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Abstract 

Water that is present beneath the surface of land i.e. under the ground in the saturated zones is known as 

groundwater. A number of studies reveal that the water quality parameters are not as per permissible limits in 

various regions. The reasons of deteriorating water quality are both natural like rocks surrounding the under-

ground water as well as anthropogenic such as improper sewage disposal and many more. The present study 

involves the analysis of various groundwater quality parameters such as pH, Electrical conductivity (EC), 

Total dissolved solids (TDS), Total suspended solids (TSS), Dissolved oxygen (DO), Total hardness, 

Calcium hardness, Magnesium hardness, Total alkalinity, Salinity, Na+, Ca2+, Mg2+, Cl-, F-, SO4
2-, NO3

-, 

HCO3
-ions and total organic carbon (TOC). Correlation analysis among these parameters has been done. The 

study concludes thatthe groundwater of the study area is of saline nature. 
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Introduction 

Water that is present beneath the surface of land 

i.e. under the ground in the saturated zones is 

known as groundwater. Water exists in the pores 

in the materials under the ground such as gravel, 

rocks etc. These rocks are known as aquifers, if 

the underground water is flowing naturally out of 

these rocks or can be pumped out in considerable 

quantity. The biggest issue regarding groundwater 

is deterioration of its quality. A number of studies 

reveal that the water quality parameters are not as 

per permissible limits in various regions. The 

reasons of deteriorating its quality are both 

natural, like rocks surrounding the under-ground 

water, as well as anthropogenic such as improper 

sewage disposal and many more. In a study it is 

revealed that groundwater samples from the 

studied area Iraq, were not suitable for drinking 

purposes but found to be of excellent type for 

livestock and poultry use [1].Another study 

suggests that excessive fluoride may lead to 

neurotoxicity, carcinogenicity, genotoxicity, 

thyroid dysfunction and fertility problems 

[2].Enrichment of fluoride in groundwater is 

largely controlled by the F- containing minerals 

dissolution. Alkaline condition and calcium-

removing processes promote water–rock 

interactions [3]. Concentration of Nitrate nitrogen 

was found to exceed the Japanese drinking water 

quality standards i.e.10 mg/l at fifteen locations. 

Nitrateion was strongly correlated with Chloride, 

Potassium, Sulphate, and Calcium ion. The 

livestock waste was responsible for high 

correlation with Cl- and K+. Chemical fertilizers 

and calcareous material were responsible for 

correlation with SO4
2- and Ca2+ respectively 

[4].Coal mining is a big source of soil and water 

contamination [5]. During the analysis of 

physicochemical parameters of groundwater 

samples from RIICO Industrial area Bhiwadi 

(Alwar), it was found to have contaminants 

because of careless activities by industries. Toxic 

and carcinogenic chemicals were reported beyond 

limits in groundwater at few sampling sites. 

Ground water was reported as unsuitable for 

drinking and irrigation purpose [6]. Regarding 

correlation analysis, the physico-chemical 

parameters are correlated both positively and 

negatively among themselves [7].TDS is found to 

have the highest correlation with conductivity, 

sulphate, and chloride ion concentration whereas 

turbidity considerably correlates with nitrate in 

drinking water [8]. Another analysis showed 

significant linear relationship between pH, 

alkalinity, hardness, Ca2+ , Mg2+, concentration of 

F– and total solids [9]. A number of studies in 

Rajasthan report groundwater contamination [10]. 

This encouraged the author to study the ground 

water quality of Salarpur village as the study area 

is also surrounded by a number of industries. 

 

Materials and methods 

Study area chosen is Village Salarpur, Rajasthan, 

India. Sampling and analysis of groundwater 

samples was done as per APHA and IS. 

 

Results and Discussion 

Various groundwater quality parameters studied 

are pH, Electrical conductivity (EC), Total 

dissolved solids (TDS), Total suspended solids 

(TSS), Dissolved oxygen (DO), Total hardness, 

Calcium hardness, Magnesium hardness, Total 

alkalinity, Salinity, Na+, Ca2+, Mg2+, Cl-, F-, SO4
2-, 

NO3
-, HCO3

-ions and total organic carbon (TOC). 

Mean pH of groundwater samples reveals slightly 

alkaline nature of groundwater. Mean value of 

TDS, total hardness, total alkalinity is found to be 

above acceptable limits as per IS but below 

permissible limits. 

 

Correlation analysis 

Table 1 Correlation analysis of groundwater quality parameters of the study area 
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According to Australian and New Zealand 

guidelines for fresh and marine water quality, the 

values of correlation coefficient 0.7 to 1.0 shows 

strong linear correlation. 0.5 to 0.7 means 

moderate linear correlation. 0.3 to 0.5 shows weak 

linear correlation. 0 to 0.3 suggests little or no 

linear correlation. Correlation among various 

water quality parameters is shown in Table 

1.Dissolved oxygen is negatively correlated with 

almost all of the parameters. Nitrate and 

magnesium hardness are also moderately 

negatively correlated with each other. Most of the 

remaining parameters are linearly correlated to 

each other to different extents. 

 

A number of parameters reveal correlation 

coefficient ≥ 0.99 i.e. very strong linear 

correlation such as-EC with TDS, total alkalinity, 

Sulphate, Calcium and Chloride. TDS with total 

alkalinity, salinity, Sulphate, Chloride and 

Calcium. Calcium with EC, TDS, salinity and 

Sulphate. Total alkalinity with pH, EC, TDS, 

salinity, Chloride and Sulphate. Chloride with 

TDS, total alkalinity, EC and Sulphate. Calcium 

hardness with Sodium. EC and salinity shows 

perfect linear correlationas correlation coefficient 

= 1. 

 

Conclusion 

It can be concluded that ground water of the study 

area is highly saline. EC, Salinity, TDS and most 

of the ions are linearly correlated which further 

justifies the saline nature of the groundwater 

samples. 
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