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Abstract

Sylhet City, located in northeastern Bangladesh, has undergone significant industrialization and
urban expansion in recent decades, impacting the local environment and water resources. This
study examines the effects of these changes on the water quality of the Surma River, a critical
water body for the region. Utilizing both historical and recent water quality data, the study
employs a comprehensive analysis to assess changes in water quality parameters such as pH,
turbidity, heavy metals, and biological contaminants. The results reveal substantial degradation
in water quality correlated with increased industrial activities and urbanization. Industrial
activities contribute to the rise in heavy metal concentrations and organic pollutants, while urban
expansion exacerbates problems through increased runoff and waste discharge. The study
highlights the need for effective waste management strategies and sustainable urban planning to
mitigate these impacts. Recommendations include stricter regulatory measures, improved waste
treatment infrastructure, and enhanced community engagement to safeguard the river’s water

quality.
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1. Introduction
1.1 Background

Sylhet City, renowned for its picturesque landscapes and vibrant cultural heritage, is situated in
northeastern Bangladesh. The Surma River, flowing through this region, plays a crucial role in
supporting local agriculture, providing drinking water, and sustaining aquatic ecosystems.
However, the city’s rapid industrialization and urban expansion over recent decades have raised
concerns about the impact on the river's water quality.

1.2 Industrialization and Urbanization in Sylhet City

Historically, Sylhet City was predominantly rural, with agriculture as the primary economic
activity. However, in recent years, the city has experienced a surge in industrial development,
including textile mills, oil refineries, and other manufacturing units. Concurrently, urban
expansion has led to increased population density, infrastructure development, and a
corresponding rise in wastewater and runoff.



1.3 Importance of Water Quality

Water quality is a critical factor influencing human health, ecological balance, and economic
development. Contaminants in water bodies can lead to severe health issues, including
gastrointestinal infections, reproductive problems, and other diseases. Moreover, polluted water

can damage aquatic habitats, reduce biodiversity, and affect the livelihoods dependent on the
river.

2. Objectives of the Study
2.1 Primary Objectives
The primary objectives of this study are:

e To assess the impact of industrialization on the water quality of the Surma River.
e To evaluate how urban expansion has affected the river’s water quality.

2.2 Secondary Objectives
Secondary objectives include:

« Identifying key pollutants and their sources.
« Analyzing temporal and spatial changes in water quality parameters.

3. Methodology

3.1 Study Area Description

Surma River: The Surma River is a major river in northeastern Bangladesh, flowing through
Sylhet City. It is a vital resource for the region, supporting agriculture and providing drinking
water.

Industrial and Urban Zones: The city’s industrial zones, including textile mills and oil
refineries, are located near the river. Urban areas have expanded significantly, with new
residential and commercial developments contributing to increased wastewater and runoff.

3.2 Data Collection

3.2.1 Water Quality Sampling

Water samples were collected from various points along the Surma River, including upstream
and downstream of industrial and urban areas. Sampling occurred quarterly over a one-year

period to capture seasonal variations. Parameters measured include:

e pH: Indicates the acidity or alkalinity of the water.
e Turbidity: Measures the cloudiness of water due to suspended particles.



e Heavy Metals: Includes contaminants such as lead, cadmium, and mercury.
e Biological Contaminants: Includes indicators such as coliform bacteria and E. coli.

3.2.2 Industrial and Urban Data

Data on industrial activities were collected from local industrial reports and regulatory agencies.
Information on urban expansion was gathered through satellite imagery and municipal planning
documents. Key sources of pollution include:

e Industrial Effluents: Discharge from textile mills, refineries, and other industries.
e Urban Runoff: Stormwater runoff carrying pollutants from residential and commercial
areas.

3.3 Data Analysis
Analytical Methods:

o Water Quality Analysis: Statistical methods were used to analyze changes in water
quality parameters over time and space.

o Correlation Analysis: Correlations were established between industrial activities, urban
expansion, and water quality indicators.

o Comparative Analysis: Water quality data were compared with established water quality
standards and benchmarks.

4. Results

4.1 Water Quality Analysis

4.1.1 Temporal Changes

Over the study period, significant changes were observed in water quality parameters:

e pH Levels: The pH of the river water ranged from slightly acidic to neutral, with
occasional deviations due to industrial discharges.

e Turbidity: Increased turbidity was noted, particularly downstream of industrial areas,
indicating higher levels of suspended particles.

o Heavy Metals: Elevated concentrations of heavy metals such as lead and cadmium were
detected, with higher levels near industrial zones.

« Biological Contaminants: Higher levels of coliform bacteria and E. coli were observed,
particularly during the monsoon season, indicating contamination from wastewater and
runoff.

4.1.2 Spatial Variation

Spatial analysis revealed:



e Upstream Areas: Generally better water quality with lower concentrations of pollutants.

o Industrial Zones: Higher levels of turbidity, heavy metals, and biological contaminants.

e Urban Areas: Increased turbidity and biological contamination due to runoff and
wastewater discharge.

4.2 Impact of Industrialization
Pollutants and Sources:
e« Heavy Metals: Industrial activities, particularly from textile mills and refineries,
contributed significantly to the rise in heavy metal concentrations.
e Organic Pollutants: Industrial effluents containing dyes, chemicals, and other pollutants
affected water quality.
Correlation with Water Quality:
« Industrial Activities: Strong correlation between industrial activities and elevated heavy
metal concentrations.
e Pollution Control: Insufficient waste treatment and disposal practices exacerbated water
quality issues.
4.3 Impact of Urban Expansion
Runoff and Waste Discharge:
e Increased Runoff: Urban expansion led to increased runoff, carrying pollutants from
streets, lawns, and commercial areas into the river.
e Wastewater: Direct discharge of untreated or inadequately treated wastewater
contributed to higher levels of biological contaminants and turbidity.

Land Use Changes:

e Impervious Surfaces: Increased development of impervious surfaces (e.g., roads,
buildings) reduced natural filtration and increased runoff.

5. Discussion
5.1 Interpretation of Results
Impact Analysis:
« Industrialization: The study highlights the significant impact of industrial activities on
water quality, particularly through the release of heavy metals and organic pollutants.

« Urbanization: Urban expansion has exacerbated water quality issues through increased
runoff and wastewater discharge.



Comparison with Standards:

e« Water Quality Standards: The observed levels of heavy metals and biological
contaminants frequently exceeded safe drinking water standards and guidelines.

5.2 Environmental and Health Implications
Aquatic Life:

o Habitat Degradation: Pollutants have led to habitat degradation, affecting aquatic
biodiversity and ecosystem health.

Human Health:

o Health Risks: Contaminated water poses risks such as gastrointestinal infections, skin
conditions, and other health issues.

Economic Impact:

e Economic Costs: Pollution-related health issues and ecosystem degradation have
economic implications, affecting local communities and industries.

5.3 Comparative Analysis
Similar Case Studies:
« Regional Comparisons: Similar studies in other industrialized and urbanized rivers show
comparable issues with heavy metals and pollution.

e Lessons Learned: Insights from other regions emphasize the need for effective waste
management and urban planning.

6. Recommendations
6.1 Policy and Management
Waste Management:
« Improved Regulations: Implement stricter regulations for industrial waste disposal and
treatment.
o Infrastructure: Invest in advanced waste treatment facilities to reduce pollutants.
Urban Planning:
e Sustainable Practices: Integrate sustainable practices in urban planning to minimize

runoff and pollution.
o Green Spaces: Increase green spaces to enhance natural filtration and reduce runoff.



6.2 Community Involvement
Public Awareness:
e Educational Campaigns: Promote awareness about the impacts of pollution and the
importance of protecting water resources.
o Community Engagement: Involve local communities in monitoring and managing water
quality.
6.3 Future Research

Long-term Monitoring:

e Continuous Monitoring: Establish long-term monitoring programs to track changes in
water quality and assess the effectiveness of management measures.

Additional Case Studies:

e Broader Research: Conduct similar studies in other regions to understand broader
patterns and develop comprehensive strategies.

7. Conclusion
7.1 Summary of Findings

The study reveals significant impacts of industrialization and urban expansion on the water
quality of the Surma River. Increased concentrations of heavy metals, turbidity, and biological
contaminants are strongly associated with industrial activities and urban runoff.

7.2 Final Thoughts

Addressing the challenges posed by industrialization and urbanization requires coordinated
efforts involving regulatory measures, improved waste management, and community
engagement. Protecting the Surma River’s water quality is essential for safeguarding public
health, supporting local ecosystems, and ensuring sustainable development in Sylhet City.
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