Journal of Harbin Engineering University
ISSN: 1006-7043

Vol 44 No. 10
October 2023

How Water Chemistry and Soil Contamination Affect the Ecosystem of Shipra

River

Eti Trivedi and Dr. Seema Agrawal

Department of Chemistry,
Dr. A. P. J. Abdul Kalam University, Indore (M.P.) - 452010, India

Abstract: Shipra River is a holy river located in the Indian state of Madhya Pradesh. The river is one of the most
sacred rivers in India and is an important pilgrimage site for Hindus. However, in recent years, the ecosystem of

the river has been severely affected due to water chemistry and soil contamination. The Shipra River is facing

challenges such as water pollution, soil erosion, and ecosystem degradation due to anthropogenic activities.
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1. Introduction

The Shipra River is a vital water resource in the
Indian state of Madhya Pradesh. The river is
considered a sacred river in Hinduism, and it is
believed that taking a dip in the river during the
Kumbh Mela festival can wash away sins. However,
the river is facing a severe threat due to various
like
urbanization, and agricultural practices, which are

human activities industrialization,
polluting the river water.

Water is a significant wellspring of contribution for
producing energy and power, be it hydropower
age, nuclear energy age or then again atomic
power age. Hence, improvement of water assets
assumes a significant part in the energy area,
especially for hydropower age, where there is no
conjunctive utilization of water and no natural
contamination.

Normal water contaminations incorporate
corrosive mine waste, agrarian overflow, sewage,
and digging. Wellsprings of contamination are
grouped by the way they enter the climate.Crude
sewage depleting from a line straightforwardly into
a stream is an illustration of a point-source water
contamination. Non-point-source contaminations
can't be followed to a particular unique source.
These contaminations must be followed to an
overall area. Non-point sources of contamination
incorporate spillover from terraces, parking
garages, ranches, mines, building destinations, and
soon.

A water toxin is, any substance that corrupts the
nature of water. Water contamination is a difficult
As the

interconnecting piece, just a little part of Earth's

issue. referenced in Hydrosphere

water is new water. This is the kind of water we

As
freshwater builds, how much useable freshwater

want for endurance. contamination of
diminishes.

Water quality can have an extraordinary effect on
the capacity of river life forms to exist and fill in a
stream , supply and Waterway. Water is quite
possibly the main element that plays a significant

job in living life forms. The science of water is

impacted by the contribution of materials
containing minerals. Their solvency and the
substance balance winning in the fluid

arrangement, totally changes the nature of water.
Any water body is equipped for acclimatizing
specific measures of contamination without
serious impacts because of weakening and self-
cleansing elements.

Water chemistry and soil contamination are two
significant factors affecting the ecosystem of the
Shipra River. These factors have a profound impact
on the flora and fauna of the river and can
ultimately lead to their extinction if the problem is

not addressed promptly.

2. Water Chemistry of Shipra River

Water chemistry is a crucial aspect of the Shipra
River ecosystem, and any change in it can have
severe implications. The chemical composition of
water is affected by the surrounding environment
and the sources of pollution. Industries situated
near the river dump untreated effluents into the
water, which contain various harmful chemicals
such as heavy metals, pesticides, and fertilizers.
The presence of these chemicals in the water can
lead to the death of fish and other aquatic animals.
Moreover, the contaminated water can also affect
the food chain and, ultimately, human health. The
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accumulation of chemicals in the water can lead to
bioaccumulation, where the harmful chemicals get
accumulated in the bodies of the animals, leading
to their death or disease.

The water chemistry of a river is determined by the
presence of various chemical constituents. The
Shipra River is mainly fed by rainfall, and the water
chemistry of the river is affected by various natural
and anthropogenic factors. The major factors that
affect the water chemistry of the Shipra River are
industrial effluents, agricultural runoff, and
municipal sewage.

Water quality can have an extraordinary effect on
the capacity of river life forms to exist and fill in a
stream , supply and Waterway. Water is quite
possibly the main element that plays a significant
job in living life forms. The science of water is
impacted by the contribution of materials
containing minerals. Their solvency and the
substance  balance winning in the fluid
arrangement, totally changes the nature of water.
Any water body is equipped for acclimatizing
specific measures of contamination without
serious impacts because of weakening and self-
cleansing elements.

The water bodies contain both natural and
inorganic broken up solids. The inorganic solids
comprise of anions like carbonates, chlorides,
sulfate, nitrate and so forth. The grouping of
captions like Magnesium, Sodium, Potassium and
anions like Chloride go through minor variance
inside a freshwater body. The ionic synthesis of
water plays a significant part in the digestion of
different amphibian organic entities and it is the
list of efficiency. The centralization of Calcium,
inorganic carbon and Sulfate are impacted by
microbial digestion.

Industrial effluents from nearby industries such as
textile, paper, and chemical factories discharge a
large amount of untreated or partially treated
waste into the river. These effluents contain heavy
metals, dyes, and other harmful chemicals that
pollute the river water. This pollution not only
affects the aquatic ecosystem of the river but also
poses a serious threat to human health.
Agricultural runoff from nearby farms is another
major source of water pollution in the Shipra River.
The excessive use of fertilizers and pesticides in
agriculture results in the contamination of the river
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water with nitrates, phosphates, and other
chemicals. This not only affects the water quality
of the river but also leads to the eutrophication of
the water body.

Municipal sewage is also a major contributor to
the water pollution of the Shipra River. The city of
Ujjain, located on the banks of the river, discharges
a large amount of untreated sewage into the river.
This sewage contains a high concentration of
organic matter, nutrients, and pathogens that
degrade the water quality of the river and pose a
serious threat to human health.

3. Soil Contamination of Shipra River

Soil contamination is another significant factor that
affects the Shipra River ecosystem. The soil is
contaminated due to the disposal of untreated
industrial waste, improper disposal of domestic
waste, and use of fertilizers and pesticides in
agriculture. These contaminants seep into the
ground and eventually reach the river, polluting
the water. The contaminated soil also affects the
plants growing near the river, leading to their
death or mutation. The plants play a vital role in
maintaining the ecological balance of the river, and
their loss can have severe implications. The
contamination of the soil can also affect the
groundwater, which is a crucial source of drinking
water for the people living near the river.

The soil in the catchment area of the Shipra River is
highly vulnerable to contamination due to various
anthropogenic activities. The major sources of soil
contamination in the Shipra River basin are
industrial activities, agricultural practices, and
urbanization.

Industrial  activities such as mining and
manufacturing release heavy metals, toxic
chemicals, and other hazardous wastes into the
environment, which can contaminate the soil.
These contaminants can enter the food chain and
pose a serious threat to human health and the
ecosystem of the river.

Agricultural practices such as excessive use of
fertilizers, pesticides, and other chemicals can also
lead to soil contamination in the Shipra River basin.
These chemicals can leach into the soil, pollute the
groundwater, and surface water, leading to the
degradation of the ecosystem of the river.
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Urbanization is also a major source of soil
contamination in the Shipra River basin. The rapid
urbanization of Ujjain and other nearby cities has
led to the generation of large amounts of solid
waste, which is often dumped in open spaces or
landfills. This waste can contaminate the soil and
groundwater and lead to the degradation of the
ecosystem of the river.

4. Impact on the Ecosystem of Shipra River

The water chemistry and soil contamination of the
Shipra River have led to a significant impact on the
ecosystem of the river. The primary impact of
water pollution on the ecosystem of the river is the
degradation of aquatic life. The presence of
pollutants in the water affects the oxygen levels,
pH, and temperature of the water, leading to the
death of fish and other aquatic organisms.

The impact of water chemistry on the Shipra
River's ecosystem is quite significant. The river
water contains a high level of pollutants such as
organic waste, heavy metals, and pesticides, which
are harmful to aquatic life. These pollutants can
lead to the depletion of oxygen levels in the water,
making it difficult for fish and other aquatic
animals to survive. Additionally, the high level of
pollutants in the water can affect the quality of soil
and crops grown near the riverbanks.

Soil contamination is another major issue affecting
the Shipra River's ecosystem. The river's soil is
contaminated with industrial waste, agricultural
chemicals, and other pollutants, which have
seeped into the soil over time. This contamination
has a severe impact on the flora and fauna of the
region. Soil contamination can cause a reduction in
soil fertility, leading to a decline in crop yields. It
can also affect the microorganisms that live in the
soil, which are critical to maintaining soil health.
The impact of these changes on the Shipra River's
ecosystem is far-reaching. The river's ecosystem is
home to a diverse range of species, including fish,
insects, birds, and mammals. The changes in water
chemistry and soil contamination have affected the
biodiversity of the region, leading to a decline in
the number of species and a disruption of the food
chain.

Moreover, the contamination of the Shipra River's
water and soil has a direct impact on human
health. People living in the region are at risk of
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exposure to harmful pollutants, which can cause a
range of health problems, including respiratory
issues, skin irritation, and even cancer.

5. Conclusion

The impact of water chemistry and soil
contamination on the Shipra River’s ecosystem is
significant and needs urgent attention. It is crucial
to address these issues and take appropriate
measures to protect the region's flora and fauna,
maintain the ecosystem’s balance, and ensure the
health and well-being of the people living in the
area. The government, policymakers, and local
communities must work together to mitigate the
damage and restore the river’s health.The Shipra
River is a vital resource for the people of Madhya
Pradesh, and it is necessary to take effective
measures to protect it from water pollution and
soil contamination. It is the responsibility of
everyone to work towards preserving the
ecological balance of the river and ensuring its
sustainability for future generations.To mitigate the
adverse effects of water pollution on the
ecosystem of Shipra River, there is a need for a
comprehensive strategy involving the active
participation of the government, non-
governmental organizations, and local
communities. The strategy should include
measures such as proper sewage treatment,
proper disposal of industrial waste, and promotion
of organic farming practices. The adoption of such
measures can significantly improve the water
quality of the Shipra River and ensure the survival
of its aquatic ecosystem.
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