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ABSTRACT 
The hydrochemistry and groundwater quality of the Deonar River Basin have investigated in the current study 

area. The water quality for the water sources were assessed using the Bureau of Indian Standard 

Physicochemical factors such pH, hardness, alkalinity, iron (Fe), fluoride (F), chloride (Cl), nitrate (NO3 were 

examined using established tools.This studyreveals that the water is safe to drinking. Groundwater is observed 

to be hard to very hard, fresh to slightly saline, and slightly alkaline, reflecting changes in lithology (sandstone 

and shale aquifer and igneous) while bicarbonate and sulphate are dominant in the anion chemistry, calcium 

and magnesium are dominant in the cation chemistry. Since each of these characteristics is within the allowable 

limit, their presence had no impact on the water's quality Due to both geogenic and anthropogenic activity, 

nitrate levels in a few water samples are higher than allowed limit. According to the study, the groundwater is 

mostly fit for human consumption. The Ca-Mg-HCO3 and Ca-Mg-SO4 types are the two primary hydrochemical 

facies.Due to both geogenic and anthropogenic activities, nitrate and fluoride levels in a few water samples are 

higher than allowed.  
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I. INTRODUCTION 
The elixir of life, Groundwater is a fundamental human necessity, and priceless natural. One of the 

most important aspects affecting human health is the quality of drinking water. However, the quality of the 

drinking water in many nations, particularly those that are developing, are not ideal, and numerous waterborne 

diseases have been linked to poor drinking water quality. In India, 60% of the country's rural population's 

household needs are met by groundwater, which is the only renewable mineral resource because it only has 4% 

of the nation's water resources and around 20% of the worldwide population [12, 14]. Worldwide, having access 

to clean, fresh water is crucial and advantageous for drinking. It is notable that the population heavily relies on 

both surface and groundwater for various reasons, especially drinking. Therefore, it is crucial to have a thorough 

understanding of both the quality of groundwater and surface water. The quality of drinking water is one of the 

most significant factors that affecting human health. However, many countries, especially those that are 

developing, do not have adequate drinking water quality. The most important drinking sources in the world are 

surface water and groundwater All people, regardless of nationality, religion, race, wealth, or creed, are entitled 

to basic human rights, including access to clean drinking water [2]. Poor sanitation and contaminated drinking 

water are associated with the spread of illnesses like cholera, diarrhoea, dysentery, and polio [17].According to 

World Water Development. 40% of the world's population lacks enough water for good living and hygiene, 

while 20% of the population lacks access to safe drinking water [18]. Groundwater's hydrochemical evolution is 

a dynamic process that is constantly changing in both space and time. However, mineralogy, the solubility of 

rock-forming minerals, as well as polluted activities, have a significant impact on the kind and quantity of 

dissolved species in natural water [13, 15, 16]. The concentration of biological, chemical, and physical 
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contaminants in groundwater, as well as environmental factors and human activity, are major determinants of its 

suitability for drinking [8]. Numerous researchers have assessed the hydrochemistry and drinking water quality 

from various regions of our country [5, 6, 9, 10, 11, 12, 13, 14]. The majority of studies used hydrogeochemical 

evaluation for drinking water and irrigation, seasonal and spatial distribution, development of novel water 

quality index, geographic information system, and assessment of river water quality to evaluate the effects of 

poor water quality on human health risk assessment [3]. The Deonar River Basin in Madhya Pradesh, India and 

its drinking water quality and hydrochemical facies are the main subjects of the current study. 

 

II. STUDY AREA 
The study area is located between latitudes 81°37'22.584" and 81°52'58.302" east and north, 

respectively. It is located in the survey of India Toposheets 63 H/11 and H/15 survey. The whole study region is 

hilly, with only a little area of plains following the paths of rivers. The Vindhyan Supergroup and the 

Mahakoshal Group of rocks are main types in the research area. Except for the south-west monsoon season, the 

climate of Sidhi District, M.P., is characterised by a scorching summer and widespread dryness. The south-west 

monsoon season lasts from the middle of June to September, and the post-monsoon months of October and 

November. The south-west monsoon season brings the most rain to the Sidhi district. One of the primary 

sources of groundwater recharge in the region is rainfall, which is augmented by additional sources like canals, 

irrigated fields, and surface water bodies.  
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Figure 1:Location map of the Study area 

 

III. METHODOLOGY 
The 20 groundwater samples from various dug well of the research area were gathered and analysed in 

pre and post monsoon samples of 2021 for their suitability for drinking. All sample bottles were fully sanitised, 

cleaned, and rinsed with double-distilled water prior to sampling. The EC, pH, Cations and Anion were 

determination following the standard and procedure [1]. 
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IV. RESULT AND DISCUSSION 
The analytical results of the groundwater pre and post monsoon samples of the study area are presented 

in Table 1, 2 and Table 3. The pH ranges from 7.1 to 7.9 before the monsoon and from 6.6 to 7.4 afterward, 

indicating an alkaline to basic nature. All samples from both seasons meet WHO guidelines and fall within the 

acceptable range for human consumption (6.5 to 9.2). The range of electrical conductivity (EC) before the 

monsoon is 849 to 2566 s/cm, while the range after the monsoon is 549 to 2266 us/cm. The enhanced electrical 

conductivity is due to the characteristics of aquifers. The EC increases as the temperature rises and changes 

depending on the concentration of dissolved mineralspresent in the aquifers. Due to the impervious character of 

shale and the adequate time for groundwater and shale's impervious nature to react, there is a larger 

concentration of electrical conductivity. TDS is a measurement of the total dissolved solids (TDS) in water. It 

illustrates the connection between subterranean minerals and groundwater. Long-term consumption of this type 

of water should be avoided because doing so increases the risk of kidney stones, acidity, and cardiovascular 

issues. For hard water, Reverse Osmosis (RO) is advised. The water has a fresh to saline character, As per 

Raghunath's (1987) categorization of TDS. In the pre-post monsoon season, TDS levels range from 544 to 1645 

mg/l and 444 to 1545 mg/l, respectively. The post-monsoon period was found to have slightly lower TDS levels 

in groundwater. Regular consumption of water with a high TDS level can cause gastrointestinal upset in people. 

Hardness is calculated using the number of multivalent metallic cations present in the solution. The proper 

explanation is that groundwater contains alkaline earth. This feature is brought on by the presence of alkaline 

earths in the groundwater. The most prevalent alkaline earth elements in most natural streams are Ca and Mg. In 

the pre-post monsoon season, groundwater samples' total hardness ranged from 286 to 1128 mg/l and 216 to 

1058 mg/l, respectively. The Pre-post monsoon season calcium concentrations range from 56.8 to 215.6 mg/l 

and 36.8 to 195.6 mg/l, respectively. While the majority of the pre  and post-monsoon season samples are within 

the maximum permitted limit of WHO (2006) and ISI (1991) drinking water standards, some pre-monsoon 

groundwater test samples surpass the maximum allowable limit.  Since water is provided through pipes and taps, 

a layer of calcium is typically deposited. Aquifers of sandstone and shale includes k-feldspar and clay minerals 

that have added sodium and potassium to the groundwater. The lithology of the area accounts for the increased 

calcium concentration. The Pre-post monsoon season magnesium concentrations range from 18.6 to 153.9 mg/l 

to 13.6 to 148.9 mg/l, respectively. The range of sodium concentrations during the pre and post-monsoon 

seasons is 29.5 to 105.4 mg/l and 19.5 to 95.4 mg/l, respectively. The higher the Sodium concentration, the less 

suited the water is for residential use because it causes serious health hazards like hypertension. The samples 

from the study area are all below the permitted upper limit. Pre- and post-monsoon potassium values range from 

1.8 to 35.3 mg/l and 1.6 to 35.1 mg/l, respectively. Less than 10 mg/l of potassium can be found in drinking 

water. It controls the body's fluid balance. Potassium concentrations must not go over 12 mg/l. While the 

remaining pre and post-monsoon season samples are within the maximum permitted limit of WHO (2006) and 

ISI (1991) water standards of drinking.  

The Pre-monsoon bicarbonate concentrations range from 76.2 to 547.7 mg/l, while post-monsoon 

bicarbonate concentrations range from 105.6 to 467.7 mg/l. The higher bicarbonate concentration in the water 

suggests that mineral dissolution is the main mechanism. It is formed from the carbon dioxide emitted by the 

soil's organic breakdown and makes up the majority of the anions in groundwater [15]. An essential element of 

the body that facilitates digestion is bicarbonate. Pre-post monsoon season, the chloride level varies from 32.8 to 

212.6 mg/l and 17.8 to 197.6 mg/l, respectively. The pre-post monsoon groundwater samples were all below the 

maximum allowable level. Pre-post monsoon season sulphate levels range from 25.6 to 356.6 mg/l and 21.6 to 

326.6 mg/l, respectively.All pre- and post-monsoon groundwater samples in the study area were below the 

maximum permitted level. The body may experience laxative effects from its greater concentration. Gypsum 

minerals found in shale formation are to main culprit for the higher sulphate concentration. Gypsum, which is a 

hydrous sulphate of calcium (CasSO4.2H2O), dissolves in circulating groundwater and can provide a persistent 

kind of hardness [14]. Nitrate concentrations in the pre-monsoon and post-monsoon seasons range from 2.9 to 

41.5 mg/l and 2.1 to 35.6 mg/l, respectively. In  the study area nitrate concentration is below the permitted limit. 

The nitrate level in groundwater that can be used for domestic purposes is 45 mg/l. drinking water criteria from 

WHO (2006) and ISI (1991). Nitrate's geogenic source has been largely disregarded. The greater nitrate 

concentration is caused by anthropogenic activities including the usage of chemicals like insecticides and 

nitrate-rich fertilisers. Due to pressure from farmers to produce more, irrigation infrastructure have been 

developed. Farmers use enormous amounts of fertilisers without being aware of their negative impacts. 

Although the issue of blue baby sickness was not observed in the region, its potential occurrence in the future 

cannot be fully ruled out because longer nitrate in groundwater residence duration.Fluoride concentrations in the 

pre-monsoon and post-monsoon seasons range from 0.4 to 1.7 mg/l and 0.15 to 1.45 mg/l, respectively.  Its 

concentration is noticeably higher in the Shaly aquifer, indicating that geology has contributed significantly to 

the fluoride content of groundwater. In addition, the use of fertilisers may increase fluorite is not entirely 



Assessment Of Groundwater Quality For Drinking Use In Deonar River Sub Basin Area, .. 

*Corresponding Author: RabindraNath Tiwari                                                                                           15 | Page 

disregarded. By combining groundwater with rainwater, its higher concentration can be neutralised. Artificial 

recharge structures must to be encouraged in the area. 

 

V. CONCLUSION 
The groundwater samples of the research area have been assessed. The study reveal a mildly alkaline 

character of groundwater. Pre-monsoon pH levels are higher because there is less atmospheric carbon dioxide 

supply. Few samples have greater electrical conductivity values because the groundwater and impermeable 

shale formation had time enough to react. Due to the aquifer's characteristics, the water is often hard in nature. 

Consuming really hard water over an extended period of time may raise the occurrence of cardiovascular 

diseases. All the cations aside from calcium are within the allowable range. Stone issues, which frequently arise 

in the study, may be caused by a constant increase in calcium intake. Therefore, it is advised that hard water be 

chemically treated before consumption. In areas with high fluoride levels, the deflouridation and ion exchange 

approach is recommended. An awareness campaign may be highly beneficial for areas with greater nitrate and 

fluorite concentrations. The usage of organic fertilisers rather than chemical fertilisers should be encouraged to 

the farmers. 
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Table 1: Concentration Range of Suitability of Groundwater for Domestic Use 

Sr. 

No. 

Water Qulaity 

Parameters 

WHO (2006) ISI (1991) Concentration in study area 

Max. 

Desirable 

Max. per 

Missible 
Max. Desirable 

Max. per 

Missible 
Pre-Monsoon 

Post-

Monsoon 

1 Ph 7.0 to 8.5 6.5 to 9.2 6.5 to 8.5 No relaxation 7.1 to 7.9 6.6 to 7.4 

2 TDS mg/l 500 1000 500 2000 544 to 1645 
444 

 to 1545 

3 TH as CaCo3  mg/l 100 500 300 600 286 to 1128 
216 

 to 1058 

4 Ca mg/l 75 200 75 200 56.8 to215.6 36.8 to 195.6 

5 Mg mg/l 30 150 30 100 18.6 to 153.9 13.6 to 148.9 

6 K mg/l 10 12 - - 1.8 to 35.3 1.6 to 35.1 

7 Na mg/l 20 175 - 200 29.5 to 105.4 19.5 to 95.4 

8 HCO3 mg/l - - 300 600 76.2 to 547.7 105.6 to 467.7 

9 SO4  mg/l 200 400 150 400 25.6 to 356.6 21.6 to 326.6 

10 Cl mg/l 200 600 250 1000 32.8 to 212.6 17.8 197.6 

11 NO3 mg/l - 45 - 45 2.9 to 41.5  2.1 to 35.6 

12 F mg/l 1 1.5 1 1.5 0.4 to 1.7 0.15 to 1.45 

 

Table 2:  Analytical Results of Groundwater Samples of the Study Area (Pre-monsoon- 2021) (Except pH 

and EC, all values are in ppm) 
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Table 3: Analytical Results of Groundwater Samples of the Study Area (Post-monsoon- 2021) (Except pH 

and EC, all values are in ppm) 
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