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ABSTRACT

Physico-chemical parameters for water samples collected from 10 borewells, dugwells from
different places of Phulambri Taluga, were measured. The water samples were shown to be good
computation of correlation coefficient (r) between different pairs, were carried out. Significant positive
correlation was found to exist between Electrical Conductivity, pH, TDS, Turbidity, Total Hardness,
Calcium, Magnesium, Sodium, Potassium, Iron, Total Alkalinity, Carbonate, Bicarbonate, Chloride,
Fluoride, Nitrate and Sulphate.
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INTRODUCTION

Correlation between different pairs of water quality parameters for different samples,
collected at different places of a region, provides an idea about the hydrochemistry of water
sources in the region'>. The present work aims to establish a systematic correlation between
pairs of physico-chemical parameters of dugwell and borewell samples, collected from
different places of Phulambri Taluqa.

EXPERIMENTAL
Material and method

A preliminary survey was made to identify the sources and samples were
systematically collected in clean sterilized polythene containers in such a way that there
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should not be any air bubble trapped inside. The water quality parameters, such as pH, EC,
Turbidity, Total Solids, Total dissolved solids, Total Hardness, Chlorides, Nitrate, sulphate,
Calcium, Magnesium etc. were determined as described elswere*®.

RESULTS AND DISCUSSION

The term correlation or (Covarian) indicates the relationship between two variables,
such that the changes in the values of one variable cause the value of the other variable to
change. We can establish inter-relation by statistical methods with a few sets of observations.
It gives a rough but fairly useful indication of the water quality and also facilities a rapid
monitoring of the status of water pollution. Ten representative borewell and dugwell samples
were collected through out the year 2009-2010 from different places of Phulambri Taluqa.
The results of the physico-chemical analysis of the water samples are shown in the Table 1.
The correlation coefficient for different environmentally important water quality parameters
are calculated using the following equation:

NEXY - EXEY
[INEX? - (EX?)}(NEY? — (EY?)3]?

r=

Where X and Y are any two variables and N is the number of ground water samples
taken for the study. In the present investigation N = 18. The values of correlation coefficient
upto 0.5 do not show any significant correlation between the pair of parameters considered.
A pair of parameters having r > + 0.5 bears significant linear correlation between them. The
value r > + 0.8 indicates very strong linear correlation between the two parameters
considered’’. The correlation analysis helps to understand the interdependent of different
water quality parameters and in the task of rapid monitoring of these parameters.

The correlation study was basically carried out to established relationship between
physico-chemical parameters. In the present study the correlation coefficient between
TDS and EC was found to be high i.e. 0.779, which is obvious, since electrical conductance
depends on dissolved salts present in the water bodies. The another parameter, which shows
good correlation i.e. Total Hardness with E.C. (0.589) it indicates that calcium or
magnesium salts are present as dissolved solids in the solution. The electrical conductance
does not show appreciable correlation with other parameters, which we have studied.

The correlation matrix of pH with other parameters does not show the correlation
coefficient greater than 0.5 this means pH is poorly correlated. The TDS shows correlation
coefficient greater than 0.5 with total hardness and with magnesium ions.
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This again confirms that the electrical conductance is due to calcium and magnesium
salts. The turbidity value does not show any appreciable correlation with other parameters'”.
The total hardness shows correlation coefficient greater than 0.5 with magnesium and with
potassium. The most of the cases the hardness is due to only calcium and magnesium salts.
There are no references observed for potassium hardness. Calcium is correlated with sodium,
potassium, Chloride, Floride, nitrite and sulphate. This means that most of the sodium is
present as nitrate form. Magnesium is correlated with Total Alkalinity Carbonate and
bicarbonates, which indicates that magnesium is present as magnesium carbonates and
bicarbonate. Sodium correlates with sulphate and nitrate where as potassium shows good
correlation with fluoride and sulphate. Iron does not show any significant correlation. The
total alkalinity due to carbonate and bicarbonate salts. Since not a single parameters shows
correlation coefficient above 0.9, we have not developed any regression equation.
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