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Abstract
The present study deals with the seasonal limnological investigation related to physico-chemical characteristics of water of the Shri
Sharanabasaveshwara Lake, Karnataka State. Besides temperature and meteorological data, 11 limnological parameters were tested
following standard methods at 5 sampling sites/stations of the lake. The physico-chemical parameters (pH, DO, BOD, HCO;, TDS,
Chloride, Nitrate, TH, Ca, Mg and SO, etc.) showed distinct variation in the lake sites.
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1. INTRODUCTION

Wetland i.e., lakes, jheels, beels etc., have aetyarof
linkages for energy and nutrient exchange with @aurding
watersheds and air sheds. The inland freshwatesystam
both lentic and lotic, are being increasingly suatgd to
greater stress form various human activities (Waotl
Gibson, 1974; Hemasundaram, 2003). The eutropbicaif
water means enrichment with nutrients and the tiegul
degradation of its quality accompanied by luxurigrawth of
micro and macrophytes are recognized as a majdrigroin
the developed as well as in developing countrieke T
enrichment of nutrients occurs due to the dispotdiomestic
and farm sewage, industrial effluents and fromrtheff from
surrounding areas. Vollenweider (1968) pointed thatt the
domestic sewage is a major source of eutrophicathith the
constantly increasing eutrophication of surfaceensatmore
and more attention is being paid to investigatiaisthe
bottom sediments of wetlands (Kajak, 1979; Golternaad
Qude, 1991; Freeman et al., 1993; Clair et al.61%brtch,
1996; Craft, 1997; Ansari and Kumar, 2003). Althbug
considerable investigations have been made byefearchers
but a little information is known about the systéima
limnological studies in Gulbarga Shri. Sharanbalswesa
Lake However, it is important to note that no cadive,
guantitative or ecological study on limnology waada so far
from Shri Sharanasveshwara Lake. Shri Sharanabiasees
lake has received various types of sewage i.e.,edtim
sewage, cattle waste etc. Hence an attempt into
limnological investigation in relation to the diféat physico-
chemical characteristics of water of the lake waeeh up in
the present investigation.

1.1 Information about Shri Sharanabasaweshwara
L ake:

The Shri Sharanabasaweshwara Lake is situatee ineért of
the city and is also known is Jagat Tank. The easterthern
and southern boundaries are flanked by roads, vehpart of
western bank is linked through a narrow channeh wite
adjacent moat of the Gulbarga Fort which a parthef city.
This tank spreads over an area of 0.275sqg.km trenrdepth
is 2.2 meters with a maximum being 1.2 meters dutfire dry
period. The tank is fully utilized by the Fishems Co-
operative society. Shri Sharanabasaweshwara Lakes ésom
many many decades. Since from early days this imkesed
for cattle rearing, for bathing, for fishing, ants@ women
used to wash their household cloths. After few desathe
municipal administration joined the sewage dranosnf Ward
A (Shahabazaar area) of Gulbarga City into thiglaKhat's
the point from which the lake got polluted & siltagp.
Incidences of fish kill happened 2 to 3 times. Viexgently the
City administration has taken up steps to desdt tink and
added fresh water in it, apart from that they aleastructed
stone lining/pitching & fencing throughout the mdvery of
the lake. Now it is well protected from animals and
anthropogenic hindrances. It is now being useddmtractual
recreational boating only.

1.2 Objectives of the study:

the  The main objectives of the current study are dsviohg.

1. Studying the Physico-chemical characteristics ké la
water.

2. Knowing the suitability of water for aquatic life,
recreation etc.
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2. MATERIALSAND METHODS

Study Area: Gulbarga City is a divisional head tgraof five
revenue districts of, Bidar, Gulbarga, Yadgir, Raic
Bellary, Koppal and is also having Gulbarga Uniitgrs
Central University and VTU regional office. It igusated on
Mumbai — Chennai Section of the Central Railway endt a
distance of 640 Kms. from the capital of Karnatakae
Bangalore. It is sufficiently developed in the fielf education

commerce and industries. There are many educational

institutes including Medical, Engineering, Arts,i8we and
Commerce Colleges. The city has all
Broadcasting station and Television transmittingntee
Gulbarga is also a pilgrimage place of two religiaxenters,
viz., Shri Sharanabasaveshwara Temple and HazrajaKh
Bande Nawaz Darga. The city is situated at latitof&7°20’
and longitude of 76°50'. It has a general slop&lofth-West
to South-East.. The town lies between the contbbr®m and
1460m and the average elevation above the mealewsdas
about 458m. The ground level varies from 488m t6rd2
Gulbarga city falls under one of the hottest regionThe
climate is usually warm during most of the year.heT
maximum temperature in summer is 46°C during Mach

May and minimum temperature is 10°C during December

average temperature is 36°C. The winds are géndigiht
and moderate with some increase in force durindatter part

of summer and monsoon. The rainy seasons occuiagdur

June to October following by winter season from dlober to
January. The average annual rainfall is 691.7nTine mean
annual maximum humidity observed in the mornings@86
and minimum in the evening is 40%. Geologically #rea is
composed of Deccan traps of tertiary period andeshad
lime stones in Bhima series. Deccan traps occumf ¥he
area as horizontal flows of Basaltic lava. Diffarearieties of
traps are present in the study area, (1) Hard nassap (2)
Jointed weathered trap (3) Zeolitic trap. The Wwegdhg of
trap varies from place to place depending on theagion. In
a few places in between two trap flows bole bedde(l
trappings) are present, these are good aquifetse jdinted
Zeolitic and weathered trap also act as good aquife the
area. The location map of Shri Sharanabasaveshvede is
shown in figurel. Sampling points chosen are attiN@/est
corner S1, North-East corner S2, Centre of lake S8jth-
West corner S4 and South-East corner S5. The imlaear
sampling pointS1 and the outlet is near samplingt®6. The
physico-chemical characteristics are analysed astpedard
procedural methods. For statistical analysis VCorrelation
coefficients and Factor analysis MINITAB software i
utilised.

Correlation Coefficients (r): The degree of relationship
between the variables is measured through the latoe
analysis. The measure of correlation is called etation
coefficient, represented by symbol ‘r'. The KarlaPson’'s
formula is

India Radio

. NY (X Y- X))
JINY X =X ) INY Y (1)

Factor Analysis: Factor analysis is a very powerful technique

which provides information on the meaningful partere
which describe the whole data set rendering dadacten
with minimum loss of information (Singh K. P. el,)aFA is a
guantification of the significance of variablesttlexplain the
observed grouping and patterns of the inherit ptogseof the
individual objects (Kowalkowski T. et. al,). FA allis the
explaining of related parameters by only one fa¢®ngh K.
P. et. al, Kowalkowski T. et. al, Boyacioglu. H. at,). FA
exposes the important factor responsible for viaratin

ground water quality and eventually leads to sarce

identification of ground water pollution. In thitugly, FA was
applied to extract the most significant factors tmdeduce the
contribution of less significant variables to siifypkven more
of the data structure coming from factor analy$ise factors
obtained were further subjected to varimax rotadonording
to well established rules to maximize differencesaeen the
variables and facilitate easy interpretation of tta¢a (Singh
K. P. et. al, Kowalkowski T. et. al, Boyacioglu. &t. al,). The
rotating axis defined by factor analysis generatasmax
factor (Factorl, Factor2....) which can further reziute
contribution of variable with minor significance. h&
classification of the factor loading as ‘stronghdderate’ and
‘week’ corresponds to absolute loading of > 0.75560.50
and 0.50-0.30, respectively (Liu. C.W. et. al,).

Inilia Karmatalca

Gulbaxga District

511 Sharam Basaveslsvara Lake.

Gulbarga City Map

Figurel: Location Map of Shri Sharanabasaweshwara Lake
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3. R ESU L T S A N D D I SC:U SSI ON S Table 3: Characteristics of Lake water at sampling point 3

Temperature

. . . . Date atms | water pH | Alkalinity | DO BOD TDS TH Ca Mg NO; S0, d
The phySICO-ChemlcaI characteristics are analyme.m the TNov | 202 | 244 | 778 | 105 | 84 | 9425 | 301 | 16667 125 | 4167 | 0.9 | 348 | 2068
sampling points and are presented in the table talttes. e e e s e o e
Correlation coefficients are worked out for indivad samples L
and are presented in the table 6 to table 10. Fautalysis mioforinelislea s [ Do fs el fon Lo
also worked out for all the individual samples @mgresented Eovior | #6211 16 [ 767 | waes w18 0025 | so0 {137 s | 10517 a9 | 079 | 36T (19012
in table 11 to table 15. 2-Dec | 25.79 | 21.25 | 7.66 | 8431 | 7.74 | 10054 | 289 | 133.82| 10037 3346 | 0.78 | 3.46 | 187.97

5-Dec |25.46| 213 | 7.74 86.81 741 | 1011 287 |137.79|103.34 | 3445 | 0.77 | 338 | 189.09
8-Dec |25.12 | 21.36 | 7.87 89.32 748 | 10053 | 289 (14178 10633 | 3544 | 0.77 33 | 19022
11-Dec | 24.8 | 2141 | 7.76 91.83 7.25 | 10247 | 290 [145.76 | 109.32 | 3644 | 0.76 | 322 | 191.35

Table 1: Characteristics of Lake water at sampling point 1 14-Dec | 24.47 | 2146 | 7.66 | 9434 7 | 10348 204 [ 14975 | 11231|37.44 | 075 | 344 | 19247

17-Dec | 23.81 | 2152 | 7.57 | 9685 | 676 | 10387 | 296 | 15374 | 1153 | 3843 | 0.74 | 3.06 | 193.79

Temperature 2 20-Dec | 23.48 | 2156 | 7.67 | 9937 | 686 | 10457 | 297 | 15772 | 118.29 | 39.43 | 073 | 291 | 186.81

Date ims [water] PH |Alelinty] DO | BOD | TOS | TH | Ca | Mg | NOs | s0. | 23Dec | 23.15 | 2164 | 7.8 | 10088 | 6:83 | 10521 | 299 | 1617112128 | 40.43 | 072 | 282 | 19585
SNov | 302 | 244 | 88 | 11932 | 9.2 | 1071 | 34z | 189.4 |14205|47.35 | 102 | 3.96 | 235 26-Dec | 22.82 | 21.69 | 7.57 | 104.39 | 673 | 10603 | 301 | 1657 | 124.27 | 41.42 | 071 | 274 | 196.08
8-Nov [29.71|24.05| 872 | 11671 | 9.3 |107.89| 340 |185.25 |138.94|4631 | 0.99 | 3.98 | 232.64 Max | 302 | 244 | 787 105 827 |10603| 301 [16667) 125 |4167 | 0.9 | 361 | 2068
1Nov|29.22] 237 | 89 | 1141 | 9.4 |108.68] 338 |181.01]135.83| 4528 ] 0.97 | 401 | 23027 Min | 22.82 | 21.25 | 7.57 | 8431 | 673 | 94.25 | 287 | 133.82] 10037 | 3346 | 0.71 | 2.74 | 18681
1-Nov | 28.73 | 2335 | B.85 | 11148 | 9.2 | 109.47 | 338 | 176.95] 13271 4424 ] 0.9 | 402 | 2279 Mean | 26.28 | 22.17 | 7.71 | 95.08 | 7.61 | 100.05 | 29444 | 15092 | 113.19 | 37.73 | 0.79 | 333 | 195.02
17-Nov|28.24| 23 | 862 9.1 |110.25 | 336 | 172.8 | 1296 | 43.2 | 0.9 | 403 | 22555 5D [233[105 [008 | 643 | 057 [ 364 | 432 | 1021 | 7.66 | 2.55 | 0.05 | 028 | 579
20-Mov [ 27.75 [ 22.65 | 8.82 9 [111.08] 334 [168.85]126.64 4221 095 | 405 [223.16 CV 0088 | 0.047 | 0.010 | 0.067 |0.074| 0.036 | 0.014 | 0.067 | 0.067 | 0.067 | 0.063 | 0.084 | 0.029

23-Nov | 27.26 | 21.3 | 8.84
26-Nov | 26.77 | 21.95 | 8.72
29-Nov | 26.28 | 21.6 8.7
2-Dec | 25.79]21.25| &8

9.2 | 111.79 332 1645 | 12338 | 4113 | 093 | 4.07 | 2208
9.2 | 11246 | 332 160.3 | 120.23 | 40.08 | 0.92 | 4.09 | 218.12
9.3 |113.93| 330 |156.32|117.24|39.08| 09 4.1 |216.05
8.8 | 114.25 328 | 152.07 | 114.05 | 38.02 | 0.80 | 3.03 | 2136

Table 4: Characteristics of Lake water at sampling point 4

SDec | 2546 213 | 8.4 842 |114.89 | 326 | 156.58 |117.44 | 30.15 | 0.88 | 3.84 | 214.88 Temperature —

8Dec | 25.12 | 21.36 | 8.82 8.5 |114.24| 328 |161.11 |120.83 | 40.28 | 0.87 | 3.75 | 216.16 Date | atms|water| PH |Alkalinity| DO [ BOD [ 7OS | TH Cai | Mg | MOy SO0 O
11-Dec | 248 | 2141 87 824 | 116.45 | 330 | 16564 |124.23 | 4141 086 | 3.66 | 217.44 SNov | 30.2 | 244 | 787 | 1062 | 849 | 9532 | 304 | 16857 | 12642 4244 091 | 352 | 209.15
14-Dec | 24.47 | 2146 | 8.6 786 |117.25| 334 | 17017 |127.63 | 4254 | 0.85 | 3.57 | 218.72 8-Nov [29.71[ 24.05 | 783 | 103.87 | 828 | 96.02 | 303 [ 164.57 [123.65 [41.22] 088 | 3.54 [ 207.05
17-Dec | 23.81] 21.52 | 8.72 768 |118.03 | 336 | 174.7 |131.03 | 43.68 | 0.84 | 3.48 | 22022 TTNov|2922| 237 | 776 | 10155 | 837 | 9672 | 301 | 161.19 | 12089 | 403 | 0.8 | 357 | 204.94
20-Dec | 23.48 | 21.58 | 8.84 7.8 |118.83 | 338 |179.23 |134.42| 4481 | 0.83 | 331 | 212.28 14Nov | 2873|2335 [ 792 | 99.22 | 819 | 9742 | 301 | 157.49 |118.11 3937 [ 0.85 | 3.58 | 202.83
23-Dec | 23.15) 2164 | 8.6 7.76 | 119.56 | 340 [183.76)137.82|45.94) 0.82 | 3.2 | 22256 17-Mov | 2824 23 | 7.88 | 96.89 81 | 9812 | 299 | 15379 [115.34 | 3845 085 | 359 | z00.74
26-Dec | 22.82 | 21.69 | 8.84 765 |120.48 | 342 [188.29|141.22|47.07) 081 | 311 | 223.84 20-Nov | 27.75| 22.65 | 7.67 | 94.67 | 8.01 | 98.86 | 297 | 150.28 |112.71 | 3757 0.85 | 3.6 | 198.61
Max | 302 | 244 | 8.94 9.4 12048 | 342 | 1894 |142.05)47.35| 102 | 41 | 235 23Nov |27.26| 213 | 785 | 9224 | 819 | 9949 | 205 | 14641 | 1098 | 366 | 0.83 | 3.62 | 196.51
Min_| 22.82 | 21.25 | 86 765 |11d.24 | 326 | 152.07 | 114.05 | 38.02 | 0.81 | 3.11 | 212.28 26 Nov | 2677 | 2095 | 787 | 89.88 | 819 | 10008 | 295 | 14267 | 107 | 35567 | 0.82 | 3.64 | 194.13
Mean | 26.28 | 22.17 | 8.76 8.65 | 113.70 | 334.66 | 171.50 | 128.62 | 42.87 | 0.00 | 3.78 | 221.62 79 Nov | 2628 | 216 | 776 | 87.65 | 8.28 | 101.39 | 204 | 13012 | 10434 | 34.78 | 0.8 | 3.65 | 192.28
SD | 233|105 | 010 064 | 414 | 499 | 1161 | 8.70 | 2.90 | 0.06 | 032 | 6.58 2-Dec | 2579|2125 [ 774 | 8527 | 7.83 [ 10169 | 202 | 13534 10151 [ 3384 ] 079 | 35 | 1904
CV 0088|0047 | 0011 | 0067 |0073| 0036 | 0014 | 0.067 | 0.067 | 0.067 | 0.066 | 0.084 | 0.029 SDec |2546( 213 | 783 | 87.79 | 749 [ 10225 | 200 | 139.36 [10452 3484 ] 078 | 342 [ 191.24

. : . : : 8Dec |2512] 2136 | 796 | 90.33 | 757 | 10167 | 292 | 14339 [107.54 [3585] 0.77 | 3.34 | 192.38
pH Hydrogen lon Concentratlon, DO: Dissolved OX}'QB 1i-Dec | 24.8 | 2141 | 785 | 92.87 | 7.33 | 10364 | 294 | 147.42 | 11056 | 3685 | 0.77 | 3.26 | 193.52
. H : P . 1d-Dec | 2447 | 2146 | 774 | 95.41 | 7.08 | 10435 | 297 | 15145 11359 | 3786 076 | 3.18 | 194.66

mg/L, BOD: Bio-chemical Oxygen Demand in mg/L, TDS: 17-Dec | 2381 | 2152 | 7.65 | 97.95 | 6.84 | 105.05 | 299 | 155.08 | 116613887 | 075 | 3. | 196
i i i . 5 20-Dec | 23.48| 21.58 | 7.76 | 10049 | 6.94 | 10575 | 301 | 15951 |119.64 | 39.88| 074 | 2.95 | 188.93
TOta’I DISSOlved SOIIdS In mg/L’ TH' TOtal HardneBST]g/L’ 23-Dec | 2315 21.64 | 7.87 103.03 6.91 | 10641 303 163.55 | 12266 | 40.89 | 0.73 2.85 | 198.08
. i i . i 1 26-Dec | 2282 | 2169 | 7.65 | 10557 | 6.81 | 10723 | 304 | 167.58 | 12568 | 4189 | 072 | 2.77 | 199.22
Ca: Calcium Hardnes_s in mg/L' Mg Magnesmm Hardrias Max_| 302 | 244 | 796 | 106.2 | B37 | 107.23 | 304 | 16857 | 126.42 | 42.14 | 091 | 365 | 209.15
mg/L, NO3: Nitrate in mg/L’ S04 Su|phate n mg/CJ Min |2282| 21.25 | 765 | 85.27 | 681 | 9532 | 290 | 13534 [10151[3384 ] 072 | 277 [188.93
. 3 . ) . Mean | 26.28 | 2217 | 780 | 96.16 | 7.7 | 101.9 | 207.83| 152.63 | 114.47 | 38.15 | 0.80 | 3.37 | 107.24
Chloride in mg/L, Max: Maximum Va|ue, Min: Minimum 5D | 233 | 105 | 009 | 650 | 057 | 3.68 | 446 | 10.33 | 774 | 2.58 | 0.05 | 028 | 586
CV_ | 0.088| 0047 |0.011] 0.067 | 0.073| 0.036 | 0.014| 0.067 | 0.067 | 0.067 | 0.062 | 0.083 | 0.029

value, SD: Standard deviation, CV: Coefficient afiation

Table 5: Characteristics of Lake water at sampling point S

Table 2: Characteristics of Lake water at sampling point 2 P
Date P pH | Alkalinity| DO BOD TDS TH ca Mg | NOs | SOs cl
atms | water

Date |lomperature |, |y dinky | oo | sop | Tos | T ca | mg | Nos | so.| @ S-Nov | 302 | 244 | 751 | 10142 | 782 | 91.04 | 291 |160.99 |120.74 | 40.25 | 0.87 | 3.37 | 19975

atms | water 8-Nov | 29.71| 24.05 | 748 | 992 | 791 | 9171 | 289 | 15746 | 118.1 | 39.37 | 0.84 | 3.38 | 19774
SNov | 30.2 | 24.4 | 7.95 | 10739 | 8.28 | 9639 | 308 | 170.46| 127.65 [ 42.62 | 0.92 | 356 | 2115 11-Nov|29.22| 23.7 | 741 | 96.98 | 7.99 | 9237 | 287 | 153.94 |115.46 | 3849 | 0.82 | 341 | 19573
&Nov [2071 | 2405 7.02 | 10504 [837 [ 971 | 306 |166.73| 12504 [ 41.68 | 0.89 | 358 | 209.38 14-Nov | 28.73 | 23.35 | 757 | 94.76 | 7.82 | 93.05 | 287 | 15041 |112.81| 37.6 | 0.82 | 3.42 | 19372
11-Nov|29.22| 237 | 7.85 | 102.69 | 846 | 97.81 | 304 | 163 |12225 | 40.75 | 0.87 | 3.61 | 207.24 17-Nov[28.24| 23 [ 752 | 9253 | 774 | 93.71 | 286 |146.88 [ 110.16|36.72 | 0.82 | 3.43 | 19172
14-Nov|2873 | 2335 8.01 | 10033 | 8.26 | 9852 | 304 | 159.26| 119.44 | 39.81 | 0.86 | 3.62 | 205.11 20-Nov[27.75[ 2265 [ 733 | 9042 | 765 | 94.41 | 284 |143.52[107.64|3588 | 0.81 | 3.44 | 18969
17-Nov[2824| 23 | 7.97 | 9798 819 | 9923 | 302 |155.52| 116,64 | 38.88 | 0.86 | 3.63 | 203 23Nov[27.26] 213 | 75 | 8809 | 782 | 95.02 | 282 |139.83 [104.87 | 34.96 | 0.79 | 3.46 | 18768
20-Nov [ 2775|2265 7.76 | 9574 | 81 | 9997 | 301 [151.97]113.97 | 37.99 | 0.86 | 3.65 | 200.84 26-Nov | 26.77 | 21.95 | 7.51 | B5.84 | 782 | 9559 | 282 | 136.26 |102.19 | 34.06 | 0.78 | 3.48 | 185.4
23-Nov[2726| 213 | 7.84 [ 9327 [s.28 10061 299 | 148.05] 11104 | 37.00 | 0.84 | 3.66 | 198.72 29-Nov[2628| 216 | 741 | 8371 | 791 | 96.84 | 281 |132.87 | 99.65 |33.22| 077 | 3.49 | 183.64
26:Nov | 2677 | 21.95 | 7.96 | 0029 | 8.28 |101.21| 299 | 144.27| 108.2 | 36.07 | 0.83 | 3.68 | 196.31 2Dec [2579[2125] 7.4 | 8143 | 748 [ 9712 | 279 [129.26] 9694 [3231] 076 | 3.34 [ 18156
29-Nov[2628| 21.6 | 7.85 | 88.63 |8.37 10253 | 297 | 140.69|105.52 | 35.17 | 0.81 | 3.69 | 194.45 SDec |2546| 213 | 748 | 83.85 | 7.6 | 97.66 | 277 |133.09[ 99.82 [33.27 | 0.5 | 3.26
2Dec |2579]21.25] 7.83 | 86.22 |7.92 [102.83] 295 |136.86| 10265 | 34.22 | 03 | 354 |192.24 8Dec |2512[2136 | 7.6 | 8627 | 723 | 97.1 | 279 |136.94[102.7134.24| 074 | 319
SDec [2546] 213 [ 7.00 | 8878 |7.58 | 103.4 | 203 | 140.02[ 10569 | 35.23 | 0.79 | 3.46 | 193.39 11-Dec | 248 | 2141 | 75 887 7 | 9898 | 281 | 14079 1056 | 35.2 | 0.3 | 311
8Dec |251221.36] 8.05 | 9135 |7.65 10282 295 | 145 |108.75 | 36.25 | 0.78 | 3.38 | 194.54 14-Dec | 24.47 | 2146 | 7.4 | 9113 | 6.7 | 99.66 | 284 | 144.64 | 108.48 | 36.16 | 0.7Z | 3.03
11-Dec | 248 | 2141 7.94 | 9392 |7.42 | 104.8 | 297 | 149.08| 11181 | 37.27 | 0.77 | 3.29 | 1957 17-Dec [23.81] 2152 | 7.31 | 9355 | 653 | 10033 | 286 | 148.5 |111.37|37.12| 0.71 | 2.96
14-Dec [24.47 (2146 | 7.83 | 9649 | 7.16 [105.53 | 301 [153.15]114.85 | 38.29 [ 0.77 | 321 [ 196.85 20 Dec | 23.48] 2158 | 741 | 9508 | 663 | 101 | 287 | 15235 |114.26| 38.00 | 0.71 | 281
17Dec [2381 2152 7.74 | 9905 [ 691 [106.23 | 302 [157.23|117.92 [39.31 | 0.76 | 313 [ 1982 23-Dec [23.15] 2164 | 7.51 | 984 6.6 |101.63| 289 | 156.2 |117.15[39.05[ 07 | 2.72
20-Dec [ 2348|2158 | 7.85 | 10162 | 7.02 [106.94 | 304 | 161.31|120.98 [ 40.33 [ 0.75 | 298 [ 191.05 26-Dec | 2282 21.69 | 7.31 | 10083 | 65 | 10241 291 |160.05]120.03 | 40.01 | 0.69 | 2.64 | 190.26
23 Dec | 2315 [ 2164 | 7.95 | 104.19 | 6.98 | 107.6 | 306 | 165.38 | 124.04 | 41.35 | 0.74 | 2.88 | 2003 Max | 302 | 244 | 7.6 | 10142 | 7.99 |102.41| 291 | 16099 | 120.74| 40.25 | 0.87 | 3.49 | 199.35
26Dec | 2282 (2169 | 7.74 | 10676 | 6.89 [108.44 | 308 | 160.46| 127.1 | 42.37 | 0.73 | 2.8 | 201.46 Min | 2282[21.25[ 731 | 8143 | 65 | 91.04 | 277 [129.26] 9694 [ 3231 0.69 | 2.64 | 180.44
Max_| 302 | 244 | 8.05 | 107.39 | 846 [108.44 | 308 | 170.46[ 127.85 | 42.62 | 0.92 | 3.69 | 2115 Mean |26.28|22.17 | 745 | 9183 | 7.35 | 96.64 | 284.55 | 14577 [109.33 | 3644 | 0.76 | 3.21 | 18837
Min |2282|2125] 7.74 | 8622 |6.89 | 9639 | 293 | 1368610265 | 24.22 | 0.73 | 2.8 | 191.05 s.D | 233 | 1.05 | 0.08 6.21 055 | 352 | 421 | 986 | 7.40 | 246 | 0.05 | 027 | 559
Mean | 26.28 | 2217 | 7.89 | 97.24 | 7.78 |102.33 | 301.16 | 154.35 | 115.76 | 38.56 | 0.81 | 3.40 | 199.46 CV | 887 [0047 [0010]| 0.067 |[0.074] 0.037 [ 0.014 [ 0.067 [ 0.067 | 0.067 | 0.065 | 0.084 | 0.029
SD | 233 | 105 | 0.09 | 658 |058 | 373 | 455 | 1044 | 7.83 | 261 | 0.05 | 0.29 | 502
cv_[0088 0047 [0.011] 0067 [0.074] 0036 | 0.015 [ 0.067 | 0.067 | 0.067 | 0.061 | 0.085 | 0.029
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Table 6: Correlation Co-efficient of different parameters at sampling point 1 Table 10: Correlation Co-efficient of different parameters at sampling point S
pH | Alk | DO | BOD | TS | TH [ Ca | Mg | NO; [ $O; | d pH | alk | oo [eoo [tos| tH | ca | mg [ nos | s0. | @
B = | = [ == | = =] =] ==+ i
Al | -0.060
Alkc | -0112

DO 0.179 | -0.181
DO | 0371 | -0.182

BOD -0.216 | -0.072 | -0.919

BOD | -0.392 | -0.072 | -0.919

TDS -0.129 | 0.966 | -0.102 | -0.099

TDS | -0.184 | 0.965 | -0.116 | -0.086
TH -0.060 | 0485 | -0.181 | -0.072 | 0.966

TH |-0.112 | 0485 | -0.182 | -0.072 | 0.965

Ca -0.060 | 0.485 (-0.182 | -0.072 [ 0.966 | 0.485

Mg | -0.060 | D485 | -0.181 | -0.07Z | 0.966 | 0485 | 0.485 €3 [-DA12,) 0483 0182 -0A7Z. | 0383 | D483

NO- | 0.179 | 0.144 | 0.897 | -0.990 | 0.182 | 0.144 | 0.144 | 0.14% Mg | -0112 | 0485 | -0.182 | -0.072 | D.965 | D485 | 0.485

SO 0.171 | -0.418 | 0.943 [ -0.857 | -0.349 | -0.418 | -0.148 | -0.418 | 0.824 = — NO; [ 0340 | 0139 | 0.898 | -0.986 | 0.172 | 0439 | 0.139 | 0.139
cl 0.001 | 0.733 | 0.440 | -0.659 [ 0.727 | 0.733 | 0733 | 0.733 | 0.706 | 0.240 s S0: | 0336 | -0.417 | 0.244 | -0.857 |-0.356 | -0.417 | -0417 | -0.417 | 0.823

Cl | 0130 | 0733 | 0,439 | -D.659 (0727 | 0733 | 0.733 | 0.733 | 0.695 | 0.245

Table 7: Correlation Co-efficient of different parameters at sampling point 2

pH | Ak | Do [BoD | TOS | TH | ca | Mg | Nos | so. | @ Correlation Coefficients (r): In all the sampling points, the
] - - - | - - -1 -1 -1 -1 -1 highest positive correlation is found between al dissolved
mk|-oor| - | - | -] - | -] -] -] -]-7- solids & Alkalinity (TDS & HCQy), Chloride & Alkalinity
DO |os70 |oam1| - | - | - S I I I N (Cl & HCOs), Nitrate & Dissolved Oxygen (NO& DO),
BOD | -0392 | -0072 | 0910 | - | - # w5 | o e | s Sulphate & Dissolved Oxygen (2@& DO), Total hardness &
TDS | -0161 | 0.962 | -0.007 | -009 ) - S I I I N Total dissolved solids (TH & TDS), Magnesium haggs &
T |-ocer| o485 |odsL|comrz ose ) < | < | f ] Lt Total dissolved solids (Mg & TDS), Chloride & Total
;a gzz Z::z Zi: Zzz Zzz 2::: s dissolved solids (Cl & TDS), Chloride & Total haess (Cl &
N{f 0.307 01153 D“889 -01934 D:Z{JD 0153 0:153 0.153 E: o 8 TH), Ca|C|um hardness & Chlorlde (Ca & CI), Magr‘HBI
Soj el EYITR T R T SR T R ITR R YT E YR Y TR R B hardness & Chloride (Mg & CI), Nitrate & Chlorid®&Qs; &
CI- 0.138 0.733 0.440 | -0.659 | 0.727 0733 | 0.733 | 0.733 | 0708 | 0.241 CI)' Nltrate & Su'phate (N@& 804)

Factor Analysis: In all the sampling points, almétowing
factorl and factor2 gave the loadings.

Table 8: Correlation Co-efficient of different parameters at sampling point 3

pH Alk Do BOD | TDS TH Ca Mg NO; 504 a

PH
.:J\Ik -0.103 FaCtor l:
i Sl il I N N A ) (1) Strong loading: It suggests that the quality of ground

BOD | -0.388 | -0.071 | -0.920

water is mainly controlled by strong loading partene The
Strong loading on TH, Mg & Ca shows the permanent
hardness of water. Alkalinity, Cl also suggestshhalness of

TDS [ -0.167 | 0965 | -0.117 | -0.093
TH (-0.103 | 0485 | -0.181 | -0.071 | D.965

Ca | -0.103 | 0.485 | -0.181 | -0.072 | 0.%65 | 0.485

g | 0.103 | 0.485 | 0.180 | 0.072 | 0.5 | 0.485 | 0.485 | - E = B water. ngh TDS shows that wash water from the wate

NO; | 0.330 | 0.40 | 0892 | 0989 | 0.70 | 0.040 | 0240 | 0381 | - | - | - treatment are being added up in the fresh watkakef

SO. | 0,327 | -0420 | 0.944 | -0.856 | -0.358 | -0.420 | -0.420 | -0.420 | D822 | - - (2) |\/|0derate|oading: No |oading at all.

d 0.135 | 0733 | 0441 | -0659 | 0.729 | 0.733 | 0.733 | 0.733 | 0.701 | 0.243 - (3) Weak |Oading: NO |Oading at a”

Table 9: Corvelation Co-efficient of different parameters at sampling point 4 Factor 2:
pH Ak DOJBOPITOS|TH | @ | M NG 501G (1) Strong loading: Strong loading on DO suggests that water

il N W N N A il Il is being aerated in water treatment units of GgaaNQ, &

M| ® = | = (=& |5 |2 =) 5] a5 SO, shows mild pollution and inherited quality of riveater
ol e |l | I [ il I I (2) Moderate loading: Loading of Cl also indicates pollution
e Rl il s I T T I O I I & permanent hardness of water.

TOS | 0240 | 0.966 | -0.003 | 0084 | - |- |- - - s (3) Weak loading: No loading at all.

TH | -0.097 | 0.485 | -0.180 | -0.072 | 0.967

Ca | -0.097 | 0.485 | -0.180 | -0.072 | 0.967 | 0.485

Mg | -0.097 | 0.485 | -0.179 | -0.072 | 0.968 | 0.485 | 0.485

NO; | 0135 | 0.149 | 0.889 | -0.%84 | 0.179 | 0.149 | 0.149 | 0.149

SOs | 0329 | -0421 | 0.941 | -0.855 [ -0.359 | -0.422 | -D.422 | -0.422 | D.B1B

d 0138 | 0.733 | 0441 | -0.659 | 0.723 | 0.733 [ 0733 | 0.733 | 0.706 | 0.240
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Table 11: Factor Analysis (Sample 1) (Eotated Facter Table 13: Factor Analysis (Sample 3) (Eotated Factor
Loadings and Communalities, Varimax Eotation) Loadings and Communalities, Varimaz Rotation)
arable Faetes 1. | Factor2 | Comemriclity Variable | Factor 1 | Factor 2 | Communality
pH -0.076 026 0.066
pH -0.099 0.345 0.218
Alkalinity 0.994 -0.091 0.997
Alkalinity 0.995 -0.082 0.996
Do -0.092 0.970 0.950 -
BOD 0.160 | -0.979 0.981 22 AL | 99 fi24s
D08 0.974 | -0.044 0.950 BOD -0.152 -0.98 0.983
TH 0.994 -0.091 0.997 TDS 0.974 -0.047 0.951
Ca 0.994 -0.091 0.997 TH 0.995 0082 0,99
(45 (=4 0.994 -0.091 0.996 Ca 0,995 0081 0.99%
O 5 ;
[ELeE 0.233 0.963 0.982 Mg 0.995 0081 0.99%
S50 -0.332 0.934 0.982
MO 0222 0,96 0.97
cl 0.797 0.545 0.982
-{0, . a7
Eigen value 5.8 4.0 - W B3 g 02
% Variance | 522 37.2 - cl . | ek s
Cumulative % 5272 29.4 j Eigen value 5.8 4.2 2
e
ot Vnilance % vanance | 52.2 372 :
Table 12: Factor Analysis (Cample 2) (Eotated Factor Curf‘fl!a_t-f"re o 32.2 394 7
Loadings and Communalities, Wanimax R otation) of Vanance
Variabl Factor1 | Factor2 | o li .
arabe aeter cer inaTy Table 14: Factor Analvsis (Sample 4) (Eotated Factor
pH -0.0%5 0.345 0214 Loadings and Communalities, Varimazx Eotation)
Alkalinity 0.995 -0.081 0.996
Do -0.101 0.967 0.945 Variable Factor1 | Factor 2 | Communality
eon i ||| A 095 pH 0091 | 0456 0.216
DS 0.972 -0.033 0.945 —
=5 s e o Allalinity 0.995 -0.079 0.997
P e R T Do 0101 | 0966 0.913
Mg 0.995 | -0D.082 0.996 BOD 019 | 098 0.982
MO 0.25 0.955 0.967 - 0.974 0.039 0.1
S0s -0.242 0.925 0.972
TH 0.995 -00079 0.997
cl 0.791 0.554 0.932
Eigen value =% 55 - Ca 0.995 | -0.079 0.997
% Wariance 52.2 37.2 - Mg 0.995 -0.079 0.997
Cirmilativess | 533 89.4 : NG 0227 | 0956 0.966
of Wariance
504 -0.36 0.923 0.972
Cl 0.789 0.555 0.932
Eigen value 5.7 41 -
% Variance 52,2 38.2 -
Cumulative 24 52.2 294 =
of Varance

Volume: 02 Issue: 10 | Oct-2013, Available @ http://www.ijret.org 58




|JRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

Table 15: Factor Analvsis (Sample 3 (Eotated Factor
Loadings and Communalities, Vaimax Eotation)

Variable Factor 1 | Facter 2 | Communality
PH -0.11 0.5 0227
Alkalinity 0.994 -0.082 0.996
Do -0.099 0.967 0.944
BOD -0.153 -0.979 0,982
TDS 0.974 -0.051 0.951
TH 0,994 -0.082 0.996
Ca 0,994 -0.082 0.995
Mg 0.994 -0.082 0.996
MNOs 0222 0.960 0.971
S0, -0.336 0.925 0.968
cl 0.973 0.551 0.933
Eigen value 5.9 4.3 -
% Variance 52.2 382 -
Cumulative % | 533 29.4 5
of Variance

CONCLUSIONS

The Physico-chemical characteristics are high athN@/est
corner (S1) where as South-East corner (S2), C€88% and
North-East corner (S4) are moderate & the Southt\t@ser
(S5) are low. Since the lake is receiving fresh dueated
water from Bhima River, the water quality is gooAll
anthropogenic activities are barred in the lakeewatiz.,
bathing, swimming, Cattle’s washing etc., since thlee is
well protected by pitching and fencing. The Physibemical
Characteristics of Shri Sharanabasaveshwara lakédfatent
sampling points were analyzed and found all theeswithin
the permissible limits except BOD which may be hseaof
wash water from treatment unit. The pH in Shri
Sharanabasaveshwara lake is in between 7.45 to Bhé/DO

in Shri Sharanabasaveshwara lake varies from %©38.685
mg/L. The BOD in Shri Sharanabasaveshwara lakeesari
from 96.65 to 113.70 mg/L. Factor analysis atla#i sampling
points has shown that DO is rich in water, NO3 &@# are
present in the water is an inherent quality of Bdimiver
water. Factor analysis for sampling points showndenate
high value in chloride, which shows permanent hasdnof
water. In all the sampling points, the highest tosi
correlation is found between Chloride & AlkalinifCl &
HCO3), Chloride & Total hardness (Cl & TH), Calcium
hardness & Chloride (Ca & CI), Magnesium hardness &
Chloride (Mg & CI), Nitrate & Chloride (NO3 & Cl)Nitrate

& Sulphate (NO3 & SO4) this shows the permanentimess

of water. Shri Sharanabasaveshwara lake is novgheilized
only for boating, even fishing activities as bed¢opped by
authorities.
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