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Abstract 

The assessment of groundwater quality is essential for human consumption and also 

helpful for emerging water quality index in the study area of Afzalpur taluk. For this purpose 

many geo-chemical parameters were studied, Apart from fluoride and nitrate, most of the 

geochemical parameters are within the permissible limit, due to more usage of chemical 

fertilizers in the study area and also geogenic and man-made activities. Piper plot represents 

that, the maximum number of samples belongs to Ca2+- Mg2+- HCO3 
− group. The main hydro 

geochemical factor influencing the chemistry of groundwater is rock dominance. As per WQI 

results showed that 100 % of samples are comes under Good categories. Hence, this study 

showed that, both use of GIS and WQI is very innovative techniques for evaluating 

groundwater quality. 
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1. Introduction 

 In the monsoon period during precipitation, surface water can percolate through 

cracks, slits, and splits to the underground, where water comprises an essential concentration 

of heavy metals and total dissolved solids. This could have resulted in a high temperature and 

pH based on the type of rock structure, and the impartial geochemical surroundings belong to 

alkaline water. It might also have a substantial effect on environmental and human health, and 

contain pollutants that are greater than water quality limits. According to Muralidhara et al., 

Adimalla et al., (2019), and the USEPA (1993), pollution from man-made and natural activities 

that introduce pollutants into the groundwater system may also be the cause of groundwater 

quality issues. Seepage, depth, and the makeup of dissolved rock all affect the quality of 

groundwater. Negative changes brought forth by industry, agriculture, and urbanization around 

the world have contaminated freshwater and created health hazards.  
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(Elango et al., 2012, Qian and Li, 2011, Qian et al., 2012, Li and Qian, 2018, Li et al., 

2018a, 2018b, Wu et al., 2014, 2017, Zhang et al., 2018, Elango et al., 2003). India's agriculture 

is an important commercial area, supporting the majority of the population. (Datta and Tyagi, 

1996). With over 20 million tube wells, 45 % of groundwater is used for agriculture and 80 % 

for residential use. (Kumar et al., 2005; Sunitha and Sudharshan Reddy, 2019, Singh, 1983). 

Groundwater quality information provides insights into rocks' geological history, levels, 

movement, and aquifer loading capacity. Water quality indexes (WQI) coordinate community 

and plan makers' understanding of water quality, enabling effective regulation. (Satyajit et al., 

2020; Chimankpam et al., 2019, Prasad et al., 2019; Suvarna et al., 2018). Researchers use 

parameters to determine drinking water appropriateness, but few focus on groundwater quality 

and quality indices in the study area. (Adimalla and Venkatayogi 2018). Channamma et al., 

(2022) reported that weathering of rock-forming minerals strongly reflects the water chemistry 

in study area of Afzalpur taluk. The research highlights the importance of assessing 

groundwater quality and quantity for effective water management strategies. It emphasizes the 

need for a database to establish drinking water quality indicators in the Afzalpur taluk area, 

using GIS techniques. 

 

2. Study area 

 
Fig 1: Shows Location map of the study area 

 

Table 1: Shows geo-chemical parameters of groundwater  samples 
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Table 2: Shows geo-chemical parameters and compare with WHO and BIS for 

drinking water quality. 

 

 

Parameter 

Conc. ions Standards range Sample exceeded permissible limit 

Range Mean BIS BIS 

Temp. ( °C) --- -- --- --- 

pH 5.9-7.2 6.3 6.5-8.5 NIL 

EC 790.4-

1023 

918.71 -- NIL 

TDS 390.4-

521.3 

456.32 500-2000 NIL 

TH 314.5-

411.2 

365.97 300-600 NIL 

Ca2+ 120.7-

144.1 

133.09 75-200 NIL 

Mg2+ 27.8-55.6 42.38 30-100 NIL 

Na+ 37.8-63.2 51.02 --- --- 

K+ 1.1-7.2 2.05 ---- --- 

HCO3
- 106.3-

156.2 

128.50 150 2 

Cl- 30.9-48.2 38.99 250-1000 NIL 

F- 0.4-1.3 0.96 1.0-1.5 NIL 

SO4
- 32.1-78.4 56.12 200-400 NIL 

NO3
- 6.8-75.9 39.66 45-100 17 
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2.1 WQI Results 

Table 3: Shows classification of drinking WQI (Muralidhara Reddy et al., 2019) 

Class WQI value WQI status % of samples 

1 <50 Excellent Nil 

2 51-100 Good 100 

3 101-200 Poor Nil 

4 201-300 Very poor Nil 

5 >300 Unsuitable Nil 

 

WQI is a widely used equation to assess groundwater quality for drinking purposes 

(Subba Rao, 1997), (Mouna et al., 2012, Pradhan et al., 2001). It is determined using the relative 

weight method, consisting of three steps: weight assigning, where each criteria is assigned a 

weight based on its significance, and calculation of relative weight using an equation (Brown 

et al., 1970). 

Wi=    
𝑊𝑖

∑ 𝑊𝑖𝑛
𝑖=0

 

“Rating of quality (qi)” contains the third step, as determined by the next equation: 

Qi = (
𝐶𝑖

𝑆𝑖
) ×100 

Where, the concentration of each parameter is denoted as Ci in individual water sample, 

and Si is the specified value of an individual parameter prescribed by WHO. Lastly, the Wi 

and qi were used to determine the SIi for each parameters and therefore WQI can be determined 

by the equation as shown below:  

SIi = Wi × qi 

WQI = ∑ 𝑆𝐼𝑖𝑛
𝑖=1  

Where, SIi is the sub-index of each parameter. 

 

3. Result and Discussion 

Assessment for groundwater quality for drinking purpose 

Based on the WHO (2011) standards, groundwater quality was assessed for drinking purposes.  

pH: The groundwater samples had an average pH of 6.3 mg/L, with a range of 5.9 mg/L 

to 7.2 mg/L (Table 2). The majority of groundwater samples in the study area are alkaline. 

Although it doesn't directly affect human health, changes in pH will have an effect on the 

wellbeing of different ecological creatures (Umer et al., 2019).  

Electrical conductivity (EC): In the groundwater samples the range of EC was found 

that 790.5 μS/ cm to 1023 μS/ cm with an average value of 918.7 μS/ cm (Table 2). The 

desirable limit of EC in drinking water is 1500 μS/ cm (WHO, 2011). Usually, variation of EC 

depends on temperature and concentration of ions present in the groundwater. If the EC 

concentration high, the consistent TDS concentration also high. At 27 °C. 

Total dissolved solids (TDS): The amount of TDS in groundwater samples differs in 

different type of geographical structures and their mineral solubility (WHO, 1984). In the 

groundwater samples, the TDS value varies between the minimum value of 390.4 mg/L and 

the maximum value of 521.3 mg/L, with an average value of 456.3 mg/L (Table 2).  
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WHO (2011) recommended that the maximum allowable TDS is 500 mg/L and the 

maximum is 456.3 mg/L, so most samples fall within the allowable limit. According to the 

recommendations of the United States Geological Survey (2000) (Table 3).  

Total hardness (TH): According to the World Health Organization, the maximum 

permissible limit of TH is 600 mg/L, and the desirable limit is 100 mg/L. The total hardness 

ranges between 314.5 mg/L to 411.2 mg/L with the mean value of 365.9 mg/L (Table 2). 

According to Sawyer et al., (2003) if the groundwater samples is comes under <75 category, 

that is considered as safe, 75-150 is considered as moderate to hard, 150-300 is considered as 

hard and >300 is considered as very hard category (Table.3) in the study area all sampling sites 

containing is comes under very hard category due to leaching of calcium and magnesium 

bicarbonates through during groundwater recharge. 

Major cations and anions 

Bicarbonate (HCO3
−): in groundwater ranges from 106.3 mg/L to 156.2 mg/L, with a 

mean value of 128.5 mg/L. (Table 1). The HCO3
− concentration in groundwater is 

comparatively higher, it doesn’t harm human health. In the study area maximum number of 

groundwater samples is fall down within the permissible limit (WHO, 2011).  

Chloride: concentration in the study region ranges from 30.9 mg/L to 48.2 mg/L, with 

a mean value of 38.9 mg/L (Table 1). The acceptable limit for chloride in drinking water is 250 

mg/L, and the permissible limit is 1000 mg/L (WHO 2011). In the study area, all groundwater 

samples were fall under the recommended limit.  

Calcium (Ca2+) and magnesium (Mg2+): The concentration of calcium ranges 

between 120.7 mg/L to 144.1 mg/L, with a mean value of 133.0 mg/L, and the value of 

magnesium ranges between 27.8 mg/L to 55.6 mg/L, with a mean value of 42.3 mg/L.  (Table 

1).  According to WHO 1984, the permissible limit of calcium is 200 mg/L. 

Sodium (Na+) and potassium (K+): ions, are available in rock and soil, and easily 

dissolved in groundwater: generally, these ions are not dangerous. Nevertheless, if it crosses 

the permissible limit, it may be harmful to human health, like hypertension, heart illness, or 

kidney problems. Sodium ranges between 37.8 mg/L and 63.2 mg/L, with a mean value of 51.0 

mg/L, and potassium varies between 1.1 mg/L and 7.2 mg/L, with a mean value of 2.0 mg/L 

(Table 1).  

Sulphate: concentration in the study region ranges between 32.1 mg/L to 78.4 mg/L 

and the mean value of 56.1 mg/L. if the sulphate concentration is high in drinking water it 

causes cathartic effect on human health and gives unpleasant smell in drinking water. All 

groundwater samples were   comes under the permissible limit of sulphate in the study region.  

Nitrate: The amount of nitrate in this study area differs from 6.8 mg/L to 75.9 mg/L 

with an average of 39.6 mg/L (Table 1). More usage of chemical fertilizers, animal dung and 

agricultural runoff is main causes to increase nitrate concentration in groundwater in this study 

area.  

Fluoride (F−): the amount of fluoride in this area differs between 0.4 mg/L to 1.3 mg/L 

with an average of 0.9 mg/L (Table 1). All groundwater samples comes under within the 

permissible limit according to WHO and BIS standards. 
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Fig 3: Shows Graphical representation of geo-chemical parameters 

 

 

Table 4: Groundwater classification based on the TH, TDS 

 

Parameter Classification Range No. of 

samples 

% of 

samples 

Reference 

TDS Fresh water <1000 18 62 US 

geological 

Survey 

(2000) 

Slightly saline 1000-3000 02 06 

Moderately 

saline 

3000-10,000 Nil Nil 

High saline 10,000-35,000 Nil Nil 

TH Safe <75 Nil Nil Sawyer 

et.al., 

(2003) 
Moderate 75-150 Nil Nil 

Hard 150-300 Nil Nil 

Very hard >300 20 68 
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Table 5: Correlation of groundwater quality parameters 

 pH EC TD

S 

TH F- Cl⁻ SO₄²

⁻ 

NO₃⁻ HCO₃

⁻ 

Na⁺ K⁺ Ca²⁺ Mg²⁺ 

pH 1             

EC -

0.0

0 

1           

 

TDS -

0.0

3 

0.9

6 
1          

 

TH 0.1

7 

0.1

9 

0.1

5 
1         

 

F- -

0.4

4 

0.0

1 

0.0

3 

-

0.0

3 

1        

 

Cl⁻ 
0.0

7 

0.2

3 

0.3

1 

0.0

2 

-

0.4

0 

1       

 

SO₄²⁻ 
0.1

3 

0.0

5 

0.1

0 

-

0.1

0 

0.2

7 

-

0.0

7 

1      

 

NO₃⁻ 
0.3

9 

-

0.0

3 

-

0.1

1 

0.2

6 

-

0.0

2 

-

0.0

3 

-0.30 1     

 

HCO₃

⁻ 
0.1

4 

-

0.4

4 

-

0.4

9 

-

0.3

1 

0.2

8 

-

0.3

2 

0.45 0.01 1    

 

Na⁺ 
0.2

8 

0.2

2 

0.2

3 

-

0.1

2 

0.2

3 

-

0.1

6 

0.19 -0.04 0.13 1   

 

K⁺ -

0.2

1 

-

0.1

2 

-

0.1

0 

-

0.5

1 

0.3

4 

-

0.0

9 

0.05 0.10 0.23 0.12 1  

 

Ca²⁺ -

0.0

2 

-

0.2

4 

-

0.2

7 

-

0.3

6 

0.1

0 

-

0.1

6 

0.28 0.08 0.26 0.13 

-

0.0

4 

1 

 

Mg²⁺ 
0.0

2 

-

0.0

1 

-

0.0

6 

-

0.0

8 

0.0

8 

-

0.3

8 

-0.01 -0.18 0.17 0.25 
0.3

4 
-0.26 

1 

 

3.1 Correlation of the geo - chemical parameters of the groundwater 

According to correlation coefficient (Table-5) was adopted for find out the association 

between arithmetical variables. A strong correlation among magnesium and total hardness used 

to found the mechanisms of carbonate dissolution in semi-arid area (Subramani et al., 2005) 
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In this research, it was observed that the variables such as Ca²⁺,CO3
-, HCO3⁻, F

-, SO₄²⁻ 

and NO₃⁻ has been positively correlated with pH and EC, TDS, TH, Mg2+, Na+, K+, and Cl- 

negatively correlated with pH. TDS, TH, Ca²⁺, Mg²⁺, Na⁺, CO3
-, HCO₃⁻, Cl⁻, and SO₄²⁻ showing 

positive correlation with EC and K+ and F-, NO₃⁻ negatively correlated with EC. TDS has 

positively correlated with TH, Ca²⁺, Mg²⁺, Na⁺, CO₃²⁻, HCO₃⁻, Cl-, and SO₄²⁻ while negatively 

correlated with K⁺, F-, and NO3
-. The variable TH has positively correlated with Ca2+, Mg2+, 

Na+, CO3
-, F- and NO3

-. While negatively correlated with K+, HCO3
-, Cl-, and SO4

2-. The Ca²⁺ 

has positive correlation with Na⁺, CO₃²⁻, and SO₄²⁻and NO3
-, while negatively correlated with 

Mg²⁺, K+, HCO₃⁻, Cl⁻ and F-. The variables such as Na⁺, K+, CO₃⁻, HCO3
-, F-, SO₄²⁻ showing 

positive correlation with Mg²⁺whereas negatively correlated with and Cl- and NO3. Na⁺ 

positively correlated with K⁺, CO₃²⁻, F-, SO₄²⁻ and NO3
- and negatively correlated with HCO3

- 

and Cl-. The variable K⁺ is positively correlated with CO₃²⁻, HCO3
-, Cl-, and SO₄²⁻ while 

negatively correlated with NO3
-. The CO₃²⁻ has positive correlation among Cl⁻, F- and NO₃⁻ 

and negatively correlation with HCO3⁻and SO₄²⁻.  HCO₃⁻ variable is positively correlated to F- 

and SO₄²⁻ while negatively correlated with Cl⁻ and NO3⁻. Cl- variable is negatively correlated 

with F- and SO4
2- and NO3

-. F-variable is positively correlated with SO₄²⁻ and negatively 

correlated with NO3
-. Lastly, SO₄²⁻ is negatively correlated with NO₃⁻ (Table-5). 

 

3.2 Mechanism controlling groundwater chemistry 

According to Gibbs 1970 classification, by this observation, among twenty-nine 

sampling sites the more number of sampling sites were fall down in the occurrence of cations 

and anions dominance from groundwater (Figure 4). It indicates the presence of more cations 

and anions presence in the water samples shows the rock dominance in the study area. 

Remaining sampling sites shows less number of cations and anions for groundwater 

distribution in the form of evaporation and rainfall dominance. 

 
Figure 4: Mechanism controlling chemistry of groundwater for cations (a) and 

anions (b) by Gibbs (1970) 
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3.3 Evolution of groundwater chemistry mechanism 

Gibbs diagram is plotted in order to evaluate the sources of dissolved chemical 

components in the area, such as evaporation dominance, rock dominance, and precipitation 

dominance in this region. In order to know the chemical reaction between the composition of 

water and controlling mechanism of the natural water chemistry, Gibbs diagram is plotted using 

graphical plots of anions (Cl−) / (Cl− + HCO3
−) and cations (Na+ + K+) / (Na++ K+  + Ca2+) 

against TDS (Fig. 4). It reveals that most of the groundwater samples fall in rock dominance 

and some samples were partially inclined towards precipitation dominant; it suggested that 

groundwater chemistry is determined by rock water interactions and influenced by rock 

weathering and evaporation dominance which is further influenced by anthropogenic activities, 

leading to increase in chloride, sodium, and TDS in groundwater. According to this study, the 

rock–water interaction is one of the predominant factors determining groundwater chemistry 

in this region.  

Table 6: Shows relative weight per geo-chemical parametrs 

Chemical parameter Weight (wi) Relative weight  (Wi) Si Ci qi SIi 

pH 3 0.071429 8 6.3 74.1 8.7 

EC µS/cm 3 0.071429 1500 918.7 263.6 0.9 

TDS mg/L 4 0.095238 600 456.3 78.0 0.2 

TH mg/L 4 0.095238 500 365.9 67.7 0.1 

Ca2+ mg/L 4 0.095238 75 42.3 46.6 31.0 

Mg2+ mg/L 3 0.071429 50 133.0 16.0 0.1 

Na+ mg/L 3 0.071429 200 51.0 21.4 0.1 

K+ mg/L 3 0.071429 12 2.0 109.5 2.4 

HCO3
- 3 0.071429 400 128.5 33.1 0.1 

Cl- mg/L 2 0.047619 200 38.9 189.0 9.4 

F- mg/L 4 0.095238 1.5 0.9 17.5 1.5 

SO4
2- mg/L 4 0.095238 250 56.1 165.3 2.2 

NO3
- mg/L 5 0.119048 10 39.6 147.0 4.9 

 42 1  61.3 

 

 

3.4 Water quality index (WQI) of the study area 

The water quality index is the essential calculated method to evaluate the water quality 

trend information. It provides data on water quality in a single value. Mostly it is done from 

suitability for human consumption. WQI calculation is followed by three steps (Horton, 1965; 

Pradhan et al., 2001). The first step is based on its significant effect, for 12 parameters (such 

as pH, TDS, TH, Ca2+, Mg2+, K+, Na+, Cl−, SO4
2−, NO3

−, F−) each parameter is assigned a 

weight (wi) about primary health. According to the maximum weight, 5 is allocated to 

parameters such as nitrate, sulphate and fluoride, and the minimum weight 1 is allocated to 

total dissolved solids, total hardness. The second and third steps are the calculation of relative 

weight and grade quality respectively (Table 6). Computed WQI values are represented in 

(Table 4). WQI values vary from54.5 to 815.4 with a mean of 165 (Table 5). Based on water 

quality index results this region has been classified as five classes as excellent, good, poor, 

very poor, unsuitable to drinking purpose.  
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According to this classification, 42 % of samples are good, 42 % belong to poor, and 

4% fall in very poor category. 12 % of samples are unsuitable for drinking purposes in this 

region (Table 7). As per WQI classification, eastern and southern parts of this region were not 

suitable for drinking purposes (Fig. 8). 

Table 7: WQI at individual sampling sites 

Locations WQI result Classification 

GW1 85.39 Good 

GW2 70.62 Good 

GW3 53.94 Good 

GW4 71.75 Good 

GW5 86.09 Good 

GW6 78.13 Good 

GW7 89.1 Good 

GW8 92.04 Good 

GW9 83.05 Good 

GW10 73.06 Good 

GW11 64.33 Good 

GW12 69.75 Good 

GW13 86.85 Good 

GW14 81.91 Good 

GW15 86.87 Good 

GW16 65.93 Good 

GW17 54.69 Good 

GW18 87.03 Good 

GW19 61.37 Good 

GW20 68.08 Good 

GW21 66.12 Good 

GW22 70.02 Good 

GW23 69.23 Good 

GW24 73.22 Good 

GW25 63.21 Good 

GW26 76.26 Good 

GW27 68.31 Good 

GW28 73.24 Good 

GW29 80.21 Good 
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Fig 8: shows WQI in groundwater sampling sites 

 

4. Conclusion 

The results of this study reveal that groundwater water is alkaline in nature, all of the 

geochemical parameters were within the permissible limit except nitrate. 32 % of the 

groundwater samples are above the allowable limit for nitrate. More use of chemical fertilizer, 

cow dung, and agricultural runoff and improper waste dumping. Dominant ions in this study 

area is K+ > Mg2+ > Ca2+ > Na+ and HCO3
− > Cl− > NO3

− > SO4
2− > F− for cations and anions. 

Entire study area comprises rock dominant proven by Gibb’s plot, predominant hydro 

geochemical factor controlling the water chemistry. As per in this observation, the rock–water 

interaction is one of the greatest significant elements controlling groundwater chemistry in this 

study region. As per WQI results, 100 % of samples are potable. The outcomes of this study 

showed that the broad use WQI is very useful to assessing groundwater quality and with perfect 

observation of geographical area of groundwater quality can plan well for optimal uses and 

groundwater resources management. 

 

5. Acknowledgments 

Authors are glad to Gulbarga University Kalaburagi for economic support to 

completion of research work. The authors would like to thank to MSV laboratory Bellary for 

providing the laboratory facility for the research work. 

 

5. Reference 

[1] Muralidhara Reddy, B., Sunitha, V., Prasad, M., Sudharshan Reddy, Y., Ramakrishna Reddy, 

M., 2019. Evaluation of groundwater suitability for domestic and agricultural utility in semi-

arid region of Anantapur, Andhra Pradesh state, South India. Groundw. Sustain. Dev. 9, 

100262. https://doi.org/10.1016/j.gsd.2019.100262. 

[2] Adimalla, N., 2019. Controlling factors and mechanism of groundwater quality variation in     

semiarid region of South India: an approach of water quality index (WQI) and health risk 

assessment (HRA). Environ. Geochem. Health, pp-1–28. 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 08 (Aug) - 2024

http://ymerdigital.com

Page No:408



 

[3] USEPA, 1993. Well Land Protection: A Guide for Small Communities Office of Research and 

Development Office of Water, Washington, DC (EPA/625/R-93/002). 

[4] Elango, L., Brindha, K., Kalpana, L., Faby Sunny Nair, R.N.,Murugan, R., 2012. Groundwater 

flow and radionuclide decay-chain transport modeling around a proposed uranium tailings 

pond in India. Hydrogeol. J. Vol.20, pp-797–812.  

[5] Qian, H., Li, P., 2011. Hydro chemical characteristics of groundwater in Yinchuan plain and 

their control factor. Asian J. Chem. Vol. 23 (7), pp-2927–2938. 

[6] Qian, H., Li, P., Howard, K.W.F., 2012. Assessment of groundwater vulnerability in the 

Yinchuan plain, Northwest China using OREADIC. Environ. Monit. Assess. Vol.184 (6), pp-

3613–3628.  

[7] Li, P., He, S., Yang, N., 2018b. Ground water quality assessment for domestic and agriculture 

purpose in Yanˈan city, Northwest China: implication to sustainable groundwater quality 

management on the loess plateau. Environ. Earth Sci. pp-77, 775. 

[6] Li, P., Qian, H., 2018.Water resources research to support a sustainable China. Int. J.Water 

Res. Dev. Vol. 34 (3), pp-327–336.  

[9] Li, P., He, X., Li, Y., 2018a. Occurrence and health implication of fluoride and ground water 

of loess aquifer in the Chinese loess plateau: a case study of Tongehun, Northwest China. 

Exposure Health. https://doi.org/10.1007/s 12403-018-0278-x. 

[10] Elango, L., Brindha, K., Kalpana, L., Faby Sunny Nair, R.N.,Murugan, R., 2012. Groundwater 

flow and radionuclide decay-chain transport modeling around a proposed uranium tailings 

pond in India. Hydrogeol. J. Vol.20, pp-797–812.  

[11] Elango, L., Kannan, R., Senthil Kumar, M., 2003. Major ion chemistry and identification of 

hydrogeochemical processes of groundwater in a part of Kancheepuram district, Tamil Nadu, 

India. J. Environ. Geosci. Vol.10, pp-157–166. 

[12] Datta, P.S., Tyagi, S.K., 1996. Major ion chemistry of groundwater in Delhi area: chemical 

weathering processes and groundwater flow regime. J. Geol. Soc. India. Vol.47, pp-179–188. 

[13] Kumar, R., Singh, R.D., Sharma, K.D., 2005. Water resources of India. Curr. Sci. 89 (5), pp-

794–811. 

[14] Sunitha, V., Sudharshan Reddy, Y., 2019. Hydrogeochemical evaluation of groundwater in and 

Around Lakkireddipalli and Ramapuram, Y.S.R District, Andhra Pradesh, India. Hydro 

Research https://doi.org/10.1016/j.hydres.2019.11.008. 

[15] Singh, H., 1983. Crop production in India. Agric. Situate India. 38, pp-635–639. 

[16] Satyajit, K.G., Ajaykumar, K.K., Ritish, R.R., Akanksha, S.K., Vasant, M.W., Avinash, M.K., 

Suryakant, P.G., Ramdas, B.M., Namdev, J.P., Kishor, D., KambleSatyajit, K.G., Ajaykumar, 

K.K., Ritish, R.R., Akanksha, S.K., Vasant, M.W., 2020. Assessment of the groundwater 

geochemistry from a part of west coast of India using statistical methods and water quality 

index. HydroResearch. Vol. 3, pp-48–60. 

[17] Chimankpam, K.E., Obialo, S.O., Johnbosco, C.E., Chinanu, O.U., Daniel, A.A., 2019. 

Multicriteria approach to water quality and health risk assessments in a rural agricultural 

province, Southeast Nigeria. HydroResearch. Vol 2, 40–48.  

 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 08 (Aug) - 2024

http://ymerdigital.com

Page No:409



[18] Prasad, M., Sunitha, V., Sudharsan Reddy, Y., Suvarna, B., Muralidhar Reddy, B., Ramakrishna 

Reddy, M., 2019. Data on Water Quality Index Development for Groundwater Quality 

Assessment from Obulavaripalli Mandal, YSR District, A.P India. Data in brief. 

https://doi.org/10.1016/j.dib.2019.103846. 

[19] Suvarna, B., Sudharshan Reddy, Y., Sunitha, V., Muralidhara Reddy, B., Prasad, M., 

Ramakrishna Reddy, M., 2018. Data on application of water quality index method for appraisal 

of water quality in around cement industrial corridor, Yerraguntla Mandal, Y.S.R District, A.P 

South India. Data in Brief 28, 104872. https://doi.org/ 10.1016/j.dib.2019.104872. 

[20] Adimalla, N., Venkatayogi, S., 2018. Geochemical characterization and evaluation of 

groundwater suitability for domestic and agricultural utility in semi-arid region of Basara, 

Telangana State, South India. Appl Water Sci 8, 44. https://doi.org/10.1007/ s13201-018-0682. 

[21] Channamma et al., Prakash kariyajjanavar, K.channabasappa, Arun kumar. S. L, Vidyasagar 

C.C and M. Lingadevaru 2022. Hydrogeo-Chemical Processess and Evaluation of 

Groundwater Quality for Drinking and Irrigation. Purposes in Afzalpur Taluk, Karnataka, 

India. Current Agriculture Research Journal. Vol. 10, No. (3), pp-230-246. 

[22] Subba Rao, N., 1997. Studies on water quality index in hard terrain of Guntur distirct, A.P, 

India. National Seminar on Hydrology of Precambrian Terrains and Hard Rock Areas, pp- 

129–134. 

[23] Mouna, K., Moncef, G., Rachida, B., 2012. Use of geographical information system and water 

quality to assess groundwater quality in EI Khairat deep aquifer (Enfidha, central East 

Tunisia). Arab. J. Geosci. Vol.5, pp-1379–1390.  

[24] Brown, R.M.,Mc Clelland, N.I., Deininger, R.A., Tozer, R.G., 1970. A water quality index: Do 

we dare? Water Sewage Work. Vol.117, pp-339–343. 

[25] WHO, 1983. Guidelines for Drinking Water Quality. 3rd ed. World Health Organization, 

Geneva 2004. 

[26] Umer, A., Assefa, B., Fito, J., 2019. Spatial and seasonal variation of lake water quality: Beseka 

in the rift vally of Oromia region, Ethiopia. Int. J. Energy Water Res. https:// 

doi.org/10.1007/s42108-019-00050-8. 

[27] WHO, 2011. WHO Guidelines for Drinking-water Quality. Fourth ed. World Health 

Organization. World Health Organization, 2006. Guidelines for drinking water quality. 

Recommendations 3rd ed. Vol 1. Geneva. 

[28] WHO, 1984. Guidelines for drinking water quality. Health Criteria and other Supporting 

Information. Vol 12. World Health Organization, Geneva. 

[29] US Geological Survey, 2000. Classification of Natural Ponds and Lakes. US Department of the 

Interior. US Geological Survey, Washington, DC. 

[29] Sawyer, C.N., Mccarty, P.L., Parkin, G.F., 2003. Chemistry for Environmental Engineering and 

Science. 5th edn. McGraw-Hill, New York, p- 752. 

[30] Subramani, T., Elango, L., Damodarasamy, S.R., 2005. Groundwater quality and its suitability 

for drinking and agricultural use in Chithar River basin, Tamil Nadu, India. Environ. Geol. 

Vol. 47, pp-1099–1110.  

 

 

 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 08 (Aug) - 2024

http://ymerdigital.com

Page No:410



[31] Gibbs 1970 

[32] Horton, R.K., 1965. An index number systemfor rating water quality. J.Water Pollut. 

Control. Fed. 37, 300–305. 

[33] Panagiotis, P., Ioannis, K., Eleni, V., 2019. Hydro geochemical assessment and suitability of 

groundwater in a typical Mediterranean coastal area: a case study of the Marathon basin, NE 

Attica, Greece. Hydro Research. 2, pp-49–59.  

[34] Raju, T., Srimanta, G., Harjeet, K., Raju, B., 2019. Assessment of groundwater quality scenario 

in respect of fluoride and nitrate contamination in and around Gharbar village, Jharkhand, 

India. Hydro Research. Vol.2, pp-60–68.  

 

 

 

 

 

 

 

 

  

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 08 (Aug) - 2024

http://ymerdigital.com

Page No:411


