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ABSTRACT 

This study intends to  evaluate hydrogeochemical properties of groundwater for drinking and irrigation purpose in and around Badvel area of Y.S.R Kadapa 
district (Andhra Pradesh). To accomplish this objective, twenty five groundwater samples were collected and analyzed for quality parameters viz pH, EC, TDS, 
TH, Ca2+, Na+, K+, CO3

2-, HCO3
-, SO4

2-, Cl-, NO3
- and  F-. Most of the groundwater samples are above the safe limits of W.H.O standards. Total dissolved solids 

(TDS), total hardness (TH), electrical conductivity (EC), chloride, sulphates, fluoride, nitrate levels in groundwater are beyond acceptable limits. The Gibbs plot 

indicates that groundwater samples fall within the field of rock dominance which is the  predominant hydrogeochemical factor controlling the water chemistry. 
Piper's diagram reveals that water is of Na+-K+-Cl--SO4

2- type. Agricultural water quality indices like percent sodium, sodium adsorption ratio, kellys ratio, 
magnesium hazard, permeability index, potential salinity, soltan classification were also determined. Percent sodium (% Na) of 80% of water is under doubtful 
class. 36% of groundwater samples are unsuitable for irrigation with respect to magnesium hazard. 100% of groundwater belongs to undoudtful category in 

terms of Permeability Index (PI),  Potential Salinity (PS) and Kelly’s Ratio (KR). Based on our study, majority of groundwater samples fall under the unsuitable 
category for drinking and irrigation purposes and requires proper groundwater management techniques. 
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INTRODUCTION 

For the  long-term growth, there must be reliable and easy 

access to safe drinking water. The chemical and physical 
quality of water determines its suitability for various 
purposes. Groundwater chemistry is primarily influenced by 
natural and manmade factors. Groundwater's hydrochemical 

properties are influenced by the lithological and 
geochemical composition through subsurface movement 
(Elango et al., 2003). Its percolation through pore spaces 
and weathered formations can cause changes in various 

hydrochemical properties (Rajmohan and Elango 2004; 

Brindha and Elango, 2012). Groundwater chemistry can be 
also be influenced by a variety of anthropogenic factors, 
including point sources such as waste disposal and sanitary 

conditions (Amoako et al., 2011; Brindha and Elango, 
2015). The efficient assessment of physico-chemical 
parameters, their origin, and the regulation of 
hydrogeochemical operations are critical for the ecosystem's 
long-term viability. Many workers have studied 

physicochemical and hydrochemical factors to assess the 
features of groundwater (Sanchez Martos et al., 1999; 
Subbarao et al., 2002; Bharadwaj and Singh 2011; Sredevi 
et al., 2018). Due to the lack of a suitable water source, 

groundwater is considered of fundamental importance. As a 
result, groundwater quality has become one of the most 
pressing environmental concerns (Ravichandra and 
Chandana 2006). In India, groundwater is the primary 

source of drinking water for both urban and rural 
populations. In rural places, groundwater accounts for more 
than 88 percent of clean drinking water (Jain et al., 2010).  

Groundwater is used for agriculture and industrial purposes 
in addition to drinking. In today's world, advanced pumping 
techniques have created a demand for groundwater. As 
surface water pollution worsens, groundwater extraction 

rises dramatically, resulting in increased groundwater 
pollution and abuse. Because people rely on groundwater 
for a variety of uses, the quality of drinking water has a 
direct impact on public health. It is critical to keep track of 

it in a methodical manner. Increased irrigation methods 
could also pollute groundwater (Pawar and Shaikh, 1995). 
Groundwater irrigates 39 million hectares in India, it 
accounts for approximately 80% of residential use and more 

than 45 percent in agriculture (Kumar et al., 2005). 
Groundwater is considered the only substantial and viable 
source of water for irrigation activities in India (Kinzelbach 
et al., 2003).  

As per the available information groundwater pollution is 

caused by a variety of factors including geogenic and 

anthropogenic pollution, nitrogen pollution, agricultural 
practices, and the dissolution of rocks and soil (Guo et al., 
2007; Elango et al., 2012; Sunitha et al., 2016, 2018, 2022; 
Sunitha and Reddy, 2022; Adimilla and Venkatayogi 2017; 

Sreedevi et al., 2019). Several researchers have carried out 
groundwater quality investigations, viz,  (Arumugam and 
Elangovan, 2009; Sreedevi et al., 2017, 2018; Sunitha and 
Reddy, 2019; Sudharshan Reddy et al., 2018, 2020). 

Understanding the geochemical evolution of groundwater is 
critical for the long-term development of semi-arid water 

resources region like  Badvel in the Y.S.R Kadapa District 
(Figure 1), where groundwater is the primary source of 


