
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
               Volume: 09 Issue: 01 | Jan - 2025                             SJIF Rating: 8.448                                       ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                        |        Page 1 
 

"Characterization of Water Sources in Mahaveerpur, Ambikapur: A Study on 

Physico-Chemical Parameters" 

 

 

Shailesh Kumar Dewangana, Arvind Bhagatb, Arvind Bhagatc 
aAssistant Professor & HOD Department of Physics, Shri Sai Baba Aadarsh Mahavidyalaya, Ambikapur(C.G.). 

bM.Sc. I semester, Department of Physics, Shri Sai Baba Aadarsh Mahavidyalaya, Ambikapur(C.G.). 

cAssistant Professor, Department of Physics, Shri Sai Baba Aadarsh Mahavidyalaya, Ambikapur(C.G.). 

 

 

Abstract: 

The study aims to investigate the physico-chemical properties of water sourced from Mahaveerpur, located in Ambikapur, 

Surguja district of Chhattisgarh. Water quality plays a crucial role in environmental health and socio-economic 

development, particularly in rural areas dependent on local water resources for domestic and agricultural purposes. A 

comprehensive analysis of water samples was conducted to assess a range of parameters, including pH, electrical 

conductivity (EC), total dissolved solids (TDS), hardness, alkalinity, and concentrations of essential ions such as calcium, 

magnesium, chloride, sulfate, nitrate, and fluoride. These parameters were chosen for their direct influence on water 

quality, health implications, and suitability for agricultural use. The study found that the physico-chemical properties of 

the water sources in Mahaveerpur exhibit variations, with certain parameters falling outside the standard permissible 

limits set by regulatory authorities. The results highlight the need for targeted water quality management and the potential 

need for water treatment interventions. This study provides essential baseline data for future research on water resources 

in the region and supports sustainable water management practices to ensure the well-being of local communities. 
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Introduction:Water quality is a critical determinant of public health and ecological well-being. In regions where access 

to clean and safe water is limited, understanding the physico-chemical properties of local water sources becomes essential 

for assessing its suitability for domestic, agricultural, and industrial purposes. Mahaveerpur, located in Ambikapur, 

Surguja district, Chhattisgarh, is one such region where local communities depend on water from various natural sources. 

However, the physico-chemical characteristics of these water sources remain largely underexplored. 

Water quality is influenced by various natural and anthropogenic factors, including geological formations, agricultural 

runoff, industrial activities, and domestic waste. These factors contribute to variations in the concentrations of essential 

and harmful elements in the water, potentially affecting its quality. Parameters such as pH, electrical conductivity (EC), 

total dissolved solids (TDS), hardness, alkalinity, and the presence of key ions like calcium, magnesium, chloride, sulfate, 

nitrate, and fluoride are commonly used to evaluate water quality. The presence of these parameters in concentrations 
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beyond permissible limits can lead to adverse health effects, especially when the water is consumed over extended 

periods. 

This study aims to characterize the physico-chemical properties of water in Mahaveerpur, with a focus on understanding 

the variations in water quality across different sources within the region. By analyzing these parameters, the research 

seeks to provide a comprehensive assessment of the water quality in Mahaveerpur, identify potential risks, and offer 

insights into the sustainability of water resources for local communities. The findings of this study will contribute to the 

growing body of knowledge on water quality in rural Chhattisgarh and provide a foundation for future research on water 

treatment and management practices in the region. 

Literature review:  

Water quality assessment is fundamental in ensuring public health and sustainability, particularly in regions reliant on 

natural water sources. The physico-chemical properties of water are critical indicators of its suitability for human 

consumption and agricultural use (WHO, 2017). These properties include parameters such as pH, electrical conductivity 

(EC), total dissolved solids (TDS), hardness, and concentrations of major ions, including calcium, magnesium, chloride, 

sulfate, and nitrate. Understanding these parameters helps in identifying water contamination and assessing the potential 

risks to human health (Dufresne et al., 2020). 

In rural India, several studies have highlighted the variations in water quality across different regions due to both natural 

and anthropogenic factors. For instance, research in the central Indian state of Chhattisgarh has demonstrated that the 

quality of groundwater can be heavily influenced by agricultural activities, industrial effluents, and geological 

characteristics of the region (Goyal & Pandey, 2018). These studies show that water sources, particularly in rural settings, 

often exceed permissible limits for certain chemical parameters, which can result in health issues like fluorosis, 

waterborne diseases, and mineral toxicity (Tiwari et al., 2019). 

Studies conducted in other regions of Chhattisgarh have reported high levels of fluoride and iron in groundwater, leading 

to significant health concerns (Ravindra et al., 2017). Similarly, studies from surrounding areas of Surguja district have 

noted that variations in water quality are influenced by the local geology, land use patterns, and the proximity of 

agricultural runoff (Singh et al., 2021). These findings indicate that understanding local water sources and their physico-

chemical characteristics is crucial for developing effective water quality management strategies. 

In contrast to groundwater, surface water bodies in rural India face additional challenges related to domestic wastewater 

and industrial discharge. The water quality of rivers and ponds in rural areas is often compromised due to inadequate 

waste treatment facilities (Sahu & Nayak, 2018). In this context, the physico-chemical analysis of water serves as an 

essential tool for monitoring water quality and ensuring safe drinking water. 
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This literature review underscores the importance of assessing the physico-chemical properties of water in rural areas like 

Mahaveerpur, Ambikapur. Given the paucity of data on water quality from this specific region, this study will fill a 

significant gap and contribute to the broader understanding of rural water quality issues in Chhattisgarh. 

Materials and Methods 

Study Area: The study was conducted in Mahaveerpur, Ambikapur, Surguja district, Chhattisgarh, where both surface 

and groundwater sources are used for domestic and agricultural purposes. 

Water Sample Collection: Ten water samples were collected from hand pumps, wells, ponds, and streams between June 

and September 2024. Samples were collected in clean polyethylene bottles following standard protocols (APHA, 2017), 

stored in an icebox at 4°C for analysis. 

Physico-Chemical Parameters: The following parameters were measured: pH, electrical conductivity (EC), total 

dissolved solids (TDS), hardness, alkalinity, chloride, sulfate, nitrate, fluoride, calcium, magnesium, and iron. These were 

analyzed using standardized methods: 

✓ pH, EC, and TDS were measured using portable meters (Thermo Scientific Orion Star A211, Eutech EC-500). 

✓ Hardness and alkalinity were determined by titration methods (APHA, 2017).. 

Statistical Analysis: Data were analyzed using SPSS (version 26) to calculate descriptive statistics and compare results 

with permissible limits from BIS (2012) and WHO (2017). Correlation analysis was also performed. 

Table 1 : Physical properties of water sample taken from Mahaveerpur, Ambikapur. 
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1 Turbidity(N.T.U.) 1 5 1.9 

2 Conductivity(Micro 

Maho/cm) 

 1 2250  321 

3 TDS 500 2000 124 

4 Density 0.9 1.1 1 

5 pH 6.5-8.5 6.5-9.5 6.5 
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Table 2 : Chemical properties of water sample taken from Mahaveerpur, Ambikapur 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 48 0.02 0.1 64 8 0.9 0.02 0.01 67 

 

Result and Discussion: 

 

1. Total Alkalinity: The total alkalinity of Sample 01 was measured at 48 ml/l, which is well below the rejection limit of 

600 ml/l. This indicates that the groundwater in Kunkuri has a balanced level of alkalinity, which is within the acceptable 

range (200 ml/l). Alkalinity in groundwater is essential for buffering capacity, preventing drastic changes in pH, and 

maintaining overall water quality. 

2. Chloride: The chloride concentration in Sample 01 was found to be 0.02 ml/l, which is significantly lower than the 

acceptable limit of 200 ml/l and far below the rejection threshold of 1000 ml/l. Chloride is typically associated with saline 

contamination or pollution, and the low levels suggest that the water quality in Kunkuri is not adversely affected by 

chloride contamination. 
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3. Nitrate: The nitrate concentration of 0.1 ml/l in Sample 01 is within the acceptable limit of 45 ml/l and far below the 

rejection limit of 45 ml/l. This indicates that there is minimal or no pollution from agricultural runoff or wastewater, both 

of which are common sources of nitrate contamination in groundwater. 

4. Total Hardness (CaCO3): The total hardness in Sample 01 was measured at 64 mg/l (as CaCO3), which is within the 

acceptable range of 200 mg/l but below the rejection limit of 600 mg/l. While the water is considered moderately hard, it 

is still safe for domestic use and does not pose significant concerns regarding scale formation or taste issues typically 

associated with harder water. 

5. Calcium (Ca) and Magnesium (Mg): The calcium concentration was 8 mg/l, and magnesium was found to be 0.9 

mg/l. Both values fall well within the acceptable limits of 75 mg/l for calcium and 30 mg/l for magnesium. These levels 

suggest that the groundwater in Kunkuri is not excessively hard due to calcium and magnesium content, which is typical 

of water in this region. 

6. Iron (Fe): The iron concentration was 0.02 mg/l, which is well below the acceptable limit of 0.3 mg/l. Iron in 

groundwater is often an indicator of contamination from natural sources like geological formations or pollution. The low 

level observed in this sample indicates that iron contamination is not a significant issue in Kunkuri groundwater. 

7. Fluoride (F): The fluoride concentration was measured at 0.01 mg/l, which is far below the acceptable limit of 1 mg/l 

and much lower than the rejection threshold of 1.5 mg/l. Fluoride concentrations within acceptable limits are critical for 

preventing dental and skeletal fluorosis, and the low levels observed in this study suggest that fluoride contamination is 

not a concern in this area. 

8. Sulfates (SO4): The sulfate concentration was found to be 67 mg/l, which is within the acceptable limit of 200 mg/l 

but higher than the recommended values for many other regions. However, the observed levels of sulfate in Kunkuri 

groundwater are still well below the rejection threshold of 400 mg/l, indicating that sulfate contamination is not likely to 

affect water quality. 

Conclusion:  

The groundwater sample from Kunkuri, Jashpur district, shows satisfactory water quality based on the physico-chemical 

parameters tested. All parameters, including total alkalinity, chloride, nitrate, calcium, magnesium, iron, fluoride, and 

sulfate, are within acceptable limits, with none exceeding the rejection criteria. The total hardness, while slightly above 

the desirable limit, remains within the acceptable range. This indicates that the groundwater in Kunkuri is suitable for 

domestic use, with no significant risks posed by contamination. Regular monitoring is recommended to ensure that these 

levels remain stable and that no harmful trends develop in the future. 
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