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Abstract

River pollution has emerged as a major environmental concern due to its damaging outcomes
on freshwater ecosystems and human societies. Rivers support diverse organic groups and
provide essential services such as consumable water, irrigation, fisheries, and cultural value.
However, increasing discharge of untreated sewage, industrial waste, agricultural runoff, and
plastic debris has significantly degraded river water quality. This study examines the major
sources of river pollution and evaluates their ecological consequences using secondary data
from Indian and international agencies. The analysis reveals that river pollution results in
oxygen depletion, biodiversity loss, toxic accumulation in aquatic organisms, and disruption
of ecological balance. The paper highlights the urgent need for effective river management
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and pollution control strategies.
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1. Introduction

Rivers are vital components of the natural environment,
sustaining ecological processes and supporting human
civilization for centuries. They provide habitats for aquatic
organisms and serve as lifelines for agriculture, industry, and
domestic use. Despite their importance, rivers across the
world are increasingly exposed to pollution caused by rapid
population growth, urban expansion, industrialisation, and
intensive agriculture. In India, insufficient wastewater
treatment infrastructure has further intensified river pollution.
Reports by environmental authorities indicate that many river
stretches exceed permissible pollution limits, threatening
ecosystem health. This study aims to assess river pollution
and its impacts on local ecosystems using reliable secondary
data.

2. Objectives of the Study

The main objectives of this research are:

i)  To identify the major sources of river pollution.

To analyse the impact of pollution on local river
ecosystems.

To examine water quality trends using secondary data
from Indian and global sources.

To suggest measures for reducing river pollution and
restoring ecosystem health.
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3. Methodology

3.1 Research Design

This study is based on a descriptive and analytical research
design, relying entirely on secondary data sources. No
primary field survey was conducted.

3.2 Sources of Secondary Data (Indian)

Secondary data related to river pollution and water quality in

India were collected from:

o Central Pollution Control Board (CPCB) reports on
polluted river stretches

e India Water Portal publications on river water quality

e  Government documents related to sewage generation and
treatment

e Data on Biological Oxygen Demand (BOD) and
Dissolved Oxygen (DO) levels

3.3 Sources of Secondary Data (International)

International data were obtained from:

e  Scientific journals such as Scientific Reports and Water

e Environmental reports from the United Kingdom and
Southeast Asia

e International environmental organizations and published
case studies
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e Peer-reviewed articles on microplastics and heavy metal
pollution

Table 1: Major Sources of River Pollution and Their Ecological

Effects
Source of Pollution| Main Pollutants Major Ecological
Impact
Domestic sewage Organic matter, |Increased BOD, oxygen
pathogens depletion
Industrial effluents Heavy-metal is _ Toxicity,
chemicals bioaccumulation
Agricultural run-off | Nitrates, phosphates Eutrophication, algal
blooms
Solid Wagte and Microplastics, debris Ingestion by aquatic
plastics fauna
Urban run off Oils, sediments Habitat degradation

Source: Compiled from CPCB (2022) and India Water Portal (2021)

3.4 Data Analysis Techniques

Collected data were analyzed through:

e Comparative analysis of water quality indicators (BOD,
DO, pollutants)

e Review of case studies from polluted rivers

e Interpretation of ecological impacts based on published
findings

4. Sources of River Pollution

4.1 Domestic Sewage

Discharge of untreated domestic wastewater is one of the
leading contributors to river pollution in India. A large
proportion of sewage generated in urban areas is released into
rivers without adequate treatment, increasing organic
pollution and microbial contamination (CPCB, 2022).

4.2 Industrial Discharge

Industrial units discharge effluents containing toxic
substances such as heavy metals, dyes, and chemicals. These
pollutants persist in water and sediments, causing long-term
damage to aquatic ecosystems (India Water Portal, 2021).

4.3 Agricultural Runoff

The use of chemical fertilizers and pesticides in agriculture
leads to nutrient-rich runoff entering rivers. Excess nutrients
stimulate algal growth, which reduces oxygen availability in
water bodies and harms aquatic life.

4.4 Plastic and Microplastic Pollution

Rivers have become major pathways for plastic waste. Studies
indicate that microplastics are increasingly present in river
water and sediments, posing risks to aquatic organisms
through ingestion and accumulation (Hossain et al., 2025).

5. Evidence of River Pollution

According to the CPCB, over 300 river stretches in India have
been identified as polluted based on BOD levels exceeding
acceptable standards. Some rivers, such as the Cooum in
Tamil Nadu, exhibit extremely high organic pollution, making
them unsuitable for aquatic life.

Globally, studies from the United Kingdom report that a
majority of rivers fail to achieve good ecological status due to
sewage discharge and agricultural pollution. International
examples such as the Citarum River in Indonesia further
demonstrate the severe consequences of unchecked industrial
pollution.
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6. Impact on Local Ecosystems

6.1 Reduction in Dissolved Oxygen

Organic pollution increases biological oxygen demand,
leading to depletion of dissolved oxygen. Low oxygen levels
can cause fish mortality and the disappearance of sensitive
aquatic species.

6.2 Decline in Biodiversity

Polluted rivers often show reduced species diversity.
Pollution-sensitive species decline, while only tolerant
organisms survive, resulting in simplified and unstable
ecosystems.

Table 2: Selected Polluted River Stretches in India (Based on BOD

Levels)
River State Reported BOD| Water quality
(mg/L) status
COOUM river | Tamil Nadu >300 critically polluted
Yamuna river Delhi 40-70 severely polluted
Sabarmati River|  Gujarat 20-40 polluted
Mithi River | Maharashtra 80-100 severely polluted
Churni River | West Bengal <1 DO Ecologically
stressed

Source: Central Pollution Control Board (2022)

6.3 Toxic Accumulation

Heavy metals and chemical pollutants accumulate in aquatic
organisms and magnify through the food chain. This process
affects fish, birds, and ultimately humans who consume
contaminated water or fish (Kumar et al., 2022).

6.4 Disruption of Food Chains

Pollution affects plankton and benthic organisms that form the
base of the aquatic food web. Disturbance at these levels
impacts higher organisms, weakening the entire ecosystem.

7. Socio-Ecological Impacts

River pollution directly affects human health and livelihoods.
Communities dependent on rivers face increased health risks
from waterborne diseases. Polluted rivers also reduce fish
populations, affect agriculture, and degrade the cultural and
religious value of rivers such as the Yamuna.

Conclusion

The study clearly indicates that river pollution poses a serious
threat to local ecosystems and human well-being. Secondary
data from Indian and international sources confirm that
untreated sewage, industrial discharge, agricultural runoff,
and plastic waste are major contributors to river degradation.
Effective pollution control, improved wastewater treatment,
strict enforcement of environmental laws, and public
participation are essential to restore river health and ensure
sustainable use of freshwater resources.
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