots of small grass are found. 

 
The A-Horizon: 

The A horizon may be seen in the absence of the O horizon, usually known as the topsoil. It is the top layer 

soils for many grasslands and agricultural lands. Typically, they are made of sand, silt and clay with high 

amounts of organic matter. This layer is most vulnerable to wind and water erosion. It is also known as the 

root zone. 

 

The E-Horizon: 

The E horizon is usually lighter in color, often below the O and A horizons. It is often rich in nutrients that are 

leached from the top A and O horizons. It has a lower clay content and are common in forested lands or 

areas with high quality O and A horizons. 

 

The B-Horizon: 

The B-horizon has some similarities with the E-horizon. This horizon is formed below the O, A & E horizons 

and may contain high concentrations of silicate clay, iron, aluminum and carbonates. It is also called the 

illuviation zone because of the accumulation of minerals. It is the layer in which the roots of big trees end. 
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The C-Horizon: 

The C horizon lacks all the properties of the layers above it. It is mainly made up of broken bedrock and no 

organic material. It has cemented sediment and geologic material. There is little activity here although 

additions and losses of soluble materials may occur. The C horizon is also known as saprolite. 

 

The R-Horizon: 

The R horizon is bedrock, material, compacted and cemented by the weight of the overlying horizons. It is 

the unweathered parent material. Rock types found here include granite, basalt and limestone. 

 

Soil Pollution 

With the rise of concrete buildings and roads, one part of the Earth that we rarely see is the soil. It has many 

different names, such as dirt, mud and ground. However, it is definitely very important to us. The plants that 

feed us grow in soil and keeping it healthy is essential to maintaining a beautiful planet. However, like all 

other forms of nature, soil also suffers from pollution. The pollution of soil is a common thing these days, 

and it happens due to the presence of man-made elements. 

 

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. 

 

Main Causes of Soil Pollution 

1. 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 of 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. 

 

2. 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 of 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 a part of the land. 

 

3. Waste Disposal: Finally, a growing cause for concern is how we dispose of our waste. While industrial 

waste is sure to cause contamination, there is another way in which we are adding to the pollution. Every 

human produces a certain amount of personal waste products by way or urine and feces. While much of it 

moves into the sewer the system, there is also a large amount that is dumped directly into landfills in the 

form of diapers. Even the sewer system ends at the landfill, where the biological waste pollutes the soil and 

water. This is because our bodies are full of toxins and chemicals which are now seeping into the land and 

causing pollution of soil. 

 

4. 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 groundwater through soil and make the water 

undrinkable. 
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5. Acid Rain: Acid rain is caused when pollutants present in the air mixes up with the rain and fall back on 

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

the structure of the soil. 

 

Effects of Soil Pollution 

1. Effect on Health of Humans: Considering how soil is the reason we are able to sustain ourselves, the 

contamination of it has major consequences on our health. Crops and plants grown on polluted soil absorb 

much of the pollution and then pass these on to us. This could explain the sudden surge in small and terminal 

illnesses. Long term exposure to such soil can affect the genetic make-up of the body, causing congenital 

illnesses and chronic health problems that cannot be cured easily. In fact, it can sicken the livestock to a 

considerable extent and cause food poisoning over a long period of time. The soil pollution can even lead to 

widespread famines if the plants are unable to grow in it. 

 

2. Effect on Growth of Plants: The ecological balance of any system gets affected due to the widespread 

contamination of the soil. Most plants are unable to adapt when the chemistry of the soil changes so radically 

in a short period of time. Fungi and bacteria found in the soil that bind it together begin to decline, which 

creates an additional problem of soil erosion. The fertility slowly diminishes, making land unsuitable for 

agriculture and any local vegetation to survive. The soil pollution causes large tracts of land to become 

hazardous to health. Unlike deserts, which are suitable for its native vegetation, such land cannot support 

most forms of life. 

 

3. Decreased Soil Fertility: The toxic chemicals present in the soil can decrease soil fertility and therefore 

decrease in the soil yield. The contaminated soil is then used to produce fruits and vegetables which lacks 

quality nutrients and may contain some poisonous substance to cause serious health problems in people 

consuming them. 

 

4. Toxic Dust: The emission of toxic and foul gases from landfills pollutes the environment and causes serious 

effects on health of some people. The unpleasant smell causes inconvenience to other people. 

 

5. Changes in Soil Structure: The death of many soil organisms (e.g. earthworms) in the soil can lead to 

alteration in soil structure. Apart from that, it could also force other predators to move to other places in 

search of food. 

 

Control measures of soil pollution 

A number of ways have been suggested to curb the current rate of pollution. Such attempts at cleaning up 

the environment require plenty of time and resources to be pitched in. Industries have been given 

regulations for the disposal of hazardous waste, which aims at minimizing the area that becomes polluted. 

Organic methods of farming are being supported, which do not use chemical laden pesticides and fertilizers. 

Use of plants that can remove the pollutants from the soil is being encouraged. However, the road ahead is 

quite long and the prevention of soil pollution will take many more years. 

 

1. Soil erosion can be controlled by a variety of forestry and farm practices. Ex: Planting trees on barren 

slopes Contour cultivation and strip cropping may be practiced instead of shifting cultivation, Terracing and 

building diversion channels may be undertaken. Reducing deforestation and substituting chemical manures 

by animal wastes also helps arrest soil erosion in the long term. 
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2. Proper dumping of unwanted materials: Excess wastes by man and animals pose a disposal problem. 

Open dumping is the most commonly practiced technique. Nowadays, controlled tipping is followed for solid 

waste disposal. The surface so obtained is used for housing or sports field. 

 

3. Production of natural fertilizers: Bio-pesticides should be used in place of toxic chemical pesticides. 

Organic fertilizers should be used in place of synthesized chemical fertilizers. Ex: Organic wastes in animal 

dung may be used to prepare compost manure instead of throwing them wastefully and polluting the soil. 

 

4. Proper hygienic condition: People should be trained regarding sanitary habits. Ex: Lavatories should be 

equipped with quick and effective disposal methods. 

 

5. Public awareness: Informal and formal public awareness programs should be imparted to educate people 

on health hazards by environmental education. Ex: Mass media, Educational institutions and voluntary 

agencies can achieve this. 

 

6. Recycling and Reuse of wastes: To minimize soil pollution, the wastes such as paper, plastics, metals, 

glasses, organics, petroleum products and industrial effluents etc. should be recycled and reused. Ex: 

Industrial wastes should be properly treated at source. Integrated waste treatment methods should be 

adopted. 

 

7. Ban on Toxic chemicals: Ban should be imposed on chemicals and pesticides like DDT, BHC, etc. which are 

fatal to plants and animals. Nuclear explosions and improper disposal of radioactive wastes should be 

banned. 

 

Solid Waste Treatment: 

Proper methods should be adopted for management of solid waste disposal. Industrial wastes can be treated 

physically, chemically and biologically until they are less hazardous. Acidic and alkaline wastes should be first 

neutralized; the insoluble material if biodegradable should be allowed to degrade under controlled 

conditions before being disposed. As a last resort, new areas for storage of hazardous waste should be 

investigated such as deep well injection and more secure landfills. Burying the waste in locations situated 

away from residential areas is the simplest and most widely used technique of solid waste management. 

Environmental and aesthetic considerations must be taken into consideration before selecting the dumping 

sites. 

 

Incineration of other wastes is expensive and leaves a huge residue and adds to air pollution. Pyrolysis is a 

process of combustion in absence of oxygen or the material burnt under controlled atmosphere of oxygen. 

It is an alternative to incineration. The gas and liquid thus obtained can be used as fuels. Pyrolysis of 

carbonaceous wastes like firewood, coconut, palm waste, corn combs, cashew shell, rice husk paddy straw 

and saw dust, yields charcoal along with products like tar, methyl alcohol, acetic acid, acetone and a fuel gas. 

Anaerobic/aerobic decomposition of biodegradable municipal and domestic waste is also being done and 

gives organic manure. Cow dung which releases methane into the atmosphere, should be processed further 

i  go ar gas pla ts  to produ e go ar gas  a d good a ure. 
 

****** 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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