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ABSTRACT:

The study investigates the physico-chemical properties of water samples collected from Kedarpur, located in Ambikapur, Chhattisgarh, to evaluate its quality and
potential usability. The analysis focused on parameters including pH, electrical conductivity, total dissolved solids (TDS), temperature, and the concentrations of
major cations (calcium, magnesium, sodium, potassium) and anions (chloride, sulfate, nitrate). These properties were assessed using standard methods and
protocols to determine the water's suitability for drinking, agricultural, and industrial applications. The results were compared with guidelines established by the
Bureau of Indian Standards (BIS) and the World Health Organization (WHO).
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Introduction:

Water is a fundamental resource essential for sustaining life, and its quality plays a critical role in maintaining the health of ecosystems and
communities. The physico-chemical properties of water, including parameters such as pH, electrical conductivity, total dissolved solids (TDS), and the
presence of various cations and anions, are crucial indicators of its quality and usability. These properties influence the suitability of water for drinking,
agriculture, industry, and ecological balance. The region of Kedarpur, located in Ambikapur, Chhattisgarh, holds significant socio-economic and
environmental importance. Despite its reliance on local water sources for daily activities, limited studies have been conducted to assess the quality of
these water resources systematically. Given the increasing pressures of urbanization, agriculture, and potential pollution in the region, it is imperative to
monitor and evaluate water quality to safeguard public health and support sustainable resource management. This study aims to comprehensively
analyze the physico-chemical properties of water samples from Kedarpur to determine their conformity with established standards such as those set by
the Bureau of Indian Standards (BIS) and the World Health Organization (WHO). By identifying key parameters and their variations, the research seeks
to provide insights into the hydro chemical characteristics of the region and contribute to informed water management practices.

Literature Review:

The quality of water resources has been a focus of extensive research globally due to its significance in public health, agriculture, and ecosystem
management. Physico-chemical analysis is a widely used approach to evaluate water quality and understand its suitability for various applications.
Several studies have assessed the physico-chemical properties of water in diverse regions, providing baseline data for comparison. For instance, Verma
et al. (2019) conducted a detailed study on the water quality of rural and urban areas in central India, highlighting variations in parameters such as pH,
electrical conductivity, and nitrate concentration due to anthropogenic activities. Similarly, Gupta and Singh (2020) analyzed groundwater resources in
northern India and reported seasonal changes in total dissolved solids (TDS) and hardness, attributing these changes to agricultural runoff and industrial
discharge.

Research specific to Chhattisgarh has emphasized the need to monitor water quality due to increasing urbanization and agricultural practices. Sharma et
al. (2021) investigated the physico-chemical properties of surface water in the Sarguja region and found elevated levels of iron and manganese in some
areas, exceeding permissible limits. Their findings underscored the importance of identifying local sources of contamination and implementing
remediation strategies. Globally, studies like those by WHO (2017) and BIS (2018) have established guidelines for water quality parameters,
emphasizing their impact on human health. For example, the acceptable pH range for drinking water is 6.5-8.5, while TDS levels should ideally remain
below 500 mg/L for potable purposes. These standards serve as benchmarks for evaluating water quality in regional contexts, such as Kedarpur,
Ambikapur. Despite the wealth of research on water quality, limited studies have focused on Kedarpur. This gap highlights the need for localized
investigations to understand the region's unique hydrochemical characteristics and address specific challenges. By leveraging methodologies and
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insights from prior studies, this research aims to contribute to the growing body of knowledge on water quality in Chhattisgarh and inform sustainable
management practices.

Materials and Methods :

Study Area: The study was conducted in Kedarpur, a locality in Ambikapur, Chhattisgarh, India. The region is characterized by a semi-arid climate
and relies heavily on surface and groundwater resources for domestic, agricultural, and industrial uses. Water samples were collected from [number]
locations across Kedarpur, ensuring a representative coverage of the area's water resources.
Sample Collection: Water samples were collected during [specific time period, e.g., the pre-monsoon season] following the standard protocols outlined
by APHA (2017). Clean polyethylene bottles were used for sampling, which were rinsed thoroughly with the respective water source prior to
collection. Samples were labeled, stored at 4°C, and transported to the laboratory for analysis to prevent chemical and biological changes.
Physico-Chemical Analysis :The physico-chemical parameters of the water samples were analyzed using standard methods. The following parameters
were measured:

e pH: Measured using a digital pH meter (model and manufacturer).

e  Electrical Conductivity (EC): Determined using a conductivity meter (APHA, 2017).

e  Total Dissolved Solids (TDS): Analyzed using a TDS meter.

e  Temperature: Recorded in situ using a digital thermometer.

e Major Cations and Anions: Concentrations of calcium (Ca?"), magnesium (Mg?"), sodium (Na*), potassium (K*), chloride (Cl"), sulfate

(SO+*), and nitrate (NOs") were measured using titration, spectrophotometry, and ion chromatography techniques (Trivedy & Goel, 1986).

Table 1 : Physical properties of water sample taken from Kedarpur, Ambikapur.

Physical Properties
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Table 2 : Chemical properties of water sample taken from Kedarpur, Ambikapur area.
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Table 3 : Chemical properties of water sample taken from Kedarpur, Ambikapur area.
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Turbidity (1.7 NTU): The turbidity of the sample is within the acceptable limit of 1 NTU and well below the cause of rejection limit of 5
NTU. Turbidity levels are primarily influenced by suspended particles such as silt, clay, and organic matter (WHO, 2017). Low turbidity
indicates minimal suspended impurities, suggesting good water quality in terms of visibility and aesthetic aspects.

Electrical Conductivity (421 pS/cm): The electrical conductivity of the sample is significantly below the cause of rejection limit of 2250
uS/cm. Conductivity measures the ability of water to conduct electrical current, which is influenced by dissolved ionic substances such as
salts and minerals (APHA, 2017). A low conductivity value reflects lower dissolved ion concentrations, indicating favorable water quality.
Total Dissolved Solids (TDS) (210 mg/L): The TDS value is well within the acceptable limit of 500 mg/L and far below the cause of
rejection limit of 2000 mg/L. TDS is an essential indicator of water salinity and mineral content. According to the Bureau of Indian
Standards (BIS, 2012), water with low TDS is considered suitable for drinking, as excessive TDS can affect taste and potentially lead to
health issues.

Density (1 g/cm?): The density of the water sample aligns with the standard value of 1 g/cm? for pure water at 4°C. This indicates no
significant contamination or alteration in water composition that would impact its density.

pH (6.5): The pH of the sample meets the acceptable limit of 6.5-8.5 and does not exceed the cause of rejection limit of 6.5-9.5. A pH of
6.5 suggests that the water is slightly acidic but still within the permissible range for drinking and other uses. This value reflects the natural
buffering capacity of the water source and its potential interaction with local geology (Hem, 1985).

Total Alkalinity (50 mg/L): The sample's alkalinity is significantly below the acceptable limit of 200 mg/L. Alkalinity reflects the water's
capacity to neutralize acids, primarily determined by bicarbonate, carbonate, and hydroxide ions (Hem, 1985). A low alkalinity value
indicates minimal buffering capacity, which might make the water more susceptible to pH fluctuations. However, it remains suitable for
consumption and domestic use.

Chloride (0.02 mg/L):The chloride concentration in the sample is extremely low, well below the acceptable limit of 200 mg/L. Chloride ions
typically enter water sources through natural processes such as rock weathering or anthropogenic activities like agricultural runoff (WHO,
2017). The minimal chloride levels suggest no significant saline intrusion or pollution from chloride-rich sources.

Nitrate (0.1 mg/L): The nitrate concentration is far below the acceptable limit of 45 mg/L. Nitrates in water generally originate from
agricultural fertilizers, septic systems, and natural nitrogen cycles (APHA, 2017). Excessive nitrate levels can cause health concerns like
methemoglobinemia, particularly in infants. The low concentration in this sample highlights the absence of significant nitrate contamination.
Total Hardness (64 mg/L as CaCOs): The hardness of the water is within the acceptable range and far below the cause of rejection limit.
Total hardness results from dissolved calcium and magnesium salts, which influence water's suitability for domestic use (Sawyer &
McCarty, 1967). The sample's low hardness classifies it as soft water, reducing issues like scaling in pipes and appliances.

Calcium (8 mg/L): The calcium concentration in the sample is well below the acceptable limit of 75 mg/L. Calcium is a critical component
of water hardness and an essential nutrient, often derived from the dissolution of limestone or gypsum (Hem, 1985). The low calcium
content indicates minimal geological contribution to the water's composition.

Magnesium (0.9 mg/L): The magnesium concentration in the sample is well below the acceptable limit of 30 mg/L and far below the cause
of rejection threshold of 150 mg/L. Magnesium is an essential mineral that contributes to water hardness, commonly sourced from the
dissolution of dolomite and magnesite (Hem, 1985). The low magnesium level suggests minimal geological input, making the water soft and
suitable for consumption.

Iron (0.02 mg/L): The iron content in the sample is significantly below the acceptable limit of 0.3 mg/L. Elevated iron levels in water can
cause discoloration, metallic taste, and staining of laundry or plumbing fixtures (WHO, 2017). The low concentration reflects the absence of
significant iron contamination, likely due to minimal exposure to iron-bearing minerals or anthropogenic sources.
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Fluoride (0.01 mg/L): The fluoride concentration is exceptionally low, well below the acceptable limit of 1 mg/L. Fluoride naturally occurs
in water through the dissolution of fluorite and other fluoride-containing minerals (APHA, 2017). Excessive fluoride can lead to dental and
skeletal fluorosis, but the negligible concentration in this sample indicates no such risk, ensuring safe consumption.

Sulphates (70 mg/L): The sulphate concentration is well within the acceptable limit of 200 mg/L and far below the rejection threshold of 400
mg/L. Sulphates in water are typically derived from the dissolution of gypsum and oxidation of sulfide minerals (Sawyer & McCarty, 1967).
At this level, the sulphates pose no health risk and do not affect the taste or usability of the water.

Conclusion:

Turbidity (1.7 NTU): The turbidity is below the rejection limit, reflecting minimal suspended particles and ensuring the water's clarity.
Conductivity (421 pS/cm): The conductivity is significantly below the threshold, indicating low levels of dissolved ionic substances, which
enhances the water's usability.

Total Dissolved Solids (TDS) (210 mg/L): The TDS is well within acceptable limits, indicating minimal dissolved salts and ensuring the
water's palatability and suitability for consumption.

Density (1 g/cm3): The density aligns with the standard value for pure water, confirming no significant contamination.

pH (6.5): The pH is within the acceptable range, suggesting slightly acidic but safe water for drinking and other uses.

Total Alkalinity (50 mg/L): The alkalinity is significantly below the acceptable value, reflecting low buffering capacity but ensuring safety
for consumption.

Chloride (0.02 mg/L): Chloride levels are negligible, indicating no saline intrusion or contamination.

Nitrate (0.1 mg/L): The nitrate concentration is extremely low, ruling out pollution from agricultural or industrial sources.

Total Hardness (64 mg/L as CaCOs): The water is soft, enhancing its suitability for domestic and drinking purposes without scaling
issues.

Calcium (8 mg/L): The calcium level is very low, indicating minimal contribution from geological sources and further enhancing water
softness.
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