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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” Northitlale 76°03'18"East longitudes. This area is fagia problem
of water scarcity. In India the water availabilityuality and quantity differs. The chemical qualif water is of
great importance as it determines the suitability pecific use whether it is for drinking, domestir for
agriculture use. To study the hydrochemical nawfréhe water used for drinking purpose, a collextbd samples
of ground water were collected during May 2012. Kxteal reports were compared with World Health
Organization. Ground water from this area is vegrdhin nature. The qualities of ground water weoerfd to be
deteriorated predominantly due to overexploitataord anthropogenic activities. The outcome of thaskwill be
helpful for the local population to understand thealitative behavior for specific use to create ealthy eco
friendly environment among themselves.

Keywords. Groundwater, hydrogeochemical facies, Piper diaggotution.

INTRODUCTION

Water plays a central role for the survival of tambeings as it is needed for all the aspectsfef(Manoj .k

et.al..2013)[1] . Not only quantity plays a vitale but quality also matters subjected to the bilitp needed for
various purposes. Water quality analysis is an mamb issue in the ground water studies (T. Subrarea al

..2005)[2]. Ground water variation in an particud@aea determines the physical and chemical parasnate greatly
influenced by geological formations and anthropagewtivities. Sujatha and Rajeswara Reddy (2B)3{udied

ground water and its suitability for irrigation south India part in Andra Pradesh . Sayyed et(2013)[4] studied
the water quality aspects of Pune. Patil S. N §Jatudied the impact of ground water on agricwtiaspects of
Yawal (2011)[6] .Studies shows that increase inewajuality contaminated is due to lack of saidtat improper
waste disposal, faulty well construction and latkater sources management (S. N. Patil 2010)5%n irrigation

done by poor quality of water shows improper seeingnation, retardation of the crops affecting yiedd. As we

done scientifically changes with the help of nesht®logies in agricultural, industrial and in dome$ield. Thus

the is an urgent need to assess the potability aiémbefore consumption by human beings. Therefonethe

present study area , an attempt was made to egatl@tchemical characteristics of ground water wktdinagar
taluka, Jalgaon district, Maharashtra.

I1. Description of the study area:-
Muktainagar taluka is situated towards the easpam of Jalgaon city of Maharashtra State , Indliae area of
Muktainagar is found to be of 63,392 hectaress lbcated at 21°03’'08”North latitude and 76°03’'18%Elongitude.
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The average annual rainfall is 750 mm / per anrRamfall of the study area is predominant in thensomn season
from June to September. The study area consistBuvial plain of Tapti valley associated with Parriver flowing
from north to south. The study area is rural iturea The climate of the study area is charactérigehot summer
and general dry throughout the yedhe mean minimum and maximum temperature lies batwE.8°C and
42.2°C.
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Fig 1: Map of the study area

The study area is covered by deep black soil wisickery productive is nature. The soil has the priypof getting
swell when it is wet and develops cracks when drisin nature. Fig 1 shows the position of 51 skmgpstations
with their longitude and latitude.

MATERIALSAND METHODS

Ground water was collected from 51 sample statimsrg May 2012 from Muktainagar area Jalgaorridist The
water samples were collected in pre-cleaned poyetie one litre bottles. The sample bottles webelked, sealed
and transported to the laboratory for further hydhemical analysis. The analytical procedure achnigues
followed by APHA (1995)[9].

Estimation of pH , EC and TDS were measured digithhe sodium and potassium were determined hyguBlame
photometer and titration methods was used forigalcchloride, total alkalinity , carbonate, bicarate,
total hardness while sulphate, phosphate, nitratrewanalysis by Spectrophotometer . The resultse wer
obtained in ppm, Further based on the physicochamanalysis, irrigation quality parameters likelismn
absorption ratio (SAR), Kelley's ratio (KR), sodiymercentage (Na%), residual sodium carbonate (RSC),
Magnesium ratio(Mg%), corrosivity ratio, chloro alkne indices is calculated. The correlation of the
analytical data has been attempted by plottingeidifit graphical representation such Piper trilitéagram (1994),
Wilcox diagram (1970), US Salinity diagram was used study the classification and suitability of
groundwater.
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RESULTSAND DISCUSSION

From table 1, we can easily understand the slitiabf water for drinking, domestic and irrigatiarses. In present
study area, pH value ranges from 7.0 to 8.2. Thieeeground water sample are alkaline and withimits.

Electrical conductivity values varies from 508/cm to 330Q1S/cm. Highest value was recorded in sample station
13and lowest value was recorded in sample statio\cBording to BIS , the desirable limit is 1400 ialh was
found 33% of samples to exceed the limit.

TDS value ranged between 305 to 2244ppm. Lowerevalas recorded in sample station 10 and highesewahs
recorded in sample station 21.As per BIS , only samples exceeds the permissible limit (2000pprd)fannd to
be unfit for drinking and agriculture. Classificati of TDS value on the nature of salinity by Rabmat.al.
(1958)[8] showed that 72% samples were of non-eatiature (>1000ppm) and 27% samples were slightipes
nature (1000- 3000ppm).

Total alkalinity fluctuated between 17.2 to 1208pgdnghest value was recorded in sample stationrtblawest
value was recorded in sample station 5. Nearlydpéas have crossed the permissible limit of BISO¢gtm). If
we see carbonate it varies from 0.0 to 99.8ppmtacetbonate varies from 56.0 to 1194 ppm. Thud dkalinity

is majorly contributed by bicarbonates. Maximumabimnate was seen in sample station 15. Carbonase w
recorded maximum in sample station 14.

Natural hardness of water depends upon the geealogature of the drainage basin and mineral lewaiatural
water (Patil S. N.2010)[5]. The total hardness emnfyjom 81 to 2267.05ppm. Highest hardness wasisesample
station 32.WHO (1993) standards shows 500 ppm &1d(1983) standards show 600 ppm as maximum
permissible hardness limit for drinking water. Tgréncipal sources of calcium and magnesium in gdowater is
the silicate mineral groups like plagioclase , pgiee and amphibole among igneous rocks (Patil 2040)[5].
The calcium value ranges from 8 to 84.8ppm. Themaaiyim value was observed in the range of 1.2 #pR2.
Maximum Ca and Mg were recorded in sample stati®mrdd 16 respectively. Ca and Mg allocation carlibe
use excessive phosphate fertilizers of Ca and Mg.

Sodium bearing minerals like albite and other memslu# plagioclase feldspars etc. are not as wideagpor
abundant as the calcium and magnesium releasesnisinsoluble sodium products (Patil S. N. 2010)[5n
agriculture and human pathology concentration afilgn plays an important role. Soil permeability che
disturbed by high sodium concentration. Sodium esarfrom 10.6 to 378ppm. (Sample station 28 and 16
respectively).

Tablel. Statistical data of 51 ground water samples collected from M uktainagar taluka during May 2012

Maximum | Minimum | Average] STDEV median mode
pH 8.2 7.0 7.4 0.3 7.4 7.3
EC (uS/cm) 3300.0 500.0 1247.5 657. 1060.0 600
TDS (ppm 2244.( 305.( 811. 465.¢ 650.( 58t
Total hardnes 2267t 81.C 651.( 565.7 365.C | 1232.:
Total alkalinity 1208.0 17.2 367.4 224 .4 334/0 400
Turbidity 8.6 0.1 1.1 1.8 0.4 0.1
Ca" 84.8 8.0 30.9 15.3 29.6 32.8
Mg** 227.7 1.2 45.2 43.6 354 24.9
Na* 378.( 10.€ 85.C 82.2 59.7 26.¢
K* 158.4 0.1 4.3 22.0 0.9 1.1
CI 483.6 1.2 130.9 127.4 100.¢ 42.6
SQF 88.3 5.0 375 22.4 34.0 45.9
CO3” 99.8 0.0 36.9 25.6 34.3 0
HCO3 1194.0 56.0 372.1 215.4 366.7 489
NO; 102.2 13.2 41.1 21.¢ 37.7 49.¢
Phosphate 10.5 0.0 1.1 1.8 0.6 0

(all the parameters are expressed in ppm. ExcepingG/cmand pH. Here N= number of ground water samples.)
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Two factors are responsible for the scarcity ofageium in ground water. One being the resistangeotassium
mineral in decomposition by weathering and the ofisefixation of potassium in clay (Patil S. N. Z)[5].
Potassium varied from 0.1 to 158ppm (in samplemtat4 and 32 respectively).

The chloride level in the samples ranged from &.283.6 ppm. The highest value was recorded in kastation
21 and lowest value recorded in sample stationu§pHate varies from 5 to 88.3ppm. Nitrate rangesfr13.2 to
102.2ppm. Phosphate varies from 0.0 to 10.5ppnxifglian sulphate, nitrate and phosphate were reconded
sample station 39, 4, 32 respectively.

Hydrochemical Facies :-

Fiper Plot pre monsoorn 2012

Fig.2 Piper trilinear diagram showing chemical Facies of May 2012

The geochemical evolution of ground water can taewstood by plotting the major cations and aniorthé piper
(1953) trilinear diagram. Fig 2 shows the plot, véhmost of the ground water sample analyzed duviag 2012
falls under Ca-Glcategory, some samples also falls under mixed @e=Mand a very few falls under Ca-HgO
type. From the plot, alkaline earths Cand Mg?") significantly exceeds (Nfand K") and strong acids (Cand
SO,%) exceeds the weak (HGGand CQ?).

Water analysis obtained from the present study wasautilized to analyze the suitability of water fgricultural
uses. The various parameters such as Sodium Amomgitio (SAR), Residual sodium carbonate (RSQII\Ks

ratio (K.R.), Sodium percentage (Na %), Solubleiwodpercentage (SSP) helps us to identify the guafiwater
for irrigation (U.S.D.A...1954). The value are talnigad in table 2 . The SAR value varies from 1.8%7. The
average Kelly's ratio is nearly 1. And average Nia%23. SSP helps us to determine the sodium ha3afd of
water samples are having their soluble sodium %édrighan 50 (USDA.1954).

The typical ionic concentration ratios are shownaible 2. The Na/Ca ratio ranges from7.6 to 1008l® Ca/Mg
ratio ranges from 0.1 to 12.5, which is consideiedbe indicative of precipitation of CaG®n evaporation and
concentration of salts in water. The CI/HC@tio helps us to determine the contamination eegfTodd,
1980)[11] and it ranges from 0.0 to 9.9. Thus iatiitg the chloride being conservative element geteentrated
in the water, which further increases the saliniipcentration. The Cl/S@atio varies from 0.2 to 17.7. The lower
value suggests that the source of contaminatidnésto overuse of fertilizers in the study area.

The ratio of salinity can be easily studied by phgt the SAR versus electrical conductivity in Vikcdiagram
(Kumaresan and Riyazuddin et. al 2006)[10].

According to Wilcox (fig 3), most of the sample sf®high salinity with low sodium hazardss&). Whereas 4
samples shows medium salinity and low sodium cdr(€s8,) and 4 -5 samples shows very high salinity and low
sodium content (£5,).
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Sodium Hazard (SAR)

Wilcox Diagram pre monsoon 2012
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Fig 3. Wilcox Diagram of May 2012 from the present study area

Sodium galkalia hazard:
S Low
S2: Medium
S3: High
sS4 Wery high

Salinity hazard:
[y I TP )

C2Z: madium
CE: High
Cek Wery high

Correlation of physicochemical parameters of growater:-Correlation coefficient is used to deterenihe relation
of one variable with another variable (Kurumbeim &raybill 1965)[12]. The correlation matrices 6 variables
were prepared from 51 samples of May 2012 (pre2012)

From the table3 it is clear that ph shows negatimeelation with Ca, Mg, sulphate, carbonate arichtd. Total
hardness shows negative with sodium, carbonatendrade where as total alkalinity with Ca, ClI witicarbonate,
nitrate & Ca with Na, carbonate, bicarbonate, tétend phosphate.

Table3. Correlation of physicochemical par ameters of ground water of May 2012

pH EC| TDS| TH|] TA]| Turb] Cd [ Mg” | Na | K’ CI | sQ* | COs* | HCOs | NOs | PO,
pH 1
EC 0.07 1
TDS 0.0¢ [07e| 1
TH 0.1 | 0.27 | 0.21 1
TA 0.14 | 0.55] 0.35] 0.02 1
Turb -0.09] 0.00] -0.04 -0.17 0.0k 1
ca’ 0.16| 0.29] 027 04§ -0.1p -0.30 1
Mg** -0.28]| 048] 033 030 027 -0042 031 1
Na* 0.11 [ 052 | 0.4¢ [ -00:| 047 [ 007 |-011| 011 ] 1
K* 0.0¢ | 0.2z | 0.21 [ 041 | 0.7 [ -0.02 | 0.1€ | 0.02 | 0.0¢] 1
cr 0.06 | 056/ 0.61] 045 0.07 0.00 030 041 052 0.361
so” |-011] 0o61] 057/ 029 0.00 -047 0.33 0.1 0[37 50.00.61 1
CO;” | -006]| 041] 028 -033 05 026 -0.17 0.14 0[44170. 0.04 | 0.02 1
HCO; | 013 | 052] 036/ 0.04 o08% -042 -0.02 o0p1 035 10.20.02] 0.06] 0.46 1
NOs 0.2 | 0.21] 0.2¢ | -0.32] 0.14 | 0.2¢ | -0.1¢ | 0.0 [ 0.27 | 0.0z | -0.08 | 0.0¢ | 0.51 0.02 1
PC, 0.1C | 032 | 0.2¢ | 0.1¢ | 0.3¢ | 0.0¢ | -0.07 | 0.0C | 0.2¢ | 0.7€ | 0.32 | -0.04 | 0.3¢ 04¢ | 024 1
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Table2 . Characteristicratio and indices of ground water from the study area

S.No| SAR| RSC | K.R. | Na% | SSP | Na/Ca| Ca/Mg| CI/SQ| CI/HCO,
1 1.19 8.79] 0.2) 2146 48[ 0.32 1.p8 12(84 Q.94
2 1.15| 1256 0.2 2516 1113 0.42 162 7}133 Q.92
3 1.37| 2343 0.1 1598 26J5 0.21 3.41 1523 2.96
4 1.2z | 9.9¢ | 0.2t | 22.61 | 52.1 0.3t 2.14 15.8( 1.0z
5 1.16| 34.13] 023 22.4p 569 0.34 1.88 76,73 1.89
6 1.20| 23,53 0.2 222y 413 0.33 2.02 2793 6.27
7 1.01| 31.07] 0.39 38.89 834 0.48 4.5 3351 24.65
8 1.18 9.02] 0.2 24.74 619 0.39 172 24165 Q.66
9 1.03| 16.96] 0.33 3292 68J0 0.62 142 69,69 3.68
10 1.0z | 14.6¢ | 0.37 | 36.8: | 59.£ 0.717 0.91 62.9] 2.2¢
11 1.6C | 13.0z | 0.1z | 11.6C | 34.£ 0.14 4.7¢ 16.31 3.3¢
12 155| 20.000 0.1 113 1144 0.14 4.32 9.14 2.61
13 1.58| 17.40, 0.12 11.7f 288 0.14 441 939 1.87
14 1.00| 15.72] 0.41 40.82 91{2 0.86 0.00 8,63 0.54
15 1.06| 32.72] 0.37 37.33% 85[1 0.69 116 17.26 0.72
16 1.1C | 32.07 | 0.3% | 33.0¢ | 83.¢ 0.61 1.21 15.9¢ 1.11
17 1.38 | 18.1f | 0.1€ | 17.97 | 79.z 0.24 2.9¢ 8.7( 0.9¢
18 142| 13.12] 014 1395 618 0.18 346 8.75 1.44
19 1.37 9.21f 0.15 15.34 638 0.20 3.48 7129 1.91
20 124| 1291 0.9 1928 35[0 0.27 249 5,88 2.84
21 1.36| 10.08) 0.1 16.31 693 0.19 634 8,28 1.84
22 1.3€ | 12,58 | 0.1f | 15.3¢ | 15.¢ 0.2C 3.3¢ 25.0¢ 2.11
23 14C| 7.0t | 0.1¢ ] 13.61 | 17.0 0.17 3.71 7.5¢ 0.8C
24 1.34 9.85| 0.17 16.76 265 0.22 3.08 12,16 0.72
25 156| 14.92] 0.11 11.0p 202 0.13 503 15.25 151
26 146| 2081 0.3 13.4p 31{7 0.17 300 20.86 2.47
27 1.33| 18.03] 0.1 17.88 328 0.24 2p1 25.28 1.99
28 154 957 ] 01C| 9.9C 75 0.12 5.2¢ 22.3¢ 1.48
29 127| 18.21 0.1 16.1p 16/5 0.22 302 13.63 2.36
30 155| 17.53] 0.1 11.0p 25(3 0.13 4.65 16.88 1.84
31 1.24| 20.98 0.1§ 18.38 41|9 0.26 237 104.29 91
32 156| 2349 012 1168 758 0.14 440 20.46 2.60
33 1.30| 17.61 0.19 18.90 30{8 0.26 260 17.71 1.78
34 1.28 | 18.72 | 0.2C | 20.1¢ | 34.C 0.2¢ 2.5¢ 30.4¢ 1.87
35 1.08| 17.08) 0.31 3148 299 0.57 1p1 51.00 3.47
36 1.30| 15.80, 0.1§ 17.601 30{1 0.24 2,86 29.15 1.92
37 1.06| 1542 0.29 28.90 30{7 0.53 1p1 29.30 3.06
38 1.11| 1255 0.27 26.76 138 0.45 145 8.89 2.62
39 152| 16.600 0.12 12.4p 78|9 0.15 4.67 9,48 9.01
40 1.25| 12,13 0.7 17.4f 17{8 0.24 263 15.95 2.53
41 1.38| 13.97] 0.16 16.04 2544 0.21 332 26.69 4.71
42 142| 11.08 0.1 15.3p 74/5 0.19 4.06 747 13.56
43 1.19| 20.37] 024 24.00 45(3 0.87 1.82 26.57 2.18
44 1.13| 18.12] 0.22 22.3D 20/6 0.35 1,80 8,89 1.48
45 1.84| 14.79] 0.04 6.1p 16/6 0.07 7.84 8(24 2.11
46 2.45 145 0.274 2241 18/ 0.45 0.p7 291 Q.16
47 3.10 2.74] 0.6 68.02 40)9 1.02 2.02 3(97 Q.25
48 4.33 3.89] 044 4581 31)7 1.18 0.63 4(59 Q.82
49 4.33 3.89] 044 4581 31/7 1.18 0.63 459 Q.82
50 4.31 257 044 4440 314 1.17 0.p1 3(63 Q.40
51 2.69 125 0.15 15.18 134 0.39 0.p4 424 Q.13

CONCLUSION

Based on the above data, it is clear that modteftound water samples collected for the studg ersuitable for
agricultural purposes. The concentration of abuhdations and anions were employed to describeagsdss the
ground water quality through data collection andpiical presentation from the study area. The auraton of

Mg and Na is very high. The ground water is versdidue to high salt concentration. The hardnesgesifrom 81

to 2267 ppm. WHO (1993) standards show 500ppm &hd1983) standards show 600 ppm as the maximum
permissible hardness limit for drinking water. Thihere is growing need to correlate the chemicaltertt in
drinking water with long term health hazards.
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