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ABSTRACT

Present work deals with the assessment of physico-chemical parameters of ground water samples were collected
from Viralimalai area near Koraiyar River, Pudukkottai District, during the year 2013 in pre monsoon, monsoon
and post monsoon seasons. The observed values of various physico-chemical parameters of water samples were
compared with standard values recommended by WHO. A total of ten ground water samples were collected and the
water chemistry of various parameters. pH, Electrical Conductivity (EC),Dissolved Oxygen (DO), Total Hardness
(TH), Total Dissolved Solids (TDS), Biological oxygen demand (BOD), Chemical oxygen demand (COD),
Bicarbonate (HCOs), calcium (Ca), Chloride (Cl). Magnesium (Mg), sodium (Na), potassium (K), Sulphate (SOy),
and nitrate (NOs), were analysed. The Calculated values of WQI are (197.8), (208.3) and (178.0) for pre monsoon,
monsoon, and post monsoon respectively. The high value of WQI has been found to be mainly from the higher values
of EC, TDS, TH, COD, Ca, HCO; and Cl in the ground water. It is shown that the water quality degradation is due
to anthropogenic activities or discharge of untreated urban wastes.

Keywords: Viralimalai area, physicochemical parameters, &v/gtality index.

INTRODUCTION

Quality drinking water is essential for life. Gralwater is almost globally important for human canption as
well as for the support of habitat and for mainitzgnthe quality of base flow to rivers, while itaajity assessment
is essential to ensure sustainable safe use afewrces for drinking, agricultural, and industparposes. The
drastic increase in population, urbanization andi@no land use applications and demands for watgplgthas
limited the globally essential groundwater resosiriceterms of both its quality and quantity. Quai# a function of
the physical, chemical and biological paramet&re chemical character of any groundwater determits quality
and utilization.Naturally, ground water contains mineral ions. Ehésns slowly dissolve from soil particles,
sediments, and rocks as the water travels alongmalisurfaces in the pores or fractures of the tunad zone and
the aquifer they are referred to as dissolved sol&bme dissolved solids may have originated inptieeipitation
water or river water that recharges the aquifee ghality of groundwater depends on various chemsmastituents
and their concentration, which are mostly derivexirf the geological data of the particular regioh {Bater quality
may be related to the suitability of water for atjgallar use or purpose. The quality of water iaratterized by a
range of physical, chemical and biological paramsetehich arise from a variety of natural and hurrdluences.
Considering this aspect the present study asst#ssegiality of groundwater, which is the main seuot drinking
water.

13
Pelagia Research Library



J. Sirajudeenet al Der Chemica Sinica, 2015, 6(1):13-24

MATERIALS AND METHODS

Groundwater samples were collected from KoraiyaeRiegions of viralimalai area Pudukkottai didtriA total of
10 water samples were collected from groundwatehiiee different seasons pre monsoon, monsoorpasd
monsoon during the year 2013. Water samples of weltected in two liter polyethylene bottles. Thehysico-
chemical parameters such as pH, Electrical Condtic(EC),Dissolved Oxygen (DO), Total Hardness {THotal
Dissolved Solids (TDS), Biological oxygen deman®{®), Chemical oxygen demand (COD), Bicarbonate (RCO
calcium (Ca), Chloride (Cl). Magnesium (Mg), sodifimr), potassium (K), Sulphate (9Pand nitrate (Ng), of
ground water samples were determined using stamtaogdures.

STUDY AREA

The study area is Viralimalai about located 35 kont Pudukkottai district and located near Korailgawver. The
district is bound on the north and northwest by@irirappalli district, West and southwest by Sivaggdistrict, on
the east and northeast by Thanjavur district anthersoutheast by Bay of Bengal. Fig: 1 the popiatf the area
is around 36,866. They are discharging the wastdsdamestic sewages, untreated into the open ldreas by
polluting ground water through percolation. Peoplehis area have depending only on the ground medethe
main source for drinking and other purposes. Hehegresent study has been undertaken to investigatphysico
— chemical parameters using water quality indexrid around viralimalai area.
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Fig: 1 LOCATION MAP OF THE STUDY AREA

* ETUDY AREA

RESULTS AND DISCUSSION

pH

The pH indicates the strength of the water to redth the acidic or alkaline material present ir tivater. It
controls by carbon dioxide, carbonate dridarbonate equilibrium. The combination of O@ith water forms
carbonic acid, which affects the ptf the water.The pH values of the groundwater vary between W& A8
indicating slightly alkaline nature.

Electrical Conductivity

The EC is a measure of a materials ability to cahdwn electric current so that the higher EC indisathe
enrichment of salts in the groundwater [7]. Eleetkiconductivity in groundwater varies from 4277nppo
5145ppm. The high EC values may cause carcinomanantlity problem.
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Table: 1 Calculation of Water Quality index in Premonsoon season during the year 2013

Mean value Highest permitted | Unit weight age
Parameters in value (WHO) ( 3) (W;) Wi xQ
ppm (i) :

pH 7.6 8.5 0.2692 24.06|
EC 4818 600 0.0038 3.05]
TDS 3353 500 0.0045 3.015
DO 12 5 0.4577 109.8
TH 586 500 0.0045 0.526
BOD 19 20 0.3814 63.22

COD 47 1C 0.228¢ 107.t
HCO; 48 240 0.0095 0.19
Ca 151 100 0.0228 3.442
Cl 355 250 0.0091 1.292
Mg 50 150 0.0152 0.501
Na 74 200 0.0114 0.421]

K 21 12 0.049( 8.57¢
SO, 68 500 0.0045 0.058]
NOs 18 50 0.0457 1.645

WQI ™, (Qi Wi)l ¥, Wi WQI=197.8

Table: 2 Calculation of Water Quality index in monson season during the year 2013

Mean value Highest Unit weight age
Parameters in  ppm permitted value W) WixQ
(w) (WHO) (si) '

pH 7.8 8.F 0.269: 24.7(

EC 514¢ 60C 0.003¢ 3.25¢
TDS 2007 500 0.0045 1.806
DO 7 5 0.4577 64.07
TH 703 500 0.0045 0.632
BOD 22 20 0.3814 41.95

CoD 68 10 0.228t¢ 155.(
HCO; 545 240 0.0095 2.156
Ca 164 100 0.0228 3.740
Cl 354 250 0.0091 1.288
Mg 70 150 0.0152 0.709
Na 78 200 0.0114 0.444

K 36 12 0.049( 14.7

SO, 73 500 0.0045 0.065
NOs 18 50 0.0457 1.645

WQI =", (Qi Wi)/ ¥, Wi WQI = 208.3

Dissolved oxygen

Dissolved oxygen is an important aquatic parametkgse presence is vital to aquatic fauna. It ptaysial role in
life processes of animals. In the present studyDRissolved oxygen values found from 7.0 ppm to pArd.
Dissolved oxygen concentrate was 5ppm throughauydar the reservoir is productive for fish cult[8k

Total Dissolved Solids

The total dissolved solids (TDS) are the conceiminatof all dissolved minerals in water indicate tieneral nature
of salinity of water. The total dissolved solidsatl the study area varies from 1579 ppm to 33561.pall the
ground water samples showed higher TDS valuesttieprescribed limit given by WHO (500) pprithe higher
TDS decreases palatability, and causes gastramaestitation in the consumers [10]. But the moged intake of
water with the higher TDS can cause kidney stonleistware widely reported from different parts oé tbountry

2].

Total Hardness
Hardness is an important criteria for determinihg tisability of water for drinking as well as faher domestic
supplies as it causes unpleasant taste and redibdég of soap to produce latheFhe concentration of Total
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Hardness varies from 586 ppm to703 ppm. All thegamshowed high TH according to WHO. High concaiun
of hardness causes heart disease and kidney stonation [15].

Table: 3 Calculation of Water Quality index in Postmonsoon season during the year 2013

Mean value in Highest Unit weight age

Parameters ppm (v) permitted value (WHO) (s) (W) Wi XQ
pH 7.7 8.5 0.2692 24.38
EC 4277 600 0.0038 2.708
TDS 1579 500 0.0045 1.421
DO 7 5 0.4577 64.07
TH 697 500 0.0045 0.627

BOD 11 20 0.3814 20.97
COD 59 10 0.2288 134.5
HCO3; 829 240 0.0095 0.326
Ca 353 100 0.0228 2.28
Cl 464 250 0.0091 1.688
Mg 345 150 0.0152 3.496
Na 70 200 0.0114 0.399
K 25 12 0.0490 10.20
SO, 54 500 0.0045 0.043
NO3 33 50 0.0457 3.016

WQI =", (Qi Wi)l ¥, Wi WQI=178.0

Table: 4 Mean WQI values for different seasons

S.No | Parametes| Premonso Monson  Postmonsgn
1 pH 7.6 7.8 7.7
2 EC 4818 5145 4277
3 TDS 3353 2007 1579
4 DO 12 7 7
5 TH 586 703 697
6 BOD 19 22 11
7 COD 47 68 59
8 HCO; 485 545 829
9 Ca 151 164 353
10 Cl 355 354 464
11 Mg 50 70 345
12 Na 74 78 70
13 K 21 36 25
14 SQ 68 73 54
15 NG; 18 18 33
Water Quality Index 197.8 208.3 178.0

BOD

Biochemical oxygen demand is defined as the amofinixygen required by the microorganisms to stabili
biologically decomposable organic matter in wastdawunder aerobic conditions [14]. In the prestatly values
of biochemical oxygen demand of water samples fiferént seasons in above the permissible limiDldpm to

22.0ppm .Probably the high BOD value is due todfidischarge of domestic waste water.

Chemical Oxygen Demand

Chemical oxygen is widely used as means measun@giganic strength of domestic and industrial agter.
COD values were in the range of 47.0ppm to 68.0.0p@D values of all ground water samples found abitre
permissible limited prescribed by WHO (10 ppm).isTimay be due to discharge of domestic sewagerahgirial
waste water to soil and water bodies. High COD nwses to affect the aquatic life [14].

Bicarbonate
Alkalinity is the measure of the capacity of thetevato neutralize a strong acid. The alkalinitytie water is
generally imparted by the salts of bicarbonatdgases, together with the hydroxyl ions in freatet[4]. The
bicarbonate alkalinity varies from 485ppm to 829%mpjmdicating that all the samples are above tenssible
limit of WHO.
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Calcium

The calcium is an important element to develop erdgne growth. The concentration of calcium vafredn 151
ppm to 353 ppm, which is above the standard lihit@ ppm indicating thatll samples are above the maximum
permissible limit. Prescribed by WHO [11].

Chloride

The concentration of Chloride in the study areaegsfrom 354 ppm to 464 ppm. All samples are abiee
permissible limit given by WHOGenerally, chloride is considered as timeportant inorganic ions, which
deteriorate thejuality of drinking water at larger extent. Fexample, the Cl plays an important role in balagcin
level of electrolytes in blood plasma, but highmmcentration can develop hypertension, riskstibke, left
ventricular hypertrophy, osteoporosis, renal starebasthma [18].

Magnesium

The concentration oMg, ranging from 50 ppm to 345 ppm, and ahmples showed above the maximum
permissible limit prescribed by WHO (15Qlthough, Mg is an essentialon for functioning of cells in enzyme
activation, butat higher concentration, it is considered as laeagent [12]

Sodium

Sodium is the sixth most abundant element in thith'sacrust from rocks and soils. Not only seag, &lgo rivers
and lakes contain significant amounts of sodiunndc@atrations however are much lower, dependingemhogical
conditions and waste water contamination [fje concentration of sodium is varied from 70 ppm toppdn. All
samples are within the maximum permissible limégaribed by WHO.

Potassium

The concentration gbotassiumis varied from 21 ppm to 36 ppm. All the seasongvalhthe permissible limit by
WHO. Potassium is an essential elementtiomans, plants and animals, and derived in fcogin mainly from
vegetation and soil [6]. The masources of potassium in ground water from ramter, weathering of potash
silicate minerals and use pbtash fertilizers irrigation.

Sulphate

The recommended desirable limit is 500 ppm. Sulplwtcurs naturally in water as a result of leacHnogn
gypsum and other common mineral [12]. The sulpltatecentration varied between54.0 ppm to 73.0 ppth an
found within the prescribed limit.

Nitrate

Nitrate is an essential input for the sustainapiit agriculture [19]. However nitrate contaminatiof groundwater
is a worldwide problemThe concentration ofiitrateis varied from 18 ppm to 33 ppm. All the seasonswsid
below the permissible limit by WHONitrate in groundwater is mainly derived from angaindustrial effluents,
fertilizer or nitrogen fixing bacteria, leaching afimal dung, sewage and septic tanks [5].

Water quality index

Water Quality index (WQI) is defined as a technigfieating that provides the composite influencanafividual
water quality parameter on the overall quality oéter. It is calculated from the point of view of rhan
consumption.

The Calculation Involves the Following Steps

First, the calculation of weight age Sfparameter.

Second, the calculation of the quality rating facle of the water quality parameters.

Third, the summation of these sub-indices in theral index.

The Weight age of'i Parameter

W, =k/S 1)

Where W is the unit of weight age and $he recommended standard fSmpiarameter (I = 11), k is the constant of
proportionality
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Individual quality rating is given by the expressio
Q =100V /s 2

Where Qi is the sub index of ith parameter, Vhis monitored value of the ith parameter in mg/| Srithe standard
or permissible limit for the"l parameter.

The Water Quality Index (WQI) is then calculated@®ws
WQI =X, (Qi Wi)l ¥, Wi 3)

Where, Qis the sub index of'iparameter. Ws the unit weight age fol'iparameter, n is the number of parameters
considered. Generally, the critical pollution indextues is <75

Table: 5 Status categories of WQI

waQl Quality of water
0-25 Very good

26 -50 | good

51-75 | poor

Above 75 | Very poor (unsuitable for drinking

Fig: 2 Seasonal Variation of mean pH collected difrent season

Variation of pH
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Fig: 3 Seasonal Variation of mean EC collected difent season
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Fig: 4 Seasonal Variation of mean TDS collected dérent season
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Fig: 5 Seasonal Variation of mean DO collected diéfent season
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Fig: 6 Seasonal Variation of mean TH collected diffrent season
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Fig: 7 Seasonal Variation of mean BOD collected dérent season
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Fig: 8 Seasonal Variation of mean COD collected dérent season
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Fig: 9 Seasonal Variation of mean Bicarbonate coli¢ed different season
Variation of Bicarbonate

1000 -~
800 -
600 - M Bicarbonate
400 -
200 -

0 T T 1

Premonsoon Monsoon Postmonsoon

20
Pelagia Research Library



J. Sirajudeenet al Der Chemica Sinica, 2015, 6(1):13-24

Fig: 10 Seasonal Variation of mean Calcium collectedifferent season
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Fig: 11 Seasonal Variation of mean ClI collected dérent season
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Fig: 12 Seasonal Variation of mean Mg collected dérent season
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Fig: 13 Seasonal Variation of mean Na collected dirent season
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Fig: 14 Seasonal Variation of mean Potassium colled different season
Variation of Potassium
40
30 A
20 - M Potassium
10 -
0 T T 1
Premonsoon Monsoon Postmonsoon
Fig: 15 Seasonal Variation of mean Sulphate colleatl different season
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Fig: 16 Seasonal Variation of mean Nitrate collectkdifferent season

Variation of Nitrate
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CONCLUSION

The ground water samples were collected from téferént places in and around Viralimalai area oflfkkottai
district. The samples were subjected to physicenghal analysis and compared with WHO. The Caledlat@alues
of WQI are (197.8, (208.3 and (78.0 for pre monsoon, monsoon, and post monsoon reégelyc The high values
of WQI have been found to be mainly from the highatlues of EC, TDS, TH, COD, Ca, Hg@nd CI in the
ground water. The excessive level of many physieotbal parameters with respect to majority of theugd water
samples studied in the present investigation retidsm unfit for human consumption and in certaisesanot even
suitable for irrigation purposes. Hence it is sigjge that water from these sources should be ptettebefore
consumption.
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