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Abstract
Water is important for survival of life. Monitoring of drinking water quality is 
necessary for checking water related health problems. Anthropogenic activities have 
deteriorated quality of surface water and groundwater. Excessive use of groundwater 
for irrigation and industrial uses lead to the declining of groundwater depth and quality 
deterioration. The present study area Kalayat block is located in Kaithal district, 
Haryana. Kaithal block in Kaithal district. The geo-coordinates of the study area are 

0 0 0 0latitudes 29.55  N to 29.79  N and longitudes 76.17 E to 76.39 E and covers an area of 
342.68 sq. km. Geologically alluvium and geomorphologically alluvial plain are 
present. The main objective was to study groundwater quality for drinking purpose in 
the study area. In the study area nine groundwater samples were collected in 250 ml 
double capped plastic bottles from tube wells and hand pump. Geo-coordinates of 
sample locations were noted with the help of mobile GPS. Chemical analysis of nine 
groundwater samples were done using Tamilnadu Water Supply and Drainage 
(TWAD) Board, Chennai prepared Field Water Testing kit for twelve chemical 
parameters viz. pH, alkalinity, hardness, chloride, total dissolved solids, fluoride, iron, 
nitrite, nitrate, ammonia, phosphate and residual chlorine. Results of groundwater 
samples analysis were compared with BIS (IS 10500:2012) drinking water standards 
to know groundwater quality for drinking purpose. In the study area pH ranges 6.5 to 9, 
alkalinity 150 mg/l to 600 mg/l, hardness 140 mg/l to 1120 mg/l, chloride 30 mg/l to 
730 mg/l, TDS 396 mg/l to 2904 mg/l, fluoride 1.0 mg/l to 5.0 mg/l, iron nil in all the 
nine groundwater samples, ammonia nil to 2.0 mg/l, nitrite 0.2 mg/l to 1.0 mg/l, nitrate 
45 mg/l to 100 mg/l, phosphate nil in all the nine groundwater samples and residual 
chlorine nil to 0.2 mg/l. The study is highly useful for planning and monitoring of 
groundwater quality in the study area.
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INTRODUCTION
Water is important for survival of life on the planet Earth. 
Excessive use of water drinking due to increasing population, 
industrialization and agriculture practices leads to decline of 
availability of water per capita. Monitoring of drinking water 
quality is necessary to check the water related health 
problems like fluorosis, methemoglobinemia. Aghazadeh et 
al. (2010), Spanos et al. (2014), Hanumantharao et al. (2019), 
Kumar et al. (2015), Punia et al. (2015), Choudhary et al. 
(2016), Vijaya Lalitha et al. (2017), Sinha et al. (2018) 

studied groundwater quality for drinking purpose in different 
types of areas. 

STUDY AREA
Kalayat block is located in Kaithal district, Haryana (Fig.1). 
The geo-coordinates of the study area are latitudes 29.550 N 
to 29.790 N and longitudes 76.170E to 76.390E and covers an 
area of 342.68 sq. km. Geologically alluvium and 
geomorphologically alluvial plain are present. 
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Fig.1: Location map of the study area.
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 Table1: Results of groundwater samples analysis in the study area

S.   Sample     Latitude Longitude Source pH Alkalinity Hardness Chloride TDS Fluoride Iron Ammonia Nitrite Nitrate Phos- Residual 
No. Location     (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) phate Chlorine 
               (mg/l)  (mg/l)

1  Simla 29.64 76.22 TW 7 200 140 50 468 5 0 0 0.5 100 0 0

2  Batta 29.69 76.29 TW 8 390 480 500 1371 5 0 2 1.0 100 0 0

3  Kurar 29.72 76.19 TW 7.5 310 300 100 852 5 0 1 0.2 45 0 0

4  Dubbal 29.74 76.22 TW 7.5 280 200 300 936 3 0 0 0.2 75 0 0.2

5  Kailram 29.71 76.36 TW 8 380 390 180 1140 3 0 0.5 0.5 75 0 0

6  Mator 29.62 76.26 TW 8 600 1120 700 2904 1 0 1 0.5 75 0 0

7  Vajir Nagar 29.68 76.34 HP 6.5 150 150 30 396 2 0 1 0.5 100 0 0

8  Kheri Lamba (I) 29.69 76.23 TW 7 200 970 730 2280 1.5 0 0.5 0.2 45 0 0

9  Kheri Lamba (ii) 29.69 76.23 TW 9 550 300 400 1500 5 0 0 0.5 75 0 0

OBJECTIVE
The main objective was to study groundwater quality for 
drinking purpose in the study area.

MATERIALS AND METHODOLOGY
In the study area nine groundwater samples were collected in 
250 ml double capped plastic bottles from tube wells and hand 
pump. Geo-coordinates of sample locations were noted with 
the help of mobile GPS. Chemical analysis of nine 
groundwater samples were done using Tamilnadu Water 
Supply and Drainage (TWAD) Board, Chennai prepared 
Field Water Testing kit for twelve chemical parameters viz. 
pH, alkalinity, hardness, chloride, total dissolved solids 
(TDS), fluoride, iron, nitrite, nitrate, ammonia, phosphate and 
residual chlorine (Table 1). Chemical analysis of groundwater 
samples data were entered in excel software and prepared bar 
graphs for each chemical parameter. Result of groundwater 
samples analysis was compared with BIS (IS 10500:2012) 
drinking water standards (Table 2) to know groundwater 
quality for drinking purpose

Table 2: BIS drinking water standards (IS: 10500:2012)

Sl. No. Parameters  Potable Non potable

  Desirable Permissible

1 pH 6.5-8.5 - <6.5 and >8.5

2 Alkalinity (mg/l) 200 200-600 >600

3 Hardness (mg/l) 200 200-600 >600

4 Chloride (mg/l) 250 250-1000 >1000

5 Total Dissolved Solids (mg/l) 500 500-2000 >2000

6 Fluoride (mg/l) <1.0 1.0-1.5 >1.5

7 Iron (mg/l) <0.3 - >0.3

8 Ammonia (mg/l) <0.5 - >0.5

9 Nitrite (mg/l) <0.1 - >1.0

10 Nitrate (mg/l) <45 - >45

11 Phosphate (mg/l) <1.0 - >1.0

12 Residual Chlorine (mg/l) <0.2 0.2-1.0 >1.0

Anup Kumar et al.

 



International Journal of Environment  and  Health Sciences (IJEHS) Vol 4, Iss 3, 2022 3

RESULTS AND DISCUSSION

i. pH
In the study area pH ranges 6.5 to 9 (Table 1, Fig.2). As per 
BIS (IS 10500:2012) drinking water standards pH is desirable 
between 6.5 to 8.5 and non-potable if less than 6.5 and more 
than 8.5 (Table 2). pH is desirable in eight groundwater 
samples (Simla, Batta, Kurar, Dubbal, Kailram, Mator,Vajir 
Nagar, Kheri Lamba (i) and non-potable in one groundwater 
sample (Kheri Lamba (ii)). 

between 250 mg/l-1000 mg/l and non-potable  if more than 
1000 mg/l (Table 2). Chloride is desirable in four 
groundwater samples (Simla, Kurar, Kailram,Vajir Nagar) 
and permissible in five groundwater samples (Batta, Dubbal, 
Mator, Kheri Lamba (i), Kheri Lamba (ii)). 

Fig.2: pH in groundwater samples.

Fig.4: Hardness in groundwater samples.

Fig. 5: Chloride in groundwater samples.

Fig.3: Alkalinity in groundwater samples .

Fig. 6: TDS in groundwater samples.

ii. Alkalinity 
In the study area alkalinity ranges 150 mg/l to 600 mg/l (Table 
1, Fig.3). As per BIS (IS 10500:2012) drinking water 
standards alkalinity is desirable if less than 200 mg/l, 
permissible between 200 mg/l-600 mg/l and non-potable if 
more than 600 mg/l (Table 2). Alkalinity is desirable in one 
groundwater sample (Vajir Nagar) and permissible in eight 
groundwater samples (Simla, Batta, Kurar, Dubbal, Kailram, 
Mator, Kheri Lamba (i) and Kheri Lamba (ii)). 

iii. Hardness 
In the study area hardness ranges 140 mg/l to 1120 mg/l 
(Table 1, Fig.4). As per BIS (IS 10500:2012) drinking water 
standards hardness is desirable if less than 200 mg/l, 
permissible between 200 mg/l - 600 mg/l and non-potable if 
more than 600 mg/l (Table 2). Hardness is desirable in two 
groundwater samples (Simla, Vajir Nagar),permissible in 
five groundwater samples (Batta, Kurar, Dubbal, Kailram, 
Kheri Lamba (ii) and non-potable in two groundwater 
samples (Mator, Kheri Lamba (i)). 

iv. Chloride
In the study area chloride ranges 30 mg/l to 730 mg/l (Table 1, 
Fig.5). As per BIS (IS 10500:2012) drinking water standards 
chloride is desirable if less than 250 mg/l, permissible 

v. Total Dissolved Solids
In the study area TDS ranges 396 mg/l to 2904 mg/l (Table 1, 
Fig.6).  As per BIS (IS 10500:2012) drinking water standards 
TDS is desirable if less than 500 mg/l, permissible between 
500 mg/l-2000 mg/l and non-potable if more than 2000 mg/l 
(Table 2). TDS is desirable in two groundwater samples 
(Simla, Vajir Nagar), permissible in five groundwater 
samples (Batta, Kurar, Dubbal, Kailram, Kheri Lamba (ii) 
and non-potable in two groundwater samples (Mator, Kheri 
Lamba (I)). 



vi. Fluoride
In the study area fluoride ranges 1.0 mg/l to 5.0 mg/l (Table 1, 
Fig.7). As per BIS (IS 10500:2012) drinking water standards 
fluoride is desirable if less than 1.0 mg/l, permissible between 
1.0 mg/l-1.5 mg/l and non-potable if more than 1.5 mg/l 
(Table 2). Fluoride is permissible in two groundwater 
samples (Mator, Kheri  Lamba (i) and non-potable in seven 
groundwater samples (Simla, Batta, Kurar, Dubbal, 
Kailram,Vajir Nagar, Kheri Lamba (ii)). 

ix. Nitrite
In the study area nitrite ranges 0.2 mg/l to 1.0 mg/l (Table 1, 
Fig.10). As per BIS (IS10500:2012) drinking water standards 
nitrite is desirable if less than 1.0 mg/l and non-potable if 
more than 1.0 mg/l (Table 2). Nitrite is desirable in all the nine 
groundwater samples (Simla, Batta, Kurar, Dubbal, Kailram, 
Mator,Vajir Nagar, Kheri Lamba (i), Kheri Lamba (ii)).  
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Fig.10: Nitrite in groundwater samples.

Fig. 11: Nitrate in groundwater samples.

 Fig. 8: Iron in groundwater samples.

Fig. 9: Ammonia in groundwater samples. 

Fig. 7: Fluoride in groundwater samples.

vii. Iron
In the study area iron is nil in all the nine groundwater 
samples (Table 1, Fig.8). As per BIS (IS 10500:2012) 
drinking water standards iron is desirable if less than 0.3 mg/l 
and non-potable if more than 0.3 mg/l (Table 2). Iron is 
desirable in all the nine groundwater samples (Simla, Batta, 
Kurar, Dubbal, Kailram, Mator, Vajir Nagar, Kheri Lamba 
(i), Kheri Lamba (ii)).  

viii. Ammonia
In the study area ammonia ranges nil to 2.0 mg/l (Table 1, 
Fig.9). As per BIS (IS 10500:2012) drinking water standards 
ammonia is desirable if less than 0.5 mg/l and non-potable if 
more than 0.5 mg/l (Table 2). Ammonia is desirable in five 
groundwater samples (Simla, Dubbal, Kailram, Kheri Lamba 
(i), Kheri Lamba (ii) and non-potable in four groundwater 
samples (Batta, Kurar, Mator, Vajir Nagar).  

x. Nitrate
In the study area nitrate ranges 45 mg/l to 100 mg/l (Table 1, 
Fig.11). As per BIS (IS 10500:2012) drinking water 
standards nitrate is desirable if less than 45 mg/l and non-
potable if moer than 45 mg/l (Table 2). Nitrate is desirable in 
two groundwater samples (Kurar, Kheri Lamba (i)) and non-
potable in seven groundwater samples (Simla, Batta, Dubbal, 
Kailram, Mator, Vajir Nagar, Kheri Lamba (ii)).  

xi. Phosphate
In the study area phosphate is nil in all the nine groundwater 
samples (Table 1, Fig.12). As per BIS (IS 10500:2012) 
drinking water standards phosphate is desirable if less than 
1.0 mg/l and non-potable if more than 1.0 mg/l (Table 2). 
Phosphate is desirable in all the nine groundwater samples 
(Simla, Batta, Kurar, Dubbal, Kailram, Mator,Vajir Nagar, 
Kheri Lamba (i), Kheri Lamba (ii)). 

xii. Residual Chlorine
In the study area residual chlorine ranges nil to 0.2 mg/l 

(Table 1, Fig.13). As per BIS (IS 10500:2012) drinking water 

standards residual chlorine is desirable if less than 0.2 mg/l, 

permissible between 0.2 mg/l-1.0 mg/l and non-potable if 

more than 1.0 mg/l (Table 2). Residual Chlorine is desirable 

in eight groundwater samples (Simla, Batta, Kurar, Kailram, 

Mator, Vajir Nagar, Kheri Lamba (i), Kheri Lamba (ii)) and 

permissible in one groundwater sample (Dubbal).  
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groundwater samples and permissible in one groundwater 
sample. This study is highly useful for planning and 
monitoring of groundwater quality in the study area.
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Fig.12: Phosphate in groundwater samples.

Fig.13: Residual Chlorine in groundwater samples.

CONCLUSIONS
In the study area pH is desirable in eight groundwater samples 
and non-potable in one groundwater sample. Alkalinity is 
desirable in one groundwater sample and permissible in eight 
groundwater samples. Hardness is desirable in two 
groundwater samples, permissible in five groundwater 
samples and non-potable in two groundwater samples. 
Chloride is desirable in four groundwater samples and 
permissible in five groundwater samples. TDS is desirable in 
two groundwater samples, permissible in five groundwater 
samples and non-potable in two groundwater samples. 
Fluoride is permissible in two groundwater samples and non-
potable in seven groundwater samples. Iron, nitrite and 
phosphate are desirable in all the nine groundwater samples. 
Ammonia is desirable in five groundwater samples and non-
potable in four groundwater samples. Nitrate is desirable in 
two groundwater samples and non-potable in seven 
groundwater samples. Residual Chlorine is desirable in eight 
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