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Abstract

Water, which occurs below the water table, is referred to as groundwater. Ground water is usually cool, colourless and free from
turbidity. Ground water is used for agricultural, industrial, household, recreational and environmental activities all over the
world. In the last few decades, there has been tremendous increase in the demand for fresh water due to rapid growth of
population and accelerated pace of industrialization (Devi and Premkumar, 2012) which has resulted in the deterioration of
quality of groundwater. Since the quality of public health depends to a greater extent on the quality of drinking water, it is
incumbent that detailed information about the quality of water be systematically collected and monitored regularly through
research and scientific way for sustainable development. Determination of physico-chemical parameters of water is essential for
assessing the suitability of groundwater for various purposes like drinking, domestic, industrial and irrigation. The ground water
quality may also vary with seasonal changes and is primarily governed by the extent and composition of dissolved solids. In
view of the above aspects, the ground water pollution studies of Arsikere town and its surrounding areas is more important. In
addition to the anthropogenic activities, the availability of potable water resources is being deteriorated by agricultural activities
and over exploitation. Hence, it needs the study on the status of ground water quality in Arsikere.
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I. INTRODUCTION

Water is a precious natural resource needed for existence of life on the earth. It is necessary for all living organisms for their
survival and has a great role in the life of every biotic component in this world. For sustainable development, a safe source of
water is an essential pre-requirement. Hence, there is a relation between water quality and human health. Use of poor quality
drinking water may lead to several life threatening diseases. Earth is called as water planet with 70.8% of its surface covered by
water. Its reserve is finite and the same water is being used in time and recycled and only one percent of earth's water passes the
cyclic path and is referred to as hydrological cycle (Gupta et al., 2000). Around 97% of water on the earth is saltwater and about
3% is distributed over the continents as fresh water and as polar ice caps of which about 20% constitutes groundwater .

A. Significance of Ground water in India:

About 45% of the country's irrigation needs is fulfilled by ground water. Creating access to ground water for irrigation is
important for agrarian economics. Groundwater is generally considered to be purer than surface water. Factors like discharges of
industries, agriculture and domestic activity, land use practices, geological formations, are reported to affect the quality of
ground water (Jerry, 1986).

B. Scope of the study:

Arsikere is one of the talukas of Hassan district, in Karnataka state situated at 13°18°50” N and 76°15°22” E about 48 km from
Hassan city. The groundwater quality of Arsikere region is being over stressed in order to fulfill the heavy demand for fresh
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water. Even though the Hemavathi and the Yagachi flow through the district, it is deprived of potable drinking water and the
water table has decreased due to successive years of drought. The ground water quality of this region is being over stressed in
order to meet the heavy demand for water because of pollution of surface water bodies, inadequate sanitary and drainage
systems, septic tanks, disposal of municipal and domestic sewage without treatment, disposal of solid wastes and improper
management etc. This may lead to depletion and water quality deterioration

C. Research objective:

The present investigation will be taken up to addresses several groundwater quality parameters of town and surrounding areas
with the following objectives.

1) To analyze, interpret and regionalize groundwater data in terms of quality for the study region.

2) Classifying the study area groundwater on basis of hydro chemical parameters.

3) To evaluate the fluoride levels content in the groundwater of the study area.

D. The Geochemistry of groundwater:

Freeze and Cherry (1979) noted that “the major factors which controls the quality of groundwater are chemical composition of
rainwater, types of soil and mineralogy of rock formations”. Thus, the composition of groundwater provides information about
the environment through which water has circulated. The suitability of groundwater for specific uses depends on the
concentrations of certain constituents due to natural or anthropogenic causes (Sadashivaiah et al., 2008). For example, the
increase in iron due to corroding galvanised iron rising mains and connecting rods and high turbidity levels leading to the change
in colour of water as the case was in West Africa, made borehole users to stop using the pumps (Langenegger, 1994).
Srinivasamoorthy et al.,(2009)reported that “characterization and assessment of groundwater quality in Thirumanimuttar sub
basin in India, observed that calcite dissolution and reverse ion exchange as some of the processes controlling the water
chemistry in the study area. Dominance of domestic, industrial and agricultural activities indicated the high value of electrical
conductivity along up stream, central and downstream. Fluoride was also noted to be higher during pre-monsoon season
indicating easier accessibility of rainwater to weathered rock, long-term irrigation processes”. Furthermore higher levels of
nitrate were observed during the post monsoon in places where irrigation practices are intensive or dominant, whereas higher
total hardness was identified in places where dyeing and bleaching industries are located (Srinivasa moorthy et al., 2009).

Il. DESCRIPTION OF THE STUDY AREA

A. Study Area:

Arsikere, a major railway junction on the South Western Railways a small town in Hassan district, Karnataka state, India. It is
near to tourist places like Belur (40 km), Halebidu (25 km) and Shravanabelagola (80 km). It is also known for its coconut
plantation and religious shrine Malekallu Tirupathi hill. It has an area of 8.0 Sq.Kms and situated at the foot of Tirupathi hills
and is surrounded by many other smaller hills which rise up to 797 mts above the mean sea level.

B. Land Use:

In the study area, the agricultural activity depends mainly on rainy season which is not uniform throughout the taluk. Even the
climatic and the soil conditions also vary considerably. Hence, diversity of very high order in cultivation is observed in this
taluk. Cultivation comprises of 65 to 70% of the total land area. Short-term crops like paddy, maize, groundnut, ragi, cotton and
tobacco are being cultivated in this region. Besides, some horticulture crops like coconut and areca are also grown. Vegetables,
fruits and other crops are also grown in small quantities in this area.

o 7 Kilometers
—

Fig. 3.1: Soil Map of Arsikere Taluk, Hassan District (Source: Department of Geology, Hassan)
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I11. MATERIALS AND METHODS

A. Sampling Location:

Sampling locations in and around Arsikere have been selected using random grid or spatial network method based on
geographical ground map of Arsikere. Figure 4.1 shows the different sampling stations, which have been selected from 20
different localities. As the network technique has been used for many years for scientific data generation, the same technique is
followed in the present study for generation of analytical data, which can be used as baseline data for many years in this region.
The samples from 20 sampling sites were collected and analyzed during pre-monsoon, monsoon and post monsoon seasons
during 2010 to 2012 to determine the variation in physico-chemical parameters. The water samples were collected from bore
wells. The names of the sampling stations are shown in Table 4.1 and Fig. 4.1 shows the spatial distribution of the sampling

locations on the map.

Table - 4.1
Sampling locations in and around Arsikere
SI. No. | Sampling Stations Locations Latitude Longitude
01 S1 Shankaranahalli / Sankondanhally | 13°/8’54"’N | 76°13°'11"’E
02 S2 Yadapura 13°18°05’ N | 76°13°01"’E
03 S3 Murundi 13°17°34’N | 76°13’39" E
04 5S4 Thalalur 13°16°06’ N | 76°16’13" E
05 S5 Karehalli 13°71924” N | 76°16'24" E
06 S6 Thirupathi 13°719°46’ N | 76°16°24" E
07 S7 Chikkalinganahalli 13°20°19’ N | 76°15°29" E
08 S8 Gundakallahalli 13°17°56" N | 76°15'33"E
09 S9 Mysore Road 13°17°39” N | 76°15°21 " E
10 510 Ayappa temple 13°18’13" N | 76°15'23'E
11 S11 Kanthenahally 13°18°16’ N | 76°15'46" E
12 S12 MaruthiNagara 13°18°35" N | 76°15'49" E
13 S13 SubramanyaNagara 13°18°42" N | 76°14'47" E
14 S14 Subhashnagara 13°19°13” N | 76°15’17" E
15 S15 Indira Nagar 13°19’16’ N | 76°15’12"E
16 S16 Lakshmipura 13°19°06’ N | 76°15°01 "’ E
17 S17 Railway Station Road 13°18°50’ N | 76°15’12" E
18 S18 J.C. Hospital 13°19°07’ N | 76°15’13" E
19 S19 ShivanandhaNagara 13°719°09” N | 76°14’59" E
20 S20 Jajure 13°20°08° N | 76°14°28"’ E

IV. RESULTS AND DISCUSSION

Water analysis was carried out by taking different parameters, which are very essential to know the water quality for drinking
purpose. The parameters are differentiated as physical, chemical and bacteriological. The physical parameters include water
temperature, turbidity, pH, TDS, electrical conductivity, while chemical parameters include dissolved oxygen, total hardness,
calcium, magnesium, total alkalinity, total acidity, chloride, nitrate, phosphate, sulphate, fluoride and trace metal like iron. The
count of E-coli was considered as bacteriological parameter. The standard values of various physico-chemicals and
bacteriological parameters for drinking water as per BIS and WHO are presented in Table 5.1.

Table - 5.1

Analytical results of groundwater samples of Arsikere during Pre - monsoon, 2010- 2012(Average values)

Sa,\rﬂ)p'e pH | TDS | Total Hardness | DO | Total Alkalinity | Acidity | Ca | ClI | NOs | F
S1 7.25 | 963 412 7.8 204 30 170 | 2107 | 36 | 3.1
S2 7.1 | 998 508 5.8 252 18 191 | 258 34 | 2.96
S3 7.41 | 867 352 6.1 238 11 116 | 2122 | 8.2 | 1.28
S4 7.92 | 698 262 5.6 250 10 101 | 248 29 | 1.37
S5 7.36 | 1038 486 5.4 234 32 191 | 2207 | 11 | 17
S6 7.81 | 1043 422 6.6 258 30 181 | 2134 | 32 | 15
S7 8.11 | 979 418 5.4 282 27 170 | 2248 | 33 | 16
S8 7.21 | 685 234 5.8 202 30 79 | 210 | 283 | 1.6
S9 8.31 | 459 176 7.4 262 22 55 | 54.73 | 17 | 1.38
S10 8.13 | 838 300 5.8 232 31 66 | 1157 | 13 | 1.7
S11 7.28 | 832 342 6.9 224 33 113 | 97.28 | 43 | 151
S12 7.46 | 561 284 4.7 184 35 79 [8593] 25 | 15
S13 7.56 | 940 418 5.8 195 25 126 | 206.3 | 11 | 1.63
S14 7.13 | 778 402 5.4 178 27 115 | 150 13 1.8
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S15 7.91 | 1017 276 7.2 172 28 89 | 276 8 1.51
S16 8.22 | 324 172 54 252 13 60 | 6891 | 2 1.5
S17 7.93 | 318 158 5.9 150 17 151 | 618 | 37 1.6
S18 7.81 | 919 422 5.6 130 26 117 | 4206 | 10 | 1.73
S19 7.97 | 880 602 6.1 120 27 208 | 520 13 1.5
S20 7.35 | 998 542 6.4 112 36 199 | 4249 | 13 1.8

Note: All parameters are expressed in mg/l except pH, turbidity (NTU)
B. Physical Parameters:

1) pH:

In the present investigation, the fluctuation of pH in the samples was from values varies from 7.1 to 8.3 with a mean value of 7.6
in pre-monsoon season In the present study, all the samples analyzed were well within the permissible limits. Similar observation
was made by Sathish et al.,(2005) in their studies.

2) Total Dissolved Solids (TDS):

TDS in water is due to the presence of ions of Calcium, Magnesium, Sodium, Potassium, Bicarbonate, Chloride and
Sulphate. TDS is the total amount of material remaining after evaporation of the water. The dissolved substances may be organic
or inorganic in nature. In the present investigation, the values of TDS varied between 318 mg/l to 1043 mg/l in pre-monsoon
season. In the present study, about 15% of the total groundwater samples in pre-monsoon and in monsoon season 35% and 45%
of the samples in post-monsoon season cross permissible limits. However, the remaining water samples were well within the
prescribed BIS drinking water standards.

C. Chemical Parameters:

1) Total Hardness:

Based on the present investigation, total hardness values of groundwater varied from 158 mg/l to 602 mg/l in pre-monsoon
season.

2) Dissolved oxygen:

In the present study, dissolved oxygen values varied from 4.7 mg/l to 7.8 mg/l in pre-monsoon season having a mean value of
6.05 mg/l (Table 5.4). The dissolved oxygen concentration was maximum during premonsoon owing to more aeration due to
lowering of ground water table.

3) Total Alkalinity:

In the investigation taken up, the alkalinity values varied from 112 mg/l to a 282 mg/l in premonsoon season. Also, turbidity
increases with increase in alkalinity due to dissolution of more minerals and particles. In the present study, total alkalinity is well
within the permissible limit.

4) Acidity:

Acidity is capacity of the water to neutralize base, it is caused due to the presence of mineral acids and dissolved carbon dioxide
in water. Carbon dioxide can also be produced in water through biological oxidation of organic matter, especially in polluted
water. In the present investigation, the acidity values fluctuated between 10 mg/l to 36 mg/l in premonsoon season.

5) Calcium:

It is a major component of rocks. Because of its abundance in most rock types and the solubility, calcium is present almost
everywhere in groundwater. Calcium ranks fifth among the elements in order of abundance in natural water. In the present
investigation, calcium values ranged between 55 mg/l to a 208 mg/l in premonsoon season.

6) Chloride:

Chloride occurs in all types of water in a low concentration. The chloride content increases as the mineral contents increase. It is
commonly found in soils and rocks. In this investigation, chloride values fluctuated from 54.7 mg/l to 520 mg/l with mean values
of 223.9 mg/l in premonsoon season

7) Nitrate:

Nitrates are found naturally in air and soil environment and are an essential component of plant and animal cell. Decomposition
of plant and animal wastes, sewage and the application of fertilizer in agricultural activities also adds up to the nitrate sources to
the environment. In the present investigation, the nitrate values ranged from 2 mg/l to 43 mg/l in premonsoon season.

8) Fluoride:

Fluoride is widely dispersed in nature and is a common constituent of most the soils and rocks. The most important fluoride
containing mineral is fluorospar, which may have a variety of tints (blue, yellow and green).In the present investigation, fluoride
values varied from 1.28 mg/l 3.1 mg/l with a mean value of 1.71 mg/l in premonsoon season.
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V. CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions:

In the present investigation, an attempt has been made to understand the concentration of major physical, chemical and
bacteriological parameters in the ground water of Arsikere and its surrounding areas. The following are the conclusions drawn
from the investigation.

1) The interpretation of hydro-geochemical analysis reveals that the groundwater in Arsikere taluk is fresh, which is good for
drinking and agricultural purpose. The major cations (Ca, and Mg) and major anions (Cl, SO4 and CO3) of the study area
are well within the permissible limits for the entire area.

2) Generally the pH of the water has a small variation due to buffering action of water with Carbon-di-oxide. The fluctuation
of pH in the samples was from values varies from 7.1 to 8.3.

3) High level of fluoride concentration has been noticed in some of the sampling stations. Fluoride values were from 1.28 mg/I
3.1 mg/l in premonsoon season and from 0.27 mg/l to 3.12 mg/l in monsoon season. This is due to the geological strata of
the study area.

4) Total hardness values of groundwater varied from 158 mg/l to 602 mg/l in premonsoon season and 260 mg/l to 722 mg/l in
monsoon season. In post-monsoon season, the values range between 302 mg/l and 606 mg/l. The TDS values shown an
increasing trend in postmonsoon season compared to premonsoon and monsoon seasons

5) The concentrations of Nitrate in most of the wells are within the maximum acceptable limit from 2 mg/l to 43 mg/l in
premonsoon season.
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