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Abstract 

Water quality is fundamental for sustaining life, promoting public health, and ensuring the 

continued success of agricultural, industrial, and recreational activities. The study of water quality 

from different sources, such as rivers, lakes, and groundwater, is crucial for identifying the risks 

posed by contaminants and ensuring that water is safe for consumption. This study assesses the 

physical and chemical properties of water samples collected from different sources in Bhiwapur, 

Nagpur. The samples were analyzed for turbidity, pH, total hardness, and chloride content. The 

results indicated that, while most parameters were within the acceptable limits, the hardness level 

was high, and chloride content was well within safe limits. The study suggests that while the 

water is suitable for many uses, further treatment might be needed to improve specific parameters, 

particularly hardness. 

Keywords Water, Physical properties, Chemical properties,Bhiwapur, Nagpur,  

1. Introduction 

1.1 Significance of Water Quality 

Water is essential for all life forms, playing an irreplaceable role in human health, agricultural 

productivity, and industrial activities. However, not all water is of suitable quality for all uses. 
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Various water sources like rivers, lakes, and groundwater may contain different levels of 

impurities such as suspended particles, dissolved minerals, microorganisms, and chemical 

contaminants. Water quality must therefore be assessed regularly to ensure it meets the required 

standards for drinking, irrigation, and industrial use. 

Water quality testing involves the measurement of various physical, chemical, and biological 

parameters, including turbidity, pH, hardness, and chloride content. These parameters are 

indicative of water safety and suitability for specific applications. For instance, high turbidity 

levels can indicate the presence of microorganisms, while an imbalanced pH can affect the 

effectiveness of water treatment processes. 

In rural and urban areas like Bhiwapur, water quality monitoring is essential, especially when 

relying on sources like rivers, lakes, and tube wells. These sources may be vulnerable to 

contamination from agricultural runoff, industrial discharge, and domestic waste, making it 

crucial to analyze water quality regularly. This study aims to assess the water quality of different 

sources near Bhiwapur, Nagpur, and analyze their suitability for various uses. 

1.2 Objectives of the Study 

The primary objective of this study is to evaluate the physical and chemical characteristics of 

water from different sources—river, lake, and tube well—near Bhiwapur, Nagpur. This includes 

assessing key parameters such as turbidity, pH, hardness, and chloride content. Each parameter is 

essential for determining the water's safety and suitability for drinking, agricultural, and industrial 

applications. The specific objectives are as follows: 

● To measure the turbidity, pH, hardness, and chloride content of water samples. 

● To compare the observed values with desirable and permissible limits. 

● To discuss the implications of these findings for water use and potential treatment 

requirements. 

● To evaluate the need for further testing of additional parameters, such as heavy metals or 

biological contaminants. 
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2. Methodology 

2.1 Sampling 

Water samples were collected from three distinct sources: river water, lake water, and tube well 

water. The samples were collected on April 13, 2023, from local sites near Bhiwapur, Nagpur. 

The sampling process followed standard procedures for water quality analysis, ensuring that the 

samples were representative of each water source's conditions at the time of collection. 

● River Water: Samples were taken from the surface of a local river, which is used for both 

agricultural and recreational purposes. 

● Lake Water: A sample was collected from a nearby lake that serves as a source of water 

for local irrigation and recreational activities. 

● Tube Well Water: Groundwater was collected from a tube well that provides drinking 

water to a local community. 

2.2 Sample Collection and Preservation 

To ensure that the water samples maintained their integrity and accurately represented the water 

quality at the time of collection, strict protocols were followed: 

● Sample Containers: Glass containers were used for collecting the water samples, as 

plastic containers can leach chemicals or adsorb trace metals, potentially altering the 

results. Fluorinated polymers like PTFE were used for organic compound samples to 

avoid contamination. 

● Volume of Samples: A minimum of 1 liter was collected from each sample to ensure 

there was sufficient volume for various tests, including turbidity, pH, hardness, and 

chloride tests. 

● Preservation: Samples were kept cool during transportation to the laboratory. Ice was 

used to prevent any changes in the water’s composition due to microbial growth or 

volatilization. Samples were analyzed as quickly as possible after arrival at the laboratory 

to minimize potential degradation. 
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2.3 Analytical Techniques 

The following tests were carried out to assess the physical and chemical properties of the water 

samples: 

● Turbidity: Measured using a turbidity meter, turbidity is a key parameter indicating the 

presence of suspended solids in water, which can harbor harmful microorganisms. The 

turbidity was expressed in NTU (Nephelometric Turbidity Units). 

● pH: The pH of the water was measured using a calibrated pH meter. pH indicates the 

acidity or alkalinity of water and affects water treatment processes and solubility of 

various chemicals. 

● Hardness: Hardness was determined using an EDTA titration method, which measures 

the concentration of calcium and magnesium ions in water. High hardness can lead to 

scaling in pipes and appliances, which is a concern for domestic use. 

● Chlorides: Chloride content was measured by titrating the sample with silver nitrate. High 

chloride levels can indicate contamination from industrial or domestic waste and can 

affect the taste and quality of water. 

3. Results 

The water samples collected were analyzed for turbidity, pH, hardness, and chloride content. The 

results for each parameter are summarized below: 

Parameter Desirable Limit Maximum 

Permissible Limit 

Observed Value 

Color 5 25 - 

Odor Unobjectionable Unobjectionable - 

Taste Agreeable Agreeable Agreeable 

Turbidity (NTU) 5 10 5.3 
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pH 6.5 – 8.5 No relaxation 6.77 

Total Hardness 300 600 577.5 

Chlorides 250 1000 212.43 

3.1 Turbidity 

Turbidity is an essential indicator of water quality, as it affects the clarity of the water and may 

indicate the presence of harmful microorganisms or suspended particles. The observed turbidity in 

the sample was 5.3 NTU, which is slightly above the desirable limit of 5 NTU but still below the 

permissible limit of 10 NTU. This indicates that the water is relatively clear, although some 

degree of contamination may be present. Turbidity values higher than 5 NTU may require 

filtration or treatment to ensure the water is safe for drinking. 

3.2 pH 

The pH of the sample water was measured at 6.77, which is slightly acidic but still falls within the 

permissible range of 6.5 to 8.5. pH levels outside this range can affect the water’s taste and may 

interfere with water treatment processes, particularly in industrial applications where specific pH 

values are required. 

3.3 Hardness 

The total hardness of the water sample was found to be 577.5 mg/l, which is within the acceptable 

range of 300 mg/l to 600 mg/l. Hardness is caused by calcium and magnesium ions, and while not 

harmful to health, it can lead to scale buildup in pipes and household appliances. Water softening 

methods may be required to mitigate the impact of hardness on plumbing systems. 

3.4 Chlorides 

The chloride content in the sample was measured at 212.43 mg/l, well below the maximum 

permissible limit of 1000 mg/l. Chlorides are typically used as an indicator of pollution, 

particularly from sewage or industrial discharge. The observed chloride levels indicate that the 

water is safe for consumption without significant contamination from external sources. 
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4. Discussion 

4.1 Analysis of Turbidity 

Turbidity serves as an essential water quality indicator. High turbidity levels can impede water 

treatment processes, reduce aesthetic value, and increase the risk of waterborne diseases. The 

observed turbidity of 5.3 NTU is marginally above the desirable limit but within the permissible 

range, suggesting that the water may be safe for consumption. However, it is advisable to treat the 

water to lower turbidity levels, especially if it is to be used for drinking or sensitive industrial 

processes. 

4.2 pH Variations and Water Treatment 

The pH value of 6.77, while acceptable, reflects slightly acidic water. pH levels outside the 

neutral range (7) can cause problems such as the corrosion of pipes and equipment or alter the 

solubility of minerals and chemicals in the water. It is recommended to monitor pH levels 

regularly, especially during periods of fluctuating environmental conditions such as rainfall or 

industrial activity. 

4.3 Hardness and its Impact on Water Use 

The moderate hardness of the water (577.5 mg/l) falls within the permissible range for drinking 

water. However, it can have implications for domestic uses, particularly in households with 

sensitive appliances or where large volumes of water are required for industrial processes. 

Softening methods, such as ion exchange or reverse osmosis, can be employed if water hardness 

becomes a concern. 

4.4 Chloride Concentrations and Water Safety 

Chlorides in the sample water were found to be at a safe level of 212.43 mg/l. While chloride 

contamination is often linked to sewage or industrial effluents, this level is well within safe 

drinking water limits. The observed value suggests no immediate risks related to chloride 

contamination, making the water safe for most purposes. 
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5. Conclusion 

This study has evaluated the water quality of different sources in Bhiwapur, Nagpur, with a focus 

on turbidity, pH, hardness, and chloride content. The results show that the water is generally safe 

for consumption and other domestic uses. The turbidity, pH, hardness, and chloride levels all fall 

within acceptable or permissible limits. However, continuous monitoring and periodic testing are 

necessary to ensure that water quality remains within safe limits. 

Further research should focus on testing additional parameters such as microbial contamination 

and heavy metal presence, which were not included in this study. In addition, the impact of 

seasonal variations on water quality should be considered, as changes in weather and water flow 

can affect key parameters. Water treatment methods may be necessary in areas with hard water to 

prevent damage to appliances and plumbing systems. 
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