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I Abstract 
1 - Weter quality is essential parameter to be studied when the overall focus is sustainable deve lopment keeping monk.ind at (oco l point Gr_ou n d wnrer 
1 is the major source of drinking water in rural as well as in urban areas and over 94% of the drinking water demand is met by groundwater. 1 he p rcst·rJ t I study deals with ossessmeni o( th~ water quality o( ground water analysis in the vicinity of a dump ing site at Beed. The physico-chemical charn cteri'; t,cs 

were studied ond analyzed during January 20 I I • December 20 I I. Seasonal variations at eight different vicinity of a dumping site al Beed [M . S] India 1 were observed. The results revealed that the condition of different vicinity of a dumping site at Beed in different seasons showed fluctuations in phy ,ico­

chemical parameters. 
~ Keywords: physico-chemical parameters; seasonal variations , ground wate r and vicinity of a dump ing site . 

Y INTRODUCTION . few decades have created serious problems of wate r qu:i l; cy 

~ Water is an essential natu ral resource fo r sustaining and quantity. le appears cha_t if such explo itat ion is co nur111ed, 

~ li fe and environment bu_t over the lase f~w decades the water , the cond itions may still worsen (S ia Su , 2008). 
quali ty has been deteriorated due to its over exploitation . Qual ity of ground water is the resultant of al l processes 

~ Life began in water and life is nu~cured with wate r. There and reactions that act on the water from the moment it is 

~ are organisms, such as anaerobes, which can survive without condensed in the atmosphere to the t ime it is discharged by 

I oxygen . Bue no organ ism can survive for any length of time a well or a spring and varies from place co place and w ith th e 

ii., without water. The crucial role of wate r as the trigger and depth of the water cable . Groundwater cr isis is not the result 
I sustainer of civil izations has been witnesse·d th roughout of natura l factors . It has been caused by humar: act1ons .Tf, c 
~ the human history, no life without wate r is a common industrial effluents if not treated and properly co ncr ·o ll ed, 
~ saying (Abbas i et al., 1996). Water is· the most abundant can pollute and cause serious damage to the groundwate r 
! and esse~t1al compound in all the living systems. Water has resources (Phiri et al. , 2005) . Once the contamination ente r 5 

lllf played a crucial role in the process of chemical evolution the water source it is difficult and expensive to removr_ 
i by fac ilitating the fo rmation of living molecu les from simple t-hem (Avn ish & Saksena, 20 I 0) . In develop ing countri cs I: ' 

't molecular arrangements. It is a un iversal solvent, and as a Ind ia.around 80 % 9f all diseases are directly related to µoc ,· 
! solvent it provides the ion ic balance and nutri ents, which dri nking water qual ity and unhygien ic cond itions (O b jire _-

'\""' support all forms of life . lmeokparia, 200 I) . Extef'\s ive stud ies on groundwate r q ua iii . 

., Groundwater is an important scurce of water supply have been carried out by various workers Josh i c1 nd Se · . 

i throughout the world. Groundwater qual ity estimation is a (2011 ); Majolagbe et al. , (2011 ); Memon et al. , (20 I I) ; jame e-

'f part of environment assessme.nt and is clos~ly relat~d with et al., (20 I I) ; Raju et al. , (2009) ; Gupta ec al. ,(2009); Reddy 

t 
human wellbeing. Usually the groundwate r is cons idered et al. , (2011 ). ' 

as less polluted as compared to the surface water, due to Review on the literature showed that no 5 cud ie . 
the reduced exposure to the·· e'xtern~I environment. !:but have been undertaken in the study area in regard re r lack of sanitation , improp~,: wa~te management, have a phys ico-chemical characteris,tics of water yet. The pr·esen . 

._ potential co spoil the purity of the ground water leading to investigat ion has been undertaken co assess the ,~ :,cc 

I increased pollution levels . Hence, it has been reported that quality of grol,Jnd water analysis in the vic inity of a du in oin , 

~ about 40% or even more disease outbreaks are attributed site at Beed, [M .S] India. · · 

IJI\ to be water borne in nature (Cocch i and Scalgliarini MATER 
, _ ~ • ~ IALJl,ND METHODS 

1 
2005) . According to UNESCO report, a major ity of India , 

~ population has no access to safe drinking water and that i_;...v ~ Water samples were cqllected from the d,1g \\_'· ·, ~ 
I about 66 million people rely on un-safe ground water for ::._.------and . bore wells , aro\Jnd the dump:ng site . The ~ 1 1\ r •' ,: 

~ consumption (Swahney, 2006) . The importance off'f!.~t~r;. ~-
st

~t~ o~~~ te""fe ac a minimum of 500 meters distance frc :-i ~ 

~ for the life processes, its' easy availability and ti ~m}.4ff 8 f''~·- ', . ._e~_c.~ .9~1'ier. .. rn~ area selected was of about I Km I ad iUS 

1 
water, has caused uncontrolled human intervenc1J n~{~;ffl1c G c/ ~~l;l ~tt'~_shJ11'_ping grou nd at Jirewad i. The sampl ing scacio n~ 

,I.-,, . . , · · were d1v1ded in core zone (a · I I k ) d 
r) r,atural water cycle, which hes resulted 1n the degradation . pprox1mate y m. an buffe r 

. . I . I f zone (a rea after the core z ) Th 1. .· . 
I of water both qual1tat1ve y in t ,e orm of decrease in water . one • e samp 1ng was c:1rriccJ 
"'J . . 1 . h f out in the mid of every sea · S (. 

level index and quant1tat1ve1Y in t e orm of heavy loads of son 1.e . ummer :n th e month 
• pollo<ion. These . unb,1,nced exploim ioos, docing the 1,sc of May) , Monsoon (in the month of Augost) and We,, c, .::,, 
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the rnonth of December) for One years . The w,1ter samples 

wc,je coHcttcd in the sterile polythene bottles o f I liter 
capacity betwee n 8 .00 am to 11 .00 am from January 2011 to 

December 20 I I . During sampl ing all th e preca utions were 

take n as per the standa rd guidelines to avoid any possible 

contamination . In case of dug wells , the wt1ter samples were 

collected by lowering the bottle tit de~ th of about I foot 
below the surface and then opening the cap to collect the 
water. For bore wells, the tap was fully opened and allowed 
to run t o waste for about 5 minutes and then the wate r 

sampl c was collected in the sterile sampling bottles . 
The different analysis was carried out within five hours 

after collec ting the water samples.Water was stored at S°C 
in the refrigerator for any delayed analysis . Characteristics 

like pH was recorded on th e s~mpl ing si te with the help 
of digital thermometer and pocket pH meter, respectively. 
Other characte ristics , like Total Alkalinity, Chlorides , ~alinity, 

Nitrates . Sulphates were analyzed in the laboratory. The 
samples were transported to · laboratory in the ice boxes _ 

and kept in refr igerator un t il a ll the analysis was perfqrmed 
according to standard methods APHA; ( 1998); Trivedi and 
Goel , ( 1987) . 

RESULT AND DISCUSSION 
The season wise physico-chemical parameters data 

of ground water analysis in the vicinity of a dumping site at 

Beed [M.S) Ind ia have been presented in table . No. I to 3. 

pH: 

T he pH of the groundwater ·samples ranged between 
7.5 to 8 .3,wh ich is well with in the permissible limits ofWHO 
standards .Seasonal studies do not reveal any significant effect 

of the climate on pH of groundwater. During Winter-20 I I 
pH valu es of groundwater ranged between 7.5 to 8.0 , the 
highest value was recorded for sampl ing station NI (8.0) 
arid lowest was atW2 (7 .5) . During Surnmer-201 I it ranged 
between 7.4 to 8 . 1, the highest value was recorded at NI and 
lowest was atW2. During Monsoon 2011 it ranged between 
7.5 to 8 .0, the h ighest value was recorded at NI whereas 

lowest was found at WI and W2 (Table No. I , 2 and 3). 

T hese observations indicate that more than the 

seasonal effects the pH values are being influenced by the 

vicinity t o the dump site , as it is observed that the pH values 

for the sampl ing stations located near the dump site in all 

direc tions are higher and increasing distance causes decline 
in the pH . Moreover the pH was also found co increase with 

respect to t ime , since for all the stations it was commonly 

observed that the pH values increased significantly from 

start of the study to the end . 

Alkalinity: 
The alkalinity was reported to occu 1- between 289 

mg/I to 354 mg/I.The highest alkal inity values were reported 

at sampl ing station NI and lowest was at W2. Almost all 

the samples were found have values exceeding the WHO 

permiss ible limits of 200mg/l. During W intcir-2011 Alkalinity 
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. . 344 g/1 the highest~ 
of groundwater ranged between 289 to rn • '-' 

0

· C;., 
. NI (344 mg/I) .and 

valu e w :is recorded for samplinz: station d ~ J 
lowest was ;,.tW2 (289 mg/I) . During Summer-20 11 it rangeat >7(, 1 Jm~ 

between 292 co 346 mg/I , the highest value was recorded ~ ., _ « 
20 I I it ranged v · ,e •. 

NI :ind lowest w;is :it W2. Durinz: Monsoon · ::. ri o j ./H 
be tween 289 to 347 mg/I, the high est value was recorded at~;~ C 
NI wh ereas lowest was fo und _ at W2 (Table N'? - I ' ~ a _nd J ) . ___ _ .Lu '.J,,::t. 

Th e study revea led that th e re were no s1gnificanc ,r;;- -~ g/ • 
. f nd 6 • t an 

seasonal fluctuations in the parameter; hov1evcr It was ou _. d a / 

I 
.b • '-- ,e,vit 

that the vicinity to the dumpsite is significant y contn uting l 3J-= . •- - - · 1; an 
to the increas ing alkalinity in groundwater reservo irs . • °"' '<> ~C'll t 

Chlorides: rn~, ' , w l 

The chlor ides were estimated in the s amples e;=:--:--.... O 
understudy, th e maximum value was 302. mg/I at NI and C: 0 t 
minimum recorded value was 239 mg/I atW I . Except: fo rW I 
all the groundwater sa~ples were found to have ch lorides in C_. _ _ .... , .... --~ r.a r;_ 

access of th e pe rmissible lim it of 250 mg/I. During W inter- a:-c :m 

·20 I I Chlorides in groun.dw·ater -ranged between 239 to 290 f!";::::--,.... 
mg/I , the hig. hest ,,alue was recorded fo~ sam·pling statio n · e ~ ,...,-Ni° and lowest was ·at Wl .·During Summer-2011 it: ranged _ 

T 

c 
p 

between 264 to 291 mg/I, the h igh~st value was .recorded at ...... ;~C ~J 

NI and lowest was at W 1. During Monsoon 20 I I it: ran~ed o n Ye 

between 245 to 293 mg/I , the · highest v a lue was recorded at L C 
NI whereas lowes t was found at W 1 (Table No. I , 2 and 3) . . c 

. It was observed that · in case of Chlorides also f= at::"' 3) T 

vicinity to the dumpsite and exposure t ime played p ivotal 

role in i~creas ing Chloride conce ntrations , than the cl imatic 

changes. 

Sal inity : 

Th e sal inity was calculated based on the ' ch loride 
concentration and it has shown a s imilar pattern , with 

maximum value at NI and m inimum at W I and W2 (Table 

No. I, 2 an d _3). The salinity values followed the patte rn 
similar to the chloride values . 

Sulphates: 

The sulphates in the assessed groundwater samples 
ranged betwee n 252.9 mg/ I ~o 299 .7 mg/I. The h ighes t 

sulphate concentration was found at WI and lowest was at 

E2. At all the sampl ing statio ns su lphate co~centration was 

found to b e exceed ing the pe rmissible limits ofWHO. 

D ur· ing W inte r- 20 I I sulphates in groundwater 

ranged between 252 .9 mg/I to 280 8 mg/ I t h h' h I . , e 1g est va ue 
was record ed for sampl ing station WI and lowest wa E2 
D · s s at . 

unng ummer-20 I I it ranged between 255 .8 to 289 3 /I 
h h. h I · mg , 

t e ig est va ue was recorded at WI a"d lo E 
• 11 west was at 2. 

D unng Monsoon 2011 it ranged between 256 .9 t o 290.9 

mg/ I, the h ighest value was recorded at WI whereas lowest 
was found at El (Tab le N o. I. 2 ~nd 3·) . 

Nitrates : 

T~e grou nd~ater sampl.es assessed have been found 
t~ conta,_n nitrate s tn a range of 38 .7 mg/ I to 5 I .4 mg/I. The 

highest nitrate concentration was recorded at E I and lowe;t 
was found at W2. However all the ground water samples 

c 
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f I a~; assessed have. show~ ~itrace concentrat ions exceeding the 

~'7"-' WHO prescribed 1,rn ,ts of IO mg/ I. Du ring Winter-2011 f ~d.. I nitrate in groundwater ranged betw~cn 39.2 mg/I to 46.9 

"'e:() mg/I, the highest value was recorcied for sampl ing station I !d . EI and lowest was at W2. During Summer-20 I I it ranged 

, l'/' betwe~n 39.7 to 47.3 mg/ I. the highest value was ,·ecorded at I ca I_ EI and lowest was at WI . During Monsoon-20 I I it ranged 

\ ~ between 38.9 to 48.5 mg/ I, the highest value was recorded at 

f ;~;J El _whereas lowest was found atW2 (Table No. I, 2 and 3) . 

I ' CONCLUSIONS ' 
~ The present study show detailed phys ico-chemical I pl~ c_har~cteristic_s and quality of ground water analys is in the 

I ... , v1cm1ty of a eight dumpir,g site at .Beed (M.S) India . . 

~ I) The summer. monsoon and w inte r seasons shows 

I ~s '\J d ifferent seasonal fluctuat ions in various phys ico-chemical 
.,,,._ . parameters . 

I 29~ 2) The vicinity to the dump site , as it is observed that the pH 

values for the sampling stations located neir the dump 

site in a ll directions are h igher and increas ing distance 
causes decl ine in the .pH. 

I ~e~ 
1 :~~ 
fr~ 

.., ' I 

3) There were no sign ificant seasonal fluctuations in the 

parameter ; however it was found that the vic in ity to the 

dumpsite js s ign ifi cantly- contributing to the increasing 

a lka lin ity in gro un dwater reservo irs . 
' Is~ 

. ' 4) Chlorides and sa li n ity also vic inity to the dumps ite and 

exposure t ime p layed p ivotal role in increasing Chloride I ~~i~ 
concentrations , t h a n the cl imatic changes. 

, -... J 5
1
' A ll th e - samp ling . stations sulph;;ce and n itrates 

daial 
;,.~ 

J/e--; 

... .;; 
j 

--j 
!st i 

concentrar: io n w a s fou nd to be exceed ing the permiss ible 

lim its ofWHO. 

6) NI station is m o re p oll u t ed than oth e r seven stations . 

7) To improve q ua lity o f wa t er there should be continuous 

monitoring of pollu t io n level and ma intain the favorable 

conditions ·essentia l for increase ground water qual ity in 

the ~ ic in ity of a dump ing s ite at Beed (M.S) Ind ia . 
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Table I : Physico-chemical analysis of groundwater 

' during Summer 20 I I . 
- --

I 

~ e pH Alk. Cl. Sal S04 N03 ! 
0 

~ N I 8.1 346 291 525 .285 271 .5 

:.-l •~ 2 7.8 298 288 519.87 262.4 42.9 
·-{ IU SI 7.7 30 1 275 496.405 26 1.3 41.3 

S2 7.5 305 283 510.845 2753 44 .9 

El 7.8 317 286 516.26 26 1.·l -17.3 

E2 7.8 295 288 519.87 255 .8 46.8 --
W I 7.8 297 243 438.645 289.3 42.1 

W2 7.4 292 264 476.55 259.9 38.7 

Avg. 7.74 306.38 277.25 500.47 267.11 I 43 .40 

SD ±0.21 ±17.76 ±16.40 ±29.61 ±11 .00 1 ±2.87 
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Table 2: Phys ico-chemical analysi~ of groundwater during 

Monsoon 2011 . 

~ 0 
pH Alk, Cl. Sal SO4 N03 

N I 8 347 293 528.895 273.4 44 ,3 

N2 7.7 301 289 521 .675 264.3 4 1.3 

S I 7.6 298 276 498 ,21 263.8 43 .2 

S2 7.6 30 1 281 S07.235 274. I 44 .2 

E l 7.9 313 284 512.6S 265.5 48.5 

E2 7.7 293 289 S2 1.675 2S6.9 47 .2 

WI 7.5 291 245 442.255 290.9 39.2 

W2 7.5 289 26 1 47 1. 135 261 .2 38.9 

Avg. - 7.69 304 .1 3 277,25 500.47 268.76 43.35 

SD ±0.18 ± 18.89 ± 16.43 ±29.66 ±10.64 ±3.47 

Table 3: Physico-chemical analysis of.groundwate r during 

Winte r 20 I I. 

~ pH Alk. .Cl. Sal SO4 N03 
0 

NI B 344 290 545 .20' 270.10 41 .20 

N2 7.9 296 . 28 1 528.28 259.4 42 .4 

SI 7.6 298 27 1 509.48 258.9 40.8 

S2 7.5 300 278 522.64 27 1.2 44 .3 

El 7.9 3 12 277 520.76 262,1 46 .6 

I E2 7.9 293 28 1 528.28 252.9 46.9 

W I I 7.7 295 239 449.32 280.8 4 1.7 

W 2 7.5 289 259 486.92 261 .6 39.2 

Avg. 7.75 303 .38 272 SI 1.36 264 .63 42.89 

I SD ±0.2 ± 17.74 ± 16.06 ±30.20 ±8.85 ±2.79 
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