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ABSTRACT

Present study has been made to investigate seasonal variations of water quality parametersin drinking
water from some borewellsin Kolhapur city. The sampleswere collected during the year 2005-2006 in
summer, rainy and winter seasons. The water samples were analysed for various parameters such as
pH, E.C., dissolved oxygen, alkalinity, chloride, total dissolved solids (TDS), total hardness, calcium,
magnesium and sul phate etc. Certain parameters were higher than the permissible limit recommended
by World Health Organisation (WHO) and BIS. The Study reveal ed significant changesinwater quality
during different seasons of in ayear.

INTRODUCTION

Water is most important single substance for man’s survival. Ground water is a major source of
freshwater, which fulfils about 97% of freshwater requirements (Hussain & Ikbal 2003). During
several decades ground water quality has emerged as one of the most important and confronting
environmental issues (Kumar 2003). The quality of water is main concern for mankind since it is
directly related to human welfare. Underground water quality depends upon geological origin and
presence of chemical substances as studied by number of workers (Garg 2003, Narashima Prasad &
Mansoor 2005).

Kolhapur is agro-industrial city suffering from severe pollution problem. The developmental
activitiesinmajor sectors such asindustries, transportation, agriculture, etc. are polluting the surface
and ground waters. Ground water is highly susceptibleto pollution from natural aswell asanthropo-
genic activities. Other factorswhich may contribute to ground water pollution are geological forma-
tion, climate, depth of water table, soil texture andfiltration rate etc. (Garg 1999). In certain areas of
Kolhapur city, duetoirregularity and lesswater supply from Kolhapur Municipal Corporation and
non-availability of other water sources, borewell water is used to a large extent for domestic and
drinking purposes. But these daysthe underground water quality isdeteriorated because of domes-
tic waste and industrial effluents. According to WHO about 80% of water pollution in devel oping
countrieslike Indiais caused by domestic waste.

The present study is an attempt to estimate the seasonal variation in drinking water quality of
borewell watersin Kolhapur city.

MATERIALS AND METHODS

The samplesfrom scattered but selected borewells of Kolhapur city were taken in pre-cleaned 2-L
plastic cans for assessment of drinking water quality during summer, rainy and winter seasons of
year 2005-2006. Parameterslike pH, electrical conductivity, total dissolved solids, alkalinity, chlo-
ride, hardness, cal cium, magnesium, sodium, dissolved oxygen, and sul phate etc. were estimated by
using standard methods (APHA 1998) and Trivedy & Goel (1986).
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STUDY AREA

Kolhapur islocated in south Maharashtra at an altitude of about 550 meters above MSL at latitude
16'84° N and longitude 74’ 81° east. The study area selected for ground water analysisisresidential
area. In urban area the solid waste dumps and domestic wastes near water sources contaminate the
ground water. To study the drinking water quality and nature of pollutantsin water, the four repre-
sentative sampling sites of borewellswere sel ected.

RESULTS AND DISCUSSION

Thereaultsof thestudy are giveninFigs. 1to11. The pH value varied from 6.93t0 7.24, 7.49t0 7.89
and 6.82to 7.11 in summer, rainy and winter seasons respectively. pH isvery important in regul a-
tion of enzyme system. The sampling sites show distinct variation of pH in different seasons of the
year. The pH was found to be maximum in all sites during rainy season and minimum in winter
season. Theobserved pH valuesinall the sampling sitesare within the prescribed limit of WHO and
BIS(6.5t09.2).

Dissolved oxygen a so fluctuated in ground water samples. The maximum dissol ved oxygenwas
observed during rainy season (4.60to 5.27 mg/L) (Fig. 4), which might be dueto percolation of rain
water. The rain water isrich in DO content. The minimum dissolved oxygen was observed during
summer season ranging from 2.42to 2.63 mg/L. Rising temperature causes|ow solubility of oxygen
resulting in the decrease of DO content during summer season (Gyananath et al. 2000).

ECisanexcdlentindicator of TDS, which isameasure of salinity that affectsthetaste of potable
water (WHO 1984). In the present study EC was maximum in summer season (652 to 920
pmhos/cm), and minimum in winter season (480 to 667 pmhos/cm) (Fig. 2). Thevariationin ECis
al so based on sedimentary structure and composition of rocks. These findings very well agree with
the results of Muralidhar & Raju (1991) and Gyananath et al. (2000) in Nanded region.

Seasonal variation of TDSin ground waters, observed in the study area, showsthat it increased
during summer seasonin all the four sites (Fig. 3) ranging from 474.25t0 631.75. It decreasesduring
winter season (mean val ue rangesbetween 331 and 458 mg/L ). It isin close agreement with Gyananath
et al. (2000) and Prajapati & Mathur (2002). The maximum permissible limit of total dissolved
solidsis 500 mg/L according to WHO standard. The TDSvaluein all the sitesare beyond permissi-
blelevel in summer season. Water containing high TDS concentration may cause laxative or congti-
pation effects (Kumarasamy 1989).

Thetotal hardness of the ground water sasmplesvaried from 216 to 412 mg/L in summer season,
168 to 364 mg/L in rainy season and 162 to 354 mg/L in winter season. Maximum value was re-
corded during summer season in site D (462 mg/L) in month of May, and minimum value during
winter season (162 mg/L) in site B in the month of December (Fig. 5). The BISand WHO permissi-
blelimit of total hardnessin drinking water is300 mg/L . From the observationsit isevident that the
higher hardness value in summer season is mainly attributed to rising temperature thereby increas-
ing the solubility of calcium and magnesium salts (Garg 2003). The total hardness values of all
sampling sites are bel ow the permissiblelimit.

The calcium concentrationin the present study arearanged from 63.55 t0 98.05 mg/L in summer
season, and 37.55to 76.66 mg/L in winter season (Fig. 6). Accordingto WHO and BIS, permissible
limit of calciumis75 mg/L.
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Fig. 1: Monthly mean values of pH.
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Fig. 2: Monthly mean values of electric conductivity.
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Fig. 3: Monthly mean values of TDS.
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Fig. 4: Monthly mean values of DO (dissolved oxygen).
500
400 5\//':/:/4 \‘\ A
300 4 > N M_\\/ B
200 —&—C
100 D
0 T T T T T T T T T T T 1

> c =3
] ] >
= =] <

Feb.05
Mar
April
July
Sept
Oct
Nov
Dec

Jan.06

Fig. 5: Monthly mean values of total hardness.

263



264

H.V.Vyasand V. A. Sawant

120

100

e
e = \ZAN ——A
WA AL e, |-
o NN, ——C
g — |>o»
20
0 T T T T T T T T T T T
[Te) = = > c > =3 = ° > 5] ©
:‘; 2 88 3 3 2 g 96 & 8 E
Fig. 6: Monthly mean values of calcium.
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Fig. 7: Monthly mean values of magnesium.
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Fig. 8: Monthly mean values of total alkalinity.
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Fig. 9: Monthly mean values of chloride.
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Fig. 10: Monthly mean values of sulphate.
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Fig. 11: Monthly mean values of sodium.

In all sampling sites the calcium content was found above permissible limit at some sites. The
varying level of calcium content in water sample of different sampling sites as observed in the
present study is in close agreement with Dasgupta & Purohit (2001). The excess calcium in the
human body causes hypercal cemia, comaand death (Dasgupta & Purohit 2001).

The magnesium content in study area was found from 26.28 to 44.33 mg/L, 20.95 to 25.59
mg/L and 16.25t0 31.04 mg/L in summer, rainy and winter seasonsrespectively. The amount of Mg
in water sampleswas low as compared to the amount of Cainwater. Mg was maximum in summer
season, and minimum in rainy season (Fig. 7). The amount of Mg waslow in rainy seasonindicating
possibleincrease in water table (Scanton 1989, Hoyle 1989, Gyananath et al. 2000). The magnesum
content in many sampling siteswasabove the permissible limit of 30 mg/L . The observed resultisin
close agreement with Patil et al. (2002) in Bhusawal town in Maharashtra.

The sodium content in drinking water was found to be 45.25 to 52.5 mg/L in summer season, and
2510 38.75 mg/L inwinter season (Fig. 11). The prescribed limit of sodium (250 mg/L) was sug-
gested by WHO. The sodium content in borewell water observed in the present study iswithin the
permissiblelimit.

The chloridein the study arearanges from 68.65 to 109.69 mg/L in summer season, and 50.75to
73.13 mg/L in winter season (Fig. 9). During summer season highest value of 109.34 mg/L was
recorded at site B, and minimum value of 47.20 mg/L at site C. The WHO and BIS recommended
limit of chloride as 250 mg/L. From the observed results, the chloride content in ground water was
bel ow the permissible limit of WHO and BI S standards. The excess sodium and chloridein drinking
water may induce heart failure (Brooker & Johnson 1984) and hypertension (Hussain & Ikbal 2003).

Alkalinity valueswererecorded inthe range of 295to 417 mg/L in summer season, and 262.5 to
332.5mg/L inrainy season. The alkalinity was maximum in summer season and minimum in rainy
season (Fig. 8). According to the WHO and BIS standards permissible limit of alkalinity is 200
mg/L. The higher value of alkalinity indicate presence of bicarbonate, carbonate and hydroxidein
water body (Jain et al. 2000). The maximum values during summer season can be attributed to the
maximum saltsin borewater. The sewage or domestic wastes are source of organic matter. Decom-
position of organic matter by microbes leads to formation of CO, in water, which increases the
concentration of carbonate and bicarbonate increasing the level of alkalinity in water. Decreasein
alkalinity was observed in rainy season which may be due to dilution effect. Percolation of rain
water dilutesthe salt content in water.
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In the present study sulphate concentration was observed isin the range of 134.5t0 209 mg/L in
summer, 54.75 to 81.25 mg/L in winter and 88 to 103 mg/L in rainy season (Fig. 10). Sulphate
content at all the sampling siteswasfound to fall withinthe BIS permissible limit of 150 mg/L inall
the seasons.

CONCLUSION

Analysis of physico-chemical parameters like pH, dissolved oxygen, electrical conductively, total
dissolved solids, total hardness, calcium, magnesium, sodium, chloride, alkalinity and sul phate con-
tent of water from four bore wells of urban area were carried out in summer, rainy and winter
seasons during 2005-2006. All physico-chemical parameters such aselectrical conductivity, TDS,
total hardness, cal cium, magnesium, sodium, chloride, alkalinity and sul phate showed higher values
in summer season. pH and dissolved oxygen were maximum in rainy season.

Thus, it can be concluded on the basis of these studies that physico-chemical characteristics of
water sampleswasinfluenced by seasonal variations.
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