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ABSTRACT

Water borne diseases continue to be a dominant cause of water borne
morbidities and mortality all over theworld. In present study, atotal of 260
water sampleswere analyzed for water quality from surface water (13) shal-
low ground water (42), deep ground water (129) and public water supply
(76) and thermotolerant coliform (E.coli) were isolated and detected from
different localities of salinity affected villages of Akolaand Buldhana dis-
trict of Purna River basin of Vidharbha. The investigation showed water
from these villages was not free from fecal contamination. Moreover, in
villages, open defecation may be the one of the cause for water pollutionin
surfacewater along with improper management of sewagewater from house-
hold, industrial influent. The contamination in hand pump and tube well
which was occurred may be due to percolation of sewage and wastewater
and construction of latrines near the tube well. Hence open defecation
should be avoided in villages along with proper management of sewage
from household, industrial effluent, water hygiene which can reduces the
water pollution and water borne diseases.
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INTRODUCTION

Water borne diseases continue to be adominant
causeof water bornemorbiditiesand mortality al over
theworld. According to WHO about 600 million epi-
sodes of diarrheaand 40,00,000 childhood desthsare
reported per year dueto contaminated water and lack
of sanitation. An estimated 80% of al diseasesand one
third deathsin developing countriesare caused by con-
sumption of contaminated water and on an average,
onetenth of each person’sproductivetimeissacrificed
towater related diseases. Interventionsin hygiene, sani-
tation, and water supply make proven contributorsto

controlling thisdiseaseburden. Inlast coupleof years
more attention has been given by State Government to
providedrinking water through various schemesto ru-
ral population and more and more new water supply
schemes are coming up in the country. To avoid the
spread of water borne diseasesin the community and
to ensurethesafety of drinking water, theregular water
quality monitoringisessentia®*2,

Themost important aspect of water quality isits
freedom from contamination with faecal métter. Thepri-
mary objectiveof bacteriological examination of drink-
ing water isthusthe detection of faecal pollutionindi-
cated by the presence of bacteriaof faecd origin. The
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common sourcesof water arewels(open/ tubewells)
and various routes may contaminate these natural
sourcesof water. Theseroutesinclude, effluentsfrom
differentindugtries, dischargeof drainagesysteminnau-
rad water reservoirsfrom different human activitiessuch
aswashing, bathing, domestic and municipa wasteetc.
Thetubewd |l water isamost soil filtered and should be
freefrombacteria pathogens. But somestudiesshowed
thefecd contaminationinthetubewell water. Thecon-
tamination could be sewage, which could have been
washed off or trickled off into the drinking water
body*81 studied the water problemsin Mayyanad
Panchayat of K eralaand showed that 44% of house-
hold had their latrine pitsat adistance of 3-6 meters
fromthewells, whichinfluenced thewater qudity of the
openwells. Ground water can be polluted from septic
tank and draing“l. The ground water quality in
Bhavnagar, Gujarat, showed the presenceof coliform
such as Escherichia coli and Enterobacter aerogenes
indrinking waterl”. Thebacteriologica quality of drink-
ing water also affected by seasonal variation and low
coliforms count detected inrainy season®. Bahador et
al .14, showed the seasonal variation of microbia pollu-
tion in surfacewater of Pune city and reported maxi-
mum coliform count in monsoon than the winter and
summer.

The 228 villagesof Akolaand Buldhanadistrictsof
Vidharbhaareseverdy sdinity affected and water from
thesevillagesdeclared unsafefor drinking purpose by
Maharashtra State. Thusattempt was made evaluate
thebacteriological qudity and feca E.coli contamina-
tioninwater from various sourcesin thesevillages.

MATERIALAND METHODS

A total of 260 drinking water sampleswere col-
lected from surface water (13) shallow ground water
(42), deegp ground water (129) and public water sup-
ply (76) to study water quality and contamination of
thermotolerant coliform (E.coli) from different sdlinity
affected villages of Akola and Buldhana district of
Vidharbha between June 2007 to December 2007 by
using sterilized sample collection bottles. The bacterio-
logical examination was performed withinthe 24 h of
collection using standard M ulti ple Tube Fermentation
Technigue (MTFT) for determination of Most Prob-
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ablenumber (MPN) index, ninemultipletubedilution
technique using double and single strength Bromo-
Cresol PurpleMacConkey mediumand Membranefilter
techniques(MFT) by usngM-EC test agar (Hi-media
Lab. Mumbai), which detect only E.coli (Thermoto
lerant coliform (TTC) with production of yellow colour
colonies on membrane filter at 44.5°C and Manja’s
Rapid H_Stest for detection of fecal contaminationsin
drinking water. The M PN Index was cal culated from
MPN tableandindex of water morethan 10 coliforms/
dl isdesignated as polluted or unheal thy for drinking
purpose or non-potabl €,

Theisolation and identification of E.coli wasmade
based on MFT incubated at 44.5°C and standard bac-
teriological tests such asmorphologicd, cultural, bio-
chemical and special tests by subculturingthe MFT
positive (yellow color colonies on membranefilterin
M-EC test agar) coloniesin respectivemedium. The
modified H,S test medium(® was used to detect pota-
bility of water. OnemL of themodified H,Smedium
was added in each 30mL screw cap bottle and steril-
izedat 121°C at for 15min. Toeach 30mL, 20mL drink-
ing water wasinocul ated for testing itsbacteriol ogica
qudity induplicate. Thebottleswerethenincubated at
room temperature for 48h of incubation. The positive
H,Stest or feacd contaminationor pollutionindrinking
water indicated by changein colour of themediumto
black. Thestatistical andysiswas performed withthe
Satistical Packagefor Socid Sciences15for Windows
(SPSSInc.; Chicago, IL, USA) software.

RESULTSAND DISCUSSION

In present study, atotal of 260 water sampleswere
andyzedfor water qudity from surfacewater (13) shd-
low ground water (42), deep ground water (129) and
publicwater supply (76) and thermotol erant coliform
(E.coli) wereisolated and detected by various meth-
odsfromdifferent localitiesof sdinity affected villages
of Akolaand Buldhanadistrict of PurnaRiver basin of
Vidharbha All water sampleswereandysed by MTFT
test, Manja’s H,Stest, and MFT and 243 (93%) wa-
ter sampleswerefound contaminated by MTFT method,
211 (81%) by H,Stest and 75 (29%) by MFT. Out of
13 surface water samples, al (100%) were detected
contaminated by MTFT method, 12 (92%) by H_Stest
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TABLE 1: Q uality of drinking water in Akola and Buldhana
digtrict of Vidharbha (in %)

Akoladistrict Buldhana District
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Soffe 4 967 0 0 9 0 0 190 7
MTFT.24 Polluted 96 91 33 100 100 91 100 100 81 100 93
Sefe 4567 0 0 9 0 0 130 5
MTFT.48 Polluted 96 95 33 100 100 91 100 100 87 100 95
Rapid Safe 143833 0 14 18 17 14 10 0 19
H,Stest. Polluted 86 62 67 100 86 82 83 86 90100 81
MET Safe 696933 0 69 36 14 0 1625 71
Polluted 31 31 67 100 31 64 86 100 84 75 29
TABLE 2: Sourcewise water quality
Type of Public Deep Shallow Surface
Source water ground ground Total
test water
supply water water
Safe 8% 6% % 0% %
MTFT.24 Polluted 92% 94% 93% 100% 93%
Safe % 4% 7% 0% 5%
MTFT48 polluted 93%  96%  93%  100% 95%
Rapid Safe  24% 22% 5% 8% 19%
H,Stest. Polluted 76% 78%  95%  92% 81%
MET Safe 72% 71% 76% 46% 71%
Polluted 28% 29% 24% 54% 29%
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Figure1: Detection of E.coli in Akolaand Buldhanadis-
trict

and 7 (54%) by MFT. Out of 10taluka’s, thewater in
fivewere 100% polluted, whilein four waspolluted in
therange of 81-96%, except in Balapur whereit was
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33%by MTFT test whilewater in 2 tauka’s (M urti zapur
and Telhara) was 100% polluted, and in other 6 it was
62-86% by H_S test (TABLE 1). It may be due to
contamination in water by fecal matter or dueto the
percolation of contaminated water intheresources. The
bacteriologicd quality of drinking water al so affected
by seasond variation and high coliforms count detected
inrainy season. Lomateand Samant™®, Bahador et d .12,
showed theseasona variation of microbid pollutionin
surface water of Pune city and reported maximum
coliform count in monsoon than thewinter and summer.
In present study a total of 260 drinking water
sampleswereanalysed from Akoladistrict (140) and
Buldhanadistrict (120) of saline belt of PurnaRiver
basin and these were, 76 samplesfrom public water
supply scheme, 129 from deep ground water (Tube
well and Hand pump) 42 from shallow ground water
(open well) and 13 from surface water (River and
Lakes). Out of these 39 (93%) in shallow ground wa-
ter, 124 (96%) in deep ground water and 71 (93%)
treated water and 13% (100%) in surface water were
found to be contaminated by MTFT method, 40 (95%)
in shallow ground water, 101 (76%) in deep ground
water and 58(76%) treated water and 12(92%) in sur-
face water by Rapid H,Stest field test, 10(24%) in
shallow ground water, 37(29%) in deep ground water
and 21 (28%) treated water and 7(54%) in surface
water by MFT, theresultsconfirmed contamination were
of feca origins. Analysisof different water sourcesdem-
ongtrated that increasing rate of pollutionfrom Public
Water supply (PWS) treated water to surface water
sources (TABLE 2). Similarly Tambekar et a./*Y, dlso
observed 81% pollutioninwater inAmravati and re-
corded unfit for drinking. The study clearly indicated
that water isheavily contaminated during monsoon as
compareto pre-monsoon and post monsoon.
Thedetection of thermotolerant feca E.coli analy-
sisof water givesthe proper status of drinking water
sources and results showed that 67% fecal E.coli in
Balapur taluka, 31% each in Akolaand Akot taluka
and nofeca E.coli inMurtijgpur tlukawater inAkola
district while 75% in Telhara, 64%in Makapur, 31%
inJ.Jamod, 16%in Shegaon, 14% in Nanduraand 0%
in Sangrampur taluka’sof Buldhanadistricts(Figure 1).
Anaysisof drinking water from different sourcesdem-
ongtrated, 54% of fecal E.coli pollutionin surfacewa
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Figure?2: Detection of E.coli in water from varioussources

ter while 24%, 29%, and 28% in shallow ground wa-
ter, deep ground water, and public water supply re-
spectively (Figure2). Highest fecd E.coli wasrecorded
in surface water sourcesindicating entrance of fecal
matter from ground (open defecation) or dueto open
drainage or sewage water from household. The deep
ground water (hand pump and tubewell) wasnot free
fromfeca contaminationand it may bedueto percola-
tion of sewage and wastewater and construction of la-
trinesnear thetubewells. The public distribution sys-
tem (M aharashtra Jeevan Pradhikaran) water was not
freefromfecal contamination regardless of degreeto
whichthewater istreated.

CONCLUSION

Thuspresent investigation showed that water from
sdinity affected villagesof PurnaRiver BasninAkola
and Buldhanadistrict werenot freefrom feca contami-
nation. Theinvestigation showed water from thesevil-
lageswasnot freefrom fecal contamination. Moreover,
invillages, open defecation may bethe oneof the cause
for water pollutioninsurfacewater dongwithimproper
management of sewagewater from household, indus-
tria influent. The contaminationin hand pump and tube
well whichwas occurred may be dueto percolation of
sawage and wastewater and construction of latrinesnear
thetubewd l. Hence open defecation should beavoided
invillagesalong with proper management of sewage
fromhousehold, indudtrid effluent, water hygienewhich
can reducesthewater pollution and water bornedis-
€ases.
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