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ABSTRACT

The present study aims at the assessment of groundwater quality in and around Tumkur
district and in an erstwhile freshwater stream carrying huge quantities of domestic,
agricultural and industrial effluents. Groundwater samples have been collected from
Key Words: bore wells and open wells and subjected to a comprehensive physicochemical and
bacteriological analysis. The study reveals that 52.13% of the samples were non-potable
due to the presence in excess of several water quality parameters as per the standards
laid out by the Bureau of Indian standards (BIS). Nitrate, total hardness and iron were
found to be the chief culprits. Nitrates account for 50%, and total hardness and iron for
33.3% of the non-potability of samples. 50% of the samples examined indicated bacterial
contamination of the groundwater.
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INTRODUCTION

Environment isthe life support system that includes air, water and land. Nature is the valuabl e asset
possessed by earth, that providesall the basic requirements such asfood, air, water and shelter for the
livelihood of living beings. Nearly 75% of our rural population isprimarily dependent on groundwater
and about 25% of the peopl€e' s needsin urban areas of our country are met with by groundwater. For
obvious reasons, surface water is unavailable everywhere and hence groundwater becomes the only
alternate source of good quality of water. The groundwater exploration and development have gained
momentum not only in our country, but also the world over to cope up with the increase in demand
on the quality and quantity of freshwater dueto population explosion, industrial expansion and rapid
agricultural development.

Tumkur city has Hemavathi river asmajor water resourceinits neighbourhood. The city hasbeen
heading towards freshwater crisismainly due to improper management of water resources and envi-
ronmental degradation, which hasled to lack of access of safe water supply.

The department of Mines and Geology carried out investigations to evaluate the groundwater
quality in Tumkur city. It has reported that 51% of the samples were found to be non-potable dueto
the presence in excess of one or more water quality parameters. But in thisinvestigation nitrate was
found to be the major cause, accounting for 45% of nonpotability.

In recent past, Tumkur has witnessed phenomenal industrial growth and increase in pollution.
Thishastaken heavy toll of the groundwater resourcesin the city. The water requirement of the city
is partly met with by the supplies from Hemavathi river and Bugudanahalli lake. The requirement
has, however, outstripped these supplies. To quench theinsatiable thirst of the city, groundwater has
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been tapped as a supplementary and wholesome resource. Therefore, there has been an increasing
spurt in the activity of drilling of borewells. Several government agencies are responsible for dig-
ging owned by industries over 5000 such bore wells. Besides, there are more than 5000 borewellsin
the city. A huge quantity of groundwater is also being extracted for industrial requirements and
construction activities. Large number of borewells are being drilled by private people for supplying
water through tankersin the city and its outskirts. This rapid urbanization and industrialization has
also resulted in drying up of various freshwater tanks, which were earlier sound groundwater re-
charge zones. Whatever few tanks are remaining now have become dumping grounds for solid and
liquid wastes giving rise to serious concern for air and water pollution. Groundwater resources are,
thus, threatened with contamination with the demographic change such as spread of human settle-
ment and industrial activity. The monitoring of groundwater quality, therefore, has become the need
of the hour.

Detailsof the study area: Tumkur city islocated in the southeastern corner of Karnataka statein an
area characterized by gently rolling granitic hills and seasonal water courses. It is geographically
located between 13°06 30" to 13°31'00" north latitude and 76°59 00 to 77°19 00 east longitude. The
Taluk comes under semi-arid region. Itissurrounded by Sirataluk in the north-west, Gubbi taluk in
the west, Koratagere in the north-east, Nelamangalain the south-east, Magadi in the south-east and
Kunigal in the south-west.

The area comprising Sadashivanagara, Saraswathipuram and Guluru come under the existing
sewerage zone, that is, sewage from Bugudanahalli, Yallapura all drain into Belagumba tank. This
wastewater goes to Hanumanthapura treatment plant. Since, the auxiliary tank isdry, it has become
dumping ground for the sewage they have become astorehousefor the sewage coming from different
parts of the city.

Thirty water samples were collected from the borewells and open wellsin the study area during
2009 in two-litre PV C containers, sealed and later analysed for the major physicochemical param-
eters. Ten samples were analysed for bacterial contamination in the wake of reported bacterial con-
tamination of groundwater causing water-borne diseases such as cholera, typhoid, etc.

MATERIALS AND METHODS

The parameterslike pH and electrical conductivity were determined in thefield at the time of sample
collection, while the remaining chemical analysisincluding metals and bacteriological analysiswas
carried out in the laboratory as per the standard methods (APHA 1995). The results obtained were
evaluated in accordance with the standards prescribed by BIS (1991)

RESULTS AND DISCUSSION

Theresults of the physicochemical analysis of the water samples collected are presented in Table 1.
Out of the 30 samplesanalysed, 16 samples (53.33%) werefound to be non-potable asper drinking water
standards (BIS 1991). At least one or more parameters such as nitrates, total hardness, iron, total dis-
solved solids(TDS), calcium, magnesium and chlorides accounted for the non potability of morethan half
the number of samplesexamined. Themain causative congtituentsfor the non potability of thesamplesare
nitrateswhich accounted for 50% of unsafe samples. They arefollowed by factorstotal hardnessandiron
as aresult of which 33.33% of the samples were found to be unsafe. Total dissolved solids and calcium
each accounted for 26.67% of the samples being non potable. Chlorides and magnesium each rendered
6.67% of the samples nonpotable.
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Table 1: Results of physico-chemical analysisof groundwater sample.
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The study area has shown excessive concentration of nitrates which has rendered most waters as
nonpotable. The maximum, minimum and average concentration of nitrateswasfoundto be418 mg/L,
6 mg/L and 100.83 mg/L (Table 2). Nitrates in several samples were alarmingly high, when com-
pared to BIS permissiblelimit of 50 mg/L. Inthe study area, organic origin is probably the cause for
most of such occurrences which can be assigned to drainage of water through soil containing domes-
tic and industrial wastes, vegetable and animal matter. Septic tanks and garbage dump disposal may
also be responsible for the high nitrate content in the study area. Beyond 50 mg/L, this may cause
methaemoglobinaemia or blue baby disease in infants. It may also be carcinogenic in adults. Fig. 1
shows the nitrate values of the water samples.
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Table 2: Maximum, minimum and average concentrations of critical parameters.

SINo Parameter M aximum, mg/L Minimum, mg/L Average, mg/L
1 pH 8.01 6.70 7.351

2 Chlorides 1272 30 3434

3 TDS 3484 240 1195.47

4 Total Hardness 1288 92 566.94

5 Calcium 374 26 157.83

6 Magnesium 140 7.0 43.73

7 Nitrate 418 6.0 100.83

8 Iron 21.0 Nil 1.45

Table3: Critical water quality parameters exceeding the permissible limits.

S.NO  Parameter Number exceeding the Percentage of samples
permissiblelimits exceeding the permissiblelimits

1 Chlorides 2 6.67

2 TDS 8 26.67

3 Total Hardness 10 33.33

4 Calcium 8 26.67

5 Magnesium 2 6.67

6 Nitrate 15 50.0

7 Iron 10 33.33

Total hardness attributing to 33.33% of non potability of samples has shown maximum, mini-
mum and average concentration of 1288 mg/L, 92.0 mg/L and 566.94 mg/L respectively. The maxi-
mum permissiblelimit as per BISis600 mg/L. The high degree of hardnessin the study areamay be
attributed to the disposal of untreated/improperly treated sewage and industrial wastes besides the
natural factors (Haniffa& Jeevargj 1994). Fig. 2 showsthetotal hardness values of the samples.

Total dissolved solids concentration varied from 240mg/L to 3484 mg/L and accounted for 26.67%
of the nonpotability. Waterswith high total dissolved solids (>2000mg/L) are of inferior palatability
and may induce an unfavourable physiological reaction inthetransient consumer and gastrointestinal
irritation.

Iron accounted for 33.33% of nonpotability of samples. Iron concentration showed an alarmingly
high concentration of 21 mg/L and 10 samples were found to have iron in excess of the maximum
permissiblelimit of 1 mg/L (Fig. 3). The higher value may be dueto rusting of casing pipes, nonusage
of bore wells for long periods and disposal of scrap iron in open areas due to industrial activity
besides natural factors.

Chloridesresulting in 6.67% of the nonpotability have apeak value of 1272 mg/L, as against the
BISIlimit of 1000mg/L. The high value can be attributed to the discharge of industrial effluentsinthe
area. With regard to heavy metals, only one sample was affected by excess chromium and theareadid
not show the presence of excess|ead or excess copper in the groundwater (Purandara& Varadarajan
2003).

Out of ten samples analysed for bacteria, five samples (50%) were found to be contaminated,
mainly in sewage contaminated and slum areas, with an alarmingly high peak MPN value of 800 in
an open well as against the maximum limit of 10/100mL (Table 3).
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Fig. 1: Nitrate values (mg/L) v/s sample numbers.
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Fig. 2: Total hardness values v/s sample numbers.
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Fig. 3: Iron (mg/L) values v/s sample numbers.
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Table 4: Results of bacteriological analysis (MPN).

Sample.No Coliform
Organisms/100 mL of water

2 800

4 Nil

5 2

7 23

11 Nil

14 Nil

16 14

18 350
20 Nil

26 23

CONCLUSION

Thewastewater generated from various sources should
be properly treated and disposed off and strict legisla-
tion on industries setting up and operating their efflu-
ent treatment plants should be enforced mandatory.
Replacement of damaged pipelinesand lining of sewer
drainsisamust. Augmenting the groundwater resources
by recharging the groundwater aquifer through rain
water harvesting and, thus, reducing the high concen-
tration of chemica parameters is an important meas-
ure. Use of biofertilizers by farmersinstead of chemi-
cal fertilizers in agricultural activities is another im-
portant point. The public should be instructed to use

boiled water for drinking, as the study area has shown considerable hardness, mostly of temporary
type. Public awareness programmes should beinitiated to create a sense of awarenessinthe publicto
safeguard against the perils of waterborne diseases.
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