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Abstract

Figure

Water is very essential for all forms of life. Most of the time our civilizations were generated on the water bank. However, in re-
cent times, the conditions of water quality are very badly affected. The reasons for this due to increase in population growth, rapid 
industrialization and agriculture methods resulting deterioration of water quality. Water pollution is contamination of water bodies 
such as river, oceans, ponds, lakes, etc. because of introduction of unwanted and harmful toxic pollutants from various sources such 
as industrials wastes, volcanic eruptions, floods, mining activities, domestic wastes, pesticides and fertilizers etc. The water pollution 
has many negative consequences such as destruction of marine habitat, development of various fatal human diseases such as cholera, 
malaria, tuberculosis, etc. Therefore, water pollution is indeed a major and serious global topic of concern. Water Pollution matters 
because it harms the environment on which we depend. Destroying the environment ultimately reduces the quality of our own lives. 
In this present article, an attempt is being made to review the various steps should be taken on personal basis to tackle the problem 
of water pollution.
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Introduction

Water is one of most vital natural resource that is essential for 
survival of man, food production and economic development. It is 
truly a unique expensive gift to mankind. Water pollution can be 
defined as deterioration of natural quality of water due to introduc-
tion of harmful pollutants into it that can adversely affect human’s 
health. In other words, we can say that it is change in physical, 
chemical and biological properties of water that make it unusable 
and unsuitable for various purposes like drinking, cooking, agri-
culture, etc. it is contamination of water bodies like oceans, rivers, 
lakes, etc. often by human activities. The reason that water can get 
easily polluted lies in fact that water is universal solvent, thus it is 
easy for most substances to mix in it. This property of water makes 
it more prone to pollution. Water pollution is an appalling problem, 
powerful enough to lead the world on path of destruction. 

Water pollution is reported all over India. Crop irrigation, power 
generation and industrial utilization has more requirement of clean 
water. The high fresh water available on the earth surface in running 
rivers, lakes, ponds and streams may accounts for 0.008% of the to-
tal water. By the year 2025 it is almost expected that two-third of 
the world’s population is going to face water crises. Based on UN 
surveyed report, by the year 2025 India is expected to face water 
stresses and serious water shortages. The main reasons for water 
pollution are untreated sewage, dumping of garbage, dead body, in-
dustrial effluents and immersion of idols in the river. Industrialized 
and urbanized area the main source of water pollution are discharge 
of untreated effluents with heavy metals like Cr, Fe and Hg etc. in 
nearby water bodies. These have severe effects on physicochemical 
parameters like pH, DO, BOD and COD. From the survey of existing 
literature, it is being found that about 70% of water in India is highly 
polluted for various reasons. Societal wastes generated from urban 
and rural settlement are equivalent to four times the wastewater com-
ing from Industrial effluent discharge. In general the waste water gen-
erated is discharged untreated and passed on to the rivers [1-12]. This 
accounts for all kind of illness, which is resulting water borne diseases 
such as typhoid, jaundice, diarrhea and cholera. The vegetables farm-
ing practices shows higher levels of pesticides, heavy metals and 
herbicide residues. Heavy metals lead to cause damage in heart, 
liver, kidney, nervous system and bones. Heavy metals in vegetables 
have also been reported and also confirmed by government agen-
cies monitoring cell like Central Pollution Control Board. There are 
numerous articles in newspaper and scientific publication like down 

to earth magazine not to use vegetable growing highly polluted river. 
It has been reported many time that the farmers after harvesting the 
crops washes their vegetable in water, which results in absorption and 
adsorption of heavy metals in plant tissues. Among vegetables, spin-
ach and radish show greater accumulation of heavy metals. It is well 
known fact that before industrial revolution, there was a relation 
of harmony between people and environment. People were used 
to treat the environment as their own essential body organ. But 
soon when industrialization improved across the globe, the level 
of pollution speeded along with it. This happens mainly because 
of lack of self-discipline and not worrying about the future genera-
tion. Human beings have started working for their own sake. When 
earth population was smaller no one would ever have thought that 
the pollution would be threat to them. But when the earth popula-
tion is around 7 billion, it is seemed that pollution is one of sign 
that the human beings have crossed those limits. Thus, considering 
this a serious issue, this report is prepared which will be focusing 
on water pollution, its causes, effects and remedies. 

Sources of water pollution

The harmful substances that cause pollution are called pollut-
ants. These pollutants interfere with beneficial use of water or with 
natural functioning of ecosystem. These pollutants badly effect hu-
man life by causing disruptions in human life. These pollutants are 
released directly or indirectly into water bodies without treating 
them to get rid of harmful particles. These pollutants discharged 
into water negatively modify the water. The main water pollutants 
are bacteria, viruses, parasites, fertilizers, pesticides, pharmaceuti-
cal products, nitrates, phosphates, plastics, fecal waste, etc. In ad-
dition to release of microorganisms and various other substances, 
water pollution can also include release of energy, in the form of 
heat and radioactivity into water bodies.

The two sources of water pollution are point sources and non-
point sources.

Point sources

These sources refer to pollutants that enter into water bod-
ies from single location such as discharged pipe attached to fac-
tory. Other examples of point sources are oil spills from tanker, 
discharge from smokestack and pouring oil from car down drain. 
In above cited examples, tanker, smokestack and drain are point 
sources from where pollutants directly enter into water bodies.
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Non-point sources

These sources refer to pollutants that enter into water bodies 
from multiple sources. The water pollution caused by non-point 
sources is generally the result of accumulative effect of small 
amount of pollutants gathered from large areas. Contaminated wa-
ter of rain that has passed through various regions is example of 
non-point sources.

ous other harmful gases have a capacity to travel a long distance 
and thus comes in contact with surface water and ground water 
and contaminate it with metals like arsenic, cadmium, copper, fluo-
rine, etc. these will enter in food chain and will eventually result in 
process of bioaccumulation. This process of bioaccumulation can 
cause cancer in human beings and can lead to death of even fishes.

Floods 

Water carrying a lot of sediments and moving in high momen-
tum causing a lot of destruction is termed as flood. Flood is another 
cause of water pollution. The flood moving unevenly in areas lead 
to soil erosion which in turn also cause water pollution. Floods 
picks up fertilizers, bodies, debris and other kind of materials as it 
passes through a geographical area. The many particles flowing in 
flooded water gets intermixed with surface water like rivers, lakes, 
oceans, etc. and cause water pollution. Flood causes destruction in 
path it takes. There is huge loss of drinking water as it gets con-
taminated by flooded water. This in turn lead to huge impact on 
human health.

Global warming 

Global warming is another cause of water pollution. Global 
warming is a phenomenon whereby the average global tempera-
ture of earth increases due to greenhouse effect. An increase in 
temperature because of global warming can result in death of vari-
ous aquatic animals and can also disrupt many marine habitats. 
This later result in water pollution as the surface water get contam-
inated dead remains of aquatic organisms. For example, increase 
in temperature cause in coral bleaching of reefs around the world. 
Warm water temperature result in coral bleaching in which corals 
expels the algae. This can cause great damage to coral reefs and to 
the marine organisms also that depend on it.

Anthropogenic causes or man-made causes

Mining activities

It is a process of crushing rocks and extracting coals and other 
materials from underground. Mining can lead to harmful effects 
on surrounding water and groundwater. Large quantity of water 
is used in mine drainage, mine cooling, aqueous extraction and 
other mining processes which increases the potential for harmful 
chemicals to contaminate ground and surface water. Mining activi-
ties also release large amount of water waste and sulfides which 
contaminate the groundwater and make it unsuitable for use. 
These adversely effects human health.

Figure 1: Point source.

Figure 2: Non-point source.

Causes of water pollution

On broader view, there are 2 causes of water pollution. They are.

Natural causes 

Volcanic eruption 

When volcano erupt in any area, it tends to change the climate 
of that particular are for any years. Volcanic eruptions result in out-
burst of not only lava and ash but also some harmful gases such as 
Sulphur dioxide. When volcano erupt, Sulphur dioxide get mixed 
with water and form tiny particles of sulfate. Besides that, the ash 
that comes out from volcano also get mixed with natural water 
leading to increase in turbidity which can be describe as ash sus-
pended in water. These sulfate particles and ash containing vari-
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Industrial waste

Wastes produced by industrial activities which includes mate-
rials rendered useless during manufacturing processes are called 
industrial wastes. Each year, the world generates perhaps 5 - 10 
billion tons of industrial waste. In most industrials processes, wa-
ter is used as raw material. Industrial wastes also release certain 
pollutants like lead, asbestos, mercury, nitrates, phosphates, etc. 
The water used comes in contact with harmful chemicals such as 
organic solvents, toxic metals, etc. This wastewater is often directly 
discharged by factories into water bodies without proper treat-
ments. This result in contamination of rivers, oceans, ponds, lakes, 
etc. this cause serious impacts on human health and environment. 
Drinking water sources and irrigation water get affected. This can 
degrade marine habitats and can even damage beaches and other 
recreational places in coastal areas. 

Sewage 

Disposal of sewage is main problem that cause water pollution. 
According to 2017 figures from the World Health Organization, 
some 2 billion people don’t have access to safe drinking water or 
the most basic sanitation, 3.4 billionlack safely managed sanitation. 
Although there have been great improvements in securing access 
to clean water, relatively little, genuine progress has been made 
on improving global sanitation in the last decade. Sewage is com-
pletely natural substance that could be broken down without any 
harm in the environment. About 90% of sewage is water. Sewage 
from every household is treated chemically and is released directly 
into water bodies. the sewage water released into water bodies 
contain many pollutants like pathogens, chemicals, bacteria, etc. 
Microorganisms released into water through sewage water cause 
some deadly diseases and also become breeding spots for various 
creatures that act as carriers for disease. The persons coming in 
contact of these carriers develop diseases and this cause a serious 
impact on human health. A typical example of this is malaria. 

Marine dumping

Marine dumping is disposal of hazardous waste at sea from hu-
man made structures. Garbage produced by household in the form 
of plastic, food, rubber, glass, etc. is collected and dumped into sea. 
These items take a long time to decompose. An estimated 14 bil-
lion pounds of trash-most of it plastic -is dumped in the world’s 
oceans every year. Plastic is most hazardous substance among all 
disposed domestic waste because plastic is light and floats easily. 
Therefore, it can travel large distances across the oceans. Plastic 
is non-biodegradable which means that things like plastic bottle 
tops can survive in the marine environment for a long time. These 
not only cause water pollution but also harm animals in sea. 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.

Figure 3

Figure 4

Accidental oil leakage

A ship carrying a large amount of oil can spill oil if met with an 
accident. Oil spills possess major threat to marine organisms when 
huge amount of oil spills into water because oil doesn’t dissolve in 
water. But oil released during accidents is not only way of leakage 
of oils in oceans. 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. Oil spills causes various problems to local marine 
wildlife. It gets accumulating into bodies of marine organisms and 
eventually leads to their death. 

Chemicals fertilizers and pesticides

Farmers use various chemical fertilizers and pesticides to pro-
tect their crops from attack of various pests and pathogen and pro-
mote the growth of crops. However, these fertilizers and pesticides 

35

Water Pollution: A Mini Review

Citation: S Ravichandran., et al. “Water Pollution: A Mini Review”. Acta Scientific Biotechnology 2.3 (2021): 32-39.



get mix with groundwater and contaminate the groundwater. Also, 
when it rains, these chemicals get mix up with rainwater and flow 
down to water bodies. Thus, imposing serious threats to marine 
life. Fertilizers and pesticides also contaminate the drinking water 
and make it unavailable for drinking and for various other human 
uses. 

Leakage from sewer pipes and landfills

Sewer pipes carries wastewater from household. Leakage in 
sewer pipes can contaminate groundwater and make water unfit 
for human use. If leakage is not repaired at time, the water leak-
ing from pipes can come on surface and can serve as a breeding 
ground for various disease carriers. Leakage from landfills can also 
cause water pollution. Landfills are basically piles of garbage that 
produce awful smells. During rain, the landfills can get leaked and 
can pollute groundwater and can also release wide variety of con-
taminants. 

Effects of water pollution

Destruction of aquatic flora and fauna

There are countless number of aquatic plants and animals which 
depend on water for their survival, making them most prone to 
water pollution. When water is contaminated for various reasons, 
some animals die, and many other animal species are endangered. 
Nearly, 82,000 birds, 6,000 turtles, 25,900 marine mammals and 
an unquantified number of fish and invertebrates were affected in 
the 2010 Deep Horizon oil spill. The immediate impact of this on 
aquatic wildlife include oil-coated birds and sea turtles, mammal 
ingestion of oil, and dead or dying deep-sea coral. Plastic and other 
domestic wastes thrown into water get ingested by aquatic ani-
mals, enter into their bloodstream, and cause liver toxicity and pa-
thology. Most of aquatic animals die because of starvation as their 
stomach get filled with plastic debris and many more die because 
of suffocation and drowning.

Human diseases 

Only aquatic wildlife is not being affected by this water pollu-
tion. Human beings who are responsible for polluting water are 
also being affected by water pollution on large scale and develop-
ing many diseases.

Drinking water comes from various sources which may be lake 
and local rivers. In most of countries having poor screening and 
purification technologies, people often face water borne outbreak 
like cholera and tuberculosis. WHO reports states that there are 
nearly 3 - 5 million cholera cases and 100,000 - 120,000 deaths 
due to cholera every year. Even in countries having well developed 
purification systems, people still face ill effects of water pollution. 
High level of nitrogen and phosphorous in drinking water possess 
serious problems to infants and also double the likelihood of poor 
ecosystem health. People ingesting chemicals toxins in their drink-
ing water are at risks of cancer, hormone disruption, altered brain 
function, damage to immune and reproductive systems, cardiovas-
cular and kidney problems. Even people swimming in contami-
nated water face many problems like rashes, respiratory infection, 
hepatitis, etc. 

Figure 5

Figure 6

Eutrophication 

Eutrophication can be defined as excessive growth of algae due 
to enrichment of water bodies with chemicals like nitrogen and 
phosphorous as a result of water pollution. the sources of nitrogen 
entering into water bodies are run off from agricultural lands that 
contain nitrogen in the form of fertilizers and sources of phospho-
rous are households and industry, including phosphorus-based 
detergents. The two chemicals nitrogen and phosphorous provide 
suitable medium for growth of algae and promote its growth. In-
creased production of algae results in depletion of fish species, 
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general deterioration of water quality and other effects that reduce 
and preclude use. Excessive growth of algae covers the surface of 
water bodies and less oxygen reaches to underwater aquatic life. 
thus, causing loss of available oxygen, a condition termed as anoxia. 
These anoxic conditions can kill fish and other aquatic organisms 
such as amphibians. Eutrophication reduces the clarity of water 
and underwater light. Some algae even produce toxins that are 
harmful to higher forms of life.

factory was basically located in coastal area of Japan and the lo-
cal population was heavily depended on sea food for consumption. 
Hence, as they started consuming poisoned shellfish and another 
marine organism, they began to fall ill. The illness started spread-
ing on wide scale. The nervous system was affected, causing mo-
tor impairment and paralysis. This had spreaded for 36 years be-
fore actual cause was known and actions were taken. This event 
is known as Minamata incident and is one of the most damaging 
consequences of water pollution. The effects of this incident are 
seen till today on local population of Minamata. 

Figure 7

Food chains disruption 

Water pollution can have a huge impact on food chain. It can 
even disrupt food chains. This is due to biomagnification. Bio-
magnification can be defined as increase in concentration of toxic 
chemicals in animals as it moves from one tropic level to another 
tropic level. Biomagnified toxin potentially becomes most harmful 
to top predators, including humans who eat meat or fish.it means 
that higher-level predators-fish, birds, and marine mammals-build 
up greater and more dangerous amounts of toxic materials than 
animals lower on the food chain. Heavy metals and contaminants 
like lead and cadmium when introduced into water bodies can be 
ingested by microorganisms and can interfere with their organs. 
These microorganisms can be eaten up by fish and shellfish and the 
food chain continue to disrupt at all higher levels. This can increase 
the concentration of these toxic metals in higher animals, so pollu-
tion works its way up the food chain. 

In 1932, a factory in Japan started dumping its industrial waste 
into nearby rivers. The industrial waste produced by factory con-
tained a hazardous chemical named methylmercury which is toxic 
chemical to human. This toxic chemical started bioaccumulating 
inside tissues of marine organism endemic to that region. This 

Figure 8

Control measures of water pollution

Optimum use of herbicides, fertilizers, and pesticides

The agricultural sector uses 70% of surface water. Therefore, 
Improper use of fertilizers, herbicides, and pesticides in agricul-
ture is causes water pollution which need to be stopped. Usage of 
these chemicals in farm create a situation where they run off to 
water bodies affecting water quality. Farmers should change their 
traditional style of farming which include using fertilizers and pes-
ticides and should switch on organic farming. Thus, substituting 
these fertilizers with organic manure and should prevent spills 
also. Green agriculture should be promoted, and more trees should 
be grown nearby waterbodies that keep chemicals being washed 
away when it rains.

Water conservation

To stop water pollution, we must first conserve water. When-
ever we are brushing our teeth, we must turn off the tap. We must 
opt for smaller showers that require less use of water. Whenever 
any tap is running unnecessarily, we should turn it off. 
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Plastic waste management

Plastic effect aquatic wildlife adversely. The quantity of plas-
tic reaching oceans is reaching rapidly that needs to be reduced 
substantially to make sure that the quality of ocean water doesn’t 
worsen even more. Besides plastic bottles, plastic is different items 
that are consumed on daily basis ranging from clothes to plastic 
food wrappers. To reduce the impact of plastic, we should elimi-
nate the use of plastic in our daily life. Plastic bags should be re-
placed by cloth bags and plastic water bottles should be reduced 
by glass bottles. Even if we use plastic items, we should ensure that 
they are recycled.

Oil spills management

Oil spills pollute water bodies on large scales. Therefore, it is 
important to contain such spills in order to prevent them from con-
taminating water bodies. To deal with oil spills, secondary contain-
ment basins should be used to help catch and contain spills and 
leaks for proper disposal. Spill kits and absorbents should be near-
by to oil containers because they help to quickly absorb oil, fuel, 
and chemicals to prevent further spreading.

Storm water management

Another effective solution for controlling water pollution is to 
manage storm water. When storm water flow through lawns and 
streets, the harmful pollutants present there get mixed with storm 
water and pollute it. It is then pushed into rivers, lakes, ponds, etc. 
therefore, storm water should be managed and treated through dif-
ferent processes that include sand filtration and electro coagula-
tion to reverse osmosis and advanced oxidation. Reverse osmosis 
is most effective method. 

Denitrification

Denitrification can be defined as ecological process used to 
prevent leaching of nitrates in soil in order to ensure that under-
ground water is not contaminated with nutrients. It converts ni-
trates directly into nitrogen gas. If denitrification is not followed 
then too much nitrate reaches groundwater, the nitrogen content 
of the water is far too high, which causes algae and phytoplankton 
to grow at an accelerated rate. Therefore, denitrification is remedy 
to eutrophication that is responsible for causing water pollution.

Conclusion

The key challenges to better management of water quality in 
India comprise of temporal and seasonal variation of rainfall, un-
even geographic distribution of surface water resources, persistent 
droughts, overuse of ground water and contamination, drainage 
and salinisation and water quality problems due to partially treat-
ed and untreated wastewater from urban settlements, industrial 
establishments and runoff from irrigation besides poor manage-
ment of municipal solid waste and animal dung in rural areas. As 
we are all aware that water supports all forms of life ranging from 
terrestrial ecosystem and aquatic in nature. The farmers use the con-
taminated water for the irrigation purpose which leads to accumula-
tion of heavy metals and pesticides in food chain. The higher concen-
trations of chemicals result in death of aquatic flora and fauna causing 
very serious impact on human beings. The heavy metal and pesticide 

Figure 9

Figure 10

Industrial waste management

Industrial waste should not be released directly into water bod-
ies without proper treatment. The wastewater from industries 
should be passed through treatment plants which reduces the 
amount and toxicity of wastes. The process of treatment involves 
the removal of solid particles, reduction of organic waste material, 
and the use of allowed and safe chemicals to get rid of any leftover 
impurities or chemical contaminants. Passage of wastewater from 
treatment plants is an effective remedy for water pollution.

38

Water Pollution: A Mini Review

Citation: S Ravichandran., et al. “Water Pollution: A Mini Review”. Acta Scientific Biotechnology 2.3 (2021): 32-39.



load in water is a matter of concern and needs an urgent initiative by 
the Indian government. It is very crying need of the hour to prevent 
further deterioration and damage. Government should take immedi-
ate step and preventive measure. It is high time, that India has to speed 
up the processes of controlling the usage of pollutants by finding envi-
ronmentally friendly and sustainable alternatives. The Central Pollu-
tion Control Board (CPCB) has established a network of monitoring 
aquatic resources across the country. The water quality monitoring 
and its management are governed at state/union territory level in 
India. The network covers 28 states and 6 Union Territories (CPCB 
Report, 2013). Water quality monitoring is therefore an imperative 
prerequisite in order to assess the extent of maintenance and res-
toration of water bodies.
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