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Abstract— Water is precious source which is available in 

highly irregular fashion. Due to rapid urbanization, the 

exposed soil surface gets diminished and ground-water 

recharge gets drastically reduced and therefore natural ground 

water recharge gets affected. The objective of this paper was 

to investigate the ground water contamination and to analyze 

its impact on the human life.  The area is mostly covered with 

weathered rocks except certain patches. It is seen that less 

weathered rocks are capable of releasing good quality of 

major cat ions such as Na, K, Ca, Mg and SiO2 and sulphates 

on weathering. The weathering is very slow at pH 7 to 8, 

resulting in change in chemical composition of groundwater 

in crystalline rock area. When the water samples were 

subjected to the parameter analysis it was found that the 

Hardness, BOD, DO, Carbonate were high in quantity, which 

is not suitable for domestic activity. In this study area human 

inhabitation is mainly depended on bore well water for 

drinking and agriculture purpose, due to this the groundwater 

conservation is severely affected and due to this water crisis 

problems are experienced during summer. 
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I. INTRODUCTION 

Groundwater constitutes about 3% of the total available fresh 

water resources on the earth. With the ever increasing 

demand for fresh water against the limited potential has 

resulted in the scarcity of fresh groundwater resources. 

Groundwater is the form of water that occupies all the voids 

within the geological stratum. The occurrence of groundwater 

in geological formation and the scope for its exploitation 

primarily depends on the porosity. It becomes very important 

to precisely assess the available potential groundwater zones, 

its utilization, and make it available for the future 

development. 

Generally groundwater is found within the zone of 

saturation; a geological formation which not only contains 

water but also allows it to flow from one end to another, 

depending upon the hydraulic gradient, known as ‘Aquifer’. 

The upper most surface of zone of saturation is known as 

‘Water Table’. The depth of water table varies with space and 

time, depending upon the recharge and discharge factors. 

Usually the water table lies at a shallow depth during 

monsoon and its depth goes relatively to a deeper level during 

summer or drought period. Even, the quality of groundwater 

varies with space and time, depending upon the geological 

and meteorological factors, along with anthropogenic 

activities. Groundwater is the renewable resource of Earth’s 

crust and is a part of hydrological cycle. 

II. STUDY AREA 

The study area is located in the north-western part of the 

Karnataka state and falls within the northern maiden region. 

The area extends between 15° 23' 00'' and 16° 58' 00'' north 

latitude and 75° 51' 00'' and 75° 8' 00'' east longitude. The 

study area covers an approximately about 400 sq.kms of 

Hoovina-Halla Basin, Giriyal, Belagavi District. The area 

geographically comes in Malnad region and receives an 

annual average rainfall of nearly 2000mm. It is situated near 

the foothills of the Sahyadri hill range (Western Ghats) and 

about 150km East from the Arabian Sea. 

The general slope of the area is from the North West 

to the South East; its average height above the mean sea level 

varies from 450 to 500 meters. Present study area is situated 

on the northern bank of the Malaprabha River. Hoovina-Halla 

is one of the important tributary of Malaprabha River. It 

contributes about 40% of water, next to Tatti halla. The 

Hoovina Halla flows north to south, originates at Giriyal 

Village, it is joined by 6 other streams.  Major crops grown in 

the region are jowar, maize, cotton, sugarcane, paddy, wheat, 

bajra, tur, groundnut, sunflower, tobacco and grams. 

 
Fig. 1: Study Area 

Geological formations found in the study area are 

the Dharwars, Gneissic system, Kaladgi series and Deccan 

trap. Dharwar formations are seen in Bailhongal and Belgaum 

and western part of Khanapur taluka. Dharwar are 

represented by quartzites and bounded ferrogeneous quartzite 

schists phyllites. The sesgustone rocks are associated with 

crystallins rock near Nagaragalli village in Khanapur taluk 

and Dolomite sandstone near Bhimgad about 40 kms south-

west of Belgaum taluk. 

The gneissic system consist of different types of 

granites and granite gneisses and forms the greater portion of 

the deccan complex covering southern part of the district 

varying in breadth from 3-10 kms. Gneisses are exposed in 

Khanapur and Bailhongal taluks of the district. The 

Sedimentary formation of Kalgadgi series runs from near 

Belgaum in an east and north east direction for a length of 

about 100 miles, with its width ranging from 25-45 miles. The 

Kalgadgi series consist of two leading varieties, mainly 
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quartzite and limestone. The other varieties are 

conglomerates, shales and sandstones. The Deccan trap 

occupies the rest of the area of Belgaum district. 

 
Fig. 2: Geological formations found 

III. METHODOLOGY 

Water samples have been collected from 30 different places 

in and around Hoovina-Halla during pre-monsoon season. 

Water is subjected to various tests in order to ascertain its 

quality. The tests can be classified in to two categories: 

Physical tests and Chemical tests. Physical tests include 

turbidity and electrical conductivity. Chemical tests mainly 

include pH, acidity, alkalinity, chloride concentration, total 

dissolved solids (TDS), total hardness, dissolved oxygen 

(DO), and biological oxygen demand (BOD). 

Sample no. Village Name Latitude Longitude 

1 Karavinakoppa 15˚40ˊ2˝N 74˚39ˊ48˝E 

2 Dastikoppa 15˚41ˊ51˝N 74˚42ˊ23˝E 

3 Malaprabha River 15˚42ˊ19˝N 74˚42ˊ15˝E 

4 MK Hubli 15˚43ˊ0˝N 74˚41ˊ32˝E 

5 Amarapur 15˚42ˊ19˝N 74˚40ˊ18˝E 

6 Bhendigeri 15˚44ˊ7˝N 74˚37ˊ50˝E 

7 Sutagatti 15˚45ˊ0˝N 74˚36ˊ26˝E 

8 KK Koppa 15˚45ˊ30˝N 74˚35ˊ26˝E 

9 Nagarhal 15˚44ˊ50˝N 74˚34ˊ31˝E 

10 Nagenahalli 15˚44ˊ47˝N 74˚34ˊ5˝E 

11 Ankalagi 15˚43ˊ48˝N 74˚35ˊ28˝E 

12 Gajapati 15˚43ˊ14˝N 74˚37ˊ30˝E 

13 Badikollamatha 15˚47ˊ47˝N 74˚37ˊ10˝E 

14 Hirabagewadi 15˚46ˊ38˝N 74˚38ˊ42˝E 

15 Bassapur 15˚47ˊ22˝N 74˚38ˊ52˝E 

16 Hulikatti 15˚47ˊ24˝N 74˚38ˊ37˝E 

17 Aralikatti 15˚47ˊ24˝N 74˚39ˊ19˝E 

18 Benchinamaradi 15˚47ˊ3˝N 74˚40ˊ11˝E 

19 Giriyal 15˚47ˊ30˝N 74˚40ˊ53˝E 

20 Kallur 15˚46ˊ40˝N 74˚43ˊ35˝E 

21 Tigadi 15˚47ˊ39˝N 74˚43ˊ9˝E 

22 Navalagatti 15˚48ˊ28˝N 74˚41ˊ47˝E 

23 Pularkoppa 15˚48ˊ38˝N 74˚40ˊ58˝E 

24 Shigihatti 15˚48ˊ43˝N 74˚40ˊ3˝E 

25 Marakatti 15˚49ˊ26˝N 74˚39ˊ42˝E 

26 Chandan Hosur 15˚49ˊ30˝N 74˚37ˊ23˝E 

27 Shigunmatti 15˚49ˊ9˝N 74˚34ˊ53˝E 

28 Chikka Bagewadi 15˚46ˊ13˝N 74˚41ˊ7˝E 

29 Mutanal 15˚44ˊ59˝N 74˚39ˊ17˝E 

30 VeerappanKoppa 15˚43ˊ54˝N 74˚39ˊ49˝E 

Table 1: Water samples 

IV. RESULT ANALYSIS 

For the samples collected from the above areas the following 

tests were conducted and the results are as follows as shown 

in the graph: 

 
Fig. 3: pH of all the smaples 

The pH of all the smaples is under permissible limit 

except Tigadi village having 8.75. The turbility test was 

conducted using the Nephelometric turbidimeter, the 

turbidity of all the villages is not under the permissible limit 

as given by “Indian Standards” but when it is compared with 

WHO standards, the Main River sample (34.7 NTU), 

Nagarhal (38.9 NTU) and Tigadi (72.2 NTU) do not come 

under the permissible limit. The test for Total Dissolved 

solids (TDS) of the above samples shows that the water here 

is having high dissolved soilds and Badikollamatha shows 

extreme high dissolved amount of TDS(120000 mg/l). The 

water sample of Benchinmardi is having 72 mg/l acidity, 

whereas the alakalinity of all the villages is under permissible 

limit. The Total Hardness for Chloride for Hirebagewadi 

(1434.71 mg/l), Tigadi (1985.76mg/l) and Chikkabagewadi 

(1330.46 mg/l) are not under permissible limit, whereas for 

Calcium Hardness all the villages show extreme hardness 

except Suttagatti (194mg/l),  Ankalagi (98 mg/l), 

Bechinmardi (96 mg/l), Navalgatti ( 78 mg/l). The 

permissible Magnesium Hardeness is 150 mg/l as per WHO 

but the samples show high hardness expect few place, 

Bendigeri (24mg/l), Gajapati (48 mg/l), Shigunmatti (42 

mg/l). The Dissoloved Oxygen (DO) is high when compared 

with the standards of portable water. 

V. DISCUSSION 

From the above results analysis shows that the pH value  of 

Hulakatti is lowest which is 6.92 and the highest is of Tigadi 

which is 8.75. The slight alkaline nature of groundwater may 

be due to the presence of fine aquifer sediments mixed with 

clay and mud which are unable to flush off the salts during 

the monsoon rain and hence retained layer on other seasons. 

High pH induces the formation of trihalomethanes which may 

cause cancer in humans. 

The turbidity of 30 water samples range from 0 to 

31.92NTU. As per BIS 10500:2003, turbidity ranges from 5 

to 10 NTU. Turbidity is objectionable because of aesthetic 

considerations and engineering considerations. It is also 

related to the content of diseases causing organisms in water, 

which may come from soil runoff. The results indicate that 

the turbidity of all the samples studied was above the 

maximum standard limit of 5 NTU. The total solids of 30 

water samples range from 3500 to 300000 mg/l. Total solids 

determination is used to assess the suitability of potential 



Hydrogeological Study and Groundwater Quality Analysis along Hoovinal Halla Basin, Belagavi District 

 (IJSRD/Vol. 5/Issue 07/2017/179) 

 

 All rights reserved by www.ijsrd.com 725 

supply of water for various uses. In cases, in which water 

softening is needed, the type of softening procedure used may 

be dictated by the solids content. The pH at stabilization 

depends on to some extent on the total solids present as well 

as the alkalinity and temperature. 

The TDS of 30 water samples range from 0 to 

120000 mg/l. As per BIS 10500:2003, the recommended 

value range from 500 to 2000 mg/l. Beyond this value, the 

palatability decreases and may cause gastrointestinal 

irritation. 

Estimation of TSD is useful to determine whether 

the water is suitable for drinking purpose, agriculture and 

industrial processes. The acidity of 30 water samples range 

from 12 to 84 mg/l. Waters containing mineral acidity are 

unpalatable. Waters having acidity more than 50 mg/l cannot 

be used in R.C.C. works. 

The alkalinity of 30 water samples range from 0 to 

154 mg/l. Highly alkaline waters are usually unpalatable and 

imparts bitter taste to water. The total hardness of 30 water 

samples range from 250 to 2430 mg/l. The Dissolved Oxygen 

of 15 water sample range from 9.3 to 25.9 mg/l. Algae growth 

in water may release oxygen during its photosynthesis and 

DO may even shoot upto 30 mg/l. The total BOD value ranges 

in between 0 to 5.38 mg/l. Drinking water usually has a BOD 

of less than 1mg/l and water. I considered fairly up to 3mg/l 

of BOD. When BOD value reaches 5g/l, the water is doubtful 

in its purity. It is the only the parameter to give an idea of the 

biodegradability of any sample. 

VI. CONCLUSION 

Based on our analysis Hoovina-Halla basin all most all the 

parameters such as pH, turbidity, alkalinity, chlorides, 

calcium hardness, magnesium hardness are all within the 

permissible limits. In general the quality of the ground water 

is not harm full for the human consumption in that region. 

Except total hardness, total solids, and the DO content. The 

presence of this may be due to the climatic actions like 

weathering, erosion of the rock surface, temperature change 

etc. Total hardness has crossed the permissible limit due to 

the disposal of the industrial effluents, site problems etc. 

Presence of the total solids also is not in the range. It can be 

reduced by the process of “Sedimentation”. Also the DO 

content is beyond the expected range. The water sample has 

high DO value because of the presence of the stagnant water 

in the rivers and increase in the microbial growth activities. 

The DO content can be reduced by the process of the 

“Aeration”. Magnesium content is very much important for 

the growth of the crops. The value of the content in our 

analysis is within the permissible limit and hence it can be 

used for the purpose of irrigation. The study suggests that to 

know the contamination the contamination of water 

continuous monitoring of water is necessary. 
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