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ABSTRACT

The study area under investigation, Muktainagdocated towards eastern part of Jalgaon districMaharashtra
state. The area is lying between 21°03'08” Northitlele 76°03'18"East longitudes. In India the wate
availability, quality and quantity differs. To stuthe hydrochemical nature of the water used famkdng purpose,

a collective 51 samples of ground water were ctdié during pre monsoon 2012 and post monsoon.2013
Analytical reports were compared with World Healiganization. The qualities of ground water wererfd to be
deteriorated predominantly due to overexploitatismd anthropogenic activities. Geochemistry of gabuwmater
shows C&> Mg?> Na'> K" and HCQ?> CI" > SO#>CO,* trend. Most of the ground water samples were
observed as Ga-Mg? - CI type .
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INTRODUCTION

As we are stepping in 2kentury, the crises of scarcity of drinking watentinue more vigorously. Almost all the
freshwater bodies are being constantly polluteds tthe portability of unpolluted water is decregs{bixit et.al
2005). In India, about 70% of the population ofarkand rural depend on ground water for variousesio uses.
But due to improper waste disposal, faulty well stounction, lack of sanitation and lack of waterre®s protection
measures causes contamination of ground water .Saiamination lead to diseases outbreaks. Grouaténis
also contaminated by use of excessive pesticiéesliders, effluents discharged from the industrisewage and
such many more pollutants. Consumption of wateh Wwigh amount of TDS and nitrate has been repddeduse
disorders of alimentary canals, respiratory, nesvand coronary systems (Reddy and Subbarao 200ajpsC
irrigated with ground water shows poor seed gertiinaretardation and slow development of plantview of
such noticeable changes taking place related towyre , industrial & domestic fields, there waseed felt for
the monitoring of water quality of ground water oMover remedial measures, if required should Ipdieapbefore
consumption of water by human beings. Thereforth@present study area an attempt was made toatedte
chemical characteristics of ground water in Muldgiar taluka, Jalgaon district, Maharashtra.

[I. DESCRIPTION OF THE STUDY AREA:-

Study area( Figure-1) ,Muktainagar is located tasdhe eastern part of Jalgaon city covering theea of 63,392
hectares. It is located at 21°03'08”"North latituaded 76°03'18”East longitude. Location map of stadga is shown
in fig 1. The average annual rainfall is 750 mmpeft annum. Rainfall of the study area is predomtiriarthe
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monsoon season from June to September. The stedycansists of alluvial plain of tapi valley assbed with

purna river flowing from north to south.
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Fig 1: Location map
MATERIALSAND METHODS

A total of 51 water samples were collected from kifkagar area Jalgaon district during the post wmm2012
and pre monsoon 2013. The water samples were tmallée pre-cleaned polyethylene one litre bottlEke
sample bottles were labeled, sealed and transptotéte laboratory for further hydro chemical arsidy The
analytical procedure and techniques followed by APHI95).

On digital water analysis kit pH, EC and TDS wereasured. The sodium and potassium were determinedibg
Flame photometer, by titration methods calciumlocide, total alkalinity , carbonate, bicarbonatsal
hardness was estimated while sulphate, phosphdteaten were analysis by Spectrophotometer or digita
calorimeter. The total dissolved solids were olgdiby using Hem's factor. The results were obtainggpm, It
was converted into equivalent per million (epmy, dviding it with respective equivalent weightgdrameter .

Based on the physicochemical analysis, irrigatioality parameters like sodium absorption ratio ($ARelley's
ratio (KR), sodium percentage (Na %), residual sodi carbonate (RSC), Magnesium ratio(Mg%),
corrosivity ratio, chloro alkaline indices is calated. The correlation of the analytical data hesrnbattempted
by plotting different graphical representation sueiper trilinear diagram (1994), Wilcox diagram 709, US
Salinity diagram was used to study the classifiwatand suitability of groundwater .
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RESULTSAND DISCUSSION

Statistical summary report of ground water qualitgrameters along with BIS drinking water standaads

tabularized below in table 1. Hydrochemical vadasi of ground water in Muktainagar Taluka of JatgBxdstrict.

N=51 Post 2012 Pre2013 Classification
Highest .
Sro | Category | Parameters | Max Min Avg S.D. Max | Min | Avg SD. desﬁ'able Perlrm]?ble
limit
1 General pH 8.3 7.0 7.5 0.34 8.6 711 7 0.35 8®5- | -
EC 3910 | 295.3 1194. 711.8 382 1p2 0{3 84B.2 0140 | -
TDS 2768 | 235.5 764.1 47205 214 168 718.2 458.9 500 2000
TH 122¢ 14C 382.6 | 227.6 | 1407.¢ | 57 | 356.¢ | 252.8¢ 30C 60C
TA 1087 19.2 | 367.6 | 197.F | 1149.t | 28.E | 337.2 | 181.1¢ 20C 60C
2 Cations Ca 312.6] 19.3 72 55.29 2584 609 51  648.6 75 200
Mg 158.4 3.9 51.2 33.272 185. 276 504  40.10 30 100
Na 456.1 19.8 100.6 92.44 372 18 81.5 74(11 NA NA
K 159.9 0.0 4.6 22.22 33 0.1 1 0.85 10 10
3 Anions HCO3 1065.7 | 42.1 | 417.« | 200.7¢ | 13074 | 60.2 | 379.7 | 203.2: NA NA
Ccos” 156.2 0.C 41.€ 36.18 95.¢ 0 37.2 | 20.2¢ NA NA
sQ? 146.3 4.4 49.8 37.53 99.2 56 41 25.p2 200 400
Cr 4718 2.0 126.7 110.2 575. 257 130.2 11440 250 1000
NG; 109.7 14.2 44.2 23.57 219.2 142 441 2363 45 NA
PQ 11.4 0.0 1.6 1.87 3.3 0.q 0.3 0.4Y NA NA

(all the parameters are expressed in ppm. ExcepinGG/cmand pH. Here N= number of ground water samplesnNfavailable.)

IV.A. Drinking water quality aspects:-

pH of the ground water sample are alkaline andiwilimits. According to BIS, the total hardnesgendesirable
limits of is 49% & 52% of post monsoon & of pre nsmon. Only 8% in post monsoon and 13% in pre mamsoo
are above permissible limits. According to DurfodaBecker’s classification of hard water, 90% irstpmonsoon
and 80 % in pre monsoon are very hard.

TDS in the water originates from natural sourcesyage, urban and agricultural runoff and industsiatte water.
As per BIS limit, TDS of post monsoon & pre monsare 72% and 54% under permissible limits. In tresent
study only one sample from both the season in diofidrinking and agricultural purposes. The diasation of

the water samples as nature of salinity dependinthe TDS value (by Rabinove et.al. 1958) are asgadine in
both the seasons (41 samples) and rest sampletigirdy saline. 95% of total alkalinity concertican are within
the permissible limits in both the season.

Calcium ion concentration exceeds in pre monso@sa@e than post monsoon season which indicatesvie o
exploitation of ground water in summer season. fdtal Ca % lies as 64% in post monsoon and 74%brén
monsoon under desirable conditions described by B8y one sample has exceeded the permissible. lihni
case of magnesium nearly 30% lies under desirabié ih both the season. Sodium concentration ssgimificant

in all water samples of both the season. Potassmtoncentration is within the desirable limits hioth the
season.

In case of Chloride concentration, maximum the watamples are within desirable limits i.e.. 250ppfthe
chloride ion concentration exceeds 200 ppm, theis ibot safe for drinking and may create gastraitinel
problems. In present study are 11 ground water kafop post monsoon and 8 ground water samplesiatdit
for drinking purpose. Chloride can enter into tgses due to natural and anthropogenic activitieh @s runoff,
use of inorganic fertilizers, septic tank efflueatd irrigation drainage. Bicarbonate concentratiaries 34 to 156
ppm in post monsoon and 0 to 95ppm in case of mneswon season.

Only 43% of water samples of nitrate ion exceeds gbermissible limit i.e.. is 45ppm (BIS 2003) intlbdhe
season . Higher level of nitrate in the ground watemple may be due to extreme use of nitrogeiliZers,
human and animal wastes contribution (Janardhaah 2009). Jalgaon district acquires third positio using
chemical fertilizers among India. Higher nitratencentration in drinking water may cause methaertigbemia
in infants widely known as Blue Baby disease.
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Sulphate concentration varies from 13 to 146ppmadst monsoon and in pre monsoon season it vaoes @ to

99 ppm. According to James (1982) the sulphate emnation in water sample are doubtful and unstetdibr

drinking purpose. But as per BIS all the water sl pf both the season are within desirable linitsosphorus
present in small quantity may result in the groweflalgae and aquatic vegetation which lead to ehtication of
aquatic system (Handa ,1990).Many minerals alsdagomphosphorus (Hamilton, 1992). In present staiha all
the ground water samples for phosphorous are yreterissible limits.

V. B.Graphical representations:-

Piper diagram :-

The Hill — Piper diagram helps us to identify amdlerstand the hydrogeochemical nature of grovatdr (Piper
1953). The trilinear diagram was created to sthdyrelevant chemical nature of the different saspfehe study
area.

Piper Plot post monsoon 2012

Ca Natk  HCO3 Cl

Piper Plot pre monsoon 2013

Ca Ma+k  HCO3 Cl

According to trilinear diagram of both the seaso® water sample falls in the field of mixed?CaMg ** - CI type
and C&" - HCO; water types. This shows that alkaline earth reetakions (Mg ) exceeds than alkali metals
cations(Na + K* ) and weak acid anions (& HCOy) exceeds than strong aciahions (CHSQ?).

US Salinity Hazard Wilcox Diagram:-

Kumaresan and Riyazuddin (2006) have discussed milts using Wilcox diagram. Wilcox plot by SARIues
versus electrical conductivity of ground water cAaling to the diagram in post monsoon maximum sesnies
in GS; (medium salinity with low sodium) ands&; (high salinity with low sodium) ranges. Few sansplay in

4
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C4iS1, GS,, C,S; ranges. 4 samples sowgSgi.e.. very high salinity with low sodium . 3samplghows GS; i.e..
very high salinity with high sodium and 1samplewhd3:S; i.e.. high salinity with medium sodium.

Wilcox Diagram post monsoon 2012
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Wilcox Diagram pre monsoon 2013
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In case of pre monsoon, Wilcox plots shows one $samplow salinity & low sodium hazards;§, , 6 sample
shows medium salinity & low sodium hazard,8) , Nearly 35 samples showing high salinity and lsedium
hazards (65;) , 3 samples showing very high salinity & medigodium hazards (S;) and two samples shows
very high salinity &very high sodium hazards,8,).

CONCLUSION

The main emphasis to analysis the water samplégistudy area is to do the first attempt to hgitilthe level of
pollution. The result obtained shows that major glasy can be used for domestic uses except sohiehare in
doubtful conditions according to BIS. Those samm@rseeds the TDS (>2000ppm), total alkalinity (>Q®6m),

EC (>1400uS/cm), total hardness (>1000ppm¥/(©200), M¢*(100) showing water is too hard for drinking. Ieth
water samples are used directly can cause heattirch@roblem in future. No medical report was foumdier the
survey. But for future remedial measures, the ateauld be launched with good ground water managemen
practices to set an eco - healthy environment.

REFERENCES

[1] APHA, AWWA and WPCF{989); standard methods for the examination of watal araste water New
York,U.S.A.ed..17, pp.1391.

Scholars Research Library



TiwariM Y Arch. Appl. Sci. Res., 2015, 7 (6):1-6

[2] BIS (1999) Indian Standard Specification for Drinking-Wa€guality. IS 1050(0New Delhi, Bureau of Indian
Standards.

[3] Central Ground Water Board Hydrogeology of dalg district, Maharasht@GWB manual2009.

[4] Dixit.S, Gupta S K., Tiwari.S2005); Electronic Green Journal ,(21),pp 2-6

[5] Golekar R B, Baride M V and Patil S. N0L3); SRTMU's Research Journal of Science 2(2) pp 128- 1

[6] Hamilton (1992) ;Effect of fertilizer on groundwater quality india In symposium on groundwater development
A perspective for the yeaP000 A.D. University of Roorke India pp 451-462

[7] Handa (990) ;Contamination of groundwater by phosphRteijal News 5 pp 24-36

[8] Hem, J.D. 1991) ;Study and Interpretation of chemical charactessof natural waters().S. Geol. Surv Water
Supply Paper, no. 2254,

[9] Indian standards Institutiord974); Indian standards tolerance limits for land scefavater subject to pollution;
is 2296-1974.

[10] James, D.W., R.J. Hanks, and J.J. Jurii@g2) ;Modern Irrigated Soils. John Wiley & Sons, Newrk, NY.
[11] Janardhana & et aRQ09); Groundwater quality in lower varuna River basitaranasi, district Uttar Pradesh.
Journal of Geol. Soc. India 73: 178- 192

[12] Kumaresan, M. and P. RiyazuddR00Q6) ; Current Sci. 91 (12): 1668 — 1677.

[13] Mondal, N. C., Saxena, V. K., and Singh, V. Z&05) ; Environmental Geology 48 (2) : 149-157

[14] Piper, A. M. (1944) ;A geographic procedure in the geochemical ipredation of water analysigansaction
of American Geophysical Un ion, v. 25, pp. 914-928.

[15] Rabinove C.L. and et all958); Saline water resources of North Dakota, US G&uy. Water Supply Paper
1428 72

[16] Raghunath, H.M.1087); Groundwater 2nd (ed) New age International Pvt..INéw Delhi Publication

[17] Reddy P.M., Subbara@01); Journal of Pollution Research 20(3). Pp 383-386.

[18] Schoeller H. 1977) ;Geochemistry of groundwater in groundwater stadin International Guide for Research
and practices UNESCO Paris.

[19] Wilcox L.V. (1955); Classification and use of irrigation waters USDArddlar 969, and Washington, DC,
USA.

Scholars Research Library



