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ABSTRACT

To evaluate spatial and temporal contamination of selected water bodies using Water Quality Index (WQI) has been
calculated for Channarayapatna (SC; and SC,), Bagur (SB; and SB,), Janivara (SJ; and SJ,) and Anekere (SA; and
SA,) at Channarayapatna taluk during pre-monsoon season and monsoon season. Water quality parameters were
selected as per the WHO guidelines. Fourteen water quality physico-chemical parameters wer e estimated as per the
standard methods and procedures. Drinking water at almost all the sites was found to be highly contaminated,
except a few sites, where it was found moderately contaminated for both the seasons during the year 2011. In
general, to some extent water quality showed deterioration after the onset of monsoon. The rural village activity
produces a serious and negative effect on the water quality, this is due sewage discharge from the villages. It was
found that some effective measures are urgently required for water quality management in this region.
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INTRODUCTION

It is well known fact that potable safe water is@ltely essential for healthy living. Adequate [ypof fresh and
safe drinking water is a basic need for all humeimdps on the earth. The problem of drinking watertamination,
water conservation and water quality management d&simed a very complex shape. Attention on water
contamination and its management has become aofi@ed because of far reaching impact on humartteal

The use of water quality indices (WQI) is a simpleactice that overcomes many of the previous meatio
problems and allows the public and decision mat@receive water quality information (AOAC, 1995he major
tool of pollution profile studies is the water gitslindex (WQI). Horton proposed the first formalQVin the
literature in 1965 (Ott, 1978).Water Quality IndéwQI) is regarded as one of the most effective way
communicate water quality (Kannan, K, 1991 and Raad S. Ket al., 2001). In a number of nationwide studies,
water quality of different natural resources weaseased on the basis of calculated water qualiigeésd Sinha, D. K
et al.,, 2001 and Rajmohan, N, 2003). The data obtainesugtr quantitative analysis and WHO water quality
standards8 were used for calculating water qualiyces. The purpose of calculating WQI and comait with
the standards is to assess drinking water contaimmat selected water body at Channarayapatn&atadund
seasonal variation of water quality after the orfetnonsoon on the basis of calculated values demaquality
indices.
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MATERIALS AND METHODS

Study area

The study was carried out at selected water boGhiannarayapatna taluk, which are a balancing aidtained to
serve water requirement for irrigation and othemha activity. The water samples from the identifieater bodies
were collected at an interval of 30 days and aralypr 14 physico-chemical parameters as per Hrelatd method
(APHA, 1995). The study area is shown on a satelliitage with 4 sampling stations. The present studyg
conducted along the priority road which is of 18 &rm length, touching 4 villages (water body) namel
Channarayapatna, Janivara, Bagura and Anekerd.athade and longitude ranges given in Table 1.

Laboratory Analysis

In order to determine the water quality index, aoef water samples were collected at selected Wwatsr from two
sampling sites at each water body during June &®J@nuary 2011. The samples were collected iflizéet bottles
using the standard procedure for grab samplesdordance with standard methods of (RamakrishniaR,,&t al.,
2009). The samples were analyzed as per standafbdsefor thirteen Physico-Chemical parameters hgnpéd
(Hydrogen ion concentration), Turbidity, EC (Elécét conductivity), TDS (Total Dissolved Solids)ST(Total
Solids), DO (Dissolved oxygen), BOD (Biochemicalyggn Demand) and COD (Chemical Oxygen Demand), , TH
(Total hardness), Total Alkalinity (TA) ions of €&Calcium), Md* (Magnesium) and C(chloride), and Free GO
(Free CQ). In situ measurement was adopted to determinéables parameters including; pH, EC and DO by
portable meters. The analysis of the parametea$ bhatrdness and ions of each calcium, magnesiuloridé and
Free CQ were carried out by volumetric analysis in accamdawith standard methods of (Ramakrishniah,. &R
al., 2009).

Calculation of WQI
The Water Quality Index (WQI) was calculated usthg Weighted Arithmetic Index method. The qualiagimg
scale for each parameter gi was calculated by ubisgxpression (Sinha, D. ket al., 2004).

Quality rating, Qi = 100 [(Vn -Vi) / (Vs -Vi)]

Where,

Vn: actual amount of nth parameter

Vi: the ideal value of this parameter

Vi = 0, except for pH and DO. Vi = 7.0 for pH; Vi.6emg/L for DO.
Vs: recommended WHO standard of corresponding petexrm

Relative weight (Wi) was calculated by a value ety proportional to the recommended standard ¢Sthe
corresponding parameter.

Wi = 1/ Si, WQI are discussed for a specific antemded use of water. In this study the WQI for hnma
consumption is considered and permissible WQI Ffar drinking water is taken as 100. The overall Weis
calculated by using Equation:

Water Quality Index (WQI) E(Qi)Wi /ZWi (WQI)
RESULTS AND DISCUSSION

The physico-chemical parameters with their WHO déads and unit weights (Wn) assigned with the halp
equation No. 2 presented in the text are listefiable 2. Location wise and parameter-wise estimasdaes (Vn),
and calculated quality rating (Qn) for the pre-nmsperiod are presented in Table 3.

Location-wise and parameter-wise values of Vn andafer the onset of monsoon are given in TabI8it-wise
calculated values of WQI for the pre-monsoon pedsdvell as after the onset of monsoon are presémt€able 5.
Critical analysis of the data of the WQI preseniedrable 5 and its comparison with the standardirmagtions
reveals the following facts regarding the leveldoinking water contamination and effect of monsaer the
quality of selected water body at Channarayapadhe tduring the study. The observed range of W&teality
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Index ranged 103.88 — 203.5. Whereas water qualigx 103.88 — 205.91 during monsoon and in presoon
raged from144.0 - 203.5 (Figure 2).

From the comparative analysis of WQI values atctetelocations in both pre-monsoon and monsoorose#svas
observed that WQI values for Channarayapatna wadely varied from 175.12 in pre-monsoon to 205.91in
monsoon season and 180.65 in monsoon to 203.5kim&nsoon respectively.

In Bagura water body, WQI varied from 146.25 in moon to 163.09 in pre monsoon season and 135.55 in
monsoon to 158.71 in pre monsoon. Janivara watdy,kt varied from 112.34 to 172.84. Anekere wdtedy, it
varied from 103.88 — 158.51 in monsoon to 156.68 B89.67 pre monsoon season respectively. Hencanibe
seen that water quality of water body around Cheay@gatna deteriorates slightly from pre monsoomémsoon
season. This could be due to the fact that theahial activity get reduced due to low temperattinereby keeping

DO level at a very satisfactory range during entirensoon season. Also during pre-monsoon, the veatality
deteriorates on account of the increase in micta@ugvity as well as increase in pollutants cortcation due water
evaporation.

The selected water body in the Channarayapatnk imkeverely contaminated at almost all the locesj except at
location SJ2 and SA2 during monsoon period as biserwed values of WQI are more than 100. Drinkirsgewis

observed to be excessively contaminated with WQlesamore than 200 at location SC1, SC2 and mare 160 at
location SAL, SB1 and SJ1 and it is highly contaated with WQI values less than 200 at location &@ér the

onset of monsoon. A comparison of the values of Vitltwo seasons reveals that in general, drinkirager

quality is deteriorated due to contamination is enor after the onset of monsoon which is quite malag. A

comparison of values of WQI of selected water b8d¥ and SA2 shows that the water quality of SAfeiser.

Table 1: Description of water quality sampling locéions

SINo | Code & Name of the site Location of site Lorigide Latitude

1 SG Channarayapatna North side of the water body 780BB"E | 12°54'56.97"'N
2 SG Channarayapatna South side of the water body®2478.58’E | 12°54'46.97"N
3 SB,; Bagur North side of the water bo | 76°23'35.12"l | 13°01'23.25""

4 SB,Bagur South side of the water body °Z828.12"E | 13°01'16.25"N
5 SJ Janivara North side of the water body  76°25'37E66"12°53'33.76"N
6 SJ Janivara South side of the water body °2B&9.66’E | 13°53'26.76"N
7 SA Anekere North side of the water body  76°20'52.12"E2°54'30.47"N
8 SA; Anekere South side of the water bofly °2B42.12"E | 13°54'22.47"N

Table 2:Parameter-wise WHO standards and their asgned unit weights

SINc | Parametel Units | WHO Standar | Assigned unit Wt. (Wr
1 pH - 8. 0.117¢
2 Turbidity NTU 5 0.2000
3 Conductivity mS/cm 0.3 3.3333
4 Total Alkalinity | mg/L 100 0.0100
5 Total Solids mg/L 500 0.0020
6 TDS mg/L 50C 0.002(
7 DO mg/L 5 0.200(
8 BOD mg/L 6 0.1667
9 COD mg/L 10 0.1000
10 Total hardness mg/L 100 0.0100
11 Calcium mg/L 100 0.0100
12 Magnesiur mg/L 30 0.033:
13 Free CQ mg/L 10 0.1000
14 Chloride mg/| 200 0.0050
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Figure — 1 Index of Sampling location in Channaraypatna Taluk
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Table 3:Parameter-wise and site-wise estimated a@lvalues (Vn) and calculated quality rating (Qn) ér pre-monsoon period

SG SG SB, SB S3 S3 SA SA

SINo Parameter Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn
1 pH 7.40 26.67 7.17| 11.33 7.0f 4.6 7.55 3667 0 7.640.00 7.59 39.33 7.56 37.3B8 7.14 9.33
2 Turbidity 2.40 48.00 3.08 61.6( 5.10 102.p0 2.B056.00 2.90 58.00 3.10 62.00 3.26 65.20 4.92 9840
3 Conductivity 0.61Z | 204.0C | 0.72¢ | 241.3: | 0.56( | 186.67 | 0.53¢ | 178.67 | 0.58¢ | 196.3¢ | 0.48¢ | 163.0( | 0.66Z | 220.67 | 0.54( | 180.0(
4 Total Alkalinity | 185.0|/ 185.00 205.0 205.00 24Q.®40.00| 190.0f 190.0 1700 170.00 185.0 185.00 1y5.@85.00| 240.0| 240.0
5 Total Solids 300.0 60.00 410J0 82.00 450.0 90)J06828.0| 65.60| 420.0 84.00 360{0 72.00 391.0 78/20 .0896179.20
6 TDS 200.0| 40.00f 360.0 72.00 320.0 64.00 304.0 806Q. 290.0/ 58.00| 260. 52.0 2810 56.20 791.0 158.20
7 DO 6.22 86.59 6.36 85.05 6.0D 89.01 7.40 73/63 20 7. 75.82 7.32 74.51]] 7.5( 72.53 3.98 111121
8 BOD 3.50 58.33 2.67| 44.5( 2.5p 42.00 4.51 75(17.42 5 90.33 5.97 99.50 4.81 80.1)7 1.0p 17.p0
9 COD 10.0C | 100.0C | 6.0C 60.0C 7.2¢€ 72.6( | 14.6( | 146.0C | 16.8¢ | 168.6( | 15.0C | 150.0C | 14.0C | 140.0C | 5.6(C 56.0(
10 Total hardnes 170.C | 170.0C | 150.C | 150.0C | 280.C | 280.0C | 250.C | 250.0C | 176.C | 176.0C | 152.C | 152.0( | 250.C | 250.0( | 278.C | 278.0(
11 Calcium 4413 44.13 3741 3741 8509 8509 B4.464.47 | 44.090 44.09 3848 3848 60.02 60[92 64.134.136
12 Magnesium 26.81 89.3] 2434 8113 33|12 110.46.192] 83.97| 16.08 53.60 13.65 4550 23|88 79|60 62§.795.87
13 Free CQ 14.20| 142.000 17.4 174.00 14.00 140/00 19.80 1098.047.60| 176.00 7.40 74.0 10.88 108,80 8.76 87,60
14 Chloride 49.700 24.85 7758 38.77 159.7 79)85 821.10.94| 29.82 1491 17.89 8.9% 71567 35[79 135.187.59

Table 4:Parameter-wise and site-wise estimated actlivalues (Vn) and calculated quality rating (Qn) &ér monsoon period

SG SG SB, SB, S3 S) SA SA

SINo Parameter Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn Vn Qn
1 pH 7.80 53.33 7.90 60.0( 7.8( 53.33 7.82 54(67 60 7. 40.00 7.65 43.33 7.7( 46.6[7 8.12 74.67
2 Turbidity 2.50 50.00 3.67 73.4( 5.37 10640 3.1262.40 3.25 65.00 2.23 44.60 2.98 59.60 5.0 104.00
3 Conductivity 0.724] 2413 0.624 208.00 0.480 06Q. 0.453| 151.00 0.459 153.00 0.3p8 122|67 0.p42 .6780 0.320| 106.67
4 Total Alkalinity | 210.0/ 210.00 210.0 210.00 300}0300.00| 200.0] 200.0 1800 180.00 160.0 16Q.00 164164.00| 184.0] 184.0
5 Total Solid: 255.C | 51.0C | 301.C | 60.2C | 310.C 62.0C | 288.C | 57.6C | 418.C | 83.6( | 380.C | 76.0C | 450.C | 90.0C | 223.C | 44.6(
6 TDS 275.0{ 55.00{ 290.0 58.00 250/0 50.00 204.0 814Q. 290.0| 58.00| 310. 62.00 390.0 78.00 592.0 118.40
7 DO 6.78 80.44 6.62) 82.2( 6.48 83.14 7.80 69{23 85 7. 68.68 6.50 83.52 5.2( 97.8D 5.02 99.78
8 BOD 3.00 50.00 3.80 63.33 3.8( 63.33 4.50 75/00.80 4 80.00 4.56 76.00 3.08 51.338 2.21 36.83
9 COD 140 | 140.00 10.0 100.90 12.0 120/00 10.0 000p. 15.0 | 150.00 15.00 150.00 12,0 120,00 14.0 140.00
10 Total hardness 1300 130.00 160.0 160.00 250.60.02| 114.0/ 114.00 158.p0 158.00 128.0 128.00 22@Q@0.00| 244.0] 244.0(
11 Calciun 55.31 | 55.37 | 86.51 | 86.5i 68.6( 68.6( | 34.47 | 34.47 | 37.6¢ | 37.6¢ | 30.4¢ | 30.4€ | 52.91 | 52.97 | 58.5: | 58.52
12 Magnesium 2242  74.73 35.09 11697 48j74 162.44.14| 47.13| 15.60 52.0(0 12.19 40.63 21{44 71{47 4 23.78.00
13 Free CQ 17.40| 174.000 14.0 140.00 15.00 150/00 17.60 076.02.00| 120.00 9.80 98.0 13.00 130/00 1260 126.00
14 Chloride 55.66] 27.83 79.52 39.76 161/03 80/52 .8819 9.94 29.83] 1492 15.90 7.94 5964 2982 1p.0 00 6
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Figure: 2 Graphical Representation of Water QualityIndex
CONCLUSION

On the basis of the above discussion, it may beladed that the selected water body at almoshalkites at in th
channarayapatna talukhgghly polluted as indicated by WQI. At two locai®sites, it is moderately polluted in 1
catchment study area. The water body is pollutetth véference to almost all the water quality phg-chemical
parameters studied. The quality of SA2 water found better than the water of SJ1. Thereforeug®of SJ1 an
SA2 should be unenthusiastic. The drinking watealigu was found to start deteriorating after thesenof
monsoon. People dependent on this water are ofterefdo health hazards duepolluted water. Therefore, sor
effective measures are urgently required to enhémeedrinking water quality by delineating an effee water
quality management plan for the region Channardayap@luk (Karnataka, Indi:
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