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ABSTRACT 

Groundwater is an important source of water supply throughout the 

world. The quantity and the suitability of ground water for human 

consumption and for irrigation are determined by its physical, chemical 

and bacteriological properties. The present study was carried out in 10 

different locations of Sivagangai town and the physico-chemical 

parameters of 10 water samples collected from the sites were analyzed. 

The water samples were collected from borewells of 10 different 

locations in and around Sivagangai town, Tamil Nadu, India. The same 

results are observed in the physical factors such as appearance (clear), 

colour (colourless) and odour (agreeable) in all the selected ten 

different locations. The maximum turbidity is recorded in the locations 

IV, VII, IX, X and minimum in the remaining locations. The electrical  

conductivity is ranged from 810 to 2710. The location IX, X showed the maximum 

conductivity (2710) and the minimum is observed 810 in III location. The pH values of the 

samples are slightly alkaline and it’s ranged from 7.1 to 7.4. The maximum pH value is 

observed in the water samples II & IX and minimum in III, V & VI locations. The pH 

alkalinity value is zero in all the ten different selected water samples. The total hardness of 

the selected water samples ranged from 72 to 520 mg/L. The maximum hardness value is 

recorded in the sample X, the minimum in the sample IV and the average value of hardness is 

256.2. The maximum calcium content (139) is observed in the sample X and the minimum 

content of calcium (16) in the sample IV. The maximum sodium content is about 420 mg/L in 

the locations such as II & IV followed by 370 in the sample X and 360 in the samples VII & 
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X and the minimum sodium content 120 is noted in the sample III. The potassium content 

was minimum in (08 mg/L) the sample III and the maximum content (40 mg/L) was recorded 

in the sample X. The results pertaining to water quality from different locations of Sivagangai 

town, Tamil Nadu revealed that all the tested physico-chemical parameters such as 

appearance, colour, odour, turbidity, total dissolved salts, electrical conductivity, pH, 

alkalinity, hardness, calcium, magnesium, sodium, potassium, iron, manganese, ammonia, 

nitrite, nitrate, chloride, fluoride, sulphate  and phosphate are at the prescribed standards of 

WHO and EPA. However, careful attention towards contamination of water sources is 

recommended so that future risk in terms of environmental pollution and human health 

concerns could be minimized or controlled. Similar studies are also recommended in all 

human settlements (villages and towns) so that reliable data could be available for health care 

departments, planners, community welfare organizations and researchers. 

 

KEYWORDS: Physico-Chemical Parameters, turbidity, electrical conductivity, Alkalinity, 

WHO, EPA. 

 

INTRODUCTION 

India is endowed with a rich and vast diversity of natural resources, water being one of them. 

Water is nature’s most astonishing, abundant and useful compound. Of the many essential 

elements for the existence of human beings, animals and plants, water is rated to be of the 

greatest importance. Groundwater is an important source of water supply throughout the 

world. The quantity and the suitability of ground water for human consumption and for 

irrigation are determined by its physical, chemical and bacteriological properties (Ravindran, 

2012; Manimaran, 2012; Ramesh & Jegadeeswari, 2012). Monitoring of ground water regime 

is an effort to obtain information on ground water levels and chemical quality through 

representative sampling. Due to inadequate supply of surface waters, most of the people in 

India are depending mainly on groundwater resources for drinking and domestic, industrial 

and irrigation uses. Innumerable large towns and many cities in India derive water supply 

from groundwater for different uses through municipality network and also from large 

number of private boreholes. About one billion people are directly dependent upon 

groundwater resources in Asia alone, and In India, most of the population is dependent on 

groundwater as the only source of drinking water supply. The groundwater is believed to be 

comparatively much clean and free from pollution than surface water. But prolonged 

discharge of industrial effluents, domestic sewage and solid waste dump causes the 
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groundwater to become polluted and created health problems. In recent years, because of 

continuous growth in population, rapid industrialization and the accompanying technologies 

involving waste disposals, the rate of discharge of the pollutants into the environment is far 

higher than the rates of their purification (Murhekar et al., 2012). The dependence on 

groundwater has increased tremendously in recent years in many parts of India. Hence, 

physico-chemical analysis of water is important to assess the quality of groundwater in any 

basin and/or urban area that influences the suitability of water for domestic, irrigation, and 

industrial needs. Because of the importance of groundwater in drinking and in other uses, its 

environmental aspects such as contamination transport have been significantly studied. Many 

researchers have focused on hydro chemical characteristics and contamination of 

groundwater in different basins as well as in urban areas that resulted due to anthropogenic 

intervention mainly by agricultural activities and industrial and domestic wastewater 

(Shivayogimath et al., 2012; Raju, 2007). Natural phenomena such as volcanoes, algae 

blooms, storms, and earthquakes also cause major changes in water quality and the ecological 

status of water (Parikh Ankita and Mankodi, 2012). 

 

In the past, mankind has been plagued by countless epidemics of water-transmitted diseases 

caused by the failure of water treatment systems. Even today, pathogenic contamination of 

drinking water still poses the most significant health risk to humans. About one fifth of 

human population does not have access to safe water, and pathogens in water still cause more 

than 2 million deaths every year in the poorest parts of the World (WHO, 2008). Water 

contamination due to pathogenic agents, chemicals, heavy metals, pesticides, water 

disinfectants and their by-products as a consequence of industrial and agricultural activities, 

leaching from soil, rocks and atmospheric deposition and other human activities has become 

an environmental risk leading to hazard of human health in several regions of the world. 

Several chemicals are being introduced into water bodies or aquifers usually as a 

consequence of leaching from soil, rock or via atmospheric deposition, through the 

dissolution of mineral/ores, industrial effluents and agricultural runoff. Due to indiscriminate 

withdrawal of ground water causes deterioration of groundwater quality (Klimas and 

Gregorauskas, 2002). The Physico-chemical study could help in understanding the structure 

and function of particular water body (Patil Shilpa et al., 2012; Sargaonkar & Deshpande, 

2003; Singh et al., 2008). Hence, the present study was designed to analysis the physico-

chemical parameters of the water samples collected in the bore wells from the selected places 

in on and around the Sivagangai down, Tamil Nadu, India. 
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MATRIALS AND METHODS 

Study area 

The present has been carried out in 10 different sites of Sivagangai town and the physico-

chemical parameters of 10 water samples collected from the sites were analyzed. The water 

samples were collected from borewells of 10 different locations in and around Sivagangai 

town, Tamil Nadu, India. All these details have been given in table 1 

  

Sample Collection  

The water samples were collected from each locations using spot sampling procedure. The 

samples were collected in the pre-cleaned (Sterilized) polythene bottles with necessary 

precautions (APHA, 1998) and analyzed for various physico-chemical parameters of water 

samples as per standard procedures followed in District Water Testing Laboratory, TWAD 

Board, Sivagangai, Tamil Nadu, India. 

 

Sample Analysis 

In the present study twenty three physico-chemical parameters were analyzed by the 

following standard procedure given by WHO, 1996; APHA, 1998 & 2002. From this the 

physical factors such as appearance, colour, odour, turbidity, total dissolved salts and 

electrical conductivity and the chemical factors including pH, alkalinity, hardness, calcium, 

magnesium, sodium, potassium, iron, manganese, ammonia, nitrate, nitrite, chloride, fluoride, 

sulphate and phosphate were analyzed. 

  

RESULTS AND DISCUSSION 

The present study includes the analysis of the physico-chemical parameters of drinking water 

samples collected from bore wells in the selected ten (I to X) different locations. The physical 

parameters are analyzed and the results have been given in table 2. In this analysis the same 

results are observed in the physical factors such as appearance (clear), colour (colourless) and 

odour (agreeable) in all the selected ten different locations. The maximum turbidity is 

recorded in the locations IV, VII, IX, X and minimum in the remaining locations. The 

electrical conductivity is ranged from 810 to 2710. The location IX, X showed the maximum 

conductivity (2710) and the minimum is observed 810 in III location. The figure 1 shows that 

the total dissolved salt content in all the selected locations. The highest salt content was 

observed in the location IX, X (1895) and the lowest (565) in III location.  
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The chemical parameters were also analyzed in this study and the results are given in table 3. 

The pH values of the samples are slightly alkaline and it’s ranged from 7.1 to 7.4. The 

maximum pH value is observed in the water samples II & IX and minimum in III, V & VI 

locations. The pH alkalinity value is zero in all the ten different selected water samples. The 

total hardness of the selected water samples ranged from 72 to 520 mg/L. The maximum 

hardness value is recorded in the sample X, the minimum in the sample IV and the average 

value of hardness is 256.2. The total alkalinity of the ten samples value is plotted in figure 2. 

In this figure maximum alkalinity is recorded in the sample IV (865) followed by sample II 

(810) and the minimum alkalinity content (245) in the sample IX. 

 

The maximum calcium content (139) is observed in the sample X and the minimum content 

of calcium (16) in the sample IV. The average value of magnesium is 27.0 and it’s ranged 

from 8 to 57mg/L. The level of magnesium is high (57) in the water sample collected from 

the location IX and the low value (8) in the sample IV (Table 3). The maximum sodium 

content is about 420 mg/L in the locations such as II & IV followed by 370 in the sample X 

and 360 in the samples VII & X and the minimum  sodium content 120 is noted in the sample 

III (figure 3).  

 

The potassium content was minimum in (08 mg/L) the sample III and the maximum content 

(40 mg/L) was recorded in the sample X. The average content of potassium in all the ten 

different samples is 21.4mg/L. Very low iron content (0.2 mg/L) was recorded in the 

locations IV, VII, IX & X and in the remaining locations no iron content was recorded. In the 

present study, the manganese content is zero in all the ten different locations studied. The 

ammonia is present only in the sample IV (0.65mg/L) and other locations are free from 

ammonia. The amount of nitrite is zero in all the samples except the sample IX, which 

contains 0.07 mg/L. The maximum of nitrate content (3mg/L) was observed in the locations 

II, III, VIII & X followed by 2mg/L in the locations I, IV, VII & IX and the rest of locations 

are free from nitrate (table 3).  

 

The chloride content of the samples were analyzed and presented in the figure 4. Maximum 

amount of chloride (710mg/L) was recorded in the IX
th

 location followed by 700mg/L in 

location X and the minimum amount of chloride (100mg/L) was observed in the location III.  

The fluoride content is ranged from 0.2 to 0.6mg/L and the average value is 0.38 mg/L. The 

maximum fluoride (0.6 mg/L) was recorded in the locations II, IX & X followed by 0.4 mg/L 

in the locations IV, VII & VIII and the minimum in I, III, V & VI locations respectively. 
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Phosphate is present only in the locations IV and V. Maximum phosphate (0.32 mg/L) was 

noted in the V
th

 location and the minimum (0.24 mg/L) was observed in the location IV and 

in the remaining locations no phosphate content was recorded. The maximum sulphate 

(10mg/L) was recorded in the locations such as I, II, IV, VI & VII followed by V
th

 location 

(9mg/L) and the minimum content (7mg/L) was recorded in the rest of locations (table 3). 

 

Water is one of the most essential natural resources for eco-sustainability and is likely to 

become critical scarce in the coming decades due to increasing demand, rapid growth of 

urban populations, development of agriculture and industrial activities especially in semi-arid 

regions (Hajalilou and Khaleghi, 2009). Variations in availability of water in time, quantity 

and quality can cause significant fluctuations in the economy of a country. Hence, the 

conservation, optimum utilization and management of this resource for the betterment of the 

economic status of the country become paramount (Singh et al., 2009). The results pertaining 

to water quality from different locations of Sivagangai town, Tamil Nadu revealed that all the 

tested physico-chemical parameters such as appearance, colour, odour, turbidity, total 

dissolved salts, electrical conductivity, pH, alkalinity, hardness, calcium, magnesium, 

sodium, potassium, iron, manganese, ammonia, nitrite, nitrate, chloride, fluoride, sulphate  

and phosphate are at the prescribed standards of WHO and EPA. However, careful attention 

towards contamination of water sources is recommended so that future risk in terms of 

environmental pollution and human health concerns could be minimized or controlled. 

Similar studies are also recommended in all human settlements (villages and towns) so that 

reliable data could be available for health care departments, planners, community welfare 

organizations and researchers.  

 

Table1. Collection details of selected localities of water quality analysis from Sivagangai 

town, Tamil Nadu, India. 

Sl. No. Location Sample Code Source Date of collection 

1 Railway Station I Bore Well 24.12.2013 

2 Kanchirangal II Bore Well 24.12.2013 

3 Veethakovil Street III Bore Well 24.12.2013 

4 Ram Nagar IV Bore Well 24.12.2013 

5 Sunnambu Kalavasal V Bore Well 24.12.2013 

6 ARR Quoters VI Bore Well 24.12.2013 

7 Bus Stand VII Bore Well 24.12.2013 

8 Sivaji Street VIII Bore Well 24.12.2013 

9 Indra Nagar IX Bore Well 24.12.2013 

10 Vaniyankudi X Bore Well 24.12.2013 
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Table2. Physical Parameters of drinking water samples from ten different sites of 

Sivagangai town, Tamil Nadu 

 

Water Quality 

Analyzed Sites 

Physical Parameters 

Appearance Colour Odour 
Turbidity 

(NT units) 

Total Dissolved 

Salts (mg/L) 

Electrical conductivity 

(micro mho/cm) 

I Clear Colourless Agreeable 1 925 1320 

II Clear Colourless Agreeable 1 1520 2170 

III Clear Colourless Agreeable 1 565 810 

IV Clear Colourless Agreeable 2 1490 2130 

V Clear Colourless Agreeable 1 975 1390 

VI Clear Colourless Agreeable 1 790 1130 

VII Clear Colourless Agreeable 2 1730 2470 

VIII Clear Colourless Agreeable 1 1015 1450 

IX Clear Colourless Agreeable 2 1895 2710 

X Clear Colourless Agreeable 2 1895 2710 

 

Table 3. Chemical Parameters of drinking water samples from ten different localities of 

Sivagangai town, Tamil Nadu, India 

 

Physical Parameters 
Water Quality Analyzed Sites 

I II III IV V VI VII VIII IX X 

pH 7.2 7.4 7.1 7.2 7.1 7.1 7.3 7.2 7.4 7.3 

pH Alkalinity (mg/L) 0 0 0 0 0 0 0 0 0 0 

Total Alkalinity  (mg/L) 305 810 250 865 430 270 410 295 245 255 

Total Hardness  (mg/L) 290 80 130 72 250 240 330 160 490 520 

Calcium (mg/L) 64 18 29 16 53 50 69 35 102 139 

Magnesium (mg/L) 31 9 14 8 28 28 37 17 57 41 

Sodium (mg/L) 150 420 120 420 170 130 360 230 370 360 

Potassium (mg/L) 12 24 8 24 16 12 26 16 36 40 

Iron (mg/L) 0 0 0 0.2 0 0 0.2 0 0.2 0.2 

Manganese (mg/L) 0 0 0 0 0 0 0 0 0 0 

Ammonia (mg/L) 0 0 0 0.65 0 0 0 0 0 0 

Nitrite (mg/L) 0 0 0 0 0 0 0 0 0.07 0 

Nitrate (mg/L) 2 3 3 2 0 0 2 3 2 3 

Chloride (mg/L) 200 125 100 110 175 190 530 260 710 700 

Fluoride (mg/L) 0.2 0.6 0.2 0.4 0.2 0.2 0.4 0.4 0.6 0.6 

Sulphate (mg/L) 10 10 7 10 9 10 7 10 7 7 

Phosphate (mg/L) 0 0 0 0.24 0.32 0 0 0 0 0 
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Figure1. The total dissolved salts present in the ten different locations of Sivagangai 

town, Tamil Nadu, India 

 

 
Figure 2.  The total alkalinity present in the ten different locations of Sivagangai town, 

Tamil Nadu, India 

 

 

Figure 3. The sodium present in the ten different locations of Sivagangai town, Tamil 

Nadu, India 
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Figure 4. The chloride present in the ten different locations of Sivagangai town, Tamil 

Nadu, India 
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