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ABSTRACT 

 

 The present study, groundwater quality of various water quality parameters (WQPs) 

such as pH, Total Acidity (TAC), Total Alkalinity (TA), Total Dissolved Solids (TDS), 

Electrical Conductivity (EC), Total Hardness (TH), Chlorides (Cl), Sulphates (SO4), Nitrate 

(NO3) and Fluoride (F) were studied  and  contrast with permissible limits of Bureau of Indian 

standards (BIS) and World health Organisation (WHO). Ten samples (S1-S10) were collected 

from bore wells in various localities in and around Srikalahasti town. The present work shows 

the overall groundwater quality of Srikalahasti is poor and undesirable for drinking and other 

domestic purpose which recommends the use of indigenous technologies, to make water fit 

for drinking purpose.  
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INTRODUCTION 

Water from beneath the ground has been exploited for domestic use, livestock and irrigation 

since the earliest times. Groundwater is almost globally important for human consumption, 

and changes in quality can have serious consequences. The chemical composition of 

groundwater is a measure of its suitability as a source of water for human and animal 

consumption, irrigation, industrial and other domestic purposes. It influences the structural 

and functional aspects of an ecosystem. So that it is important to detect change and early 

warnings of change both in natural systems and its pollution. 

 

Water pollution not only affects water quality but also threats human health, economic 

development, and social prosperity of a country [1]. In India, where groundwater is used 

intensively for irrigation and industrial purposes and a variety of land and water-based 

human activities are causing pollution of this precious resource. Its over-exploitation is 

causing aquifer contamination in certain instances, while in certain others its unscientific 

development with insufficient knowledge of groundwater flow dynamic and geo-

hydrochemical processes has led to its mineralization. Various geo-statistical concepts are 

used for the interpretation of complex data sets which allows a better understanding of the 

water quality parameters [2].  

 

Assessing risk involves identifying the hazard associated with a particular occurrence, action, 

or circumstance and determining the probability of that hazard occurring [3]. Hence, 
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evaluation of groundwater quantity and quality is important for the development of further 

civilization and to establish database for planning future water resources development 

strategies. 

 

The objective of the present work is to discuss the groundwater quality of various WQPs in 

and around Srikalahasti town. It is a town on the banks of River Swarnamukhi, which is one 

of the holy centres in Chittoor district of Andhra Pradesh and its geographical coordinates are 

13° 45' 24.21504" North, 79° 42' 14.73804" East. The township is close to Tirupati and is a 

part of the Tirupati Urban Development Authority (TUDA), AP, India. 

 

 MATERIALS AND METHODS 

Ground water samples ten (S1-S10) were collected from bore wells in and around 

Srikalahasti town during the months of March-April 2012. The random sampling technique 

was adopted. Grab sampling was fallowed. They were analyzed for various WQPs such as 

pH, TAC, TA, TDS, EC, TH, Cl, SO4, NO3 and F as per the methods described in Standard 

Methods for the Examination of Water and Wastewater, American Public Health Association 

[4]. All chemicals used were of Analar Reagent grade and double distilled water was used for 

preparation of reagents. The standards for drinking water recommended by BIS 10500 (1992) 

and WHO are illustrated in Table1. 
 

Table1 : The standards for drinking water recommended by BIS 10500 (1992) and WHO. 

S.No. Parameters 
Measuring 

 Units 

Drinking Water 

Standards 

BIS WHO 

1 pH -- 6.5-8.5 7.0-8.0 

2 Total Acidity  (TAC) mg/lit  as CaCO3 50 - 

3 Total Alkalinity (TA) mg/lit  as CaCO3 200 100 

4 Total Dissolved solids (TDS) mg/lit 500 - 

5 Electrical Conductivity (EC) μmhos/cm 300 250 

6 Total Hardness (TH) mg/lit 200 - 

7 Chlorides (Cl) mg/lit 250 250 

8 Sulphates as (SO4) mg/lit 200 500 

9 Nitrates (NO3) mg/lit 45 50 

10 Fluoride  (F) mg/lit 1.0 1.5 

 

RESULTS AND DISCUSSIONS 

In the present study, we have analyzed S1-S10 for WQPs which were collected from various 

locations of bore well points in Srikalahasti. Observed values of WQPs for various 

Groundwater samples of Srikalahasti town are reported in Table2.  It has been found that 

water qualities of various WQPs are comparatively unsuitable for drinking and domestic 

purpose as per guidelines of BIS and WHO. These results show that the overall groundwater 

quality of the study area is very poor and undesirable for drinking purpose and domestic 
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purpose which recommends the use of indigenous technologies, to make water fit for 

drinking and domestic purposes. 

 

Table2 : Observed values of WQPs for various Groundwater samples of Srikalahasti town. 

S.No WQPs 
Observed values of Groundwater samples for WQPs 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 

1 pH  6.72 6.69 6.47 6.56 6.38 6.31 7.06 6.70 6.58 6.56 

2 TAC   42 38 47 62 58 95 35 35 40 65 

3 TA 240 265 275 310 290 415 280 220 210 305 

4 TDS 450 725 648 598 520 990 693 427 301 788 

5 EC 1560 1440 1550 890 1740 1700 1160 1300 620 1620 

6 TH 295 340 315 415 438 860 320 280 260 580 

7 Cl 262 290 259 320 378 607 289 257 254 475 

8 SO4 126 72 115 132 119 122 146 96 98 105 

9 NO3 15 10 10 20 7 10 5 11 12 18 

10 F 0.2 0.75 0.5 0.25 0.8 0.1 0.4 0.3 0.2 0.5 

Note 1 : All units are mg/lit except pH and EC       

Note 2: Units for EC is μmhos/cm 

Note 3 : TAC and TA are mg/lit as CaCO3 

 

The pH value of drinking water is an important index to acidity. This was observed in the 

range of pH 6.31 to 7.06. It is observed that S5, S8 and S9 samples lie below the lower 

permissible limit of 6.5 prescribed by BIS and all samples were exceeds the desirable limit of 

pH 7.0-8.0 prescribed by WHO. The low pH may cause desorption of metal cations due to 

competition by H+ ions and it alters the taste of water [5]. 

 

It was observed that the Total Acidity (TAC) values were ranging 35-95 mg/lit as CaCO3. 

Samples S4, S5, S6 and S10 were above the permissible limits of BIS and WHO (50 mg/lit) 

which results the formation of weak carbonic acids. Weak acid due to higher values of 

dissolved CO2; this will adversely affect the corrosion rate.  

 

Total Alkalinity was observed in the range of 210-415 mg/lit as CaCO3. All the samples were 

above the permissible limits of BIS (200 mg/lit as CaCO3). The value of alkalinity in water 

provides an idea of natural salts present in water. The excess of alkalinity could be due to the 

minerals, which dissolved in water from mineral rich soil.  The various ionic species that 

contribute mainly to alkalinity includes bicarbonates, carbonates, hydroxides, phosphates, 

borates, silicates and organic acids. In some cases, ammonia or hydroxides are also 

accountable to the alkalinity [6]. 

 

Total Dissolved Solids (TDS) ranges from 301 to 990 mg/lit, except S1, S8 and S9 all are 

showing higher values for the samples exceed the desirable permissible limit (500 mg/lit) 
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prescribed by BIS. Concentrations of TDS in water vary considerably in different geological 

regions owing to differences in the solubilities of minerals [7];[8].   

 

The Electrical conductivity (EC) of water is directly related to the concentration of ions and 

their mobility. Studies revealed that EC value is the indication of dissolved ionizable solids. 

EC varies between 620-1740 µmho/cm and significantly high in all samples in the study area 

as prescribed by BIS and WHO (250-300 µmho/cm), indicating the presence of ionic 

contaminants [9]. 

 

Total Hardness (TH), indicates the presence of Chlorides, Sulphates, Carbonates and 

bicarbonates of calcium and magnesium.  Based on the observations of TH, the samples 

showing high values (280-860 mg/lit) as compared to permissible limits of BIS and WHO (200 

mg/lit). The following classifications are used to measure hardness in water: soft 0 - 17.1 

mg/lit; slightly hard 17.1 – 60 mg/lit; moderately hard 60 - 120 mg/lit; hard 120 - 180 mg/lit; 

and very hard 180 mg/lit or more. The result of hardness indicates that, all these water samples 

are in very hard in nature. Its value should remain below permissible limit to restore the quality 

of water [7]. 

 

Chloride (Cl) content ranges from 254-607 mg/lit, which exceeds the desirable limit of 250 

mg/lit prescribed by BIS. The contribution of chloride in the groundwater is due to minerals 

like apatite, mica, and hornblende and also from the liquid inclusions of igneous rocks [10]. 

 

The concentration of Sulphates (SO4) in study area ranged between 72 - 146 mg/lit, its showing 

SO4 present in samples are under desirable limit as prescribed by BIS (200 mg/lit). Sulphates 

present in groundwater samples may be due to the biochemical, anthropogenic or Industrial 

processes [11]. The presence of sulfate in drinking-water can cause noticeable taste, and very 

high levels might cause a laxative effect in unaccustomed consumers [7]. 

 

The concentration of nitrates (NO3) ranges between 7.0 - 20.0 mg/lit which is lower than the 

permissible limit (45 mg/lit) as prescribed by BIS, which indicates that the groundwater has not 

been affected by nitrate.  Human and animal wastes, industrial effluents, application of 

fertilizers and chemicals, seepage and silage through drainage system are the main sources of 

nitrate contamination of groundwater [12].   

 

Fluoride (F) content in the study area varied from 0 – 0.8 mg/l. The samples were found lower 

than permissible limits of WHO standards (1.5 mg/lit) which indicates water samples is not so 

fit for drinking particularly for children to whom Fluoride above 1.0 mg/lit, is very much 

essential for the development of their teeth and bones. Fluoride is considered as an essential 

element though health problems may arise from either deficiency or excess amount [13]. 

 

CONCLUSION 

On the basis of above discussion, it may be concluded that the groundwater quality for all 

WQPs at all the sites of study area is severely contaminated and are not suitable for drinking 

and other domestic purposes. People dependent on this water are prone to health hazards of 

contaminated water which recommends the use of indigenous technologies, to make water fit 

for drinking purpose.  Hence, the groundwater quality may improve due to inflow of 
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freshwater of good quality during rainy season and also surface water pollution and Soil 

pollution must be controlled.  
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