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Considering the impacts of agricultural runoff, domestic sewage and other anthropogenic activities on the
quality of surface water, a physico-chemical study regarding water quality assessment of Halkurke tank and
Honnavalli tank water samples belonging to Tiptur Tahsil was carried out for one year to know the seasonal
variation and to assess water quality. In the present study, physico-chemical parameters such as temperature,

Key Words: pH, EC, TDS, TH, alkalinity, carbonate, bicarbonate, chloride, sulphate, phosphate, sodium, potassium,
Water quality calcium, magnesium and boron were estimated. To check the suitability of water for irrigation SAR, % Na,
Halkurke tank RSC and RSBC parameters were evaluated. The results revealed that the physico-chemical parameters

Honnavalli tank
Irrigation water quality
Drinking water standards

were within the range prescribed by BIS for drinking purposes, but they were on the higher side. The values
of pH were on mild alkaline side due to higher alkalinity. Higher values of SAR (5.68 and 4.19), EC (704 and
732.25umhos/cm), RSC (4.3 and 2.81 meg/L) and Na% (72.38 and 62.71) pose salinity and permeability
problems to soils and put the said water samples under medium quality for irrigation purposes. Since these
tanks are the only sources to recharge the underground water of the area, groundwater quality of these

regions will also be gradually affected.

INTRODUCTION

The physico-chemical characteristics of water samples are
important for understanding the aquatic environment.
Wetlandsare often referred as*biol ogical supermarkets’ as
they support food chain and bio-diversity (Mitsch &
Gosselink 1993, Prasad & Patil 2008). Good quality of wa-
ter isdescribed by its physical, chemical and microbia char-
acterigics. Physico-chemical parametersplay avital rolefor
providing information about the water bodies. Individual
variations of water bodies caused by anthropogenic influ-
ences or variations in bottom structure and chemistry are
other important features that bring drastic changes in the
medium and cause del eterious effectson biotain general and
fishin particular (RomanaAkhtar & Jyoti 2007), and cause
environmental degradation. Rapid industrialization, unsci-
entific waste digposal and carel essnesstowardsenvironment
are causing environmental degradation (Desai 1995).

Clean water is one of the nature’ sgreatest giftsto man-
kind and tanks are water reservoirs and used for drinking,
fish culture, agriculture, animal bathing and other related
uses. Therefore, the study onwater quality of Halkurke tank
and Honnavalli tank and influence of seasons on the water
gualities have been considered here.

THE STUDY AREA

Tiptur taluk of Tumkur district fallsinto semi arid region

and tanks are forming the important water resources of the
area. The Government of Karnataka hasdeclared Tiptur tal uk
asdrought hit areain 2011. The two tanks selected for pur-
suing the water quality parameters are belonging to Tiptur
taluk and Tumkur district which are coming under the south-
ern part of Karnataka. Tiptur has alongitude of 76°28' 41"
E and latitude 13°15 30" N.

The recordsof minor irrigation department Tiptur divi-
sion are indicating that Halkurke tank hasan achkat area of
132.8 hawith awater spread area of 25 ha, and Honnavalli
(Hirekere) has an achkat of 118.22 ha with a water spread
areaof 51.91 ha. Both the tanks are in Krishnabasin.

MATERIALS AND METHODS

Water samples of Halkurke tank and Honnavalli tank were
collected on monthly basisfor chemical analyses over ape-
riod of one year from December 2010 to November 2011.
Polythene contai nersof 2 L capacity, which were pre-treated
withdilute nitric acid, dried and rinsed with the sasmplewa-
ter, were used for collecting water samples. Water tempera-
turewas recorded on the spot using 1/10" mercury thermom-
eter. The samplesweretaken to the laboratory where pH and
EC were measured using digital pH meter and conductivity
meter respectively and analysed for TDS, TH, total alkalin-
ity, CO,, HCO,, CI', SO, Na', K*, Ca™, Mg™and B con-
tents following the procedures given in APHA (1995) and
Trivedy & Goel (1986).
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Table 1: Rainfall details of the study area.
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Rain gauge station Winter (Dec-Jan) Summer (Mar-Jun) Monsoon (Jul-Oct) Total (in mm)
Halkurke 35.2 101.2 230.2 366.6
Honnavalli 234 69.0 119.0 2114

Therainfall (mm) was recorded in Halkurke rain gauge
station and Honnavalli rain gauge stationsfrom April 2011
to November 2011 and presented in Table 1 (Source: Agri-
culture Office, Tiptur).

Halkurke areareceived 27.6% of the annual rainfall in
summer season, 62.8% in the monsoon season and 9.5% in
winter season, whereas Honnavalli area received 32.7% of
theannual rainfall in summer season, 56.4% in the monsoon
season and 11% in winter season of annual rainfall during
the study period.

RESULTS AND DISCUSSION

Water quality parameters of Halkurke tank and Honnavalli
tank influenced by the seasonal variationsare presented re-
spectively in Table 2 and Table 3. Seasonwise average val-
ues of each water quality parameter have been considered
for the discussion.

Halkurketank water samples of winter and summer sea-
sons have shown 23.4°C and 28.05°C respectively as mini-
mum and maximum temperatures. Honnavalli tank water
samples of the same season has shown the corresponding
temperatures 23.47°C inwinter and 28.45°C in summer. A
rise in temperature of the water leadsto the speeding up of
the chemical reactionsinwater, reducesthe solubility of gases
and amplifies the tastes and odours. At elevated tempera-
tures metabolic activity of the organismsincreases, requir-
ing more oxygen but at the same time the solubility of oxy-
gen decreases, thus accentuating the stress(Trivedy & Goel
1986).

Halkurke tank water samplehaspH valuesvarying from
7.71 (summer) to 8.14 (monsoon). Alkaline pH of Halkurke
tank (8.14) in monsoon season indicates higher alkalinity of
itswater. Thealkalinerangeof pH indicatesmixing of sew-
age and other effluentsasthese lead to pollution (Mishra&
Saxena 1991). Nearly half of the domestic sewage of
Halkurkevillageisreleased directly in to the tank and also
this tank is the main source of water for washing clothes.
Increase in photosynthetic activities of phytoplankton will
reducethe free CO, content resulting inincreased pH values
(Gupta& Gupta 2006). pH of Honnavalli tank water varied
from 7.27 (monsoon) to 7.65 (Summer) which isdightly
alkaline. Desirable pH of 6.5-8.5 isbio-tolerable for drink-
ing water (BISstandard).
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Alkalinity of Halkurke tank water varied from 204
mg/L in winter to 349.75 mg/L in monsoon, whereas
Honnavalli tank water alkalinity fluctuated from 271.5
mg/L inwinter to 298.75 mg/L in summer. When alkalinity
is high, bicarbonate system prevails and pH is usually on
the alkaline side (Pandey & Soni 1993). The observations
made here are supporting through bicarbonate. HCO, con-
tents of the samples were 331g/L in summer and 261.25
mg/L in monsoon season respectively. It could be attributed
to the leaching and seepage of pollutantsinto thelakes. Simi-
lar observation was reported by Johnson & Kauser (2004).
As per BIS Standard, desirable value for drinking water is
200 mg/L (permissible limit is 600mg/L in absence of an
alternative source).

Theelectrical conductance (EC) of water depends upon
the concentration of ionsand nutritional status of water. EC
valuesof Halkurke tank water varied from 567uS/cminwin-
ter to 704 pS/cm in monsoon, whereas EC values of
Honnavalli tank water samplesvaried from 641.5uS/cmin
winter to 732.25 pS/cm in monsoon. Thevaluesof ECindi-
catethe higher concentration of TDSand ionized salts present
(Aramani et al. 2009). High values of conductance during
monsoon might be due to voluminous runoff carrying di-
verse types of electrolytes from the surrounding areas
(Taheruzzaman & Kushari 1995). The values of TDS of
Halkurketank water ranged from 367mg/L (winter) to 452.5
mg/L (monsoon), and TDSvaluesof Honnavalli tank water
sample varied from 410.5mg/L (winter) to 472.5mg/L
(monsoon). According to BIS standard TDS of 500 mg/L is
desirable and in absence of an alternative source 2000mg/L
ispermissiblefor drinking water. Total hardness (TH) fluc-
tuated from 79mg/L (summer) to 87mg/L (winter) in
Halkurke tank and 117.4mg/L (monsoon) to 138.75mg/L
(winter) inHonnavalli tank. BIS standard acceptabl e range
for TH is300mg/L for drinking purpose.

Sulphate ion concentration in the water sample of
Halkurke was minimum (19.97 mg/L) in winter and maxi-
mum (26.85 mg/L ) in summer season, whereas sul phate con-
centration of Honnavalli tank water was minimum (13.07
mg/L) inwinter and maximum (28.1mg/L) in summer. The
high sul phate concentration indicates pollution of water. In
summer, the evaporation of water and rise in temperature
couldresult inrisein sulphate level (Desai 1995). It may be
due to pollution caused by domestic sewage and effluents.
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Table 2: Water quality parameters of Halkurke tank during December 2010 to November 2011.

Parameters Winter season Summer season Monsoon season

Dec.10 Nov.11l Jan.11 Feb.11 Mean Mar.11 Apr.ll May 11 Jun.1l Mean Jul.11 Aug.11 Sep.11 Oct.11 Mean
Temperature (°C) 24.1 228 237 23 234 27 28.7 29.5 27 28.05 26 282 262 30 27.6
pH 7.94 8.08 83 767 8 7.78 7.59 7.63 783 771 791 808 831 825 814
EC (umhos/cm) 549 668 490 561 567 540 730 734 678 6705 692 710 718 696 704
TDS (mg/L) 351 427 331 359 367 345.8 467 470 445 432 448 458 459 445 4525
TH (mg/L) 89 69 100 90 87 84 66 86 80 79 85 916 76 90 85.65
T.akalinity (mg/L) 171 225 210 210 204 220 228 240 240 232 422 437 300 240 349.75
Carbonate (mg/L) 20 20 10 20 175 0 0 0 30 75 18 15 20 22 18.75
Bicarbonate (mg/L) 151 205 200 190 186.5 220 228 240 210 2245 404 422 280 218 331
Chloride (mg/L) 46.1 37 425 532 447 53.2 59.3 63.8 56.7 5825 39 298 32 39 34.95
Sulphate (mg/L) 19.8 30 20 101 1997 20 27.4 30 30 26.85 15 215 30 32 24.62
Phosphate (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.01 <001 <001 <001 <0.01 <0.01 <0.01 <0.01 <0.01
Sodium (mg/L) 434 114 90 130 8458 1095 41 56.6 126 83.27 128 131 118 108 121.25
Potassium (mg/L)  0.16 9 8.1 9.3 6.64 8.85 7.4 9.6 915 875 103 112 1275 945 10.92
Calcium (mg/L) 2164 108 20 16 1711 148 11.4 14.8 14 13.75 16 174 112 296 1855
Magnesium (mg/L) 8.5 102 1215 122 1076 114 9.1 11.9 109 1082 11 11.7 1166 3.9 9.56

Table 3: Water quality parameters of Honnavalli tank determined from December 2010 to November 2011.

Parameters Winter season Summer season Monsoon season

Dec.10 Nov.11l Jan.11 Feb.11 Mean Mar.11 Apr.ll May 11 Jun.1l Mean Jul.11 Aug.11 Sep.11 Oct.11 Mean
Temperature (°C) 24 22 229 25 2347 279 30.5 29 264 2845 258 25 253 248 2522
pH 75 6.78 8.3 767  7.56 7.67 7.21 7.61 813 765 756 698 736 72 7.27
EC (umhos/cm) 572 762 585 647 6415 694 719 732 713 7145 715 736 737 741 73225
TDS (mg/L) 366 488 374 414 4105 444 460 469 462 458.75 465 479 472 474 4725
TH (mg/L) 148 119 155 133 138.75 140 138 127 135 135 117.8 129 1128 110 1174
T.akalinity (mg/L) 226 300 280 280 2715 310 265 310 310 298.75 306 296 255 320 294.25
Carbonate (mg/L) 26 0 30 0 14 40 30 40 40 375 20 14 0 19 13.25
Bicarbonate (mg/L) 200 300 250 280 2575 270 235 270 270 261.25 286 282 255 301 281
Chloride (mg/L) 17.7 22 213 3545 2411 319 315 35.5 284 3182 30 17 18 30.2 238
Sulfate (mg/L) 8.23 85 30 558 13.07 30 27.4 30 25 281 21 18 10 8 14.25
Phosphate (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.01 <001 <001 <001 <0.01 <0.01 <0.01 <0.01 <0.01
Sodium (mg/L) 3.9 114 87 1175 80.6 1065 1127 1219 1136 113.67 115 119 495 108 97.87
Potassium (mg/L)  0.12 6 5.7 5.9 443 55 42 6.1 585 541 73 9.1 10.65 6.45 8.37
Calcium (mg/L) 3847 212 353 224 2934 313 27.7 22.4 24 2635 256 283 188 192 2297
Magnesium (mg/L) 12.63 16 163 187 1591 15 16.7 17.2 182 1677 131 142 16 15 14.57

Thehigh valuesof sulphatelevel of thetwo samplesin sum-
mer are in accordance with the observations made by Desai
(1995). Desirable level of sulphate ion asper BIS standard
is200mg/L for drinking water.

Phosphate ion concentrations present in the water sam-
plesof both the tankswere lessthan 0.01 mg/L. In presence
of oxygen, phosphates co-precipitate with the complex in-
soluble oxides of iron and manganese. Aluminium and cal-
cium are also known for co-precipitating phosphates with
their insoluble saltsin presence of oxygen. These might have
caused phosphorus precipitation and settling it to sediments
resulting in the overall decrease of phosphorus in water
(Trivedy & Goel 1986).

Chlorideion concentration of water isanother important
parameter to be considered for knowing the quality of water

since its higher concentration can impart undesirable taste
to water and may cause corrosion in the distribution system
(McConnell 1972). Chloride concentration of water samples
isknown to depend upon the characteristics of the sediments
and the pollution load of the reservoir. Thevaluesof chloride
areusually low in unpolluted waters (Desai 1995) and higher
chloride values are indicating the deterioration of water
quality. The desirable level of chloride ion is 250mg/L for
drinking water (BIS standard). Inthe present study, chloride
valuesvaried from 34.95mg/L inmonsoon to 58.25mg/L in
summer in Halkurke tank water and 23.8
mg/L in monsoon to 31.82mg/L (summer) in Honnavalli
tank. Increased concentration of chloride towards summer
could be dueto more evaporation of water caused by higher
seasonal temperature.
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Table 4: Irrigation characteristics of Tank water samples.
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Halkurke Season EC (umho/cm) SAR RSC (meg/L) RSBC (meg/L) % Na B (mg/L)
Winter 567 4 1.89 22 535 0.2
Summer 670.5 4.02 2.33 2.99 62.6 0.22
Monsoon 704 5.68 43 4.49 72.38 0.77

Honnavalli Winter 641.5 3.02 2.02 2.88 47.35 011
Summer 7145 419 281 297 62.71 0.07
Monsoon 732.25 4.03 2.69 3.46 59.38 <0.01

EC-Electrical conductivity, SAR-Sodium adsorption ratio, RSC-Residual sodium carbonate, RSBC-Residual sodium bicarbonate, B-Boron content.

Table 5: Limits of some important parameter indices for rating water quality and its suitability for irrigation .

Category EC (mS/cm) RSC (meg/L) SAR Restriction to use
| <0.7 <125 <3.0 None
I 0.7-3.0 1.25-25 3.0-9.0 Medium

1l >3.0 >2.5 >9.0 Severe

Most of the freshwatersderive their sodium, potassium,
cal cium, magnesium and other nutrientsfrom soilsand rocks
which will vary with the geography of the place. Calcium
formsthe most abundant cation in freshwater. The presence
of calcium in water results from passage through or over
deposits of limestone, dolomite, gypsum and gypsiferous
shale. The concentration of magnesum inwater iscompara-
tively lessthan calcium possibly dueto itslesser occurrence
than calcium (Garg 2003).

The value of calcium ranged from alow of 13.75 mg/L
(summer) to a higher value of 18.55 mg/L (monsoon) in
Halkurketank. Itsvaluesvaried from 22.97 mg/L (monsoon)
to ahigh of 29.34mg/L (winter) in Honnavalli tank. Desir-
able levels of calcium and magnesium are 75mg/L and 30
mg/L respectively for drinking water (BIS standard). Mag-
nesium valuesvaried from alow of 9.56 mg/L (monsoon) to
ahigh of 10.82 mg/L (summer) in Halkurke tank, and alow
of 14.57 mg/L (monsoon) to ahigh of 16.77 mg/L (summer)
in Honnavalli tank. Sodium valuesvaried from 83.27mg/L
(summer) to 121.25mg/L (monsoon) in Halkurke, and
Honnavalli tank water from 80.6 mg/L (winter) to 113.67
mg/L (summer). Potassium values varied from 6.64 mg/L
(winter) to 10.92 mg/L (monsoon) in Halkurke tank water,
and from 4.43 mg/L (winter) to 8.37mg/L (monsoon) in
Honnavalli tank.

The graphical representation of experimentally deter-
mined values of physico-chemical parameters of Halkurke
tank, Fig.1(a) and Honnavalli tank, Fig.1(b) water sasmples
influenced by seasonal variationsduring November 2010to
December 2011.

Watersfrom both thetanks are presently not used by the
public for drinking but they are used for irrigation and
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livestock. Tank waters are helping in recharging the
groundwater which is another source for domestic and
agricultural use. Therefore, if the quality of the tank waters
arenot properly maintained at the desired levels, the polluted
waters will percolate and recharge the groundwater which
will result in the qualitative degradation of groundwater.

Irrigation characteristics of Tank water samples
(Table4): From the water quality data, the irrigational indi-
ces, i.e., SAR, % Na, RSC and RSBC were eval uated from
the following eguations. For cal culations of these, concen-
trationswere taken in meg/L .

SAR= Na'/,Ca™ +Mg** /2 (Richard 1954)

RSC = (CO,2+ HCO,) - (Ce?* + Mg*) (Eaton 1950)
RSBC = (HCO, - C&”*) (Gupta& Gupta 1987)
Na% = Na" x 100/(Ca?+ Mg+ Na' + K*)
(Manivasakam 1984-85)

According to Ayers & Westcott (1989), Eaton (1950)
and Wilcox (1955) the rating of water for its suitability in
irrigationisgiveninthefollowing Table5.

A low SAR value of <3 indicates little danger from so-
dium. Tank waters of the two tanks studied recorded SAR
values in the range of 3.02 to 5.68 and fall under medium
quality for irrigation as set by Ayers& Westcott (Table 5).

Asper the Indian standards (BI S 1991), amaximum limit
of 60% sodium is recommended for irrigation water.
Halkurke tank recorded 53.5% Nain winter, 62.6 % Nain
summer and 72.38% Nain monsoon season. Hence, thewater
is not suitable for irrigation during summer and monsoon
seasons. Honnavlli tank water recorded 47.35% Nainwinter,
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Fig. 1(a): Graphical representation of physico-chemical
characteristics of Halkurke tank.

62.71% Nain summer and 59.38% Nain monsoon. Thewater
isnot suitablefor summer irrigation.

The RSC values of Halkurke water varied from 1.89
megyL (winter) to4.3meg/L (monsoon), whereasin Honnaval li
tank, the RSC values varied from 2.02 meg/L (winter) to
2.81 meg/L (summer). The high values of RSC may be at-
tributed toincrease in carbonate and bicarbonate in the sam-
ples during the respective seasons. Thisindex also putsthe
two water samples under medium to severe restriction to use
for irrigation. Calcium and magnesium precipitate as car-
bonatesand residual carbonatesand bicarbonatesare leftin
the soil assodium carbonate. The water with high RSC value
has high pH and land irrigated with such water becomesin-
fertile owing to the deposition of sodium carbonate (Jain et
al. 2011).

Thevalue of boron content varied from <0.2mg/L (win-
ter) to 0.77mg/L (monsoon) in Halkurke sample, and from
<0.01Img/L (monsoon) to 0.11mg/L (winter). Inthisregard
both the water ssmplesare safefor all crops.

CONCLUSION

pH is on the alkaline side but within the permissible level.
The alkaline range of pH indicates pollution and also re-
duced free CO, due to increased photosynthetic activity of
phytoplankton. Total alkalinity is higher than the accept-
ablerange. Asfar asdrinking purposeisconcerned al other
parametersindicate that the samples are within the permis-
siblelevel inabsence of an aternate source. RSCvalues of
both the samplesexceed 2.5 meg/L in monsoonand alsoin
summer indicating the samples are not suitable for irriga-
tion during the said seasons. SAR values of the two samples
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Fig. 1(b): Graphical representation of physico-chemical
characteristics of Halkurke tank.

werein medium quality range. Hence, it may be concluded
that waters of the two tanks may pose salinity and perme-
ability problems as revealed by EC, SAR, RSC and %Na
values.
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