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Abstract— The present work is aimed at assessing the water 

quality index (WQI) and Hydro-chemical Analysis for the 

Surface water of Krishna River of Vijayapura District. This 

has been determined by collecting surface water samples 

and subjecting the samples to a comprehensive physical and 

chemical analysis of water samples. For calculating the 

WQI, the following 12 parameters have been considered: 

pH, Total Dissolved Solids, Total Hardness, Calcium, 

Magnesium, Chloride, Nitrate, Sulphate, DO, BOD, 

Alkalinity and Fluoride. The high value of WQI has been 

found to be mainly from the higher values of TDS, 

Hardness, Fluoride and Nitrate. The results of analyses have 

been used to suggest models for predicting water quality. 

The analysis reveals that the surface water of the area needs 

some degree of treatment before consumption, and it also 

needs to be protected from the perils of contamination. 

Regression models are also developed to quantify and 

predict water quality parameters based on the available 

Total Dissolved Solids value. 

Key words: To find out the characteristics of water Samples 

at different stretches of the Krishna River 

I. INTRODUCTION 

Surface water is use for domestic, industrial, water supply 

and irrigation all over the world. 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 pace of industrialization. Human health is 

threatened by most of the agricultural development activities 

particularly in relation to excessive application of fertilizers. 

According to World Health Organization (WHO), about 

80% of all the diseases in human beings are caused by 

water. Water Quality Index (WQI) is one of the most 

effective tools to communicate information on the quality of 

water to citizens and policy makers. The formulation and 

use of indices has been strongly advocated by agencies 

responsible for water supply and control of water pollution. 

Although any environment impact could be either 

beneficial or adverse, in environmental analysis, impacts are 

historically considered only to be of adverse type caused by 

our developmental activities. Impacts can be generally 

categorized as primary, secondary or tertiary. Primary 

impacts are those caused directly by project inputs such as 

loss of forests, or changing of a river regime due to the 

construction of a dam. As such primary impacts can be 

attributed directly to a project activity. They are usually easy 

to measure. Secondary impacts are those caused by project 

outputs such as water flow regulation and channelization. In 

other words, they are indirectly attributed to the project 

activity. If one of the project outputs is availability of 

irrigation water, secondary impacts could be more severe 

than primary impacts and unfortunately, often more difficult 

to predict and measure. Secondary impacts in turn may lead 

to tertiary impacts. 

It should be noted that the distinction between 

primary, secondary and tertiary impacts could often be 

arbitrary. Various types of water related activities can cause 

beneficial or adverse impacts on the environment, water 

channelization, flood land alteration and changes in land use 

patterns. 

Impacts could also be conceptually divided into 

two board categories: Short term and Long term. Short term 

impacts occur during the planning, construction and 

immediate post-construction phases. Longer term impacts 

stem from the presence of large manmade lakes, 

development of perennial irrigation instead of seasonal 

irrigation, alteration in the ecosystem of the area, and the 

changing of socio-economic situation. 

Water quality is a very important consideration for 

all water development projects as it affects all aspects of 

water use-for humans, for animals, for crops and even for 

industry. All natural waters containing soluble inorganic 

ions are mainly from the weathering of soil and rock 

minerals. The weathering products of the rock minerals are 

released and transported by the action of water. Hence the 

nature and concentration of an ion in water depends upon 

the nature of rock mineral, its solubility and its resistance to 

weathering in fresh water or carbonated water (due to 

dissolution of atmospheric carbon-di-oxide in rain water) 

climate and local topography. Apart from these major 

causes, solubility of minerals in influenced by pH, 

particularly of iron and manganese hydroxides that 

decreases and aluminium hydroxide which increase with the 

increase of pH. 

 
Fig. 1: Hydrologic Cycle 

A. Objective  

The present study is an attempt to understand the water 

quality variations in Krishna River. The main objectives of 

the current study are the following: 

1) To find out the physical and chemical characteristics of 

water samples collected from different stretches of 

Krishna River. 



Studies on the Physico-Chemical Characteristics of Krishna River Water 

 (IJSRD/Vol. 4/Issue 07/2016/162) 

 

 All rights reserved by www.ijsrd.com 676 

2) To work out the Co-relation Co-efficients and 

Regression Analysis. 

3) To find out the water quality index (WQI) 

4) To find out the factors affecting the quality of water by 

working out Factor Analysis (FA).   

II. LITERATURE REVIEW 

In western district of Uttar Pradesh (U.P), mainly Sahranpur, 

Muzaffar nagar, Meerut and Bulandshahar, large number of 

water resources is present which are used for irrigation, 

fisheries and recreation. The same water resources are also 

utilized for the disposal of industrial wastes of more than 20 

different industries. Verma et.al (1974) studied the 

characteristics and disposal problems of various industrial 

effluents with reference to Indian standards. Verma and 

Delela (1975) studied the pollution of Kalinadi by Industrial 

wastes near Mansurpur. In 1980, Verma et.al made a 

detailed study on the pollution of Hindon River in relation to 

fish and fisheries and stream khala by the sugar factory 

effluent near Laksar in district Sahranpur. Agarwal et.al 

(1976), studied the physico-chemical characteristics of the 

Ganges at Varanasi. [1] 

In some arid and salt affected areas of Gujarat, 

waters of some seasonal rivers show that the salt 

concentration goes up to 700ppm (Paliwal, 1980). Mohan 

Rao (1972) studied the characteristics of dairy waste with 

reference to Indian standards. Arora et.al (1973 and 1974), 

made a survey of sugar mill effluent treatment and disposal 

in some typical sugar mills of Uttar Pradesh, which is the 

largest sugarcane producing state in India and reported that 

effluents are rich in Suspended Solids, BOD and Grease and 

hence, have great pollution potential. [2] 

J.Yisa and T.Jimoh reported about River Landzu is 

of particular importance in the study of surface water 

pollution because effluents from cottage industries, 

municipal sewage, agricultural and urban run-off are 

discharged into it bringing about considerable change in the 

water quality. This study aimed at using the application of 

Water Quality Index (WQI) in evaluating the quality of 

River Landzu for public usage. This was done by subjecting 

the 120 water samples collected to comprehensive physico-

chemical analysis using APHA standard methods of 

analysis. The WQI for the samples was 171.85. The high 

value of WQI had been found mainly from the higher values 

of iron, chromium and manganese, COD and turbidity. [3] 

M. Dasgupta Adak et al examined Twenty nine 

physico - chemical parameters of water from 8 sampling 

points of Rajgangpur municipal area were monitored from 

March- 1999 to February 2000 and the values obtained 

under compared with standards prescribed by Bureau of 

Indian Standards (BIS), Indian Council of Medical research 

(ICMR) and World Health Organization (WHO). The 

corresponding water quality index (WQI) and Correlation 

co-efficient were worked out for the observed water quality 

parameters. Analysis of results showed that the experimental 

waters are suitable for drinking purpose. [4] 

Bilgrami and Datta Munshi (1979), made 

Limnological survey of the river Ganga in relation to the 

human activities from Baruni and Farakka. Kudesia in 1980 

published a book on water pollution, in which he reviewed 

his findings on water quality of different rivers in India. 

Mahatre et.al (1980), studied the effect of industrial 

pollution on the aquatic ecosystem of Kali River. The 

studies conducted in our countries have shown that ground 

water pollution from discharge of untreated or inadequately 

treated industrial effluent has reached alarming proportion in 

several parts of the country. Patil and Patil (1983), published 

their findings on water quality of Ulhas River with reference 

to mercury, cadmium and copper. [5] 

In India, many scientists have contributed to the 

field of environmental hydrology. Hora in 1942 published a 

short note on the pollution of streams and its likely effect on 

fisheries. Ganapati and Chacko (1951) made an 

investigation on the river Godavari and examined the effects 

of paper mill pollution at Rajamundry. Chakrabarty et.al 

(1959), studied the physico-chemical condition and 

planktonic population of river Yamuna at Allahabad 

between 1954 and 1955. Water quality of some of the Indian 

rivers (Ganga, Kosi, Brahmaputra, Kaveri, Bias Sutlej and 

Narmada) was reported by earlier workers based on the 

studies carried out during 1955 to 1966. The study revealed 

that the water quality is good as their EC values fall below 

350 µmhos/cm, while salinity of those of Chambal, 

Yamuna, Tapti, Godavari and Krishna ranged from 450 to 

1400 µmhos/cm. [6] 

C.R.Ramakrishniah et.al, reported water quality 

indices aim at giving a single value to the water quality of a 

source on the basis of one or the other system which 

translates the list of constituents and their concentrations 

present in a sample into a single value. The work was 

carried to the development of water quality index value for 

the study area Tumkur amanikere watershed based on the 

experimental results of physicochemical analysis of water 

samples of the watershed. The high value of WQI at these 

sampling locations has been found to be mainly from the 

higher values of iron, nitrate, Total Dissolved Solids (TDS), 

total hardness, fluorides, magnesium and manganese in the 

ground water. Regression models are also developed to 

quantify and predict water quality parameters based on the 

available TDS value. [7] 

National Institute of Hydrology, Roorkee has 

carried out study to work out surface and ground water 

quality studies in Ghataprabha Representative Basin. In the 

study both surface and ground water quality has been 

analyzed during pre-monsoon and post-monsoon seasons. In 

addition to this, Streeter – phelp’s model is applied to 

understand the variation of Dissolved Oxygen along the 

course of the river from a point source. 

III. MATERIALS AND METHODS 

Alamatti, Bijapur is a town and the administrative 

headquarters of Bijapur District in the Indian state of 

Karnataka. It is also the administrative headquarters of 

Basavana Bagewadi taluka, one of the three talukas of the 

district. The town covers an area of 5.6km2. The Krishna 

river flows throw Bijapur town. 

Agricultural in the district mainly depends upon the 

rainfall and the net area irrigated to net area sown is 14%, 

which is below state average of 24%. Krishna, 

KrishnaRivers flows in the district. The medium irrigation 

projects in the district are almatti and nayanegali. There are 

36 lift irrigation scheme and 445minor irrigation tank in the 

district. 
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Bijapur District is a place of full natural resource like water 

and there is a lots of scope for industrialisation in future one 

sugar and fuel industry. 

The river water is collected from different areas of  

KRISHNA  RIVER at down stream of Alamatti Dam, 

Bijapur, 

A. Reservoir 

 Total Capacity: 123.08 Tmcft at 519 m MSL 

 Catchment Area: 33375 sq km 

 Surface Area: 24230 hectares 

 
Fig. 1: India map 

 
Fig. 2: Karnataka map 

 
Fig. 3: Sampling point location 

The southwest monsoon sets in the middle of June 

and extends till the end of September. Bulk of the annual 

rainfall occurs during this season, which constitutes over 

75% of the annual rainfall. Significant rainfall occurs during 

the winter monsoon owing to northeastern monsoon, which 

constitutes 15% of the annual rainfall. Normal rainfall of the 

district is 777 mm; actual rainfall is 881.10 mm and average 

annual rainfall 832.3 mm. Bijapur district lies in the 

northern plains of Karnataka and has semi arid type of 

climate. 

Dry climate prevails for most part of the year. 

December is the coldest month with mean daily maximum 

and minimum temperatures being 29.5ºC and 15ºC to 10ºC 

respectively. During peak summer, temperature shoots up to 

47ºC. Relative humidity varies from 26% in summer to 62% 

in winter. 

B. Soils 

The soil types in the district are Deep Black, Medium Black 

Soil, Shallow Soil and Lateritic Soil. The Deep and Medium 

Black soil covers practically the entire districts area, except 

a small portion towards the northern part of the district. 

Black soil has been derived from basaltic rocks and varies 

from color from medium to deep black. Its thickness varies 

from 0.5 to 3.6 m. Infiltration rate of shallow, medium and 

deep black soil is moderate to poor. 

C. Geology of City 

Geologically the area is composed of Deccan traps of 

tertiary period and shales and limestone’s in Krishna series. 

Deccan traps occupy ¾ of the area as horizontal flows of 

basaltic lava. Different varieties of traps are present in the 

study area, (1) Hard massive trap (2) jointed weathered trap 

(3) Zeolitic trap. The weathering of trap varies from place to 

place depending on the elevation. In a few places in between 

two trap flows bole beds (inter trappings) are present, these 

are good aquifers. The jointed Zeolitic and weathered trap 

also act as good aquifers in the area.[8] 

D. Sampling Techniques and Preservation 

Sampling is the first of a series of steps leading to the 

generation of water quality data and is an exceedingly 

important one. Care must always be taken to ensure 

obtaining a sample that is truly representative. Further the 

integrity of the sample is not representative of the system 
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sampled or if the sample has changed in chemical 

composition between sampling and analysis, all care taken 

to provide an accurate analysis will be lost. 

The precautions are as follows: 

1) The water should be collected in bottles, especially of 

white color, having well fitted stoppers or screw caps. 

2) Bottles having holding capacity of about one liter of 

water are necessary for the chemical analysis. 

3) Bottle should be thoroughly cleaned, filled thrice with 

water and empties before collecting the sample. 

4) After collecting the sample, the stopper of the bottle 

should be well secured and the bottles containing 

samples of water should be labeled stating the date and 

time of collection. 

E. Types of Samples 

1) Grab Samples 

Grab samples are those taken more or less instantaneously 

and analyzed separately. In general most sampling in 

environmental engineering practice is of the grab variety. 

2) Composite Samples 

Samples are collected at regular intervals usually every hour 

to two and pooled into one large sample over a 24 hour 

period under such conditions, detention times can be 

considered self canceling, and the only requirement that 

must be met is that the amount of each individual sample be 

taken in proportion to the flow existing at the time. 

Composited samples are used mainly in evaluating the 

efficiency of waste water treatment facilities. 

3) Integrated Samples 

Mixture of grab samples collected from different points 

simultaneously or as nearly as possible is called integrated 

sample. Such samples are useful for river or stream that 

varies in composition across its width and depth. The need 

for integrated samples also may exist if combined treatment 

is proposed for several separate waste water stream. The 

preparation of integrated samples requires special equipment 

to collect samples from a known depth, without 

contamination by overlying water prior knowledge about 

volume, movement and composition of the various parts of 

the water being sampled is also required. 

4) Site Selection 

Surface water samples are collected from five points. For 

two Kilometer length of flow Five sampling points were 

selected and Five samples at individual sampling point were 

collected. S1, S2,  S3,  S4 and S5.  

5) Sampling Procedure 

The water samples were collected for three days in the 

morning at 08:00 to 10:00 am for a period of 3 months 

successively i.e., April 2016 to May 2016. Two and half 

liters of surface water samples were collected in white 

colored plastic containers and were transferred to the 

laboratory at the earliest. 

6) Sample Handling and Preservation 

Samples from the observation points were collected during 

pre-monsoon season and subjected to various physical  tests. 

The samples were collected in clean plastic bottles fitted 

with screw caps. Some parameters like DO and pH were 

measured at the spot by means of portable meters. For other 

parameters, samples were preserved by adding an 

appropriate reagent and brought to the laboratory for 

analysis. 

For complete sampling at a point the following bottles 

should be filled: 

1) One bottle of 500 ml for direct measurement of pH and 

Temperature at the time of sample collection. 

2) One bottle of 500 ml for laboratory analysis of Nitrate, 

preserve sample by adding 2 ml conc. sulfuric acid per 

liter. 

3) Two bottle of 1000 ml for laboratory analysis of 

acidity/alkalinity, hardness, chloride, fluoride, sulphate, 

sodium, potassium, calcium and magnesium.] 

All the samples were analyzed using standard 

methods, equipments and methods followed are summarized 

in Table 1. 

 
Table 1: Analytical Methods and Equipments used in the 

study 

IV. RESULTS AND DISCUSSIONS 

A. Physico-chemical analysis 

For sampling purpose we have selected 5 points such as 

Sampling point 1,2,3,4 and 5.  Water have analyzed for 12 

samples from each sampling points. The physico-chemical 

analysis is presented in table 4.1- 4.5 

 
Table 2: Sampling Point 1 
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Table 3: SAMPLING POINT 2 

 
Table 4: SAMPLING POINT 3 

 
Table 5: Sampling point 4 

 
Table 6: Sampling point 5 

B. Correlations and Regression Analysis 

In the present study the correlation coefficient between the 

parameters is computed. The degree of line of association 

between any two water quality parameters is measured by 

correlation coefficient which is represented below The 

highest positive correlation between different parameters 

was found out to be 0.914 i.e., between Magnesium 

Hardness and Total Hardness and the highest negative 

correlation between different parameters was found out to 

be -0.013 i.e., Alkalinity and K 

 
Table7: Correlation co-efficient of different parameters at 

sampling point 1 

 
Table 8: Correlation co-efficient of different parameters at 

sampling point 2 

 
Table 9: Correlation co-efficient of different parameters at 

sampling point 3 

 
Table 10: Correlation co-efficient of different parameters at 

sampling point 4 

 
Table 11: Correlation co-efficient of different parameters at 

sampling point 5 
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C. Water Quality Index 

 
Table 12: Water Quality Index (W.Q.I.) and status of water 

quality (Chatterji and Raziuddin 2002) 

 

 
Table 13: Water Quality Index of Sampling point 1 

 
Table 14: Water Quality Index of Sampling point 2 

 
Table 15: Water Quality Index of Sampling point 3 

 
Table 16: Water Quality Index of Sampling point 4 

 
Table 17: Water Quality Index of Sampling point 4 

V. FACTOR ANALYSIS 

Factor analysis is a very powerful technique which provides 

information on the meaningful parameters which describe 

the whole data set rendering data reduction with minimum 

loss of information (Singh K. P. et. al,). FA is a 

quantification of the significance of variables that explain 

the observed grouping and patterns of the inherit properties 

of the individual objects (Kowalkowski T. et. al,). FA allows 

the explaining of related parameters by only one factor 

(Singh K. P. et. al, Kowalkowski T. et. al, Boyacioglu. H. et. 

al,). FA exposes the important factor responsible for 

variation in ground water quality and eventually leads to 

sources identification of ground water pollution. In this 

study, FA was applied to extract the most significant factors 

and to reduce the contribution of less significant variables to 

simplify even more of the data structure coming from factor 

analysis. The factors obtained were further subjected to 

varimax rotation according to well established rules to 

maximize differences between the variables and facilitate 

easy interpretation of the data . The rotating axis defined by 

factor analysis generates varimax factor (Factor1, 

Factor2….) which can further reduce the contribution of 

variable with minor significance. 

 
Table 18: At Sampling point 1 

 
Table 19: At Sampling point 2 

 
Table 20: At Sampling point 3 

 
Table 21: At Sampling point 4 
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Table 22: At Sampling point 5 

VI. CONCLUSION 

After the careful study of analysis interpretation and 

discussions of the numerical data following conclusion have 

been drawn for the Krishna River Water. 

1) The Physico-chemical characteristics of KRISHNA 

River water at different sampling points were 

analysized and found all the values are within the 

permissible limits.  

2) The concentration of Nitrate is below the permissible 

limit. 

3) TDS level in all sampling points is well within the 

drinking water standards. 

4) The DO in the Sampling points-1,2,3,4 are above the 

permissible Limit  

5) It is observed that in the Krishna River water is good 

for drinking, irrigation and for all domestic and 

recreational purposes. 

6) The Water Quality Index (WQI) falls in the Good 

Range at all the sampling points. 
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