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Abstract— One of the most important cries of the 21st century 

is the scarcity of drinking water. World’s most of the 

freshwater bodies are becoming increasingly polluted, thus 

decreasing the portability of water. A systematic study has 

been carried out to explore the water quality index of Bhima 

River in Jewargi thaluka. Water samples were collected from 

the river at a stretch of 8mts at an interval of one meter using 

grab sampling methods and analysed for pH, total hardness, 

total dissolved solids, alkalinity, chloride and DO. The result 

obtained from this study indicates that the quality of water is 

good according to water quality index and hence it is safe for 

drinking purpose. 
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I. INTRODUCTION 

Water is an important natural resource not only for human 

being but also for entire universe. The welfare of a nation 

depends mainly upon the judicious utilization of this 

resources. Water quality deterioration by miscellaneous 

sources becomes a very important issue around the world. 

Lakes, rivers and surface water reservoirs are earth’s most 

important fresh water resources and provides many benefits. 

These are used for domestic and agricultural activities and 

also provides the ecosystem for aquatic animals and plants 

especially fishes. The present study have undertaken to 

estimate the health of the ecosystem of Bhima River with 

reference to physical and chemical properties of river water. 

 A project was conducted on Bhima River under 

Katti Sanghavi Bridge on Jewargi road in Jewargi in 

Gulbarga district in April 2018. Katti Sanghavi Bridge over 

Bhima River on Jewargi road is geographically located at 

latitude 1702’0” and longitude 1702’0”. Bhima River just 

flows north of jewargi as shown in figure 1.3 Bhima River is 

the major river of western India and south India it flows 

southeast for 861km (535minutes) through Maharashtra, 

Karnataka, Telangana state’s before entering Krishna River. 

Specifically, aim of this project is to determine the physical 

and chemical properties of Bhīma River by analysing the 

parameters that includes pH, total dissolved solids, alkalinity, 

hardness, chlorides, Dissolved Oxygen. 

 
Fig. 1.1: Location of Jewargi Taluka under Karnataka State 

 
Fig. 1.2: Jewargi Taluka Map 

 
Fig. 1.3: Location of Bhima River in Gulbarga Jewargi 

Taluka 

A. Scope of Study 

The study of water quality parameters of river such as pH, 

alkalinity, DO, etc., provides a through insight into the 

trophic stages of this river. Observation of the input, outlet 

points, geographical locations and surrounding areas helps us 

to make primary field analysis and helps us to provide better 

and cleaner technologies for restoration. Bhima River since 

are the sources of water supply and provide aesthetic value to 

the village, need to be kept cleaned. Hence, the study of 

important water quality parameters is of most important. The 

application of general water quality index allows for data 

management and easy interpretation by non-technical 

personnel and the general public. 

B. Objectives 

The main objective of the study is: 

1) To determine the physica-chemical analysis of surface 

water of Bhīma river 
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2) To compare the results with BIS standards of drinking 

water quality 

3) To determine water quality index 

II. LITERATURE REVIEW 

O. Obire et.al, studied the impact of National Fertilizer 

Company of Nigeria outfall effluent on the physicochemistry 

and bacteriology of Okrika creek was investigated during the 

sampling period from May to December, 1998. The National 

Fertilizer Company of Nigeria outfall effluent, the Okrika 

creek water and the Ikpukulubie creek (control) water 

samples were collected. The physico-chemical parameters 

analysed for all the samples included temperature, pH, total 

chloride, total dissolved solids, dissolved oxygen, 

conductivity, free ammonia, total phosphate, urea, zinc and 

iron, while the bacteriological determinations were total 

culturable aerobic heterotrophic bacteria count and 

identification of representative isolates. The Okrika creek 

recorded higher concentrations for all the physico-chemical 

parameters and bacteria load than the control creek. The 

higher values of pH, Free NH3, urea, TDS and the 

conductivity of the National Fertilizer Company of Nigeria 

outfall effluent above the FEPA standards reflect the poor 

effluent quality generated by National Fertilizer Company of 

Nigeria. 

 N. Bougheriraa et.al, had done the characterization 

of a hydrologically complex contaminated site bordering the 

river of Meboudja (Annaba, Algeria) was undertaken by 

investigating surface water and groundwater affected by 

Number of urban and industrial waste water have been 

established during the period 1999-2007 in El-Hadjar 

Industrial Development Area in the region of Annaba, North-

East of Algeria. The treated and untreated effluents from the 

cities and industries are to be discharged in Meboudja river 

groundwater level and water quality monitoring was carried 

out during 1999 - 2007 in El-Hadjar and its surrounding areas. 

Surface water samples were also analyzed for the water 

quality. The groundwater shows a high electric conductivity 

(more than 560 Scm-1with a maximum exceeding 20000 

Scm-1), a high chloride content (with a maximum greater 

than 6000 mgl-1), and a high sodium concentration (mean = 

420 mgl-1) are observed for the wells located down gradient 

and near industrial waste water. Also, high metallic 

concentrations (0.02-1.25 mgl-1 in chromium) are observed 

in these wells. 

III. MATERIALS & METHODOLOGY 

A. Materials 

Two litre pvc bottles were used to collect the sample from the 

river because of its nontoxic and non-reactive nature. 

Samples were collected from the site and were transported 

and preserved carefully in the incubator of environmental 

engineering lab in Appa Institute of Engineering Technology 

College Kalburgi as shown in figure 3.1. 

 
Fig. 3.1: Storage of Collected Samples in Lab 

 Reagents used in these experiments were prepared 

by standard procedures as described in NEERI manual. Other 

materials used in conducting experiments were pH meter, 

incubator, hot air oven, weighing balance 

B. Sampling 

Sampling is a method of study from a few selected items 

instead of the entire big number of units. The small selection 

is called sample. In this project grab sampling was adopted to 

collect samples. A grab sample consists of a single sample 

taken at a specific time. A grab sample takes a snapshot of the 

characteristics of the water at a specific time, and hence it 

may not be completely representative of the entire flow. In 

Grab sampling we can collect the samples very soon and are 

thus to be preferred for some tests. Especially, pH, DO can 

change very rapidly in water once the sample is taken from 

the river, so grab samples are preferred for these tests. 

 The methodology adopted to conduct these 

experiments is given in table no 3.1 

Sl. No. Parameters Method/instruments adopted 

1 pH pH meter 

2 TDS Volumetric 

3 Alkalinity 
Titration by H2SO4 

(titrometric) 

4 Chloride 
Titration by AgNO3 

(titrometric) 

5 Hardness 
Titration by EDTA 

(titrometric) 

6 D.O Winkler’s method 

Table 3.1: Methods Use For Physico-Chemical Analysis 

 Water quality index: To get a comprehensive picture 

of overall quality of river water, the WQI was used. WQI is 

defined as a rating reflecting the composite influence of 

different water quality parameters on the overall quality of 

water. The Indian standard specified for drinking water (BIS, 

1991) as shown in table no 3.2 was used for the calculation of 

WQI. The WQI was computed through three steps. 

1) Each of the 6 parameters (pH, TDS, total hardness, Cl, 

alkalinity, DO) was assigned a weight (wi) according to 

its relative importance in the overall quality of water for 

drinking purposes. 

2) The relative weight (Wi) of the chemical parameter was 

computed using the following equation: 

Wi = Wi 

∑ 𝑤𝑖

𝑛

  𝑖=1

 

Where, 

Wi is the relative weight, 
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wi is the weight of each parameter, and n is the number of 

parameters. 

3) Quality rating scale (qi) for each parameter is assigned 

by dividing its concentration in each water sample by its 

respective standard according to guidelines (BIS, 1991), 

and the result is multiplied by 100. 

qi=ci/si*100 

Where, 

qi is the quality rating, Ci is the concentration of each 

chemical parameter in each water sample in mg/L, and Si is 

the Indian drinking water standard for each chemical 

parameter in mg/L. 

4) For computing WQI, the sub index (SI) is first 

determined for each chemical parameter, as given below 

SIi = Wi*qi 

WQI = ∑SIi-n 

Where, 

SIi is the sub index of ith parameter; 

Wi is relative weight of ith parameter; 

qi is the rating based on concentration of ith parameter, and n 

is the number of chemical parameters. 

5) The computed WQI values are classified into five 

categories: 

 Excellent water (WQI < 50); 

 Good water (WQI = 50–100); 

 Poor water (WQI = 100–200); 

 Very poor water (WQI = 200–300); and 

 Water unsuitable for drinking (WQI > 300). 

Parameters Desirable limit Permissible limit 

pH 6.5 to 8.5 no relaxation 

TDS 500mg/ltr 2000mg/ltr 

alkalinity 200mg/ltr 600mg/ltr 

hardness 300mg/ltr 600mg/ltr 

chlorides 250mg/ltr 1000mg/ltr 

Do 6mg/ltr 10mg/ltr 

Table 3.2: BIS Standard 

IV. RESULT & DISCUSSION 

The analysis of the samples is briefly presented in this 

chapter. Description of six water quality parameters is given. 

For better understanding and analysis of the results, tables 

and necessary graphs have been included. Water samples 

were collected and analysed for different properties from 

eight sampling stations located in Bhima River. Results of the 

experiments are tabulated in table no. 4.1. 

SL 

NO. 

P
H 

TD

S 

mg

/ltr 

HARDNESS 

mg/ltr ALKA

LINITY 

mg/ltr 

CHLO

RIDE 

mg/ltr 

D
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/ltr 
C

a 

M

g 

 

T
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1 
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7

4 
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10

0 

26

0 
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8.1

7 

2 
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8

4 
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65 

24

1 
274.2 93.97 

8.3

7 

3 
7.

7 

80

0 

16

0 
64  210.4 87.97 

8.0

7 

22

4 

4 

8.

1

8 

80

0 

16

8 
60 

22

8 
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8.0

7 

5 

7.

5

8 

40

0 

17

4 
54 

22

8 
247.6 83.97 

8.8

6 

6 

7.

6

8 

40

0 

18

8 
46 

23

4 
314 85.97 

9.1

6 

7 

7.

8

7 

40

0 

18

4 
40 

22

4 
202.4 87.97 

8.9

6 

8 

6.

9

6 

40

0 

18

4 
56 

24

0 
313.2 87.97 

8.1

7 

Table 4.1: Tabular Column Showing Results of Experiments 

A. pH 

 
Fig. 4: 

The pH of the water is minimum at the 8th location and 

maximum at 4th location. PH value of all the sampling points 

are within the permissible limits that is 6.5 to 8.5, hence the 

water is safe for domestic purpose. 

B. Total Dissolved Solids 

 
Fig. 5:  

The TDS of the water less than permissible limit at locations 

1,2,5,6,7 & 8. The TDS of water at locations 3 & 4 is within 

the permissible limits that is 500 to 2000 mg/ltr, hence the 

water is safe for domestic purpose. 
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C. Total Hardness 

 
Fig. 6: 

All the values are below the permissible limit that is 300 to 

600 mg/ltr, the TH value is maximum at location 1 and 

minimum location 3. hence the water is safe for domestic 

purpose. 

D. Alkalinity 

 
Fig. 7: 

The value is maximum at location 8 and minimum and 

locations 7. all the values are within the permissible limits 

that is 200 to 600 mg/ltr, hence the water is safe for domestic 

purpose. 

E. Chlorides 

 
Fig. 8: 

The value of chlorides is maximum and location 2 and 

minimum at location 5, all the values are below the desirable 

limits. Hence the water is safe for domestic purpose. 

F. Dissolved Oxygen 

 
Fig. 9: 

Dissolved oxygen is maximum at the location 6 and minimum 

at the location 3 and 4. All the values are within the 

permissible limits that is 6 to 10 mg/ltr, hence the water is 

safe for domestic purpose. 
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2 
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11 
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4 

 

0.22 

 

78.29 

 

17.2

2 
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ty 
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600 
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3 

 

0.16 

 

129.33 

 

20.6

9 
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es 

250 to 
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mg/ltr 

 

3 

 

0.16 

 

38.08 

 

5.61 

 

DO 

6 to 10 

mg/ltr 

 

4 

 

0.22 

 

141.16 

 

31.0

5 

Table 4.2: Water Quality Index 

∑ wi = 18 

The WQI of the sample is determined as follows 

1) qi = ci/si ∗ 100 
pH =  7.69/6.5 x 100 =  118.3 
TDS =  500/500x100 = 100 
TH =  234.87/300x 100 =  78.29 
Alkalinity =  258.67/200x100 = 129.33 
Chlorides =  87.72/250x100 = 35.08 
Do =  8.47/6 x100 =  141.16 

2) SIi= Wi*qi 

Ph = 0.11x 118.3 = 13.01 

TDS = 0.11 x 100 = 11 

TH = 0.22 x 78.29 =17.22 

Alkalinity = 0.16 x 129.33 = 20.69 

Chlorides = 0.16 x 35.08 = 5.61 

Do = 0.22 x 141.16 = 31.05 

WQI = ∑ SI(i − n) 

WQI = 98.58 

 The results were tabulated in the table 4.2 as per the 

WQI classification, the bhima river surface water quality is 
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good since the WQI is 98.58 and it lies in good water category 

that is WQI = 50 to 100 

V. CONCLUSION 

 According to the analysis of Bhima River PH of the 

water was within the permissible limits. 

 Total dissolved solids were less than the desirable limits 

and at some locations they were within the limits. 

 Total hardness was also less than the desirable limits. 

 Alkalinity was seen to be within the permissible limits. 

 Chloride level was also less than the desirable limits. 

 Dissolved oxygen was found to be within the limits. 

 Finally the analysis of water quality index revealed that 

the water is good according to WQI standards that lies in 

good water category that is WQI = 50 to 100 and hence 

it is safe for drinking purpose. 
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