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Abstract : Ground water is a valuable natural source and its quality is a important issue due to increase the population and industrial 

development, in the study area the communities depends on groundwater as directly for drinking purpose, hence the quality of 

groundwater is very important, water samples were collected from ten villages in the study area and analysed in the laboratory using 

standard APHA, procedures for various parameters, such as pH, TDS, Total Hardness, Electrical Conductivity, F-, SO4
2-, Cl-, Ca2+, 

Mg2+, K+, Na+, F-, Fe-, and compared with the BIS, WHO and APHA standards to study the physico-chemical and statistical, the 

results revels that maximum concentrations and exceeded the standard values and cause health impacts, so that it requires 

groundwater treatment before consumption for its use.  
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I. INTRODUCTION 

The fresh water on the earth is only 2.8% out of all the waters on the earth and out of that 0.03% of fresh water is readily 

available for drinking and other purposes in the form of surface water and ground water. (Venkata rao and Kalpana 2016), It is a 

nature’s most wonderful abundant and useful compound, and not only essential for the lives of animals and plants, but also occupies a 

unique position in industries, most of the people directly depends on surface, ground and rain water to meet their needs especially for 

Drinking and domestic purpose (Sudhakar et al., 2014), In India, most of the population is depends on groundwater as the only source 

for drinking supply, and it is believed that comparatively much clean and free from pollution than surface water.( Mangukiya et al 

2012), The Groundwater is the prime resource and most significant environmental problems in coastal Andhra Pradesh, that increase 

in salinity of the groundwater. The source of salinity and the mechanism of groundwater salinization in the coastal Andhra Pradesh 

are not known. (Sudhakar et al., 2014a), the drinking water quality depends on many physico-chemical parameters concentrations and 

indicators to measure the quality for of irrigation (Sudhakar et al., 2014b, Srinivas et al., 2018). The quality of groundwater for 

drinking and other purposes have been assessed by comparing with the guidelines recommended by World Health Organization 

(WHO, 2004). and several researchers has been done on groundwater for irrigation, domestic and other purposes (Singh et al. 2008; 

Xiang et al. 2009; Shrestha et al.,2010). 

 

1.1 Study area   
Prakasam district was originally constituted on 2 February 1970, carved out of Guntur, Nellor and Kurnool districts of 

Andhra Pradesh. It was carved out of three taluks of Guntur District i.e. Addanki, chirala and Ongole, four taluks of Nellor district, 

i.e. kandukuru, kanigiri, Darsi and Podili and three taluks of Karnool district i.e. Markapur, Yarragondalalem and Giddaluru. It is one 

of the nine districts in the Coastal Andhra Pradesh. The PC Palle is one of the mandal in 56 mandals of Prakasam district, it consists 

of 68 Villages and 18 Panchayats (Srinivasa Rao et al., 2018). 
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Fig: 1 Study area Map  

 
 

2. MATERIALS AND METHODS 

2.1 Sample collection 
The samples were collected from ten villages in the study area based on the consumption of groundwater for drinking and 

domestic. The sampling points of selected villages are noted as sample- S1-Battupalle, S2-Chinavari Madugu, S3-Chinthagum Palle, 

S4-Chowta Gogula Palle, S5- Guntu Palle, S6-Lakshmakka Palle, S7-Marella, S8-Muddapadu, S9-Murugammi, S10-Neredu Palle. A 

field investigation was done to overview the quality of groundwater in various villages of the Pedacherlopalle mandal. The capacity of 

each sample bottle is 1L. 10 samples were collected from different villages in the study area and analyzed using standard procedures 

in the laboratory (APHA, 1985, WHO, BIS). The list of samples collected from the study area given in Table 1. The parameters 

include various physical and chemical constituents are analyzed in the laboratory according to lab procedures and several studies 

refers to ground water quality analysis has been explored by many authors like Rajan & Paneerselvam (2005), and Shikha Bisht et al. 

(2007),  Arun Kumar et al, (2015). 

 

Correlation analysis was measures with the closeness of relationship between independent and dependent variables of chosen 

parameters. If the correlation coefficient is near to +1 or –1, it shows the probability of linear relationship between the variables x and 

y.(Sudhakar et al., 2014 a), The correlation between the parameters is strong, when it is in the range of +0.8 to 1.0 and -0.8 to -1.0, 

moderate when it is having value in the range of +0.5 to 0.8 and -0.5 to -0.8, weak when it is in the range of +0.0 to 0.5 and-0.0 to -

0.5, the following equation is used to find the correlation of parameters .(equ-1) 

--------(equ-1) 
Where, x (x =values of x- water quality parameters. If the values of correlation coefficient ‘R’ between two variables x and y are 

fairly large, it implies that these two variables are highly correlated. Variable, X =average values of x) and y (y =values of y-variable, 

Y =average values of y) represents two different 

 

3.  RESULTS AND DISCURSION  

The groundwater quality of selected sampling sites in Pedacherlopalle mandal were observed by analyze groundwater sample 

parameters are physico-chemical, and study the statistical analysis. pH indicates the intensity of acidity and alkalinity in water. It is 

one of the important parameter of water body. In present study, the pH values are found to be in the range from 6.9 to 8.9.All the 

ground water samples are within the permissible limit (6.5 – 8.5 according to WHO & BIS). Except Sample 6- and Samples 10 

(table1&3), the average is 8.02, in statistical analysis the Standard deviation and standard errors are 0.639 and 0.202.  In the study 

area the pH is slightly basic nature in few sampling station, the high values of pH result by waste discharge, microbial decompositions 

in the water body (Patil et al., 2012). Total dissolved solids concentration in all sampling stations were exceeded the permissible limit 

500 Mg/l, the average, minimum, maximum, standard deviation and standard error are observed 1960.3 mg/l, 1125 mg/l, 2741 mg/l, 

482.84 and 152.67, the correlation with the other parameters Fe, Mg, and Ca positive correlation which leads the increase the 

dissolved particles in groundwater, due to over extraction of groundwater through bore wells and salt water intrusions affect the 

dissolved substances in the ground aquifers, High concentration of Total Dissolved Solids are aesthetically  unsatisfactory for use 

(Kumar and Kumar, 2013). 

 

Hardness of water is defined as the inhibition of soap action in water in presence of magnesium and calcium salts such as 

carbonates, sulfates, and chlorides (Sudhakar et al., 2014 b), The hardness values in the study area to be high in all samples except S4 
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& S5 in the study area, the standard permissible limit is 300mg/l according to WHO & BIS, the correlation of Total Hardness with 

SO4-0.843, Na-0.628, Mg-0.572, Cl-0.564 are positive correlation (table 4 & figure 5), the minimum and maximum values are 234-

652 Mg/l and the standard deviation is 144.1 mg/l and standard error is observed in the groundwater samples are 45.51 (table 3 & 

figure 3), it indicates the groundwater having the more hardness by the presence of Ca and Mg salts (Kataria et al., 2011), and causes 

Urolithiasis. The chloride concentration in the groundwater samples lied between 220-425 mg/L. It is normally the dominant anion. 

The permissible limit for chloride in drinking water is 250-mg/L (WHO and BIS) high concentration of chloride is due to the invasion 

of domestic wastes and disposals by human activities (Jha and Verma., 2000, Jothi et al., 2010). In the present study; the value of 

chlorides except S4 & S5 samples are in permissible limit remaining all samples found to be high concentration table: 2, 3 & 4, figure 

2, which can cause corrosion on iron plates or pipes. The correlation of the chlorides with other parameters like SO4-0.687, TH-0.564, 

Mg-0.463, Na-0.253 and K-0.23 are positive correlation which indicates the TDS and Hardness of water will increase and effect to the 

organism’s health without proper treatment, the chloride concentration serves as an indicator of pollution by sewage. People 

accustomed to higher chloride in water are subjected to Laxative (Fried & combarnous, 1971). 

 

 The Iron concentration  in study are groundwater samples are observed that the minimum level is 1.5 mg/l, maximum levels 

is 5.2 mg/l, Standard deviation and standard errors were observed in statistical study that are 1.67 & 0.369, (table 2 & figure 4 and 6) 

shows in graphical representation, except S10 remaining all sampling stations were exceeded the permissible limit of Iron (table 3) 

according to the standards BIS and WHO, The high concentration of iron causes a bitter astringent taste to water and a brownish color 

to laundered clothing and plumbing fixtures. (Manjesh and Ramesh, 2012). Electrical conductivity of water is a direct function of its 

total dissolved salts (Harilal et al, 2004). According to WHO and USPH total dissolved solid values for drinking water permissible 

minimum is 500 mg/L, the maximum permissible limit is 1500 mg/L. The analyzed data shows that three samples had more than the 

maximum permissible limit. Electrical conductivity is the indicator the total ionized constituent of water. It is directly related to sum 

of the cations and anions (Maruthi and Rao S R K, 2004), Electrical Conductivity in present study all the samples are exceeded in 

groundwater samples according to WHO and BIS standards 300 μmhos/cm, the values are range from 1024 to 3214, the standard 

deviation and Standard errors are 634.14 and 200.83, the high conductivity values obtained for the groundwater is an indication of its 

effect on the water quality. 

 

The Sodium, Mg, Ca, Potassium and Fluoride values are exceeded in all sampling stations according to WHO and BIS 

Standards indicated in table 2 & 3, and the graphical representation shows that ranges of all sampling stations figure: 4 &7, the 

correlation study is use to find out the relationship of different independent and dependent variables either positive or negative, 

indicated in table 4. It is the measurement of the strength and statistical significance of the relation between two are more water 

quality (Mehta, 2010). The Sulphtes concentration in the study area range from 48 to 274 mg/l,  some of the sampling sites S1, S2 and 

S8 were exceeded the standard level, the standard deviation and standard errors are 76.06, 24.053, the correlation with TH-0.843, Cl-

0.68, Mg-0.65 Na-0.35 and K-0.221 are observed the positive relation,  it indicates the formation of acidity and leads to acidic nature 

of water, the similar studies were observed by the Sudhakar et al., (2014c). 

 

Table 1: Sampling stations in the study area 

S.No Sample Name Sample No 

1  Battupalle 

S1 

2 Chinavari Madugu  

S2 

3 Chinthagum Palle  

S3 

4 Chowta Gogula Palle  

S4 

5  Guntu Palle  

S5 

6  Lakshmakka Palle  

S6 

7 Marella  

S7 

8 Muddapadu 

S8 

9 Murugammi  

S9 

10 Neredu Palle  

S10 

 

  pH TDS Cl Na Ca Mg F K SO4 EC Fe TH 

Min 6.9 1125 220 145 101 49 1.9 54 48 1024 1.5 234 

Max 8.9 2741 425 325 184 95 4.6 162 274 3214 5.2 652 

Average  8.02 1960.3 298.8 257.2 142.5 74.3 2.612 108.1 140.5 2301.2 2.887 450 
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Table 2: Min, Max, Average, Standard deviation and Standard Error of Groundwater quality parameters 

 

Table: 3 Standard Values of parameters and exceeded samples in the study area 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 Table 4: Correlation coefficient in Ground water 

 

pH TDS Cl Na Ca Mg F K SO4 EC Fe TH 

pH 1 

           TDS -0.423 1 

          Cl 0.1633 0.002 1 

         Na 0.5524 -0.406 0.253 1 

        Ca 0.1878 0.132 0.033 -0.203 1 

       Mg 0.258 0.346 0.463 0.17 -0.232 1 

      F 0.1865 -0.141 -0.136 0.158 0.317 -0.001 1 

     K -0.347 -0.309 0.232 -0.24 -0.104 0.0396 -0.057 1 

    SO4 0.1922 0.048 0.687 0.355 -0.498 0.6544 -0.386 0.221 1 

   EC 0.0445 -0.362 -0.486 -0.382 0.14 -0.546 0.4015 0.164 -0.485 1 

  Fe -0.54 0.691 -0.334 -0.611 -0.244 -0.035 -0.247 -0.24 -0.147 0.145 1 

 TH 0.2226 -0.191 0.564 0.628 -0.582 0.5725 -0.371 0.152 0.843 -0.686 -0.3979 1 

 

Figure 2: TDS and EC levels in groundwater samples in the study area 

 
 

Figure 3: Cl, SO4, TH levels in the groundwater samples of the study area 

SD 0.6391 482.811 55.7072 65.168 23.057 16.806 0.807 37.655 76.062 634.14 1.167 144.1 

SE 0.2021 152.678 17.6162 20.608 7.2912 5.3147 0.2552 11.907 24.053 200.53 0.369 45.57 

S.No Parameter  Range  Standards Exceeded samples 

1 pH 6.5-8.5 WHO/BIS S6, S10 

2 EC 300 WHO/BIS All samples 

3 TDS 500 WHO/BIS All samples 

4 TH 300 WHO/BIS Except S4 & S5 

5 Ca 75 WHO All samples 

6 Mg 30 WHO/BIS All samples 

7 Cl 250 WHO/BIS Except S4 & S5 

8 SO4 200 WHO/BIS S1, S2 & S8 

9 Na 60 WHO All Samples 

10 K 20 WHO All Samples 

11 F 1.5 WHO/BIS All Samples 

12 Fe 0.1 WHO/BIS Except S10 

http://www.ijcrt.org/


www.ijcrt.org                                         © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882 

IJCRT1812386 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1244 

 

 
 

Figure 4: Fluoride and Iron levels in the groundwater samples  

 
 

 

Figure 5: Standard deviation and Standard error of the TDS, EC and TH  

 
 

Figure 6: Standard deviation and Standard error of the pH, F & Fe 

 
 

Figure 7: Standard deviation and Standard error of the groundwater parameters 
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4. CONCLUSIONS 

The groundwater quality in the study area is not good condition, according to the laboratory analysis of the selected water 

samples in Pedacherlopalle mandal region, 90 percent of the samples are exceeded the standard values of WHO and BIS, the direct 

use of the groundwater for drinking purpose cause the health problems due to high concentrations of the parameters like TDS, TH, 

EC, Cl, Ca, Mg, Na, K, F, effect on the skin, bones and kidneys, as well as gastrointestinal problems, over hair falling, scaling 

formation on utensils, so this paper concluded that the primary and secondary treatment are required before use by the communities    
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