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Abstract:- 

This study focuses on the analysis and evaluation of heavy metal contamination in the water 

and sediment of the Banganga River, a significant yet environmentally vulnerable water body. The primary 

objective is to assess the concentrations of heavy metals such as lead (Pb), cadmium (Cd), mercury (Hg), 

arsenic (As), chromium (Cr), and zinc (Zn) and compare them with established safety limits by 

organizations like WHO and EPA. Water and sediment samples were collected from multiple locations 

along the river, prepared, and analyzed using Inductively Coupled Plasma Mass Spectrometry and Atomic 

Absorption Spectroscopy. 

The results indicate elevated concentrations of several heavy metals, exceeding permissible limits in 

specific sections of the river, suggesting contamination from industrial discharges, agricultural runoff, and 

urban waste. A significant correlation was observed between sediment and water metal concentrations, 

highlighting the sediment’s role as a long- term contamination reservoir. The findings underscore potential 

ecological risks and health hazards for local communities relying on the river for various purposes. This 

study emphasizes the need for regular monitoring and strategic pollution control measures to safeguard the 

Banganga River ecosystem. 
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monitoring etc. 

Introduction :- 

Water bodies, such as rivers, are essential natural resources that sustain ecosystems and provide water for 

domestic, agricultural, and industrial purposes. However, the rapid expansion of urbanization, industrial 

activities, and agricultural runoff has led to the increasing contamination of river systems with pollutants, 

particularly heavy metals. Heavy metals, including lead (Pb), cadmium (Cd), arsenic (As), mercury (Hg), 

and chromium (Cr), are known for their toxicity, persistence in the environment, and bio-accumulative 

nature. Once released into aquatic ecosystems, these metals can remain in water and sediment for extended 

periods, posing significant risks to aquatic life, the surrounding environment, and human health. 

The Banganga River, a critical water body in its region, is facing significant environmental challenges due 

to human activities and insufficient waste management systems. Contaminants from industrial effluents, 

agricultural runoff, and urban sewage are believed to be contributing to heavy metal pollution in the river. 

Assessing and monitoring the concentrations of heavy metals in the water and sediment of the Banganga 

River is essential to understanding the extent of contamination and developing effective mitigation 

strategies. 

This study aims to evaluate the levels of heavy metal contamination in the Banganga River’s water and 

sediment. Specifically, it seeks to: (1) determine the concentration of various heavy metals, (2) compare 

these concentrations with international safety limits, and (3) identify potential sources of contamination. The 

findings will help inform local authorities and policymakers about the environmental and health risks 

associated with heavy metal pollution and provide recommendations for improved river management and 

pollution control strategies. 

Materials and Methods  

Study Area Description 

The Banganga River, located in near Jaipur city, is a vital water resource that supports various socio-

economic activities. The river is subject to multiple pollution sources, including industrial efluents, 

agricultural runoff, and urban wastewater. The study focused on sampling at two different locations along 

the river to capture spatial variations in heavy metal contamination. 

Sample Collection 

Samples were collected from both water and sediment at multiple sites along the river during [insert time 

period]. Water samples were collected using clean, acid-washed polyethylene bottles to avoid 

contamination. Sediment samples were obtained using a sediment grab sampler, ensuring representative 
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samples from each location. All samples were stored at 4°C and transported to the laboratory for analysis. 

Sample Preparation 

 Water Samples: Filtered using 0.45 µm membrane filters to remove particulate matter and acidified with 

concentrated nitric acid (HNO3) to preserve the samples. 

 Sediment Samples: Air-dried, ground, and sieved through a 2 mm mesh. A representative portion was 

further ground to a fine powder for analysis. 

Analytical Methods 

 Heavy Metal Analysis: Concentrations of heavy metals, including lead (Pb), cadmium (Cd), mercury 

(Hg), arsenic (As), and chromium (Cr), were measured using Inductively Coupled Plasma Mass 

Spectrometry and Atomic Absorption Spectroscopy. 

 Physicochemical Parameters: Parameters such as pH, electrical conductivity (EC), and total dissolved 

solids (TDS) were measured using a multi-parameter probe to assess water quality. 

Quality Control and Assurance 

Quality control measures included the use of certified reference materials, reagent blanks, and calibration 

standards to ensure the accuracy and precision of the analytical results. All measurements were performed in 

triplicate, and data quality was verified through standard recovery tests. 

Data Analysis 

The heavy metal concentrations were compared to international standards such as those set by the World 

Health Organization (WHO) and the Environmental Protection Agency (EPA). Descriptive statistics, 

correlation analysis, and spatial distribution maps were used to interpret the data and identify potential 

sources of contamination. This comprehensive methodology ensures reliable data collection and analysis, 

providing a robust foundation for assessing the heavy metal contamination in the Banganga River. 

Results and Discussion 

Heavy Metal Concentrations in Water 

The analysis revealed varying concentrations of heavy metals across the sampling locations. Lead (Pb) and 

cadmium (Cd) were detected at levels exceeding the permissible limits set by the World Health 

Organization (WHO) in several locations, indicating potential pollution sources. Mercury (Hg) and arsenic 

(As) were present at moderate levels, with some localized spikes near industrial discharge points. 
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Heavy Metal Concentrations in Sediment 

Sediment analysis indicated significantly higher concentrations of heavy metals compared to water samples, 

highlighting the sediment’s role as a long-term reservoir for heavy metal pollution. Lead (Pb) and chromium 

(Cr) showed the highest accumulation in sediments, particularly in areas near agricultural and urban runoff 

zones. 

 

 

Spatial Distribution of Contaminants 

A spatial analysis revealed that contamination levels were highest near industrial discharge zones and urban 

areas, suggesting direct contributions from these sources. Downstream sites also exhibited elevated levels of 

heavy metals, likely due to the transportation and deposition of pollutants along the river’s course. 

Correlation Analysis 

A strong positive correlation was observed between heavy metal concentrations in water and sediment 

samples, indicating ongoing interactions and potential leaching from sediments into the water column. 

Physicochemical Parameters 

The pH of the water samples ranged from 7 to 9, indicating [acidic/neutral/alkaline] conditions. Electrical 

conductivity (EC) and total dissolved solids (TDS) were elevated in highly contaminated areas, further 

supporting the presence of dissolved pollutants. 

Potential Sources of Contamination 

Based on the spatial distribution and observed metal concentrations, potential sources of heavy metal 

contamination include industrial discharges, agricultural runoff (due to the use of fertilizers and pesticides), 

and urban wastewater. 

Risk Assessment 

The elevated levels of certain heavy metals pose potential risks to aquatic life and human health. Lead (Pb) 

and cadmium (Cd), in particular, are known for their toxicity and potential to bioaccumulate, raising 

concerns for communities relying on the river for water supply and fishing activities. 
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Discussion 

The results highlight the urgent need for effective pollution control measures and regular monitoring of the 

Banganga River. Mitigation strategies such as industrial efluent treatment, stricter regulations on 

agricultural runoff, and community awareness programs could help reduce heavy metal contamination and 

protect the river ecosystem. 

The findings underscore the critical importance of sustainable river management practices to ensure the 

long-term health and usability of the Banganga River. 

Conclusion:- 

The study highlights the need for effective management and regulation of industrial and agricultural 

activities to prevent heavy metal contamination in the Banganga River. Regular monitoring and assessment 

of water and sediment quality are essential to ensure the river's ecological and human health safety. 
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