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ABSTRACT: Ground water is the main principal source for drinking water and other activities in Andhra 
Pradesh. It is the basic duty of every individual to conserve water resources. The present study attempts to bring 
an acute awareness among the people about the quality of ground water by taking water samples from 33 specific 
locations in Anantapur district to characterize the physicochemical parameters of Ground water. To assess the 
quality of groundwater, each parameter was compared with the standard desirable limit of that parameter in 
drinking water as prescribed by different agencies. This paper is a new study on water quality parameters in 
analyzing Anantapur district drinking water.  
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INTRODUCTION 
Fresh water has become a scarce commodity due to over exploitation and pollution of water. Increasing population 
and its necessities have lead to the deterioration of surface and sub surface water [1]. However, uncontrolled 
extraction without commensurate recharge and leaching of pollutants from pesticides and fertilizers into the 
aquifers has resulted in pollution of groundwater supplies [2]. In addition to leachates from agriculture, ground 
water is threatened with pollution from various sources viz., domestic wastes, industrial wastes, agricultural 
wastes, run off from urban areas and soluble effluents [3]. All of these contaminants can find their way into local 
water bodies, and subsequently lead to the water quality problems [4]. Contamination often goes undetected for 
many years. One of the most disturbing aspects of the problem is that groundwater and soil pollution is essentially 
permanent. The major problem with the ground water is that once contaminated, it is difficult to restore its quality. 
Hence there is a need and concern for the protection and management of ground water quality [5-7]. A systematic 
study of water quality parameters not only helps to assess the overall water quality but also to quantify relative 
concentration of various pollutants in water and provide necessary cue for implementation of rapid water quality 
management programmes. In this present study, an attempt has been made to evaluate and improve the quality of 
ground water in Anantapur area and thereby to analyze various Physico-Chemical parameters. 

MATERIALS AND METHODS 
Water is a dynamic medium and its quality varies spatially and temporally. In order to characterise any water 
body, studies on the major components, hydrology, physico-chemical and biological characteristics, should be 
carried out. In this study following parameters have been studied for water quality analysis. 

Hydrological features 
A detailed knowledge of the hydrological properties of the water body must be acquired before an effective water 
quality monitoring system is established. Each of the water-body is characterised by unique hydrological features 
such as 
Rivers: Characterised by uni-directional current with relatively high average velocity (0.1-1.0 m/S). In general, 
comprehensive and continuous vertical mixing is achieved in rivers due to the existing currents and turbulence. 
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Lakes: Characterised by low, average current (0.001- 0.01 m/S) giving higher residential time for water. 
Currents within a lake are multi-directional with mixing regulated by the climatic conditions and lake depth. 
Ground water: Characterised by a steady flow pattern both in direction and speed that is largely governed by 
the porosity of the geological material as a result of which the mixing is poor.  

Physical, Chemical and Biological Properties 
The physical and chemical properties of a freshwater body are characteristic of the climatic, geochemical, 
geomorphological and pollution conditions (largely) prevailing in the drainage basin and the underlying aquifer 
where as biological quality is a combination of both qualitative and quantitative characterisation. The Physical, 
chemical and biological parameters analysed to assess the water quality are: 
Physical parameters: Colour, Temperature, Transparency, Turbidity and Odour. 
Chemical parameters: pH, Electrical Conductivity (E.C), Total Solids (TS), Total Dissolved Solids (TDS), Total 
Suspended Solids (TSS), Total Hardness, Calcium Hardness, Magnesium Hardness, Nitrates, Phosphates, 
Sulphates, Chlorides, Dissolved Oxygen (D.O), Biological Oxygen Demand (BOD), Chemical Oxygen Demand 
(COD), Fluorides, Free Carbon-di-oxide, Potassium and Sodium. 
Heavy metals: Lead, Copper, Nickel, Iron, Chromium, Cadmium and Zinc. 
Biological parameters: The biological parameters involved the qualitative analyses of planktons (zooplankton 
and phytoplankton). 
Field measurement: The field parameters measured include pH, conductivity, dissolved oxygen, temperature and 
transparency. 

Physico- Chemical Parameters 
It is very essential and important to test the water before it is used for drinking, domestic, agricultural or industrial 
purpose. Water must be tested with different physic-chemical parameters. Selection of parameters for testing of 
water is solely depends upon for what purpose we going to use that water and what extent we need its quality and 
purity. Water does content different types of floating, dissolved, suspended and microbiological as well as 
bacteriological impurities. Some physical test should be performed for testing of its physical appearance such as 
temperature, color, odour, pH, turbidity, TDS etc, while chemical tests should be perform for its BOD, COD, 
dissolved oxygen, alkalinity, hardness and other characters. For obtaining more and more quality and purity 
water, it should be tested for its trace metal, heavy metal contents and organic i.e. pesticide residue. It is obvious 
that drinking water should pass these entire tests and it should content required amount of mineral level. Only in 
the developed countries all these criteria’s are strictly monitored. Due to very low concentration of heavy metal 
and organic pesticide impurities present in water it need highly sophisticated analytical instruments and well 
trained manpower. In this study we tested different physic chemical parameters monitoring quality of water. 
pH 
PH is most important in determining the corrosive nature of water. Lower the pH value higher is the corrosive 
nature of water. pH was positively correlated with electrical conductance and total alkalinity. 
EC (Electrical Conductivity) 
Conductivity shows significant correlation with ten parameters such as temperature, pH value, alkalinity, total 
hardness, calcium, total solids, total dissolved solids, chemical oxygen demand, and chloride and iron 
concentration of water. 
TOTAL DISSOLVED SOLIDS (TDS) 
Dissolved solids are solids that are in dissolved state in solution. Waters with high dissolved solids generally are 
of inferior palatability and may induce an unfavourable physiological reaction in the transient consumer. 
TURBIDITY (TUR) 
It is an expression of optical property; wherein light is scattered by suspended particles present in water (Tyndall 
effect) and is measured using a nephelometer. Suspended and colloidal matter such as clay, silt, finely divided 
organic and inorganic matter; plankton and other microscopic organisms cause turbidity in water. 
ALKALINITY 
It is composed primarily of carbonate 2

3( )CO  and bicarbonate ( 3HCO  ), alkalinity acts as a stabilizer for pH. 

Alkalinity, pH and hardness affect the toxicity of many substances in the water. 
TOTAL HARDNESS (TH) 
Hardness is predominantly caused by divalent cations such as calcium, magnesium, alkaline earth metal such as 
iron, manganese, strontium, etc. The total hardness is defined as the sum of calcium and magnesium 
concentrations, both expressed as CaCO3 in mg/L. Carbonates and bicarbonates of calcium and magnesium cause 
temporary hardness. Sulphates and chlorides cause permanent hardness. 
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Table:1 Hardness Chart (for drinking water) 
Soft 0 – 60 mg/L 

Medium 60 –120 mg/L 
Hard 120 – 180mg/L 

Very Hard > 180 mg/L 
CALCIUM (Cal) 
It is measured by complexometric titration with standard solution of ETDA using Patton’s and Reeder’s indicator 

under the pH conditions of more than 12.0. These conditions are achieved by adding a fixed volume of 4N 
Sodium Hydroxide. The volume of titre (EDTA solution) against the known volume of sample gives the 
concentration of calcium in the sample. 
MAGNESIUM (Mg)  
It is also measured by complexometric titration with standard solution of EDTA using Eriochrome black T as 
indicator under the buffer conditions of pH 10.0. The buffer solution is made from Ammonium Chloride and 
Ammonium Hydroxide. The solution resists the pH variations during titration 
CHLORIDES (Cl) 
The presence of chlorides in natural waters can mainly be attributed to dissolution of salt deposits in the form of 
ions (Cl-). Otherwise, high concentrations may indicate pollution by sewage, industrial wastes, intrusion of 
seawater or other saline water. It is the major form of inorganic anions in water for aquatic life. High chloride 
content has a deleterious effect on metallic pipes and structures, as well as agricultural plants. They are calculated 
by Argentometric method. 
FLUORIDE (Fl) 
Fluorides have dual significance in water supplies. High concentration causes dental fluorosis and lower 
concentration (<0.8 mg/L) causes dental caries. A fluoride concentration of approximately 1mg/L in drinking 
water is recommended. They are frequently found in certain industrial processes resulting in fluoride rich 
wastewaters. Significant sources of fluoride are found in coke, glass and ceramic, electronics, pesticide and 
fertiliser manufacturing, steel and aluminium processing and electroplating industries. It is calculated by 
SPADNS method. 
General of range of chemical constituents in ground water as given by Water Quality Standards of India (Source 
IS 2296:1992) are given in the Table 1 
 

Table 2: Water Quality Standards in India (Source IS 2296:1992) 
S.No Chemical Constituent Min. Max. General Range 

1 TDS 305 729  
2 Total Alkalinity 108.5 198.6  
3 TH 150 1220 100-400 (600 mg/l) 
4 Calcium (mg/l) 49.3 240 10-80 (200 mg/l) 
5 Magnesium (mg/l) 12 185 15-100 (100 mg/l) 

6 Chlorides 43 1358 25-500 (1000 mg/l) 

7 Fluoride 0.26 2.25 < 0.5 (1.5mg/l) 

8 pH 6.5 8.5 
May be relaxed up to 
9.2 in the absence 

9 EC (micromhos/cm) - - 2250 
10 TUR 5 10  

Sampling 
The sample collected should be small in volume, enough to accurately represent the whole water body. The water 
sample tends to modify itself to the new environment. It is necessary to ensure that no significant changes occur 
in the sample and preserve its integrity till analysed (by retaining the same concentration of all the components as 
in the water body). The essential objectives of water quality assessment are to: 

 Define the status and trends in water quality of a given water body. 
 Analyse the causes for the observed conditions and trends. 
 Identify the area specific problems of water quality and provide assessments in the form of 

management to evaluate alternatives that help in decision-making. 
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Types of Sampling 
Generally three types of sampling are adopted for collecting water samples. 
Grab or Catch sampling: the sample is collected at a particular time and place that represents the composition of 
the source at that particular point and time. 
Composite sampling: a mixture of grab samples is collected at the same sampling point at different time intervals. 
Integrated sampling: a mixture of grab samples collected at different points simultaneously 

RESULTS AND DISCUSSION 
The systematic calculation of water quality analysis provide indirect means for rapid monitoring of water quality. 
The correlation coefficient measures the degree of association that exists between two variables, one taken as 
dependent variable. The greater the value of regression coefficient, the better is the fit and more useful the 
regression variables Correlation are the mutual relationship between two variables. Direct correlation exists when 
increase or decrease in the value of one parameter is associated with a corresponding increase or decrease in the 
value of other parameter. In this study, the numerical values of correlation coefficient, R for the10 water quality 
parameters are tabulated shown below. In this study we want to find the correlation of TDS with other parameters 
 

Table 3: Water Quality parameters 

 
Max Min Range Mean SD SE CV% 

pH 8.16 6.73 1.43 7.34 0.299 0.0514 4.07 

EC 3220 812 2408 1777.75 508.749 88.562 28.618 

TDS 5486 535 4951 1649.01 850.47 148.05 51.572 

TUR 2.8 1.2 1.6 1.978 0.423 0.074 21.147 

Total Alkalinity 1500 110 1390 315.75 235.399 40.978 74.553 

TH 2000 120 1880 387.27 309.528 53.882 79.925 

Calcium (mg/l) 1000 80 920 193.939 154.119 26.828 79.467 
Magnesium 

(mg/l) 
1000 40 960 192.727 155.196 27.016 80.526 

Chlorides 2000 40 1960 223.79 338.986 59.0098 151.476 

Fluoride 2.8 0.4 2.4 0.885 0.549 0.0956 62.034 
 
In this study we have taken confidence level as 95% then when significance F is very low then the regression is 
good else it is not good when the p value <5% then that coefficient values of x is fully depended on y else not 
depended. 
In  this  study,  the  numerical  values  of  correlation  coefficient, R for thirty three water quality parameters are  
tabulated in Table IV. The linear regression Analyses have been carried out experimentally for the water quality 
parameters which are found to have better and higher level of significance in their correlation coefficient 
(R>0.50). The regression equations obtained from the analysis are given in the Table VI. The different dependent 
characteristics of water quality were calculated using the regression equation and by substituting the values for 
the independent parameters in the equations. In current study, it is evident that distribution of TDS with TA, TH, 
CAL &MG were significantly correlated (R > 0.6). Based on above results TDS having high positive correlation 
with TA, TH, CAL, MG & F, so that the drinking people have an unfavorable physiological reactions, i.e Waters 
with high dissolved solids generally are of inferior palatability and may induce an unfavorable physiological 
reaction in the transient consumer 
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Table 4: Physicochemical parameters of drinking water at studied Anantapur city 
 

pH EC TDS TUR 
Total 

Alkalinity 
TH 

Calcium 
(mg/l) 

Magnesium 
(mg/l) 

Chlorides Fluoride 

S1  Bukkaraya 
Samudram 1 

7.44 3220 1317 2.3 320 200 100 100 160 2.8 

S2 Bukkaraya 
Samudram 2 

7.44 2640 535 2.1 120 120 80 40 40 0.6 

S3 Vidya Nagar 7.57 1722 5486 1.7 1500 2000 1000 1000 2000 2.6 
S4 New Anantapur 7.67 2240 1319 1.4 320 240 120 120 120 1.1 

S5 Court Road 7.49 1143 2138 1.9 240 320 160 160 320 0.4 
S6 Old Town 7.49 2042 1416 2.5 280 260 130 130 360 0.8 

S7 Srinagar Colony 
(1) 

7.41 1238 1609 2.2 360 280 140 140 180 0.6 

S8 Srinagar Colony 
(2) 

7.40 2182 1810 1.7 270 260 130 130 90 0.7 

S9 Uravakonda 7.39 1084 1800 1.4 410 300 150 150 250 1.1 
S10 Kalyandurg 7.55 812 1550 2.4 250 240 120 120 170 0.5 

S11 Maruthi Nagar 7.49 1999 1620 2.3 280 280 140 140 110 1.0 
S12 Tadipatri 7.56 1624 1410 2.3 310 280 140 140 120 0.6 
S13 Goothy 7.28 1910 1720 1.8 340 320 160 160 110 0.7 

S14 SVN Colony 7.22 1735 2315 1.7 560 540 260 260 450 1.5 
S15 Krishna Nagar 7.28 2170 1700 2.1 300 320 160 160 120 0.8 
S16 Rajender Nagar 7.49 2480 1820 1.2 230 340 170 170 90 0.7 

S17 Nayini palli 7.47 1257 1512 2.1 310 410 205 205 105 0.6 
S18 Karakamukkala 7.42 1426 1620 1.8 290 360 180 180 110 0.8 

S19 Sainagar 7.37 2020 2100 1.4 410 560 280 280 120 0.8 
S20 Bommeparthy 7.42 1939 1120 1.6 230 340 170 170 110 0.5 
S21 Dharmavaram 6.73 1635 2400 1.7 450 620 310 310 520 1.4 
S22 Nehru Nagar 6.98 1257 1400 1.9 230 320 160 160 120 0.5 
S23 Ashok Nagar 7.79 1550 1640 1.6 240 340 170 170 90 0.6 
S24 Railway line 6.87 1550 2530 2.3 460 580 290 290 430 1.6 

S25 TV tower 7.01 2480 1840 2.4 210 340 170 170 110 0.8 
S26 Gandhi Nagar 7.15 1823 820 2.6 140 320 160 160 120 0.6 

S27 AAkuthotapalli 7.27 2190 780 2.5 160 300 150 150 110 0.6 
S28 Navabharath 

Nagar 
7.28 1986 1213 2.3 260 410 205 205 140 0.8 

S29 Ramnagar 6.92 1635 650 1.9 110 230 115 115 110 0.6 
S30 Kovvur Nagar 

(1) 
6.83 1299 1150 1.7 210 320 160 160 120 0.8 

S31 Kovvur Nagar 
(2) 

6.86 1402 1620 1.4 240 380 190 190 130 0.6 

S32 Sunkulamma 
palem 

7.23 1587 560 2.8 120 230 115 115 110 0.5 

S33 Sapthagiri line 8.16 1389 1900 2.6 260 420 210 210 140 0.6 

 
Table 5: Correlation coefficients among various water quality parameters 
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Table 6: A Linear correlation coefficient R and regression equation for some pairs of parameters which 

have significant value of correlation 

 
 

CONCLUSION 
TDS having high positive correlation with TA, TH, CAL, MG & F, so that the drinking people have an 
unfavorable physiological reactions, i.e Waters with high dissolved solids generally are of inferior palatability and 
may induce an unfavorable physiological reaction in the transient consumer. 
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