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ABSTRACT 

A systematic physico-chemica study of the quality of the ground water, obtained from different sources in and around 
MaluruTaluk, a suburban Bengaluru, has been carried out. Water is a crucial for the sustenance of life on the earth. Millions of 
people living in rural and urban areas the tube well water has become very essential these days, According to surveys, ground 
water  accounts for nearly 50% urban water requirement and 80% of  rural needs. Keeping in view of the above, an attempt has 
been made to evaluate the physico-chemical properties of ground water samples collected during pre-monsoon in the year 2012 
from twenty tube wells located in and around Maluru. The physico chemical properties have been studied with respect to  
Temperature, turbidity, pH, TDS, salinity, EC, total hardness, total alkalinity, the concentration of metal ions Ca+, Mg+, Na+, K+ 
and concentration of  Cl-, F-, have been determined . These results are compared with standard results as given by BIS and 
WHO. The analysis of results indicate that the water samples lie within the permissible standard limits. However some water 
samples are contaminated above the permissible limit. 
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Introduction  

 The precious gift of nature is undoubtedly the water after air, although three fourths of earth is  surrounded by water 
and a little portion of it can be used for drinking purpose. Water is getting polluted every day due to rapid 
urbanization and industrialization.1 The world is more concerned regarding  purification of polluted water. 
Chemicals, in spite of many uses, are toxic in nature and environmental (land,water and air)  contamination by the 
toxic chemicals is  a serious global problem. Industrial effluents containing organic compounds from textile, dying 
and printing industries may cause skin cancer due to photosensitization and photodynamic damage. On the contrary, 
degradation products of these organic compounds are relatively less toxic and in some cases these are almost 
harmless. Secondly, polluted water is of no use and if these organic compounds are removed, then the purified water 
may be used for irrigation, washing and cleaning purposes1. The groundwater is increasingly gaining imortanc due 
to its utility inview of scarcity of good quality of water ever needed for growing demands of domestic, agricultural and 
industrial uses. It has become crucial not only for targeting the groundwater potential zones, but also monitoring and 
conserving this important resource (CGWB1985). Approximately, 62.5 million people are suffering from –ve effects 
of fluoride on teeth or bones through the process of fluorosis. The prime sources of water pollution are domestic 
sewage water, industrial waste water, and chemicals such as pesticides and insecticides and agriculture run off.  
Maluru is a Taluku located at 13°N 77.94°E. It has an average elevation of 910 metres (2985 ft  from the sea level). 
Malur is at a distance of 46 km from Bangalore City and is located on the Bangalore - Chennai trunk railway line.  
Distances from Malur to other places are: Whitefield (By Rail): 19 km; K.R Puram (By Rail): 29 km; Hoskote (By 
Road): 20 km; Devangonthi (By Rail): 13 km; Bagalur (Tamil Nadu by road) -24 km; Hosur (By Road): 36 km. 
According to the 2011 India census,[2] Malur had a population of 27,791 people with 51% of males  and  females 
49%. Malur is one of the Town in Malur Taluk belonging to Kolar District in Karnataka State.  Malur is at a 25.6 
kM from Kolar and is 38 km away from Bangalore . The total Population of Malur comprising 345 villages is found 
to be  1,96,393 people. There are nearly 419 borewells for water supply to all these villages, but the borewells in126 
villages have been found to be  dried up. However the situation has become worst for the last  five years. The only 
hope that is left for the people of Maluru is to relay on the ground water.  
 

Methods and Materials 

Collection of samples 

Samples were collected from different tube-well points in and around Malur(villages). The Vilages are, Abbenahalli, 
Adarsh Nagar, Araleri, Baliganahalli, Banahalli, Chickkakuntur, Chikkathirupathi, Madivala, Malur, Maruthi 
Extension, Nehru Extension, Patalama Extension, Nosagere, Kavala Giriyana Halli, 
Rajenahalli,Shivarapatna,Doddashivara,Dadinaikanahallidoddi , Hulimangala Hosakote, Tekal, Masthi, Thornahalli, 
Rajenahalli, Santehalli and Karanje. An investigation on the study of the physio-chemical properties of tube- well 
waters collected from these villages. 
 

Determination of Physico – chemical parameters 

Twenty four borewell samples have been collected during pre monsoon of 2012 at different villages of the Malur 
taluk. At the spot the parameters like Temperature, pH, TDS, EC, Salinity, and DO are measured using Systronics 
Water Analyser-371. The other properties were determined in the laboratory as per the standard methods3-4. 
Concentrations of Sodium and potassium were determined by Flame Photometer (Systronics FPM Digital µ 
Controler Based). And Calcium and Magnesium were determined by EDTA titration method followed by 
Argentometric, SPADNS, titrimetric methods for the determination of Cl-, F- and alkalinity. The parameters were 
measured by several repetition. 
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Results and Discussion: 

Physical Parameters: The physical parameters are given in Table 1 and the graphical variation of the results are 
showed in Figs. I to VI                                           

                                                                                       Table - I 

The Physical parameters of Ground Water 

Sample Temperature pH 
S/mol 

turbidity EC TDS Salinity 
 No. in 0 C in NTU in µS mg/l  in mg/l 

1 25.9 6.34 2.09 1645 568 220 

2 25.9 6.6 3.15 418 920 900 

3 25.1 7.51 2.98 1650 900 880 

4 26.1 7.96 1.48 2860 1580 1620 

5 25.7 9.1 2.08 2050 1170 1140 

6 25 7.45 3.03 1310 750 1400 

7 24.8 7.22 1.07 2500 1430 1400 

8 25.4 8.17 1.24 1220 700 680 

9 23 8.19 2.32 1110 653 650 

10 23.5 7.52 2.41 1190 690 670 

11 21.2 7.95 22.54 1250 750 730 

12 22.2 7.76 9.33 1620 930 910 

13 22.4 7.64 8.61 1150 680 670 

14 23.6 7.3 10.49 2040 1210 1180 

15 26.1 7.91 5.52 1530 880 850 

16 25.7 7.52 5.22 2140 1210 1200 

17 24.7 7.97 6.5 1760 1030 1010 

18 24.7 8.99 0.28 2060 1210 1610 

19 25.1 6.99 1.1 2860 1670 1170 

20 22.1 6.95 0.15 1900 951 930 

21 24.3 7.85 0.23 2145 590 570 

22 22.1 7.95 0.99 1100 586 527 

23 23.5 7.92 0.25 1250 786 629 

24 22.9 9.95 0.36 1364 659 593 

WHO - 7.0 – 8.5 5 to 25 - 
500- 
1500 - 
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Graph-I 

Temperature: The temperature ranged between 21.10C to 26.10C among all the tested bore wells. 

 
Graph-II 

pH: Twenty one bore well samples out of twenty four samples were within the permissible limits of ISI & WHO 
(1993), the other three samples crossed the permissible limits of ISI & WHO. 

 

Graph-III 

Turbidity: All the twenty four bore well samples tested for turbidity were within the Nephelometric Turbidity Units 
(NTU)  (1993). 
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                                                                                                Graph-IV 

Electrical Conductivity: The EC values ranged between 418µS to 2860µS. 

 

Graph-V 

Total Dissolved Solids: The TDS values found in the range of 568 mg/l to 1670 mg/l for the above said 24 bore 
well samples. Except two samples crossed the permissible limits of ISI & WHO 

 

Graph-VI 

Salinity: The values for salinity were ranged between 220mg/l to 1620 mg/l. 
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Chemical Parameters: Total hardness, alkalinity of water, chloride, sodium, calcium, magnesium, potassium and 
fluoride values were depicted in Table – 2, the graphical variation of the  results are showed in Figs.–VII to XV 

Table – II 
The Chemical parameters of Ground Water 

Sample 
Tot. 
Har Alkalinity 

Cl- 
in Sodium 

Ca 
in 

Mg 
in K 

in 
mg/L 

F- 
in 

mg/L  No. mg/L in mg/L mg/L 
in 
mg/L 

 
mg/L 

 
mg/L 

1 181 224 26 26 32 25 1 0.01 
2 611 276 145 105 115 79.9 4 0.09 
3 284 660 159 126 111 79 12 0.1 
4 929 288 218 146 175 79 1 0.04 
5 679 104 234 118 75 120 1 0.02 
6 344 68 132 154 68 120 1 0.1 
7 869 108 312 164 198 120 1 0.11 
8 344 112 128 82 65 44 3 0.21 
9 624 288 171 74 130 73 5 0.021 
10 335 228 92 86 77 35 8 0.025 
11 606 380 163 98 135 66 4 0.028 
12 486 304 163 154 101 57 7 0.01 
13 409 304 96 88 103 37 5 0.2 
14 641 424 299 206 98 97 5 0.019 
15 490 320 171 122 115 97 8 0.085 
16 826 424 265 108 198 81 3 0.028 
17 507 368 242 172 158 27 2 0.09 
18 753 364 316 130 178 75 11 0.06 
19 765 512 424 350 201 64 3 0.07 
20 366 376 126 194 91 34 1 0.09 
21 391 420 216 83 95 38 1 1 
22 439 448 191 96 85 55 15 0.02 
23 495 392 200 116 95 63 12 0.03 
24 520 472 222 90 109 63 21 0.08 

WHO   500 – 1000 

200 
- 
600 200 

75-
200 

50-
150   

1.0-
1.5 

 

 

Graph-VII 

Total Hardness: Out of 24 samples of bore well water tested for total hardness ten samples crossed the permissible 
limits of WHO (Table – II). The values ranged between 181 mg/L of CaCO3 to 929 mg/L of CaCO3. 
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Graph-VIII 

Alkalinity:  The alkalinity values were found to be varying between 68 mg/l to 660 mg/L, all the samples were 
within the permissible limits of ISI & WHO (Table –II) 

 

Graph-IX 

Chloride : All the samples collected for measurement were found to be containing chloride within the permissible 
limits of ISI & WHO (Table – II) they found varying in the range of 26 mg/L to 424 mg/L. 

Graph-XI 

Sodium : Table – II shows that all the samples tested for the presence of sodium were found in the range of 26mg/L 
to 350 mg/L, except two samples all the other twenty two samples were within the permissible limits of ISI & WHO 
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Graph-XII 

Calcium: Twenty samples of water were within the permissible range of ISI & WHO (Table – II), they varied in the 
range of 80 mg/L to 201 mg/L. 

 

Graph-XIII 

Magnesium : All the collected samples for analysis were found to be within the permissible limits of ISI & WHO. 
They varied in the range of 02 – 120 mg/L (Table -II) 

 

 

Graph-XIV 

Potassium: All the collected samples were containing potassium and they varied in the range  
        of 01 – 21 mg/L (Table –II). 
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Graph-XV 

Fluoride: All the samples collected for analysis were containing fluoride less than the permissible limits of ISI & 
WHO, (Table -II) and they varied in the range of 0.01 – 01.0 mg/L. 
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