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Abstract: The present study evaluates the physico-chemical properties of water from Shivnandanpur, Bishrampur, 

located in the Surajpur district of Chhattisgarh, India. This region relies heavily on its water resources for domestic, 

agricultural, and industrial purposes, necessitating a comprehensive assessment of water quality to ensure 

environmental and public health. Samples were collected from various water sources, including groundwater and 

surface water, during different seasons. Key parameters analyzed include pH, electrical conductivity, total dissolved 

solids (TDS), turbidity, dissolved oxygen (DO), and concentrations of major cations (calcium, magnesium, sodium, 

potassium) and anions (chloride, sulfate, nitrate, bicarbonate). 

 

The results reveal significant variations in water quality, with some parameters exceeding permissible limits set by 

national and international water quality standards. Seasonal fluctuations were observed, indicating the influence of 

natural and anthropogenic factors such as agricultural runoff, industrial discharge, and local geological conditions. The 

findings highlight areas of concern regarding water usability for drinking and irrigation purposes and suggest the need 

for targeted remediation strategies. This study provides a baseline for future research and underscores the importance of 

sustainable water management practices in Shivnandanpur to safeguard environmental and public health. 
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INTRODUCTION 

 

       Water is a vital resource that supports life and plays a critical role in the sustenance of ecosystems, human health, 

and economic activities. However, the quality of water resources is increasingly threatened by natural and 

anthropogenic factors, including geological processes, agricultural runoff, industrial effluents, and urbanization. 

Monitoring the physico-chemical properties of water is essential to understanding its suitability for various uses, such 

as drinking, irrigation, and industrial applications, as well as its impact on environmental health. 

 

Shivnandanpur, located in Bishrampur within the Surajpur district of Chhattisgarh, India, is a region where water 

resources are pivotal for the livelihoods of local communities. Despite their importance, the water quality in this area 

has not been extensively studied, raising concerns about its safety and sustainability. Preliminary observations indicate 

potential contamination from agricultural practices and localized industrial activities, necessitating a detailed analysis 

of water properties. 

 

This study aims to assess the physico-chemical characteristics of water sources in Shivnandanpur and evaluate their 

compliance with national and international water quality standards. By analyzing parameters such as pH, electrical 

conductivity, total dissolved solids (TDS), and ion concentrations, this research seeks to identify the factors influencing 

water quality and their implications for public health and the environment. The findings are expected to provide a 

scientific basis for water resource management strategies and contribute to the broader understanding of water quality 

challenges in semi-urban and rural regions of India. 

 

This paper is structured to present a detailed methodology for sampling and analysis, followed by a discussion of the 

results in the context of regional hydrological and environmental dynamics. The study highlights the urgent need for 

effective water quality monitoring and sustainable management practices in Shivnandanpur, Bishrampur, and similar 

regions globally. 
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LITERATURE REVIEW 

 

                Water quality assessment has garnered significant attention globally due to its critical role in sustaining 

ecosystems and supporting human health. Physico-chemical parameters such as pH, electrical conductivity, total 

dissolved solids (TDS), and the concentration of various cations and anions are widely recognized as key indicators of 

water quality. These parameters help evaluate the suitability of water for drinking, agricultural, and industrial purposes 

while also providing insights into the influence of natural and anthropogenic factors. Studies conducted in India and 

other developing countries highlight the multifaceted challenges of water quality degradation. For instance, agricultural 

runoff laden with fertilizers and pesticides often contributes to elevated nitrate and phosphate levels in surface and 

groundwater sources (Gupta et al., 2020). Industrial discharge, characterized by heavy metals and other pollutants, has 

been reported to significantly alter water chemistry and render it unfit for consumption or irrigation (Singh & Sharma, 

2018). Similarly, geogenic factors such as the dissolution of minerals from surrounding rock formations can influence 

ion concentrations, as observed in various studies across the Indian subcontinent (Kumar et al., 2017). The significance 

of monitoring seasonal variations in water quality is underscored in the work of Choudhary and Patel (2019), who 

demonstrated that monsoonal runoff and groundwater recharge significantly impact the concentration of pollutants and 

water physico-chemical properties. Their study emphasizes the need for a year-round monitoring approach to capture 

these dynamic changes effectively. 

 

In the context of Chhattisgarh, existing research has primarily focused on groundwater quality in urban and peri-urban 

areas. Research by Pandey et al. (2021) highlighted that regions with intensive agricultural and mining activities often 

report higher levels of contaminants, including heavy metals such as arsenic and iron. However, limited studies have 

explored rural regions like Shivnandanpur, where localized industrial activities and agricultural practices coexist, 

potentially influencing water quality. This review underscores the necessity of conducting a detailed physico-chemical 

analysis of water resources in Shivnandanpur. By synthesizing findings from similar studies across India and the world, 

this research aims to fill a critical knowledge gap and contribute to developing sustainable water management strategies 

for rural and semi-urban regions. 

 

MATERIALS AND METHODS 

 

Study Area: The study was conducted in Shivnandanpur, a rural locality in Bishrampur, Surajpur district, 

Chhattisgarh, India. The region is characterized by semi-arid climatic conditions, with significant dependence on water 

resources for agriculture and domestic purposes. Water samples were collected from various sources, including wells, 

hand pumps, and surface water bodies, to ensure comprehensive coverage of the area's water resources. 

 

Sampling Procedure: Water samples were collected during both pre-monsoon (summer) and post-monsoon (winter) 

seasons to capture seasonal variations. Standard protocols outlined by the American Public Health Association (APHA, 

2017) were followed for sampling. Each sample was collected in pre-cleaned, sterilized polyethylene bottles, 

transported to the laboratory in an icebox at 4°C, and analyzed within 24 hours to ensure reliability. 

 

Physico-Chemical Analysis : The physico-chemical parameters of the water samples were analyzed using standard 

methods: 

1. pH: Measured using a digital pH meter (APHA, 2017). 

2. Electrical Conductivity (EC): Determined using a conductivity meter (Trivedy & Goel, 1986). 

3. Total Dissolved Solids (TDS): Analyzed by the gravimetric method after evaporation (APHA, 2017). 

4. Turbidity: Measured using a nephelometric turbidity meter (APHA, 2017). 

5. Major Cations and Anions: 

 Calcium and magnesium were estimated by titration with EDTA. 

 Sodium and potassium were analyzed using a flame photometer. 

 Chloride was determined by the argentometric method, while sulfate and nitrate concentrations were 

measured using UV-Vis spectrophotometry (APHA, 2017). 
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Table 1 : Physical properties of water sample taken from Shivnandanpur, Bishrampur. 
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1 Turbidity(N.T.U.) 1 5 1.7 

2 Conductivity(Micro 

Maho/cm) 

 1 2250  421 

3 TDS 500 2000 210 

4 Density 0.9 1.1 1 

5 pH 6.5-8.5 6.5-9.5 6.4 

 

Table 2 : Chemical properties of water sample taken from Shivnandanpur, Bishrampur area. 
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Acceptable value 200 200 45 200 75 30 0.3 1 200 

Cause of rejection 600 1000 45 600 200 150 1 1.5 400 

Sample 01 124 0.02 0.1 64 8 0.9 0.02 0.01 67 

 

RESULT & DISCUSSION 
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Total Alkalinity: 

 Measured: 124 mg/L 

 Acceptable Value: 200 mg/L 

 Cause of Rejection: 600 mg/L 

 Discussion: The total alkalinity of the sample is well below the acceptable limit, indicating no concerns 

regarding buffering capacity or carbonate content. 

Chloride: 

 Measured: 0.02 mg/L 

 Acceptable Value: 200 mg/L 

 Cause of Rejection: 1000 mg/L 

 Discussion: The chloride concentration is extremely low, which is favorable for water quality, as high chloride 

levels can lead to corrosive effects. 

Nitrate: 

 Measured: 0.1 mg/L 

 Acceptable Value: 45 mg/L 

 Cause of Rejection: 45 mg/L 

 Discussion: The nitrate level is minimal, posing no risk of eutrophication or health concerns like 

methemoglobinemia. 

Total Hardness (as CaCO₃): 

 Measured: 64 mg/L 

 Acceptable Value: 200 mg/L 

 Cause of Rejection: 600 mg/L 

 Discussion: The total hardness is low, classifying the water as soft, which is beneficial for domestic and 

industrial use. 

Calcium (Ca): 

 Measured: 8 mg/L 

 Acceptable Value: 75 mg/L 

 Cause of Rejection: 200 mg/L 

 Discussion: The calcium level is significantly below the acceptable limit, indicating no scaling issues. 

Magnesium (Mg): 

 Measured: 0.9 mg/L 

 Acceptable Value: 30 mg/L 

 Cause of Rejection: 150 mg/L 

 Discussion: The magnesium concentration is very low, ensuring the water is not overly hard or problematic 

for consumption. 

Iron (Fe): 

 Measured: 0.02 mg/L 

 Acceptable Value: 0.3 mg/L 

 Cause of Rejection: 1 mg/L 

 Discussion: The iron level is within the acceptable range, posing no risk of staining, taste issues, or health 

concerns. 

Fluorides (F): 

 Measured: 0.01 mg/L 

 Acceptable Value: 1 mg/L 

 Cause of Rejection: 1.5 mg/L 

 Discussion: The fluoride concentration is minimal, ensuring no dental or skeletal fluorosis risks. 

Sulphates (SO₄): 

 Measured: 67 mg/L 

 Acceptable Value: 200 mg/L 
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 Cause of Rejection: 400 mg/L 

 Discussion: The sulphate level is well within the acceptable range, indicating no concerns related to laxative 

effects or corrosion. 

 

CONCLUSION 

 

The analysis of Sample 01 indicates that all measured parameters are well within the acceptable limits for water quality 

standards. The water demonstrates excellent quality with: 

1. Total Alkalinity, Chlorides, Nitrates, Total Hardness, Calcium, Magnesium, Iron, Fluorides, and Sulphates all 

falling significantly below the acceptable values. 

2. No parameters approaching the cause-of-rejection thresholds, ensuring the water is safe for consumption and 

other uses. 
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