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ABSTRACT

The present study deals with assessment of tlgeiggh— chemical and microbiological parameters of
Bhubaneswar city, India. Statistical regressiomlgsis was carried out to study the correlatibrtween various
physic — chemical parameters. Comparison of edéchvalues with W.H.O standards revealed thattewaf
study area is more or less safe for drinking msg Except iron all most all parameters are foulelow
permissible limit in most of the locations. Regi@ssanalysis of these data points suggests thatdactivity of
water is an important parameter and it is sigrafitly correlated with other parameters. Presenidg may be
treated as one step a head towards the drinkiatgr quality management.

Key words: Ground water, Co-relation, Physico — chemical patans

INTRODUCTION

Water of good quality is required for livingrganisms. Ground water is highly valued becao$e&ertain

properties not possessed by surface water.\Waiality is based on the physical and chemicahstituents
due to weathering of parent rocks and anthreping activities. Ground water is the most intaot water
resources. Unfortunately ground water is beingluged by various human activities. Ground waisralways

victim of negative impact of urbanization. Thetatistical regression analysis has been fdarak highly
useful tool for co-relating different parameteiCo-relation analysis measures the relatipndetween chosen
independent and dependent variables. If the elion is near to +1 or -1 it shows the proligbiof linear

relationship between the variables x and y.his tway the analysis attempts to establish nidtere of the
relationship between the variables and therg@iovides a mechanism for prediction of fosticey.

The co-relation coefficient is a helpful toarf promotion of research in water pollutiggroblems. No
attempts has yet been made to predict thengraater quality of the study area with premisiusing the co-
relation co-efficient of different water qualipgrameters. Studies done from time to time cautéi the favorable
or unfavorable changes occurring in the ecesysiThis paper is an eye opener on water gual#arameters
using the co-relation co efficient and regi@ssmethod in analyzing the ground water ofiBdneswar city
of India.
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EXPERIMENTAL SECTION

Description of study area

The capital city of Odisha Bhubaneswar is lodateetween 202’'N and 2625’ N latitude and SB4’E to
85°55°E longitude on the western fringe of coasmhin across the main axis of eastern Ghat&hurda
district of Odisha. Geologically Bhubaneswar ioegoelow to the Gondwana land mass , one ofdiiest and
most stable land mass in the world. The rock@anfrom the Archean to the recent period. Mgpart of the
area is covered with the quarterly alluviund dateritic soil.

Methodology

27 ground water samples were collected from nifferdnt locations (three from each location ).eTéamples
were collected in clean 2L polythene bottles with any air bubbles. The bottles were rinsedote sampling
and tight sealed after collection. The tempeestuvere measured on the spot.

Analysis was carried out for various wateruality parameters pH, Turbidity, Conductivity, Fbtal
Hardness), Chloride, TDS(Total Dissolved Solidpnl, Floride, TC(Total Coli form), FC( Fecal Cédrm), as
per standard procedures recommended by APHA(208D)edition. The water quality parameter values a
expressed in mg/l except pH and EC in p s/cmcldmicals/reagents used were of analytical reagexle

Co-efficient of Co-relation (r)

The mathematical models used to estimate wgteality require two parameters to descrilbe trealistic
groundwater situation. Correlation analysis meas the closeness of the relationship betwedrosen
independent and dependent variables. This anajteimpts to establish the nature of theticelahip between
the variables and there by provides a mechafasnprediction of forecasting. The relationship water quality
parameters on each other in the data of watelyzer was determined by calculating corretatco-efficient
‘r’, by using the following formula.

B (xiyi)-(Zxi).(Zyi)
r = Q)

V[ nExi? — @xi) 2] [ nZyi 2 — &yi) ?]

Where, x (x=values of x-variable) and y (y=valuéy-wariable) represents two different water quafiarameters.
n=number of data points.

To determine the straight linear regression, follmpequation of straight line can be used.
y=ax+b 2

where, y and x are the dependent and independeablerespectively. “a” is the slope for the lifeis intercept on
y-axis.

The slope “ a” and y-intercept, “ b” can be detered using the following.

nEXy-2XXXY
a= 3
nEx?—(Zxy
Yy - axx
b= 4)
n
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Table-01 Physico — Chemical Characteristics of graxd water in winter(S1), Summer(S2), Rainy(S3) 2011

Sampling pH  Turbidity Condwdy TH CI  TDS Iron Floride TC FC

stations

L-01-S1 6.4 3 108 26 18 76 0.33 0.17 <2 <2
L-01-S2 6.3 3 110 28 20 81 0.38 0.18 <2 <2
L-01-S3 6.1 5 106 24 17 74 032 0.17 <2 <2
L-02-S1 5.9 4 167 25 24 109 1.2 0.41 <2 <2
L-02-S2 5.7 5 171 28 28 114 1.4 0.44 <2 <2
L-02-S3 5.9 5 164 23 25 106 1.1 0.40 <2 <2
L-03-S1 6.6 4 472 93 67 310 3.7 0.08 <2 <2
L-03-S2 6.4 4 479 96 73 334 4.1 0.11 <2 <2
L-03-S3 6.8 4 464 89 69 324 3.8 0.09 <2 <2
L-04-S1 6.5 35 159 43 16 96 6.3 0.08 <2 <2
L-04-S2 6.3 33 165 45 22 105 6.5 0.09 <2 <2
L-04-S3 6.6 38 151 40 18 95 6.4 0.08 <2 <2
L-05-S1 7.4 31 267 72 21 162 5.2 0.23 <2 <2
L-05-S2 7.1 28 276 76 24 172 5.2 0.24 <2 <2
L-05-S3 7.6 32 258 69 21 149 5.1 0.22 <2 <2
L-06-S1 6.4 28 1308 139 294 724 2.40.23 <2 <2
L-06-S2 6.1 27 1382 142 310 762 2.6 0.24 <2 <2
L-06-S3 6.5 30 1298 135 298 736 2.30.22 <2 <2
L-07-S1 6.1 35 152 35 23 94 4.9 0.14 <2 <2
L-07-S2 5.9 34 156 42 26 116 5.0 0.15 <2 <2
L-07-S3 6.2 38 148 34 22 108 4.8 0.13 <2 <2
L-08-S1 6.3 56 458 77 79 310 6.2 0.1 <2 <2
L-08-S2 6.1 54 465 82 82 334 6.4 0.11 <2 <2
L-08-S3 6.4 61 444 76 76 320 6.1 0.09 <2 <2
L-09-S1 6.5 21 192 29 35 84 75 0.06 <2 <?
L-09-S2 6.3 19 194 36 39 9% 7.7 0.07 <2 <P
L-09-S3 6.6 23 190 26 37 96 7.3 0.06 <2 <?

L-01 = Khandagiri area  L-02 = Unit-1X area L-03 = Capital Hospita area L-04 = Chamadekharpur area
L-05 = Unit-l area L-06 =Samantarapur area L-8Rasulgarh area L-08 =Laxmisagar area L-09 =t}fll area

Table-02 Correlation Matrix for different parameter s of ground water for the year 2011

pH Turbidity ofductivity TH Cl TDS Iron Floride
pH 1 0.139 -0.006 0.254 -0.113-0.023 0.378 -0.26
Turbidity 1 0.163 0.233 -0.030 0.181 0.649 -0.36R
Conductivity 1 0.923 0.989 0.993 -0.163 0.089
TH 1 0.859 0.945 -0.027 480
Cr 1 0.971 -0.199 0.107
TDS 1 -0.165 0.068
Iron 1 -0.670
Floride 1

RESULTS AND DISCUSSION

Most of the parameters of ground water is dafeconsumption being with safe limits prescdbby WHO. The
high amounts of iron contents found in sampiesy be due to soil which is lateritic in nature

The regression analysis explains the pattefithe relationship between the variables #med subsequent
application of co- relation analysis determingh@ extent to which the variables are relat&b relation is the
mutual relationship between two variables. Oireorrelation exists when increase or decréaghe value of
one parameter is associated with a correspgnifiorease or decrease inthe value of offagameter.
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The correlation Co-efficient measures the degoé correlation that exists between two vagabbne taken as
dependent variable and other as independeniables. Significant positive correlation has beebserved
between conductivity and TH (R=0.923), Conducyivand CI(r=0.989), TH and Cl(r=0.859), Conductivity and
TDS (r=0.993), TH and TDS(r=0.945), 'Gind TDS(r=0.971), Turbidity and Fe(r=0.649), sarljy negative

correlation has been observed between Fe gmd F0.670). In this study the correlation said to be

preferred as the deviation in one variabldoilewed by a corresponding and proportionalvidiéon in the

other. The value of correlation coefficiemtslbetween -1 to +1.

Following regression equations were obtained ugino statistical regression analysis of datasgmted in Table-
01. Taking conductivity as dependent variable albother data points of drinking water.

Conductivity = -5.39 x pH+402.20 (5)
n =8 r = -0.0065

Conductivity = 3.506 xTurbidity+281.98 (6)
n=8 r = 0.1635

Conductivity =9.20xTH — 187.85 (7)
n=8 r = 0.9232

Conductivity =4.23xC|+89.28 (8)
n=8 r = 0.9891

Conductivity =1.77xTDS -31.56 9)
n=8 r = 0.9930

Conductivity = -25.49 xFe +475.22 {10
n=8 r = -0.1627

Conductivity =304.212xF+316.28 (11)
n=8 r = 0.0893

CONCLUSION

The physico - chemical and microbial parametshe®w that ground water is safe for consumptiming with
safe limits prescribed by WHO. The high amounfsron content found in water samples maybe to soil
which is lateric in nature or may be due to affe hand pumps contain iron pipes which requimmediate
replacement with PVC.

Conductivity shows significant correlation wittHTCI, and TDS. No other parameters and their funstican
be explained by using these conditions. Utilamabf such methodology will thus greatly fatEte the task of
rapid monitoring of the status of pollution @fater economically and this is the most imaatt part of any
pollution study to suggest some effective awmbnomic way for water quality management.

On the basis of present study it may be suggdeshat the underground drinking water quabfystudy are can
be checked effectively by controlling condudivdf ground water. Present study may be tckateone step
ahead towards the drinking water quality managemro improve quality of water there should tentinuous
monitoring of pollution level. The study proveaseyond doubt that all the physico — chemicaapeters are
more or less correlated with each other. Theretation analysis helped in determining thegrde of
relationship between two or more variablesddies not tell anything about cause and effeatetdtionship.
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