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Abstract: 
Due to human and industrial activities the ground water is contaminated. This is the serious problem now a day. Thus the analysis of 

the water quality is very important to preserve the natural eco system. The assessment of the ground water quality was carried out in 

the different wards of Ranebennur City. The ground water samples of all the selected stations from the wards were collected  for a 

physiochemical analysis like  temperature, pH, alkalinity, total hardness, chlorides, dissolved oxygen, chlorine etc.  
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1. INTRODUCTION 

 

Water is a precious commodity. A man can survive without food 

for months together but without water to quench his thirst; his 

survival beyond 40 hours would be a miracle. In the last few 

decades, there has been a tremendous increase in the demand for 

fresh water due to rapid growth of population and the accelerated 

place of industrialization. Historically human settlements have 

always been around availability of water points like rivers, 

springs, etc. many of civilization is found around rivers and 

called as River Valley Civilization. Ground water constitutes 

97% of global fresh water and many regions, ground water 

sources are the single largest supply for serving drinking water 

to the community. Moreover, for many communities it may be 

the only economically viable option for drinking. Thus the 

availability of clean ground water is most essential, as it serves 

as the basic and critical component in different spheres of human 

life for a large number of habitations. But, at present, the quality 

of ground water in many parts of the country, particularly 

shallow ground water, is changing as a result of human 

activities. So there is urgent need to identify current sources of 

pollution and to develop low cost water purification 

technologies/system which is economically viable and adoptable 

to the community. 

 

2. STUDY AREA  

 

Ranebennur is the City Municipal Council in Haveri district in 

Karnataka, India. It is situated 300 kilometers northwest of 

Bengaluru, the capital of Karnataka. Other nearby cities include 

Hubli(105 km), Shimogga(88 km). And Davanagere (37 km). 

The temperature here averages 25.4
0 

C. April is the hottest moth 

of the year at an average temperature of 29.3
0
 C and December 

is the lowest average temperatures in the year, it is around 22.6
0
 

C. In present study, the area in and around Ranebennur city, 

Haveri district will be selected. Ground water samples are 

collected from the selected sites such as STJIT college campus, 

Umashankar nagar, Fort, Mruthunjay nagar, Bus stand, Railway 

station, Government hospital etc. as tube and bore well in 

Ranebennur city. The samples are collected early morning in two 

liter polythene cans without any air bubbles and kept in dark 

boxes. The samples are then subjected to physio-chemical 

analysis after 3 hours of the collection.  

 

 
 

 
Figure.1. Map of the study area 

 

3. OBJECTIVES: 

 

 To assess the physical properties of portable water 

sample like color, temperature, turbidity etc. 

 

 To assess chemical properties of portable water samples 

like Alkalinity, pH, BOD and Hardness etc.  

 

 To compare the results with water quality standards by 

various health agencies. 

 

 Figure To compare the ground water quality of the 

different regions. 
 

 To carry out water quality tests on the water samples 

taken from different parts. 
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4. LITERATURE REVIEW  

 

4.1 General:  

 

I referred various technical research papers on assessment of 

ground water quality for bore wells of different cities and 

countries. Reported work on assessment of ground water quality 

index is summarized below. Devendra Dohare, Shriram 

Deshpande, et al: Analysis of Ground Water Quality Parameters 

(May 2014): The assessment of the ground water quality was 

carried out in the different wards of Indore City. The ground 

water samples of all the selected stations from the wards were 

collected for a physiochemical analysis. Water quality status by 

statistical evaluation and water quality index was calculated by 

various parameters Viz. pH, color, total dissolved solids, 

electrical conductivity, total alkalinity, total hardness, calcium, 

chromium, zinc, manganese.  Anurag Tewari, et al: A study on 

physico-chemical characteristics of ground water quality(2010): 

A Systematic study has been carried out to explore the physico–

chemical characteristics of ground water samples of Allahabad 

city. Water samples were collected from different locations of 

the city and analyzed for PH, conductivity, total hardness, total 

alkalinity, sulphates, chlorides, fluoride, sodium and potassium 

etc. the study needs for periodic monitoring and GIS based study 

of ground water in the study area. S. P. Gorde and M. V. Jadhav, 

et al: Assessment of Water Quality Parameters(2013): The main 

goal of the  study was to assess drinking water quality of various 

lakes in Chennai, Hydrabad and Mumbai in India. Lakes water 

samples were collected from six different sites were analyzed for 

pH, turbidity, EC, TDS, total alkalinity (TA), total hardness 

(TH)and calcium hardness (Ca-H), chemical oxygen 

demand(COD), BOD, dissolved oxygen (D.O.), sulphate (as 

SO42-), nitrate (as NO3) and chloride (Cl-), Iron, Zinc, 

Cadmium, Mercury, Nickel and Chromium were also analyzed 

in these samples.  K.Yoghananthan,etal: A Study On The 

Physico-chemical Analysis Of Ground Water Quality(2016):  

The present investigation focus on physio-chemical study of the 

ground water samples collected from the villages of odathurai  

panchayat in Erode district, Tamilnadu. The physiochemical 

parameters of the ten samples (5 open well and 5 bore well 

samples) were analysed. The obtained results were compared 

with the standard desirable limit values of drinking water given 

by WHO and BIS.  

 

5. MATERIALS AND METHODOLOGY 

 

5.1 Sample Collection: 

Sampling is most important part of analysis final results obtained 

from accurate analysis, will be misleading. It will be ideal to 

carry out all the tests immediately after the collection of samples 

and quicker the analysis. 

 

5.2 Physico-Chemical Analysis: 

The collected ground water samples were analyzed for physical 

and chemical water quality parameters like temperature, pH, 

total hardness, calcium, magnesium, acidity, alkalinity, chloride, 

residual chlorine, dissolved oxygen and based on standard 

methods. The pH of the samples was determined using a pH 

electrode 9107. Calcium, Magnesium, Chloride and D O were 

determined based on standard methods. 

5.3 Parameters included in water quality assessment: 

Monitoring of bore wells at Ranebennur city requires many 

different parameters to be sampled. The parameters analyzed in 

this assessment include: 

 

Temperature: The fluctuations in temperature of different 

stations may be due to the influence of environmental 

temperature due to that point of time. 

 

pH: pH of solution is taken as –ve logarithm of H2 ions for 

many practical practices. Value range of pH from 7 t0 14 is 

alkaline, from 0 to 7 is acidic and 7 is neutral. Mainly drinking 

water pH lies from 4.4 to 8.5. The pH scale commonly ranges 

from 0 to 14. 

 

Total alkalinity: Alkalinity is the sum total of components in 

the water that tend to elevate the pH to the alkaline side of 

neutrality. It is measured by titration with standardized acid to a 

pH value of 4.5 and is expressed commonly as milligrams per 

liter as calcium carbonate (mg/l as CaCo3).Commonly occurring 

materials in water that increase alkalinity are carbonate, 

phosphates and hydroxides. Limestone bedrock and thick 

deposits of glacial till are good sources of carbonate buffering. 

 

Chloride: All type of natural and raw water contains chlorides. 

It comes from activities carried out in agricultural area, 

Industrial activities and from chloride stones. Its concentration is 

high because of human activities. As per IS: 10500-2012 

Desirable limit for chloride is 250 and 1000 mg/l in Permissible 

limit. 

 

Total hardness: As per IS: 10500-2012 Desirable limit and 

Permissible limit for hardness is lies between 200 to 600 mg/l 

respectively. The effect of hardness is Scale in utensils and hot 

water system in boilers etc. soap scum’s Sources are Dissolved 

calcium and magnesium from soil and aquifer minerals 

containing limestone or dolomite. The Treatment of hard Water 

is Softener Ion Exchanger and Reverse Osmosis process. The 

degree of hardness of drinking water has been classified in terms 

of the equivalent CaCO3 concentration as follows: Soft - 0-

60mg/l, Medium - 60-120 mg/l, Hard - 120-180 mg/l, Very hard 

- >180 mg/l. 

 

Dissolved Oxygen (D.O.) D.O. is the dissolved gaseous form of 

oxygen. It is essential for respiration of fish and other aquatic 

organisms. D.O. enters water by diffusion from the atmosphere 

and as a by- product of photosynthesis by algae and plants.  The 

concentration of D.O. in epilimnetic waters continually 

equilibrates with the concentration of atmospheric oxygen to 

maintain 100% D.O. saturation. Excessive algae growth can 

over-saturate (greater than 100% saturation) the water with D.O. 

when the rate of photosynthesis is greater than the rate of oxygen 

diffusion to the atmosphere. Hypolimnetic D.O. concentration is 

typically low as there is no mechanism to replace oxygen that is 

consumed by respiration and decomposition. Fish need at least 

3-5 mg/L of D.O. to survive.  

 

Calcium: Estimation of calcium hardness indicates that the 

value ranges from 58 to 130 mg / L. BIS prescribed desirable 

limit for calcium concentration as 75 mg/L and permissible limit 
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as 200 mg / L. In our present study values, show that calcium 

content has no injurious effect on human consumption. 

 

Residual Chlorine: Active chlorine (free and combined) should 

be determined at each stage in the processing of drinking water. 

Active chlorine should be present in drinking water within the 

range 0.1 to 0.2 mg/l. 

 

6. RESULTS AND DISCUSSION: 

 

The results of the analyzed parameters for the different ground 

water sample sites are shown in the table-1. For example the 

variations in parameters are shown in below graphs: 

 

 
Figure.1. Variations in hardness. 

 
Figre.2. Variations in chlorides 

 

Where, 

S1=STJIT college campus 

S2=Umashankar nagara 

S3=Fort 

S4=Mruthunjaya nagara 

S5=Chowdeshwari nagara 

S6=Bus stand 

S7=Devaragudda road 

S8=Maruthi nagara 

S9=Railway station 

S10=Government Hospital 

 

TABLE.1. AVERAGE RESULTS OF PHYSICOCHEMICAL PARAMETERS OF DIFFERENT GROUND WATER SITES 

IN RANEBENNUR CITY 

Sample 

Sites 
pH 

Temp 
0
C 

Acidity 

(mg/l) 

Alkalinit

y 

(mg/l) 

Hardness 

(mg/l) 

Ca Hard. 

(mg/l) 

Mg 

Hard. 

(mg/l) 

Chlorides 

(mg/l) 

Chlorine 

(mg/l) 

D. O 

(mg/l) 

S1 6.72 30 85 165 468 66 402 264.99 0.10 8.96 

S2 6.92 32 115 120 412 20 392 164.81 0.13 9.35 

S3 7.18 29 42 88 172 40 132 121.62 0.03 3.20 

S4 6.9 33 48 84 406 46 360 424.45 0.050 9.21 

S5 6.76 30 44 92 398 102 296 104.26 0.064 2.17 

S6 6.95 29 38 46 166 38 128 42.19 0.049 1.20 

S7 7.49 31 40 122 124 44 77 166.3 0.11 3.84 

S8 7.25 30 50 42 342 106 236 139.01 0.050 1.87 

S9 7.15 32 52 82 534 26 508 310.27 0.21 2.068 

S10 7.3 33 30 72 369.2 28 341.2 67.02 0.113 9.45 

 

6.1 Discussions: 

pH: The pH is one of the most important factors that influence 

the aquatic production. In the present study the pH was found to 

be basic. The variations in pH of different stations are shown in 

the table-1 . The ph is maximum in S7 and minimum in S1. 

Temperature: The fluctuations in temperature of different 

stations may be due to the influence of environmental 

temperature due to that point of time. The variations in 

temperature of different ground water sample are represented in 

the table-1. S4, S10 has higher temperature (33
0
C) and S3, S6 

has lowest temperature (29
0
C). 

Acidity: The acidity of the different ground water samples are 

given in the table and their variations are represented in the 

table-1. Acidity is maximum in S2 and minimum in S10. 

Alkalinity: The phenolphthalein alkalinity of all the water 

samples is 0. But the total alkalinity is found between 225 to 
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662.5 mg/lit. The variations in the alkalinity of different samples 

are given in table-1. The alkalinity is maximum in S1 and 

minimum in S8. But all the water samples are below the 

acceptable limit. 

 

Hardness: As per IS: 10500-2012 Desirable limit and 

Permissible limit for hardness is lies between 200 to 600 mg/l 

respectively. The variations in the hardness of different samples 

are shown in table-1. The hardness in S9 is highest among all the 

samples and S7 is the lowest one. The effect of hardness is Scale 

in utensils and hot water system in boilers etc. 

 

Calcium Hardness: The acceptable limit of Ca
++

 for domestic 

use is 75 mg/lit (ISI). But according to Ministry of Rural 

Development, India, in ground water in case of non-availability 

of alternate water source, Ca
++

 up to 200 and can be accepted. 

The calcium hardness of the different ground water samples are 

shown in table-1. Maximum Ca hardness is found at S8 and 

minimum at S2. 

 

Magnesium Hardness: The acceptable limit of Mg++ for 

domestic use is 200 mg/lit respectively (ISI). But according to 

Ministry of Rural  Development, India, in ground water in case 

of non-availability of alternate water source, Mg++ up to 400 

mg/lit can be accepted. The magnesium hardness of the different 

ground water samples are shown in table-1. The Mg hardness is 

maximum at S9 and minimum at S7. 

 

Chlorides: All type of natural and raw water contains chlorides. 

As per IS:10500-2012 Desirable limit for chloride is 250 and 

1000 mg/l in Permissible limit. The chloride content in different 

ground water samples are shown in table-1. S4 has maximum 

chloride content and S6 has minimum chloride content. The 

ground water samples S1, S4, S9 are high in chloride content 

which are above the desirable limit. 

 

Residual Chlorine: In drinking water the residual chlorine 

represents a smart use of chemistry and provides a remarkable 

public health safeguard. As per IS: 10500: 1991 the desirable 

limit of residual free chlorine in drinking water is 0.2mg/l. 

Chlorine content in sample S2 is high (0.134) and is low in S9 is 

low (0.021). 

 

Dissolved Oxygen: D.O test is used to evaluate the pollution 

strength of domestic and industrial wastes. A minimum D.O of 4 

to 5 mg/l is desirable for the survival of aquatic life. The 

variations in the D. O of different samples are shown in table-1. 

D. O content is maximum in S10 and minimum in S6. Higher 

temperature, biological impurities, ammonia, nitrites, ferrous 

iron, chemicals such as hydrogen sulphide and organic matter 

reduce D.O values. 

 

7. CONCLUSION: 

 

 In this study area, an attempt has been made to identify 

the pathway and contamination of major ions, nutrients in the 

groundwater of some areas in Ranebennur city.  

 The prominent sources of Pollutants and natural 

agencies that are responsible for contamination in the study area 

are Domestic/ Municipal sewage and over exploitation of 

Ground water to meet the demand for fresh water are the 

prominent causes for decreasing quality of Ground water. Hence 

it is necessary to minimize or reduce the further deterioration of 

Ground water quality in the present investigation.  

 An artificial recharge of Ground water may be adopted 

to reduce higher concentration of chemical parameters where it 

is necessary.  

 By the following results it has been found that some of 

the water samples are above the permissible limits hence it is 

necessary to treat them with proper treatment methods. 
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