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Abstract 

The Surma River in Sylhet City, Bangladesh, has experienced profound changes due to rapid 

urban development and industrial growth. This study investigates how these factors have 

influenced the river's water quality, focusing on parameters such as pH, turbidity, heavy metals, 

and biological contaminants. By analyzing historical data and conducting comprehensive 

fieldwork, the research reveals significant water quality deterioration correlated with increased 

industrial activities and urban expansion. Elevated levels of pollutants, including heavy metals 

and organic contaminants, were found particularly in areas downstream of industrial zones. This 

study highlights the urgent need for improved regulatory frameworks, enhanced wastewater 

treatment infrastructure, and sustainable urban planning to mitigate pollution and safeguard 

water resources. Recommendations emphasize stricter pollution control, community 

involvement, and ongoing research to address the complex challenges posed by urban and 

industrial development. 
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1. Introduction 

1.1 Background 

Sylhet City, situated in northeastern Bangladesh, is known for its natural beauty and economic 

significance. The Surma River, a vital water resource for the city, has been the lifeblood for 

agricultural, industrial, and domestic uses. However, the city’s recent rapid industrialization and 

urban expansion have introduced significant stressors to this water body, raising concerns about 

its environmental health and quality. 

1.2 Urban Development and Industrial Growth 

In recent decades, Sylhet City has transformed from a predominantly rural area into a bustling 

urban center. This transition includes: 

 Industrial Growth: Establishment of textile mills, oil refineries, and other 

manufacturing units. 



 Urban Expansion: Increased residential and commercial development, leading to more 

impervious surfaces and altered land use patterns. 

These changes have introduced new pollutants into the Surma River and altered natural flow 

patterns, significantly impacting water quality. 

1.3 Importance of Water Quality 

Maintaining high water quality is crucial for: 

 Human Health: Contaminated water can lead to diseases and health issues. 

 Ecosystem Health: Water quality affects aquatic life and biodiversity. 

 Economic Activities: Clean water is essential for agriculture, industry, and recreation. 

2. Objectives of the Study 

2.1 Primary Objectives 

This study aims to: 

 Analyze the impact of urban development on the Surma River's water quality. 

 Assess the effects of industrial growth on water quality parameters. 

2.2 Secondary Objectives 

Secondary goals include: 

 Identifying specific pollutants from industrial and urban sources. 

 Evaluating temporal and spatial variations in water quality. 

3. Methodology 

3.1 Study Area Description 

Surma River: A major river flowing through Sylhet City, crucial for various uses but 

increasingly threatened by local development activities. 

Industrial and Urban Zones: 

 Industrial Zones: Areas with textile mills, refineries, and other manufacturing units. 

 Urban Areas: Newly developed residential and commercial zones with increased runoff 

and waste discharge. 

3.2 Data Collection 

3.2.1 Water Quality Sampling 



Sampling was conducted at multiple sites along the Surma River: 

 Upstream Sites: Less impacted by industrial and urban activities. 

 Downstream Sites: Areas closer to industrial zones and urban centers. 

Parameters measured included: 

 pH: Indicates water acidity or alkalinity. 

 Turbidity: Measures suspended particles. 

 Heavy Metals: Includes lead, cadmium, mercury, and arsenic. 

 Biological Contaminants: Includes coliform bacteria and E. coli. 

3.2.2 Industrial and Urban Data 

Data were collected from: 

 Industrial Reports: Information on waste management practices and discharges. 

 Municipal Records: Data on urban expansion, runoff patterns, and wastewater treatment 

facilities. 

3.3 Data Analysis 

Analytical Methods: 

 Statistical Analysis: To determine changes in water quality parameters over time and 

space. 

 Correlation Analysis: To link water quality changes with industrial and urban activities. 

 Comparative Analysis: Comparing data with national and international water quality 

standards. 

4. Results 

4.1 Water Quality Analysis 

4.1.1 Temporal Changes 

 pH Levels: Generally neutral with occasional deviations due to industrial discharges. 

Downstream areas showed more variability. 

 Turbidity: Increased significantly in areas downstream of industrial zones, reflecting 

higher levels of suspended sediments. 

 Heavy Metals: Elevated concentrations of lead, cadmium, and mercury, particularly near 

industrial areas. 

 Biological Contaminants: Higher levels of coliforms and E. coli, indicating 

contamination from wastewater. 

4.1.2 Spatial Variation 



 Upstream Areas: Better water quality with fewer contaminants. 

 Industrial Zones: Higher turbidity and heavy metal concentrations. 

 Urban Areas: Increased turbidity and biological contamination due to runoff and 

wastewater. 

4.2 Impact of Industrial Growth 

Pollutants and Sources: 

 Heavy Metals: Major sources include industrial effluents from textile and oil industries. 

 Organic Pollutants: Discharge of chemicals and dyes from industrial processes. 

Correlation with Water Quality: 

 Strong Correlations: Between industrial activities and elevated levels of heavy metals. 

Areas with higher industrial activity exhibited worse water quality. 

4.3 Impact of Urban Expansion 

Runoff and Waste Discharge: 

 Increased Runoff: From impervious surfaces leading to higher turbidity and pollutant 

levels. 

 Wastewater: Direct discharge from urban areas contributing to higher biological 

contamination. 

Land Use Changes: 

 Impervious Surfaces: Development of roads and buildings increased runoff, reducing 

natural filtration and increasing pollution. 

5. Discussion 

5.1 Interpretation of Results 

Impact of Industrialization: 

 Significant Degradation: The study confirms that industrial activities have substantially 

degraded water quality. Heavy metal contamination and organic pollutants are prominent 

issues. 

Impact of Urbanization: 

 Compounded Problems: Urban expansion has exacerbated water quality issues through 

increased runoff and wastewater discharge. The combined effects of industrial and urban 

pollutants have led to a marked decline in water quality. 



Comparison with Standards: 

 Exceedance of Standards: Many water quality parameters exceeded acceptable limits, 

indicating severe pollution. 

5.2 Environmental and Health Implications 

Aquatic Life: 

 Habitat Disruption: Increased pollutants have led to habitat degradation and reduced 

biodiversity in the river. 

Human Health: 

 Health Risks: Contaminated water poses risks such as gastrointestinal diseases and long-

term health issues related to heavy metal exposure. 

Economic Costs: 

 Healthcare and Ecosystem Services: Pollution-related health costs and loss of 

ecosystem services have economic implications for local communities. 

5.3 Comparative Analysis 

Regional Comparisons: 

 Similar Patterns: Studies from other regions with rapid industrial and urban growth 

show similar water quality issues. Lessons learned emphasize the need for integrated 

pollution management. 

Lessons Learned: 

 Effective Strategies: Successful case studies highlight the importance of regulatory 

enforcement, advanced treatment technologies, and community engagement. 

6. Recommendations 

6.1 Policy and Management 

Waste Management: 

 Stricter Regulations: Enforce more stringent waste management and pollution control 

measures for industries. 

 Infrastructure Investment: Develop and upgrade wastewater treatment facilities to 

handle industrial and urban waste. 



Urban Planning: 

 Sustainable Development: Incorporate sustainable practices in urban planning to 

minimize runoff and pollution. Promote green infrastructure and low-impact 

development. 

6.2 Community Involvement 

Public Awareness: 

 Educational Campaigns: Increase public awareness about the impacts of pollution and 

the importance of water conservation. 

 Community Engagement: Involve local communities in monitoring water quality and 

managing pollution. 

6.3 Future Research 

Long-term Monitoring: 

 Ongoing Assessment: Implement long-term monitoring programs to track water quality 

changes and evaluate the effectiveness of pollution control measures. 

Broader Studies: 

 Expansion of Research: Conduct additional studies in other industrialized and urbanized 

regions to develop comprehensive water quality management strategies. 

7. Conclusion 

7.1 Summary of Findings 

The study highlights the significant impact of urban development and industrial growth on the 

water quality of the Surma River. Elevated levels of heavy metals, increased turbidity, and 

higher biological contamination levels indicate severe degradation, particularly in areas affected 

by industrial and urban activities. 

7.2 Final Thoughts 

Addressing the environmental challenges posed by industrialization and urban expansion 

requires a multifaceted approach involving regulatory measures, improved infrastructure, and 

community participation. Protecting the Surma River's water quality is crucial for public health, 

ecological balance, and sustainable development in Sylhet City. 
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