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IITDOtlUCTIOIf

'!be 1DOHUlas 11101de... of vater-bOl'ne .p.t.dea108

aDd \be -.v a.atha f'l'oa tbe oon.' aaUon of va1lel'

.llppl1.. al~.red ~he gerlIIIlra1 pw>Uo olltlook w tha

bu.... of bacter1al oom-taaUoD ot wter. Water

pOllu1oD 18 ooneidered aa 0.. ot the _jar oauHll ot

bealth baur4. I'e.ul t.1D« 1D l .......H. eli.eas.. MODI

people \brouc,bout the world. 1\ ba. bed rlght17 .ta\eel

that eo pel' oe. 01" the 41..... pro»>l...noouut'" 1n

the d".lop1q 00_r1.e ere ""t"bol'ne aDd that the

be.t way UI 1Japrove \be beal'Ul ot Ue pWlll0 18 UI

8.\11'. the supp].J of tIlbOl..llIIl vaw. Mere pl.....

appeal"8DlM aDd plI1ata~W \y .t vaw do.. DOt "'.881"111

.... \bat it 1s Whole••I.

!be sun81 OODdllOte4 b7 l8) (197'5) 1'"_184 Ulat

olll1 one halt of the urball pepalaUoD 1n d"elopin«

ooUDu1.s b!.l'ge dr1DkJ.ng va'Hl' supJJ17 11l thou 00."

aad onlJ ,~ per ... or the rural dwellers haft

I'8880Mbl. aooaee to eat. drink.... vat.. IrA India

80 pel' 08D\ of the peopl. UN 1D .ural ..... a.raI UIOJag

,baa 01117 18 per oat _e a I'I..o_bie aoOUlll UI sate

.1UiDl vat...



lJa IIliD,)' rural ....... of t.he d...lop1ag trop1oal

oOWltri.. 4. ~ lack of prot.eotM vater 81aPTl11 people

depend on uot....te4 8 ..teoe OJ' fII:I'OUDll vatU's .,.,b sa

well., poDde, epr1nge. rl"1er., etre8a8, lu.ee aDd

o8881e for their dOlle.Uo .. aa4 for \be JH1nte..DOa

of l1"••~k (Gupta Illlt.. 1918).

WeU. are the main eouro. of vatU' 8UPply 111

ID4J.8Il .,l11agee IIUl4 ~WIl8. MajOl'it)t of' the velle •••

ill bnla &1'. eballo" type, .ppl_ the 8uHoU vater

abo.,. t.he firet .lapeftlleable layer. Thelr oonetrUllUon

18 UIHhlUafaotol7 aDd &1'. Uabl. to e.r1oWl poUllUoa

trom "Iar1ous 8Ouro...

lJa brala _jorl" of t.be lloUHbol4a keep oattl••

Cattl. _IlUI"4I, though ueed u a \W8tul tert.t.l1B., Ie0_ or the potential poUIl\aIlU ot gound and ...hoe

vet0l'8. '!'be lIllproper aolleoUon nat atorap of tbe

oatUe elUl'l'1 and Ut.t.... 8IId beaplD« the .... at OJ'

DhI' the lilbe48 or .lD the .,lolnt" of veter eoUZ'O" ....

1'a 1adl....1Il1Dat. d18)10881 oa 1laD4 poe.. aerl0.

}lI"Obl.. of taoa aDd ground vat.. pOllution. b

oatU r8llOb vater 8Ouroea by W8J of jMOOlaUoII

\bJ'ough the 11011 aDd .,..taoe naott f'J'oII the .......

f1elda (0nDe 1111. 1900). 1'be1 al.. GOntrlb,"e ~



,
the ep'Ciad of d1&ea... lIIlI4 1.teoUou.

It 1& a vell ..tabllebed taot t11ftt vater ••e,.

dow throughLhe layere ot eol1 0UI')'1q 1I1000o<n''''''

aad oUler poll\ltaQt.8 tr_ 80~ or oonualDllUoD 00

the 8urtaoe of Brlll 1Jl the eon and aub.eql.l4Jntl1 polluti.

the ground wat...

welle. -'P"1.117 eballow vella. 1. 01' neal' ~8.

catotl. ebe4e. lI8IlWe pU_. oo.potIt pit.., pr1Y1_. ..pUo

tanka, laad _lIHd wUb .ld_1 ....0. ato. are _to

J'1o~ liable to ,.llutl•• (Llaton. 1965, Mowe, 197',

Loehr. 1m>, During -DaOOIlt the eztem of pollution

1e " ..y ll1AA frOla thAt 8UJ'f'aoe vaehlnp of the vaI'loUII

801.1I'0eo of pollution. 1'h1It would 4er1n1tely det8l"1orct.8

the qual1ty ot veU water oou.1derably.

1'ba _IIlUI.'I4. or pollution of ""t.. "81'1.. de,..,!ng

on "lII'ioue faotora lJJte 418taQ1e be\wua oattla IIhecJ IUd

wU, tbe type of coneVlIDtlon ot Gattle abed aDd well,

8I'rangeaent tor the 4181'0_1 of oattle 81UI'I'J. eul'taoe

1'1.IIIOft t'l'oIII the IIl8IlU1'4l4 1.. into the vell. topogapbr

of the __, natura of the .n, a..eon, eto.

At pz'e••m, tbe welle ill tba rural 81''' 81'e oft.

aunlt in uw co.aDl••t 8pOt, v1tbout uw regard to 1t8



prox1a1'" to dang.cue eouroee of pollut.10n. 1b18 abO..

t.hat. t.he rural pop\&laUon 18 81th. Ull8WU'8 ot the

ne08ss1 t). 1'01' a un!t.ery weU, FOteote4 water lntpply

and enYiJ'o..nt.R1 byei_ or -CUgent 1n keeping their

4rink1ng vat. Gourooa protected. h'OlI pollution.

1'b•• b only 11111t04 an4 ...... 1:a('oraatlon ..aU

able about the 1mp~ot ot oattle keeping on the baGt«r!O

1011,1081 qUA11tJ ot well vat. 1n the boUlt.hola 1n Kenla

or oll'ltnlhore in Indla. The quality of the"e 4oJIeetlo

well watera ha the bact"'lo10~08l point of vlew 1•

• lrtuallJ unexplored. In 84d1tlon, there 18 808I'Oity of

adequate well wot.. aCInitorlnc progl'Wlds to Ift'188Upte

tho.. factors sf. prs..nt 1n tNt eountl7. '!bereton, aD

exteMi•• baot.l01op,ioal i_saUgetion of the daeat10

nU WIlt.r 111 ooo08aary.

1'be pre.ent lmeaUKaUol'.l VlUI oondoot..d at ManmttbJ,

a .illege in TriohUl' dlatr10t of h1'ala ntah. '!his Is

with a "le" to enlUlilt1ng t.bs baoteriologloal q18llty

of tloU"Uo well water In the 11g)1\ of it. baoterlal

10lUl, pnflenoe ot aba.m. !'Jt the 01 M'l indioator bacteda

aM • 1IaDlta:r7 8u.ney Of the well.. Yet MOther objeOUn

ot tbe etQd,y 18 to ....... vbethor oatUe Jr.e.pin« Il'.1 the
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hoUHho148 11u RD,y lntlueDO. OD the baoterlo1ogioal

quall t1 of well vat... 111 We seograpb1oal area.

Such a atudy llllq help 1D 1tIprodQl the oonetz'l.1Otlon UId

location of both animal .ea. aDd ....11. and ~Ilt.

praot.1oee tn the dtepoee1 of anlllla1 exoreta.





Hittl8l'tO, there are 0DlJ' ..., te" 11tvatune

pIlbUebed on a d••U4td .tU!t,J ooadQCt4td ln IncUa 'to

...... the baoterJ.ologioal q1l811" of cs.esUc vel1

vat.. .. the al11ed to."..oa eUDh .. the type of wlla,

t ...lI' location aa4 OODlltJ'UOUo... MUZ'Oe. of pollution of

wat.ar, ita cl.teoUon and oonUOl. Inf'ormaUon on \ba

lapeot. of O8tno k..p1n£ 08 \he baoterlo1ogio81 qU8l1t7

ot doullltl0 wll _ter 18 appereat.l7 absent. .......

th.1.... the _aUsbl. prniO\lll r.'r\OI'ta on the v8l'10.

aforell&1d topioe are r ..lewd here\l1ld...

2.1.1. ~P" Af~

1'1el18 6%'8 the rae.. of t81)plD« lilJ'ouDd water. ~

81'. the u1n 80urO.. of _,..~ 18 Ind1aa village

and towne (Qhoah. 1959. !Wk, 1911, Gupta t1l!l..
1978).

Heat of t.he well. 112 lad... aro ot shallo", type,

for tbe)' tap wtOJ' above the tint. IJapel"'llou8 lay.. 10

tb4t ground (Park. 1971). 1'ho.. vell. UDder 100 feet ln

4.~.t.h were olaaa1t1e4 MI ehallov welle by St..l (1960).
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Bu.t Christle aDd Cbrlatle (1971) vere of the Oplll1on

\ha~ the deptb of the ....U. «epend _1Dly on the depth

ot the tlI'ltt llI;41l••ble lQ•• ud tlMt deep weU In

Oal pu't of the OOuntJ'7 lI1f"ht be eballowr thrul •

abal1.eV vell 1.D ..ther pU't.

walle for publio wat...\applie. sau.et be loo-tell

tanh.. bom all 8OUI'O" ot poll.loa. bact diet...

tI'OII • pollution eourea .&MOt be pl'1Ulorlbe4. JOB (1910)

WlIUI of op1a1oa that DO Oal ..t of dht... 1. "equate

aDC1 rauoaab1e for all ooadltioal of pollution IUld tlMt

Bate 4J.at9lllO. between ••11 aDd eoUl"oe ot pOllution

8bou.ld be band on the 100al oon41t101l1.

Differ.n' autbOI'8 ban .peo1tl" dltter.at 41.....

tor the ....11. frOII the eoW"H of pollution. Gboah (1959)

.peoltled a 4J.etQJl108 of 24 W ,0 Mtr.. (eo to 100 teet)

... reaaoaabl. 41etaDllo. wh1le aocortinc to Moore (19.,,)

1twas .Ull high.. ... ~ too 45 _vee (100 to 1SO teet).

The a1n11M1 410tlUlllle wae 8u.!l:g41ate4 by Park (1971) wbioh

.. oal7 15 _tore. (SO t ••t) .r.om the 11kely 8Ouroe ot

oontealnation. He tUll'ther added thet tbAt .118 lIbould

be looated at a higher a1...tion v1th re-'PeGt to tbe

eo..08 or oonta81aaUon.
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M8IV' or tbe \1101"01'8 tane WI'ned ag.dD8t the 100a

tion of' welle in the tloo41ac 81'eu and ... prbl...

maDlIl'e pile_. barD,VU'4a. 0.....,..1•• eto. (liteal. 196<),

Moore. 197'. Park. 1971).

2.1.'. CiopatrwU.2!!

BaNd on the aetbod of ooae\l'UOUon of tbe vell••

they are olae.lt1ed by Steel (1960) J.nto dug vella aDlI

tube wU., Due WUIl are thoee ..aY.t84 117 hand 01'

UOhl_. geM1"ally more th&Q t.'WO feet 1n d1...... aDd not

over 50 tNt. 1n 4eptl1. The 11ning 18 uaually of oOllOl'ew

01' briO. ...t~. extent tOl' 8 deptb of 10 tNt below

the ground .loII"t.., 1laITell and Rovland (1979) obaerved

..e degr.. of y.Il'Oteotion bJ llalDg the shatt of the

welle, The defeow in the pl1JRh 811l'l"olUldlng w11.

allo'" d1.:.reot .eopaga iTom the Burfaoe l&1to the ehatt .f

tbe wellB. COnoiderably 1..... pollution WlUJ round J.n

the vella \Do.. vere ol101oeed at the top.

Moor. (19.,.,) oODs1d•• the .at ee.ential teatiurG.

ot • dUll w11 ae :haVing U1Z'.. teet to au feet c11aeter.

!A.M &Q 1!Ip.."ioua o88iQg extending .u to tell fee' dow

into the groUD4 am one foot 01" lIOl'e 81:109e the groUlld

.urtaM. aUght. 1JIl>enloua top aa4 proteot.lon~ 8U
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eurtaoe tIn.1-ee am fioo4111B.

In tau. dUB vella 8ft tbe cOIIWlOneet type. 1\10

t:lpM of dug velle exht 1n the Il1'l1an rW'al arMl!l I

<a) UQ11ned katoha vell aIII4 (b) ,1JDOa wll. buiU 01'

briok. end aten.. OVIt. 1911>. The ..Uetn teatUl'U of

a ..D1t8ry well lIN d1s0Wte..s in 4••11 117 Ohoeh (1959).

5,..1 (1960). JWIt (1971) l!dICI Moor. (197').

2.2. §st_. of _tfl~PRof wu. _.
It now 'beooae8 nec••eary to att.pt to identify

the '9llJ'loUR GOuro8a of pollu.Uon. The oontul1nante of

p,l'OuM WBter sre the Ilea .. the oont8llJ.nanta of 8\11'1'&0.

Mlpl'U.e. Moet of the a!croorf,lUl1- 11'1 wtor derive

trom nlr. 11011. It'91ng aM dee.ylag plaIlU 01" tUl.1mllllt

BDlt taeoal exor..nt. ot Il18ft aDd otbor loIBI'Il-blooded

animal. (!(;abl•• 196eJ).

DoUo,", (1961) r8"po~'te4 t.hat the 0,,08881 to)' of

FG'fenUng tho oontu1na'Uon of vater 80ut'oea arOH

811'10. the 418Otrt'e1'y or Int80UoUR bactO!'in.

Ground wtft' nonal17 do not oonta1D bacted.

b.onURe of the eUeot of' fUvaUoo. expo.ure to UDfaolll'

&:;1. emiroment and tne t1M lapae whioh \411 elill1_te

moet of' tJ1G 1101ud.h,g tbOS8 of san.1tary 818011'10'"
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(S'e.l, 1960, !iI11ool1 ~ M11e., 1975). 'lheJ furth.. added

t.hat. the eanltal'l quality of .hallow vell wat.. wo;.<ld be

poorer U'.an tbat. ot deep vella, wh~e \be _bel' of

beaterla woild be "..., tew, "\lib DOt. abMlu.tel1 a1...na.

Voelkel' !til. (1960) foa that the geologioal

flO Ul:'Ce and tyne of well ara the two 1aportant factor.

1n t:le baOterloloR!oal o!lftnOterlet.10 of well watel'. Tn..,.

observed that the dug well 'tlj'l4MJ Z"IU)fte 80re wi4el)' about

their mean bBOterioloA'loal pertonaanoe than 40 \be 801'8

.t.~l., drilled well type••

GroUDd vater oont.aaiDllUon oao opread ow1D« to

1JaFo~17 oonstructed aeop lnt1'laion wello, l!:801og1oal

tau.Us rilld other oraou 01' 0 ....1oe. of eoquit.a, aDd a

audden riee in the 8'.W801l wat.. lollth wasteo re.ultinB

In or008 oont8lll1Mt1on of d1fferent. MquU'ere oontain1ng

bacter101ogioal wastH. Tile eava.e of 1I18llff101enU)r

filtered water Into walla lIJ¥'l spI'lace 08ll al80 contdou1.e

to tl'.. oontamination (Ghoah, 1959; 3teol, 1960, DOl.t.oD.

1961).

'l'he 8hallow OpeD welle vb! oh are blad1y OODS t,ruct.ed

aDd located neal" ~arU, UllUl'e p.tte, oCl.spoola.

prl"iea. eto. ort.en get pollu.ted either £1'011 surface
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rllllOtt water during' rllll1iJ 8M8011 OJ" by tlOOding of the

area or from the oontMi.\lon of ttl. .ub8011 (Gbollb,

1959, Steel, 1960, tinton, 1965. Moor., 1m. Park, 1911,

WUecn "ln4 1-t11••, 1915. Loehr, 1977).

t1Jlton (1965) hlle aUrlbut6d laprepel' at.ln1Dg of

,be welle ae ODe of the a ... jOJ" oeU8e. of pollution of

welle.

~u. ttat prodUl'. eat. vater IlftY ·be oontall1nated

wltb ext8l'Dl!l1 .ouroes .Ul'h all e'lXtfao. _t8l', dirty ropea

rtd buckets a.nd unclean haOll. (Obeah, 1959, Purdolll, 1960).

The Iltudy of infeoUoUB hepaUUe ep1d-.lc in Poeen,

M1ch1~aD by Yogt (1961) r ..ealed that the well. are

looated too Dear ..pUc ,anlre. U1. f1elde and D••page

pHs. '!"ne .e'O\10 bilk .1'tl~nu travelled down ttU"ough

the oone of flltration or ttl. welle f400 t.brou,gh tho

OJ"'~.oko 1n the rock for great cUotliuliCe. 1I1th Vel')' IHU.

ohong. in 1to oharooterleUoe.

A a1milar 1001:180t wB8 cb• .."ed by 13urrowa (1968).

He toUDd thnt in the oa.. of ehallov well., t7:r:bo14 aDd

ouler bnol11i enter the wt«r supply trOlll pride. And

latrine, yJ,a., grod wtar.
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tat. 01'1, VLrar"'u aDd Wa1'1lOOk: (1916) reported

the lno1deno. of !JOUuUon ot BurraO. aM aubeurt.e

WlItve by the ••pUo taDk 878t- in Canada sod iJ.;g. A•

The worD ot llaP.eclorD 11!l. (1976) h'MJ oon!'1rIae4

that the NpUO tlUlk .tn••• 1'rOIIl t,,"eir aJ.&011J.U'ge pit8

oo,,<1d 8eep throu,ll'h tiH' 1lO1l ~,Qj oonilU4i~ tile t'1;l"otll:lll

water.

2"S. AgJRIIl. _ura' of b!W\UW 1l9:A,J.aUpp

'11,. Inf1ueQOO or 81'12me18 01.1 the qualU,¥ of well

wier t!'Olll the oacterlo1og.1:tal point of viev 18 vlrtuall7

UIl8XplOl'e4. l'fot only ponds lIIId IItre_8 but velle are

also 8\IINM!JIUble to fucal oontaalnat.1on .-1 the .anitlill"J

quality or tbe well vatlSI' 18 theretore of pulJUc henl t.h

1••eo", lUlU \IOrth Inveet1/itet1Q11;.

'!'he v:,:r10t111 COI'Il:lwUOllb18 vater-borne dNa.:;•• ot

1IlN'l "nd nn.1lll,llc arc tl"an811Hted bJ the 1nteetJ..·,!U aDd

u:rlnar;r dboharpo of infeoted indivIduals or oarriel's.

Th... d!aohnrgoa When d-ispoHd off corereDaly vithout

ftdfJqu~,to treatment my con~natG the ground vat.. lUld

ea48nrer well "",ter 8u:p~liel!l (8t..l, 1960, .rOlloe, 1900).

Til..%'(! are ...1,,<10 nill"no•• !'rolll t.t.l4l 11tez,..ttlIl'0 to

1ndicQto that varIol.18 poteDUally pathogen1o baoteZ'1a



ve pre.ent 18 the e.rna .f l1"eetook, poultI7, oat.,

do.. and vlld aaSpmJ8 (Geldre10h, '970, ~;'uan 11 ...

'976, Loehr, '977, oJOaH, ,gOO).

D1e8Oh aad MoCullooh ('966) I'eported \he oem.

81_tioo or vat.. ueM toJ' reonaUoa, w1th 1at2D&m
JIOM. troll the ur1ne of lIlreoted oattle. aw1ne lIJId wUd

8J11l11U8 or troa dra1nage of I'IClj8Oeot l1....00k pasture.

1'bft'e 1. a ooatl'O'renlal re!'lOJ't !rom Moore ('97').

Aooor41rlg to h1Il1 there vee DO ...i4eaoe 10bat pollution

loll tb aalllA] ..te. adda to the vat...rg~n1_a pathogen10

to IIU, but ""D08 aa11ll81 ooUt.... oarmot l'88d14' be

dJ.!tererRlated tro. huaao OOl1tofta8, thle baa l1tU.

praot1oal 81gn1f1ca1lH.

The JIlOV8lll8Dt of animal veet•• lnto aurfaoe lIUlCI

ground _t8l'. 18 orten 01ted a. a -301' tao tor oonwlbutlll«

to the poUI.lt1on of aallabl. water 1n 118~ regione.

Doltoa (1961> 10 hh 8un417 of an area wbenl

ltve.took vere ral..d has ebovo that aain1 offale wn

II OOMttUlt eouro. of baoter1al. pollllt1on of _t..

8u.ppUe.. He further a4ded '&het the 1Dd1aorS.'ute

8toJ'age of wete. oa r.roW14 Burf._ .. one ot the

OOIl!llOD lIOUZ'oeo of p'ollll4 _tft' GOat•••tioa.
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Morrison nm'l. ~ir (1<)66) I'epo!'ted l'uaaoff f'.rOII the

watershed. S'J!'1'(hmdln.g a 8'\J'e&1. where tt.ere wre no

l>OUuUon f1'OIll domeetio 1tttVaP. wu ttlft ..t lIIportant

80urO. of baot.erial oonteai..Uoa.

'!'hit ... IDftetlgatOl"a 1Il8d... study to detft'lll1ne ~

101\4 of baoteril1l1 pathogeu 1n the high qual! ty .urtaoe

vater. 'J'he ,:1"•••1108 of potenUall;y Jl8thOgltrdo ol\Oter1a

we the nlNlt of oont"'.tJ.on b, wild aa1IUle ant

oatU8 (Pair aa4 MDl'I'taoD. 1967).

'fan n:Jaaal !1.... (1967) reported DOa-h\BlUl eouro..

of bacterl91 oont-.hllulte 1ft urbaD l'uaol"f wt... Ea'b1.

( 1968) oos..,."ed that more tuoa1 ooUfOI'll aDd faaoal

8treptoooo01 1n IU'ban ruaoU lad1oat. probable 8OurO. of

faecal pollution 1311 dOg., oa'., rodent. and oth. llll'mo],a.

I.aI1d nppl1C1Atlon of dairy aaaura haG bean • Ua41t1o

ul ••'1'100 of \lUte d18JlOaal. Bark... aDd Savel (1972)

ef.udled tbe .1"£eot of eur.t80••_ediD« of du1l7 ........

8urtaoe I'UQDft aDd groW'14 vat. quallt, 1a t .... ot tba

b80terl010g1oal lolill aDd obeena4 that the reault.. were

ter a.eeUng the normal pera1altlbl. O1'it8rla. Shltl.

obaanation WUI lllAde bJ Crane 11 a;&.. (1980). 'l'.bCQ' rowd

that tobe wmeJ, lll8Ilure applJ.act on land could be .. -.tor
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Huao!t tl'oII 1IHIlJNr'e4 1181411 and etflWimte trOll

;'nl-l vast.. dJ.lIlpOlilal lapODfJ 00,14 a treet the qUill!t1
~gj.

of eurteoe and ground vatea(J8DlIlenL,19741 T.oehr. 1977).

The InveeUgllUons of 01""010 n. Al. (1979) on the

eUeet of BDIl8%'ob10 MDfJ vast. 1eaoo_ 011 ground vater

quaUty Indlo:;l't.ed that ...page .Iltered around _tel' 1'rMI

t.he 18&OODfJ.

Loehr (1977) troll! the .-s.aatlon of rural vatU'

aupply 1n 111880urJ.. U.S.A•• I'e-ported that live.took

prOduotlOIl 18 .. natural oont1'lbutol' toblllchl'1al 10M

III ourl•• _tera .. \he vaete _t..lala at tu aUe. of

an1aal btlbUaUol:I8 t'OI'IIl the -.in coot-._Un« BOUI'O••

The Investigations on ~ne11a pollu.tlon of

8W'f'aoe waters by <41th n .... (1978) reveuled 'that

.ewge and fU'fIJ etf'l~nt. vera the ma1n BOuroe of

polluUon.

IDfOl'Sllatlon _611ob1e On the 11llP.£10t of oxtne

R1"aaiQ£ o'PeraUcme on the qWA11t.v of _ter Indlol'lte.

that pollutlon probl._ ... ul.181l,y uaoohted tdth

lnoreaile4 eed1lllent or baCterial oOWlte In rur»tt weter

(Bobblu t1 Il. 1972. M11DfJ. 19'76).
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~unltle a.nd ~le1Jllr1n (1967) 1%JV~hltJ.frat~4 the .ffeot

of' aqttle Nld aile.!' r,radng on no.mtain water 'lu:\l1ty

"nd found that the faecal ooUftl1'I'lI OCHlftts were h11l!b.

I'!L~ bue Luria are toilDll 111 water. Hollt of thea

are of QO &ul1L~)' algo.lf'10allol:tel 80Ile are indioators of

faecal polllltion but. an buIIl••e, few others ue pa~

genic. Eaoterh ue 1I08t vide1)' used all Ii guid. te;

vater ilualitl (,:teel. 1960).

Tne polluUo11i of vatu with fallOel _t.rial preo.nte

hUU'd t.0 bor,lth ..lnoe tallOel at....ial fI'OIll elthe h....

or anu1al 8Ourooe IIay oonta.lD pethogen1o 1Il1oroorga:;i,_.

l>aotar1fll oonHU~"il:te over 30 per oeat ot \ ..'1. total wet

vollJllle ()~. faeoes 1100 oowth of 10'O....robe !11'1d 108 .erebe

per gralu llet weight of taeoe. l\1'e 1'ei;w'ul;v repOrtu4

(D91eon ',n~ J~ee. 1978).

The mothod for the baoterlologloal eX!maaUon of

water 1. dee1ll':Md to ~lde .. Indu: of faeoal oon\8

uut1on. _bt.dlUWl 51911 (!. 2lil1l) and other ool1fO!'ll8

ve abundant .in the f'aeooe of mn11 and animnJ.s lid the¥

aor_lly lnbabit the intestinal traot. lbill oo111'or_

tUSd lJi.. 9.2U.. tiler.ton, nre ·..\liIe£ui bd1oatore of faeoa1
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OOnt8lD1D!iltiOll of water (R , 1977, WllooD nil.
1979). Aooordlng to ~;W14av. &ad net (1979) u
llOat 1JIJ>OI"~Mt O1'Uerloa WM4 1n olaea1fyiAg a water

ae 'polluted' 18 b'lsed on \M 1IIl10000bla1 OOUll~ and the

faecal ooUton (f'C) aDd taeoa1 etreptoooool (PS)

gI'OU'p orpnl...

'1'he standard plate count provides an esUmate of

gGueralbaot8l'1a1 JlUl'1ty of WIlt.,.', It may eerve lUI

ueetul IDf1t.o.. Of Cha~l.. 8&oU81'7 conditione, 'I'JIlU'U"

oularly wh.n pMt r.oord8 are ..,.Uabl. (Moore, 1913,

WJ..veloh and LeohtaaD, 1980), '1'he nouU. of l.'lro 81'.

hf theallelveB of 11ttl. v:all» in ••tilUt1ng the hygien10

qlal1ty of a WBtlh'. ~ thb t.et the total OlDbe!' of

viable baCteria 11'1 II water e.?I. oan be .8t1m~ted and

tliUB 18 a uaetul el.1rp!tmentary 'e.,t. It also;;!.....

an Indioatl,1Il,' the_oWlt llDd t~"'. of orgqn1o utter

pre"m J.n t.he water (CN1okabank !1 Al. 1975). ~et

of tbe ..pro~tiobtlloterJ..D'OV at 22'C while ttloe.

growi_ at '7'C W4 .•1d Lo parae1t.. of IlUUl aDd antu].

deriVed from 8Oil, excreta OJ' "'Wll8lt. therofore, a

higher ooar.t at '7'::: :robti". to the oount at 22"0

indioJ.ted, pollution wi ttl anlmal OJ' buaan 8%01'8ta

(Campbell, 1979).
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wat.er IISlID'lee of apI:*'oprlate 'Wol.. 1n nutll'1ent

agar plate. were incubated e1ther at. 20° .t 0.,·0 for

48 .: , h 01' '5· .: 0.5"0 tv 24 : 2 h and the results

were e.pree"ed lUI the mabe of 'bactlP'la per m.U11

lUre Hloore, 197'>, CeldJoelob 1111.. (1975) eum1ne4

the ,1('10 ol'lo1oelonl 1J~'!l!t:I of' 1'lOtable W3ter. bOttled

Wf\tll'T 'ad ll11!M'i,eI'lC'J wtlt1' ntt,,'1"U.., Tno sro of the

_.7'1,'1:1 'Wt're detflmlned usw t.he '!JOtii' 'Olate lIletbocl and

lnollb",tm'f th~ plftte. at "'0 .: 0,,'0 rear 24 to 48 h.

But CrulekMank !1!!i. (1975) presor1bed incubation

telllr«!"llt\.1!'e as '1'0 for ODe day lU1d the other lUI 20 to

22'0 for three 4",-. 1'h~ were agalnat the prllC:Uoe ot

ext&nding the lnoubaUoD pe1'lod at "'0 for one 48;y into

two dAYS, beOQuse atter two dqa OlP'hin eapJ'OpiVtl0

bacteria oapflble ot grwlng 1101'8 slowly at "l'C IIl1ghL

d....lo~ int.o viaible ooloDl..,

'l1laon nnd ~tll.. (1915) eue,..eted etfmda:rd nutrieat

~ for tile Gnume 'at1on of' the orp.nl... (.'ru.1oltebank

U Il.. (1975) and Ba%'TeU and Rowlan4e (1979) lll80 W184

the lItN:l4ard plate O<lwrt agu for the 8ntD8rnt!ou or tbe

total viable bacteria 1n water"

AClOord.1n,~ to t-tocre (191." \IDOoa'-1natod well waura

can be expected ~o y1eld plate oounte DOt rl"eater \bell
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'tOO to ~ oolollle. per Ill, .lll.n Capbell (1979) arad

W1nnt.ob arad LeohtaaD (weo) 11111' the 3m to 100 per

Jal 88 • standa"', ~oool'd1,. to 811..... (1975) DO

d.timte nllllldU'4 oan be .., for the total OOu,nt but

uaualll it sbouJd be 1... thaD 5OO/lIl1.

Oena1n boot....1a which ··.08&1. of the

in'es"..l \rd' of ..... at l ..... 4enoted ..

1lldio'ltOl' bllo,...1a. The11' pree.noe 1n food end vat....

i ... oleu lndloaUon of 1M oonU&laat10n vith taeo .

Aooording W l'lu.\tlawc aDd No••el (1961) orpnl..

•eleot.d •• 1ncUoatOl'. lIJiaould po..... epeo1f101tJ. 1••••

the boo ..1a eho,l:4 000',1' 1n the 1ntestlO!!ll tract. 1n

high a_b.." 1ft the 1'...... po rea1atano. W

",...Dal 8Il'IUODlIent aDd -p8I'II1t )' and reUsble

detection.

Mo...... .u. Il.. (1914) reea••nded total oo11torM.

fUGal ool11'OI'IIlJ, tuoal .,"1'\000001 aad sro at '5·0

.. the 00SIl0nlJ' aoo.pte4 baot...1a1 1041oatol'& ot

po11..100 ot vater. CoUto_, 1'aeoal e\reptoooool

aDll 'UOIV!U- prtrJ,.... (Q. -erAAI-> were

oona1<lWed the oommon In410atOl' lIao'eria end JlI'I..tnof:_



(CrIdAJuthaDk. 1975, Bent_ aDd MoOema. 1976).

Vlrltnete aDd Yo.,o (1975) ucla • lIaMile« .......)' of

tb. <Utt...ot ucroorjpUll8M vbioh oould be un4 ..

iocl1oator8 of eDY1I'o••ma1 bf/lflane. fle .atebl1ebed

tbd taeoal ooUfoNa. t.lctal nreptooGOo1• .fl. -
tnPUP'. eDtlWOYiJ'uHo aDd iMa4Wz' UI:J.iIti .
GOlld be WIld .. 1ndlo&toI' upal_1'l 18 drinking va,....

:norOGtiotlllll wtor aDd ...sM'" poole.

1I'l UDited :ltat•• J. II1l belonging to the 0011 i'on

group bM 00!DIlI0Dl)' "n4td llW tb. indioator m.lcroor,lu,t.

olpelUns the probable pre..... ot pa\bogene. nut In

Eul"ope fIlMal. IItreptooooot 10 atlO wte4 to 1041oat.

baotel'lal. oon'aunatlon (Plll'4oa. 1960).

A brief r ....i.'" ot the aol.oUfl0 tmde for the WI'

of ooliform gI'OllJl IllI III pOllutioo lmUoator will llut.iet

io .nabl1sbiQR the varloWl interpret.tiona. EIlObeI'loh

( 1985) ob8lfted tbat !MW.la U1&. (.!. ~) not onlJ'

ooourred 1n hip dena!1.1•• In tIleo.. but alao vu h ..

qWlDt1¥ .asoolnte<t w1th the ~14 blllOU1Wl and. there

for.. tbat it II1gbt be 118ad .. an In41oator of tIleoal

oontamination. 1be ooUtora 1>901111 •• t.hI 1108'
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re11able iftdloatore of faecal pollution of vater. !be

reoearon ll1YltsUA:"UOI'I8 on the ellio1tioanott of faecal

ooUt01'll haoter1a in the 8l1Ylronment 'l8'fe d_oastrat.ed

thllt t.hin pollution iodioeto!' 8;1' t.. bn. M excellent

poolt.h. oorr.laUon vith VBJ'lI-oloodH 1U11lllal taeoal

oontallllilUon (Geldreloh. 1910).

The oolifoN orl"l1l11.. 1nclude both faeoal or

intestinal and norU'aecol orBuleae. Typ10.al ot the fiJ'8t.

group 18 3. 29l! l.U14 of the MOoM, J!gtmb!9t!1I'

,mQMI. li. 9I1t1 ba. ita babUat 112 .....d •• bird. and

111 80lle oold-blooded an1mtU.s WIbll. the aontaecal type 1.

found in 8011. on fruit. l .....e. grains I1nd _ay oth..

pho.s io nature (Hocre, 19.,,). llut. Oeldre10h (1970)

detected a tw taeoal oo11fOl'1l8 011 .....taUons ftIlCl vere

dRlYea from animal ....... OJ' ll1p,bt ec11 UlJed .. ferti

11••1' Or b7 oontllot vith ooau.1nated ioo.ote. Ioeeots

that spend plll't of th.1r Ute 0701...sooiat.ed via

an1mal dung uy be .xpected to trar:IeDIlt va.r1abl. U\8ber

of faecal 00111'0l'Il in low deD81U... CurulltlJ' th.re 18

DO _t1sfaotol7 ..thod ..allabl. for ditter.ntiat1Q1

h\8&D faecal oo11toI'M tI"OII tho.. of. animal oda1u

(remer, 1977, ~stroa aDd Klet. 1979).



.tIurrov:, (1968) we of the OpiQ1oD that the pre.ano.

of ooUtOl'll baCteria of deMoUc lUl1aale 1a wet.... 40_

DOt OSJ'I'JI the uma 1la}ll11oatloD d that ot h\D8D orlB1a.

!\ooordiflB to ;ltMl (1960) tbe OOUfOJ'llUil die at a

loprl'Ulra1O rate aDd a tflll 1lldh14uale exbt tor weke or

IINlthe in fresh vat.... Salle (197.,) reported the aulU

pl1cation of oolHo:rlll OIl or~lc II3ter1ale sl.loh lW leather

wanere, voad, 3V1IImlag pool I'OJl4llll, jute pnoldnc :tD4 ....

1ft vater p1pes. n•• pr•••noe of large ft_b. of ooUforu

ot e1aglo t.ype 1ft WiIlt.r obt....Ded &011 vella, epdnp v

Il sine10 ellstdbut.Ion 81$1'._ wall 8U1€ast1.e or IIIU1U

pUoaUofi ot coUto.... Oil \he above _teriale. Cooke

(1974) obNned that !. u.u.. 414 act aulUp17 1a _tural

vater but onlJ aun!.. tor .. 11altod U_. :?aU...a

1111. (1974) 01:l....ed that !. !.Ill tJll8 I ellecl out 111

the 8011 tuter. But 'D'loaae aftC1 Druce (1955) rer>Orte4

that. L.~ oould per.1st 1n 8U1"t'aoe 80110 Wld.1Y!n«

00" 118ft...e tv 20 " ..ke. A faecal ool1forll ow. ture b84

a 1II0re rapid die-ort th8Il a noDtuoal varlet)' at 22·0 ..

baa been ..el'Orte4 by Gel4re10h nil. (1968). ~ &a4

Sull (1971) 8tUlUed tne eurvl"al of taeoal oo11tolll of

bovl.. orIgin in dra1Q1!lgtl lilt". MId 11011 .torecl at fl••,
•

10, 15 [JIld 20'0 under laboJ'atol7 oond1tione. III 41'&1....



water tbl nUlllbel' of ool1fo1'llIJ had IIOlre ttAn doubled

after 48 h at all tempttrBtUJ"", But 1n tn. effiuen'

lrr!gtttod 0011 there wu • deoreue at. n"e. 10 and

15'0 tIP to toar 4ay. but aD lraor.... of )0 per oent wa8

folaDd at 20'0.

It haa been re."orted b"equ.ently that oollfo1'll

number 1n water oan 1norea.8 quite 81gn1{lo~tly.

8..".oinlly 1n waN pOllut.d water (Deener and r..ert'1,

1969' Dutka, 197:5, _l80n and J.... 1974i. JlIlr180n em

JlIlIlles (1978) obeene4 the reg2'owth of aol1f01'lll8 1n

polluted troJ)1oftl watera, where the t_Jlftrl'iture exoeedeel

~w·c.

HI the avl'lilable ev1del104l ehowd thnt 11. ~!
type I 38 \he lllOst i\'QIluent17 leolRted orpl'lJ,fllIUI hCtfll

the hUl1llliU1 t\l1!1 animal inteaUne (Sojka, 1965). III

h.avily polluted surf'.. water t:be t'uosl 00111'ON 0...

ponent uaURl~ felli bet'liND 10 per oent to '5 per oent

of' t.he to\al oo11f01'll (bbl.., 1968). OD aD aX8ll1naUoD

of l1ft8took faecal d1eobal'ge. Oeldreloh (1970) 8ee..

talDe4 tbat DOD BerogeaiO ooll:toJ'ldl ctOIIlO to only 0,4 ~

oent ot ti1.4t total ool1fOl'M.
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",arbty of .eae IlU'l4 obeened that tne dGl'Wity Of £r. Sli1l

1n eo11 wee pro,,ol''Uol18l to tlae deil,r4Hl of faeoal oon'"

minat1oll. ciuDeto.t1 .... (1973) 1Dveetigllte,l the relation

IIthlJ) between the 4egre. of pOllltticn i"i\nd tM tyne of

ool1for.. in fr••h wter and found that the flUlllbeJ' of total

btloterh. c¢l1fom~ :"Ii'll! .E. 22111l'l"l'e~~'I!tI! !,-<U'1I!11el to tbe

de€"ree of pollution.

reoOllll'l(Jooeo br,UUant 1;'1'0.0 bUe (.LeE) Oroth W1d eQsin

lIlethylene blu.e { ) £\@m" for U:;..e 4etection of 0011fO,.

aud I;.. $l.IU..

HalW'ley et ale (1961) UIIGd lactone broth and nm, broth

to deliG1'Ill:!.UG the IDOc:;'-IlI'or;••ble-l'lumber (MPfO of ool1fol'llll8.

Using BC..:) troth n 01;;',& annrozimat1on of the ooUtora

OCH4'lt 1£1 fm-m pond wter3 WQ8 GoWned.

l'lhatt.a (1966) '-'Ployed DGU bI'O'ih for the nallPtion

of 00UfOl'll8 mx'lr1lUl 6<1'81' for !. 2211 1'r0A1 vater. Hall

1.1 ai. (1967) WIled WI lIlet.hod for the det.c'bOJl ot 0011

forme wd,ng BOll broth. They also stwi1ed ttle r,rovttl

ohU'l!IOtere of' !. uu. on FMl:l ~IU'.

MePetera n &1.. (1974) identified purU'1ed oultur..

ot col1~orm bacteria l~ their Q~turnl cbaraoterlatloa
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1U011 u II'Ow'th 1Jl BGB bnth, oharaoter18t1o oolou..

OD EMll &gfU' lIlOc! IMfl0 reaoUoo. OrulokabaD1t !11l..
( 1975) ~llIte4 MB broth two per cent ror the UN

of Ea.3kMD te.t.

w'1laoD qd HUe_ (1915) tunre ~8Ilted that DO

pertect med1wa h~8 ~t be. devised that wl11 eaable

all oolU'oJ'll orc:ml.. to develop and produM pet

wb11e _uppr••llI1Q£ tbe poW'tb 01' at 1888t the p8

prod\lOUon of' other orca.s s.

tfr1~U('ln of the totlll OOUfON baoterial

populat.1on b)' the t-.D\at10D tube prooedure hae been

aNd by m1oroblo1og18ta tor IIOIIe sixty years I.l8 an

10dlolltor of' water qUlllltl. 'l'hill teot.n1qu,e 18 ~ltUl

11884 for lIlOutorlng the quality of potable drlnld.Qg

water _1lppU_ through out the worl4. AOoord1nc to

StMdard *tthode (Arm, 1971) o~ M?If and _bnDe

rutv teobalquea .... 800.,t" ..thode for coUfOl'll

eOlD8rll.Uon. The r ••ult. of' the .fermentation tube

teohnique ar. reported 10 tft'118 of tbe probable D\IIlber

or oolJ.fo,. b."lollU per 100 ale Aooordlng to btl800

aIl4 Mlle. (1975) the oount 10 ben r.terred to ..

PZ'...,U... oolUOftl ooUllt (PCO).



The :preSUlllPt.!Ve ooUfon. OOla'lt or aulUple tu14

t8OhD1!'l'~ ou be ua4td to eD1.Derllte the ool1....l'Oe-M8

group. Results of the t8.t are expressed 118 the MT'I

ot OOlifaNO e1noe tm. aouat 18 baMd 011 the 8tllt1eUoal

ualyde of Mtl!l of tubea 111 a eerl.. or .erial dllu.

t10D8. MPN 18 tl,e deflD1Uoo related to a _ple .01\118

of 100 Ill1 (R...-r, 1977). 1'be 8011£01'111 oount1l.l1ii b7 Ml?fI

prOOed\.\l'e wse r8OOlllllead4td bJ API'lA (195'), Malaney 1111.
(1961), APHII ('91'>' Orulokebarak 11 11. (1975) !Ul4

lianlcaa aDd MoOaDOe (1976) ueiD« BOO broth.

CrulokebaUk et ale (1975) aDd Obliager aDd

OobVger (1975) l'"t8n'ed five tube ..tb04 to thne

tw. ••tilod for the deterlll1natloll of MPlf.

1he elevated temperatlll'e te.t, wh10h 18 lUted to

differeoUate J.~ n-om that ot noatlll.ecal ool1torae.

18 foUD4 to be 8Up8rlor to all otber prooedur.. with

the add1t1()nal advantage of &1apllo1ty aDd a t ••Ung

time of only 24 h at 44.,'0 (Olark and Kabler, 19(4).

So3D (1965) al00 l'8OOIIII\IIeDd8 m jkIlIan teet far

the det.ection of l!. !!.U. type I. Geldreloh (19'10)

touad out the 000lll'reOO8 Of faecal oolifOftla In vat...

and •••8111'.4 it by a faecal ool1fOJ'Ja test th~lt wu
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beaed on lnotoe. fermentaUon a' 44.5·0. He _pha

81... the need for iooubaUon 111 • vat.,-haUl oar.

tul17 oontrolled at 44,5'0 : 0,2·0. 1l~ te.t 1.

WIllally _))10184 to detect J- !ill. whioh depem8 on

tll8 abUltY of t.ho orpn!. to pro4l.lO. gae at 44'C

"hen /,;rown in bUe edt It\otose peptone wat..

(Crw.olt8haIlIt ., al. 1975).

2.4.4. KJMtM1 IvepAA9P99A..1FS2

ltooorcUng to HartlPJl 11 Al,. (1966) faecal 8tr8'\o

00001 i8 broadly dl"ided lnto eIl~OOOU8 sroup aIId

"11'14.. rmd llKlllba.ol.VUO &1'01lP8. D1ebel (1964)

lJtudied lIlOot of the streptoooo01 that ha"e been leolated

troll heoee and identified .e belol2€ill1C to the group D

et.reptoooooJ. aDd inolude tlWe. principal epec1••• -aa••
0nptoqtgoUl~~ltnP'pt9AQ!.lM tiltsWa aud

S\r!p\oOOoq\ll bWi.. Ge1dnioh (1970) oo08ld... ,2. l!2!U.

and i3VetpMqQYI UIiIJwI. ot 1111I1ted oan1tary elgn1

f10lUl10... their IlU.Mba1 time 1n \be eXhrnsl errtJ.J'oa

MDt 18 low.

Medrek !'lid L1'~ (1959) 00DB1I181' enteroooooi and

1• .uJ.l ae indioatore ot' tuoal pollution. Dutt.iawr

( 1959) OOIIp8I'ed tbe preeeooe ot oolltoru and faecal



8uep"000001 ln _"eI' lUI! ocnolUllecl tbat BI'OlIP D .vepw

00001 are ..eUem ln41oatora of fUGal oon'tam.noUon.

nuUey 11 .... (1960) leolated faeoal aveptooooc1 troa

",.tel'••.",.,. and faeces !1Dd oonaldered th_ !'loll \he beet

lndloat.ors of pollut1on ...n 10 the absence of ooUfon••

AUhoUBh "he faecal 8v~ocol show little

tendeM;, to rep,row the1l' ra",1d deeth rate ln t_~rnt.UI'e

greater thlIln 20-0 es... to 41II1111eh "hell' "Bl~ .. iaU

Ofttor t, 1n tropioal water. (l!\'.llJOn and J.... '974).

The raoult. of the etUlUe. by IId8ft !1!1- (1964)

aD4 lawthJ.Jl;aQd l'!evtn. (1965) .hewed that the eotero

OOOO~ £rOup may b. a better lndioator of reoent taecal

oontuinatlon ot water tban the coliform baaterhl

grout'. Geld1'e1ch (1910) SundetrOll and ne1 ('979) 8D4

Jl'Ul'4011 ('980) reOOIm:lItnded raecal etreptooooo1 ae an

lndloator of recent faecal ocntam11'.18t1on or \Illter.

The f1nd.loge of Celdreioh and ~'-QIlU' (1969) allowed

tbat. faecal etreptoooool d.neitle. were ngnltloan\1J'

higher thaD laeoal 0011form dena!tie. In all WlII'lD-bloo4ed

AD1maJ.. t taeoee eamine". eX08))'t that ot huaa_. '!'be

applioation of t.hie to 80IIG .xtent. 18 ••ful in deter

IIl1l11ng the GOuree of faecal poUUt.1oD 1n vat...
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CoopGl' IiWd ilaMdan (1955). P::~.lland.. (1960),

l1e.rtley .11 ... (1960).~ 11.lW.. (1960>. Ruadaa

alll1 UabJr (196.,) ttM Geldre10n (1970) aDd many othera

hu... delllOn8t.1';ltad that th. pr..enoe of typioal

£.. &IU.WI. nraine would indloat. pollu.tion of hUlll&D

o:rlgl!l wh11e the 'Pl'"/!'i"til'ooe or t:.. !l!!J,!! wor.! ,\ pol.l"lt. to

pollut1<m of l!Ulimnl ot'ir:1n. 1.. fl'l!il.!!;s war, rlll'lO more

predOlll1n""ntly ~:cund in ~ni!Ml fQf'loen.

Different workers [1;,". l.i8ed dJ,f:J:"erent udl& £61'

the d(1teetlol1 !ilnd enl.lller'ltlrm of faecal Sltreptoeoooi

in Wilter •

.a~dan and E:ab1r (196,) _plo~'ed rot.'llilsl1.a

tellurlte, eodllD Mide I\nIj th41UUlI aoetate brott, as

the jX~Y iaol~tion medla for the recovery of Caecal

o'treptoOC)O"l. !Jut none of tile medla yielded 100 per

oent :recovery. nUt:ta.!1 J!!. (1978) 'il-1lI0 Wiled $odl\J1!1

uide broth for the euuuratton of taeoal 01;"lltoooo01

1n drlDklnp vaw from na.tQl'lll eou;ro...

t:ermet' !1 Rl. (1960) oulthrated atreptooooou.e hOlll

faeoea on Xl' etreptoooooue 1IlOd1U1ll (D' aguo). T'.,r the

oulthtat1on IUld ,",taeration of etrlhltooooo1 1n surfacae

vatft'S alec> lI'.enner .11 al. (196') 118.d D' agar and ~



oolonies Of faeoal st..er.toooool ap"ear a1"'ter 48 h of

incubation mt ,.. t,.., 36·0 with red or pint oentre.

GeltJrelo:l mu '(IIllMer (1969) aplo3ed ZF agar tor

tl:.O r<lCovery of taeaal utreptooooo1. They ola1a that

all fu.eoal etreptoooooWt b10typee inoluding ~. ~

lavlova !1!l.. (1972) reported about ttle h1gh••t

recover:! at faeo,.i! t)l;rept.ooooe.t. treID netlD'al IIOlZoee

uall31' n' agar abd Fiber eel.oUYs entel*oooooUII (PSg)

agar.

Azide blood ar;ar and IIltreptoc81 at':,U' are intonded

for t.;.e lrwlaUon -.lt1d onumeratlo!l of l:>treptoooco.l 1n

[;eneral. whereu. ?~:F' 8.&"31' and M-entrocooo\l4l &gal' are

';rims-r1ly lute,oood for tile faecal atrept.ooO(Joi or tb6

fllrteroeOoc'JJJ iTOUp (Oc!iI1ll:er. 1975).

l;;'rodfJks ;',n4 'ohi_ann (1976) 1'800\'81")4 t.I1guU'ioanUy

gre1~tor nUlllb~:r of :Caeoal etrl'lnwooooi frou wat..er WliDg

y,y' agar thnn did T"'!! agar baaed en 'Il'ltan oonfirmed

CO~1llt.:i. n....e !{l'"eeUgatol'n found t.hat "'ram 10cubated

at '5·C tht Jni' 'Jo.";ar ,late. showed better recovGr,y o£

B wide ~9r1ety of streptoooocal biotype. tban at 45·0,

hut '<lith !l 1010101' "laativ1ty. n1esonnet.te 11 .... (1975)



and l~u J.1 Al- (1979) _p1.o7ed D' atreptooooo\l8

agar u a .eleoU". Iledtta fer the e.._oration ot

MedJ'ek aDd l'!liIrDM (1962) DOted that .\1- .tl.2!i! vee

the predcalQ8l)\ faecal atre"toooool tn the lnte.t1lle

of ehMp aad oatUe. l'lO'Il. faeoal _1081"181 oontain.

euoh hlgb.. population of 1. J22BI. (25 per oent of

the total faecal etreptoooooUll)_

1m'an llnd !J.nIl (1979) euggeeted that tbe oholce ot

IRedla 18 upOrtant for the prop- enl.8e%'lltloll ot faeoal

eueptooocol 1ft water, where faecal maUl"1ale b'oII

dlfferent fIOuroe. are Imol'9ed.

l'emadan and ~~l!lblr <196') aad T11ton and T.J.t8&y

(1967) han em'Obaalced the lae of' trlpbAm,yltetrMlOUta

ohloride ('.l."ro) reduoUon teet tor the ldentUlca'Uon

Ilnd claeeitl0,tion of 1. l.I!:PIUI. aad Ua 'Varlan\a.

The tetrQoll_ te.t ""'H u a reUable tool 10

deteoUag taeoal etrep\Oooool w1th low redox potenUa1a

whicb, 1n general, are of animal orig1n.

1'hlt ratio of fa8031 ooUfOl'Dl to faecal atreptoooooi

( pc!pn) has 1,.. UIIed to dellnea'e between bUllWl 8Dcl

lIU11aal polll.lt.lon.T:te anpliOl'lt1on of faecal ool1tora



taeosl 8U'9,,\000001 ratio vu til'S' FOpOllled 'b7

Qeldro1Oh et rU. (1964). Tnit)' pOinted out that rat10

lr1"oater tt:ll'ln tour lndloat.. • b.... 8O;lrOe, but the

st.'J.dieu 01' MoPetva 11.11.. (1974.) 1n<Uoatee tot;;})t tbe

1'(1t!0 OM deoreaee well below tour during expoet,4'e of

,he }mot.eria to .....ter. C..ldre1Cb and KeDnQl' (1969)

, ..18 tbat J'C/PS rat10 1& n114 only dur1n€ the 24 h

1mmedbtely follow1ng the <11eobarce of baoter1a lnto

tbe reoe1'f1nc aU... TherefOl'e, the uBe of the 1'8\10

In the 0:10e ot e101'0_8 aDd welle haa beeD qu..Ucned.

Aooording to Oeldreloh (1970) ?eIF; ratio of the

taeo.. ot oerbin WU'8-blood4td &nillmle ve a8 follove'

UIl - 4.', 06ttle, sheep and pOultry - 0.104 to 0.421,

and w11d Mimala - 0.0008 to o.on. 'rhe ratios bet\leQ

0.7 IU'Id 4.0 .., 10<:1108te eUaaUoQII where cattle are

100&11.ed 01088 to 88/llpUOC or " ....now poLnte a.e

repOrted '07 Doran i;lDdrJ.rm (1979). "latv wittl FOIl'S

ratio greeter than tOlD' iDdioates JIOllutlon frOII

doustic .ate water. !ADd ratio 1... than 0.7 indiostes

QOMlIMIl eatmal W1U'Ha. :Yodpfl (1977) vaa of the

op11Uon that FO/FS ra\10 greater UlaD tour indloatee

bUllllD eource of cent.I_Uoa and 1... tbaa 0.5 tor

oolrtalll1D1ltioa b7 cattle, ."..1_••ep lIIDd poultr7.



t~n.18 a rlltl0 above 2.5 indloat.. pr1l11IU'Uy humQJl

oontamlQ!it1on, one below 1.0 1n41cBte. pr1mar1l1

tul1mel 8O:.l1'Oe of coat8ll1nat1oo. and ODe in betve..

ind1cllte. a l'elaUve17 nell IAlxture.

9l.oQr.\N.- MrtrAnaAI i •• OOMeneal inhabUant

ot the animal .lIld hUlllaD Ute.Une. It 18 an oppor

tUD1.tic plthogen aM prodt». disease.. They tOl'll

.por.. oDd b.IIvlng high r ••1at.IlJlOe when preeont vithout

other Into.tiDal baoterla in water lAd' oate paet

pollut,1(H••

~. ,ME,(rlPB'M grow at an O_UIIl. to_perature

range 35-37"0. !foI'l1IlU dene1\y of 21. R!J'f'£1pge- 1.

about 104 per I)'I'U vet wight ot Caece. of IIlBD and

anilll~118. It ooours 1n the eoil, eewage and air ead

i. ther"tore '" OQlll1100 onvlron:nontal oont8Ul1Q!l1:lt

(Cruick8h8nk t.1 11.. 1975) •

Blri80n and J••• (1978) repOrted that £1. _C:i.a:.

DIll. 18 WIled for tne detect10fl ot inten1Uont polluUon

of 1..,.-6'e and tropical wat....

Bonde (1966) in ~k bae reached the conol_ion

tflat the oolif'ol'lll test 10 1..& .Blueble than a teet 1'01'



21. l'l.tltJ'..JRltflll. tor 1'1IMlhl poUution. But \<lUll.

( 1956) earll... oonolQde4 that the aDMJ'OlHt8 1D the

water llIUPplJ do not provide an 1111TlOrtant index of

faeoal pOllution.

,\oool'dlnc to Marshall !1 A1.. (1965) tryptone

ew.ptmte neom;yo1Jl (ri31) GglU' gav. the Illadowa oount of

21. norlIl.'M In a 1.ell!1' incubation period, when

OOlllpared to ood1\.D su1piut. poqnu.xll1 au1pll.ac11az1n.

( ",1'S) ~. ;L'h. ;.ldd1 t.1CI1 O~> t.h1og).;yooUate butfer

.nhaM.8 tbe tmaeroi:lllWie and t.1).ref'ore it h added wbea

T8N ae:3r 1. ut;'d, under aerobio condltlcne.

1."4'1000 !1 &1... (1971) o_pan4 8t.aUeUoa111 m:.s,
!ill 8bd Shab1cU..l"..gunon-Pltrtr.t.Dceu (~iP~) 6#):e.t' and

oonoluded that 1'\,!'J ag.. WG t'. _at 6818Ot1"e of the

three medl.. 1l1olCh 3PS liOO 'rUB apr. ~ve a.lJlolllt

a1lll11....leotiV1t1 .rSH Q81¢ yielded Slgn1l"lot\n~

loWft' reoover1...

Gl'b1J8 aDd Fr... (1965) UHd ew.l'bad1aBlne and

pol,y1a1x1n ae ..l.oU". lUlt.1bQot01'lal ag.~s j)"r tne

leolaUon ot a. .tiringsUM. J~ne ond. %'1111_8 (197'5)

t.r.l.d D. 0;\'010....1n 'ADd l'MtOIlG'o1n to 8UppreA the lP"ou.p D

strept.ooocoi during "be 1801aUon 01' .2.l.a. I!lJ:t!anRl.



£1. Wfr1ljlg!J'W 1e IIlCt1'lely eftooharol:;t1l.'l (\nd

f,-,t'l:lenta 8",~8 vit.'1 f:E\8 Foi!uotlon. !AbU lUtl! l>tmoaD

(1975) used 8taroh. plucoH 01' Mltoa8 in the 0,)11oure

media ~~ obtalned a tOO told looraaee in the rGOover,J

:rate of the orgaI'11_.

2.5. i~Hn 'lA"fIX

Jw:lgemen~ !tla to tho ean1tary qw...l1ty ot a wate:r

8\lJ1rJ.y 1s 'based on tha inl'ox'&.1"Uon obta1ned !rom two

ecuroea t field survey of the water %loura. and 1lil.1>ora1oo17

examination of oollectod 8l1llplec. Th~ sanitary SUM'8)'

determine tao pre.onoe or abeenoe of possible souro.. et

pollution. '!he laboratory emmtnaUon indioate whother

tbe colleoted lJ8Ill})le of wter oontain eW>etano.. or

orcuni.. that 8J"0 il1dio,rtl\f• .,r pOllution (iataol. 1960,

1t)0I'8. 197' ) •

:'ia"dhu tt.!!1. (1979) oonr'llot.tri IS lJal'l.1tary survey

of the area, in ad'l! Uon to the 'baoteriologioal analyet.

or the rural potable water eae~le. that he oolleote~.

l't1O lDonth.Qi var1fiUona in the b3cte:dal oout.D' ot

vaters dOt",!ld chiefly on the temperature and the raini"all

(Wilson Mil 1«1013, 1975).



Burroy;;) (1968) has sta ted that t 118 IlllcroorgaD1l1llt8

in t.he &11" and !.loll ha~e relllu"el,y read;y (looeae to

bodies of nter under certain oouzllt1onlll aEl during aDd

11ltli.i8d1 ately after he"y nln.

'foelk.. 11 11. (1960) f/tudbd the aeaeonal bactvIo

logIcal vt\l'1aUor.lll ill well ;"..ter and MS 1",Ucmted tbat

11•••00 of U ... Jear waa a ra~tjo%' ftlQtor oontrolUng t,M

DUIl'iber ot bacteria In Q \leU. 'l't~.y got U·t7H'U' cOWlte

111 the w.t'Iesr months of the year llad ooncluded tt,Ji 1'1

a.!.ca:.:'iom1t difference 1n b'lOte.rial qUlillty by aMllOn

e:dato. 1:''..1t Earrell !!ud ffwbDd (1919) F'Ot a dr_Uo

lncra$lte in oo:mte thro'Ul';hout the rrdny eeBeoD rath.

than 1n S\JlII'llet'. A. dmJ.l!ll" !'~unl1t valli obtained by

Vj.l'uaehavan $nd \vrMtOk (19'76). They toWld tl:iat the

baoted"l oonoentr"tl ....n decl1ned tn _-.err and early

!~111 1!1 the :;round wt... AooordlJ11;! te rcab18l' (1968)

nIl oolJ.fol'lllll survive loqgw 1n cold vatv thaD at

VU'II8l' t_perutur... Hqedona Ull. (1978) revealed.

that the load of taeoal indioator baoter1a lnorassed La

the ground water dur1ne he..y rain tall.





'.1. lJMOl'by'qtl ot f.bt It. ,U. em' MpUery
8U1"'!ft

The Imeati,;r'lUon \138 oarried out 1n the eoventll

and D1nth war4. or Ollultltara :PaDobayet In 'l'rloin.

dlatrlct, 'Ker1l1a ;;t8t.. "eoeZ'apb1oelly, the study aU.

18 81\uat.d at longitude 76·, 16" 'U' tUld at latUu.4e

10·, ~.. nor\h and the altitude ot th' place b 22.25 •

o.bove ttJe sea level. '1'" ••ite cooupl•• an area ot

apnrox.1mtely 0.25 .2 and it 00lM8 W'1d'1' the ,PrO

011118tl0 so_ of G.nu-a! a141aad, where the type or

8011 1e later!t. (.Bur_u ot eooQJ,m1o. and Stat1.tlolJ,

197B>-

hom th. Seventh Ill'1d DiIRh warcl8, fOrty houeeholda

having welle were randomly eel.ot.<1 for the pre'lnt

study. "8l!u'l1tary I'mrvey ".. &180 oonducted on "~t

23, (In(i 24, 1981 wit.h the bell' of .. I'eacl¥ mad. proforu

to gat:)8!' Inform\Uon regarding the well., oattl.

keeping, pre8:noe 01' ab8.nee of pOmtlbl. sourc•• ot

pollution and nature of t.h. 8011 (the profOJ'1ll8 1. giYen

1n the SPJ'l'tnd1x).

1lued on tbe data obtained frOIIl the ean1ta1'7

eu:rv.y and the type of oon,tr11oti0I1, the ••1.otl4 ....Uo



were put 1n tJutee 08t-.ol"le., !&a., puooa, l'uooe

katoba and tatOM. Ilaoh of the atxw. oatagorle. vee

1'urthctr 8ubdJ:v1ded Into ho poo\IPa on the basis of tbe

preunce and abJenoe ot oattle iteepJ.nc.

Baaed 011 the pr~lJel1Oa OJ' ab.anoe of tho parapet,

platton, l1D1tlg or ouiQlr an4 plutaJ'1Q1, the wella

ware gro'med MI foUow' P*108 ( • - 4> • ), puoes-

katoOO ( ••/- • -/- ) aDd katoha ( -/- -I. - - ).

The mabes' ot wells III MOb eu.bp'oup 18 g!veD below'

puooa well with oattle k8ltJ:)lag (.t1l,) - 4, PUOOQ well

without oattle kaoplQ1 (';1,"0) - " puooa-katoha wll

with cattle keep1D£ <W?",' - A; puooa-.lc8toba well wltbout

oattl. ueplng ("?"O' - a, 8D4 katoha well with oatU.

&a8plO8 <w.,A,) - 8, katoha well without oBttla keeping

(w.,AO) - 9.

3.2, 2g11tOt.1PI1 ot mv ,.pl. tJ;bMt'do1,ggi=1

mmlJl~»Op

The baoterl01or,ial'll ax8lll1naUon of wote.r from all

the torty welle! we oarrhd out t1'fMll March " '98' to

AuglWt ", 1981, for a period 01' 81x montha CtIlbroolns

both tha 8\11lWler and Nutl:\!-tII88t el8ll8l' 18oneoon. !be

...plao were oolleoted alther 111 the llIOrD1ng 01' In the



even1ng and the freqtl.eM,. ot' oollaoUon during .~

and lIOD80on valli Oil' eaob troa aU t.he vella.

CltltlUl, atft'lle, ...id.....outoh.4 250 raJ. reagent. bottlew

vi th groUlll! {',laos etoppwe !U1d over1ap,,1ng r.f.mtl were

WIled for tne 0011 eot1eH! of water Dampl.e. 'later 1n

none of U1e wells were obOlor1nnted or tr'Jated in &ny

JIUlDQer. Tt.e l'Ullll,le ""Ii"! takfJn ion the bottle fi"olll t~

pail, wbich we 1.liXJ~ for haQl1ng vater !'!'om the r ••l"eot.1ve

veUs. Th. p!l11e were thoro1.l#!hl1 oleftned and eterilized

by auns of a blow lrJl!lTJ. 1he sterilized Ilnd oooled

bllOkete wore then lover",,) int.o the wlle and w.ter vall

draw. The collection ;1Ot tle. were t,:eD plUOe4 on a

olea,n olotb and filled with vater by ·'Ouring from the

pa.ll. They W!Il<rc fUled u.p to 2 Olll below the l}top~.

4fter the oolleotion of to.,. vater 98Jll'ples, the

oot+:.lel':l \4tn'O ;'lIlPt on ioe in a th01'llloool obeGt, l\~

bro~ht to tho laboratory ~ stored at 5 to 10·C tl11

laboJ'!!ltory MIlIllyeh oold be OOC'llleted. Ul aamplee

were prooeaoed and 1neu.tnted within one hOur after

8Qlllpl1rJ8.

Tbe tam:)\n:~l,tu:t"C of the a_pl•• WIllII J'ooorded at the

til,;. of collccUOD nnd pG Wl'l8 determined 1n the laboratory
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CIlg a pII aner (~~,,"OU), to pl'0'9ide ,. physioal

n&LW>Uon of the water. Udder lmreCJItljlat.1olh

,.,. FMltr.J.QloApll1 ,.'\zUa

The eamnle. were b~ot.r101og1oally 8X3m1nod ~r

the atandat'd plate oount At '5·C, preal8ptlve ool1tora

OO,:IIt, .!toll.tOhY uu.. taeoal etreptoooaol aDd

£1. l"rrl1rwua count••

~l. oom~lete prooe891uR of the eaaple. was dODe

IUldV an nbeolutel)' aterUe oondltion 1n en lnooulaUoQ

oablnet 1rradJ.ated w1th w.tzoftlo1et Ugbt. The Ila...

VUH llHd for tho atudy were IftviU.ea at 160·0 tor

60 to 90 un. All the metUa uaed vere EJ.....dl. prodl¥lU

(H1ndustaD Dehydrated Media, l'lOIIbllJ, India). unl...

othQrviae specifled. T.he OOlllpoe1 tlon of the media astd

reagents ]#81lQred 1n the laboratory are given 1n tbe

append1x. ihe medla ver. pl'.~U'ed .t the t1me of it_

uae and aterUl••d ln 8l.ltoo1liave for 15 unute. at 121·0.

Petrl d111hee (Corning) 100 _ outer 41..ter w!th the

.tde wU of the bottom 17 _ high were l#Ied fOr the

plate count••

""'.1. ~4ft"d pl.'" QAm
!be _.pl. botU. vae ebalten twnt)' fl". u..

vlth rap1d rotary IlIOtlon mid ••r1a1 d.clmal dllutlcl'lJl
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"'P to 10-4 of th8 -.]"l10 wre lII»de uo1ng ntedle

pho.~te buft..(~ in the laboratory). The

:5 'I:'C .e de'Mt'a1noa by the po....p1a'te method.

One tAl each of tM orie,-lnal water __ple and the

firot tUIIlUon or aQY two oOMeoIlU"O dllllUoM were

a"pt1oaUy trnft8terred to .."vate ot01'110 petri

dIan... l~llo~te plates for e30b dilution were a1.o

prepared.

1'0 each TIlate, 11')..,roxlo'lte1Y 12 to 18 !Ill of the

liquefied plate COtmt ag3J' (standud methods Bt~) at

a tem"eratU'l'e ot 4'· to 45·0 vae added. Tho~ aDd

the 1oooul'lD were mixed 1rarredlJtely by III ooabInat1oQ

ot to end-fro ah..<tidng l'\W oiroular lllovomeatl1i of the

J)etrl dishe.. 1lle "latea \;,'l!t'e 1nverted aftor tile

setting of the agol1l' and lnc:..:.bated at 3S·C for 24 .h

(ARIA, 1971).

Aftar the 1llOWJAtion. seleoted a dilution lkdoh

)'1eldl!td flllWft' thtw 300 oolonie" and are,,,ter ttLlUl '"

oolon1ec p81"late. :rhe arltbiaet10 moan of the 001001

OCtwte from both the plat.e. at. the ohosea dUat!on WUl

IIWlUpl1eci by the dilation taotor ~n order to obtain

the ~~l\-: I1t 3,·0. 1'1:11[< 10 eXl),!'eaeed 110 t1l.e muber of



blloterb :per ll1111111ter of water.

U'uU!!jptiye 99UrPJ'lll Apjm (MtihJ.il11 t'!l&'ll

~)

,-- l" ~,", ...
'" "",' ....-...

two 'Per "ent per dllution uad thre. dilations !)t!r iJ_ple.

1he foll(l ..<ij~ dO ,!ltlll of water wOIre ",dded: i'lYe 10 ral

qu.8tlUtilt$ eaoh to :>0 lll1 of double etrerw,th llle,UuII.

ti"Ie 1 m1 q'WWt1ties l.!ach to C) III 0 f 01 Or"1e sf.reflgth

In tl~e ;'t1rh~.1ll tube. and turbidity. The nlDber of no.Hive

tube£! for enob $~rlal dll11tIon were recorded. ";hll re.ult

of the teet w~e ex~reeeed ~. the Doet probable nuelOar ot

coll tCrJlO per 100 ml of wnter. l"roa the pJ'ooobil1 ty

t~bl@9. t\!e ".~ index for tho various oOlllb'.nQUone ot

!,oel t:l't'8 t.ube., were ohtnlnnd (HNIl!1er. 1917).



"Jooin a.thyle. bllMl alltU, r,",1n8, walll llSer' tor ~he

quaDt1tleat1cl1 of !. swU. 1n water by :POur-pla~e method.

One ml eaol:. of tl» ;,mdUllted water lIlallple vas lll1xed wUb

the media in dllpll0,U plat••, aDd inoubated a~ 35·0 for

24 h.1'hG platee were ehlll1ned for oolonies witb t!,l'.el11eb.

a.talUo lWitun 1n reneoted light, Whioh were ooneldered

aa 1. 9.2J,1. 1'he ultmeUo mean ot ttle OOW1to li'oll tbe

duplloate plat•• were reoorded !l8 tb1l ft\Bber of ]. U1l
per ailliliter of water.

In ordltl' to 1dentity the h SU!.l! type I Bolonie.

trOll othera on 8MB agar, .Jl In teat we oonducted.

'.w random .;.l.. 926! 0010111.. troa tbe EJl1H fi#l;U' plat..

were aubcultlU:'ed in 5 IlIl termentation tub.. oonta1n1n«

81nRle strongth riCH broth ~wo per oeat. Belore 1nool.t'"

laUon, tbe tubes were WU'lHd to the lnouba.t1on t.GIlIpe1'Il

ture. The lnooWJ~ted tal.lee were 1&Oubatea at 44.5·0 tor

24 h in an aJ.r incubator. The r01"llll1t1C)ll and prlllllenoe of

gae 1n M1 DOnnt in the !lI&I'hP tubes along with

turbidity of the brOth vae oOlUliderec1 positi.,. for the

pre..noe of l;.. !:!R11 tYJl8 I, t'aeoal, in the ""'tel' aUlplea.
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'.'.4. i"MJ<!A;I. Jltnptooooo1 goupt,

For tr.e enuaerat!on of faecal etreptooooo1 in

wter Kl" atre'PtoooocWl 8BN' wee Wted lU'ld. tbe pl"ooedure

vaa the .am. lUI In the Clu.e of I. ggJJ., OOllUt. The

molten KF atre?toooooWl agar vae cooled to 60°0 and

aa;led 10 ml of fl1 ter-eteril1.e4 1 pel' cent ~, '. 5

tr1,'.heQfl-tetruoUUIll ohloride solution 1'fJ1' lUre of

tlw me41\1ll and Ill1xed t.hOJ'OIChlJ The media ia theft

alloved to 0001 to 4S·0 and lwed for making J'OUl' plate••

Tne plate. were incubated tor 48 h at 'SoC and. colonie.

wi th III red or ,ink or ,ale pink oentre \l.'Ore counted 1118

faecal etreptooooci. The ooUD\ denoted the O\8ber of

faecal etreptoccool pw a1lUl1tv of water.

'.'.5. gOlltrl UlIA artriMlM 90urd
1'ryptooe ew-.hJ.te 0. 1'Qoln (prepctred In tbe labora

tory) a~r vas U8ed tor the detecUo; W'ld oounting of

21. RlrtrlM!D11n wter using 4"17 layer tubee. OM

ml qwmUe. of the or1,~iMl "",tv 8am~,1. wore dlsp8noed

into duplioat.e tube. (ooro1nc. 25X200 lIlII).

Ae the mediUIll Will u.nd under aerobic oondltio"e,

one lUre or the l1quefled lled1U1ll cooled to about 47·0

wae II1xod hOlllOpaeoWlly vith 25 IIl1 of a buffered
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~h1oe1yoollat. 301tttion. ate illBed by filtration.

Abou~ "50 ml of thio lIl.dIu.... !lixed wlth the Inoel11lJ1

in the tube.

iterUbed l1Qw.d i'U1'ltfJ.n we poured over the media

1n the tnbe!'? to c'orm t\ ..a1 of 2.5 Olll thlokneea in order

to oreato an Illna.robla oon1ition.'l'he ttl.bee were

incubated at '7·C for 48 h.

Ql.....t' tTipgelll forlllGd bluck ooloniee, whioh were

oounted (lnd 1'ooordoo Be the mabel' ot q. f.erj)j,MetlJl

;.,et' 1II.111111t61' of '-'ateI'.

The data obto1ned fI'oDl the baoteriolop:loal anBl)'1I18

o~ watv in tho di1'fveDt typ" of welle In both 81.8181'

Miid IlI£ineo'n 3Dd the Olin!t.aI'Y 8U'I'?ey wore etat1etiotllll

analyeGd aooor41ng to the standard technique. of

Smtdeoor and Cochran (1967).





The resulh of the baoterIo1oBicul taoual;veI0 of _tel'

coupled with the ean1t.ary 8Qr1e, of pl.lOOa. :'luooa-Jca~

and kAteha wella ill Mfthold8 wUh and wIthout oatUe

ke~lqg are fl.ll"n18he4 hereuo4_.

4.1. ~ 'on !I1A"!V

The 8en1tary 8tD'Ve)' of' the well. 1n the boQNhG14e

1n the aretl of 1nveaUgation broUlbt to l1gbt 'hI'lo__

1nfOl'I'lIlIUon. fM water ..ple. ooUeote4 for t.be lleOt_lo

lopoal OI'i9lye18 OOM from fOl'tl welle of thr.. d1tterent

cahgorI••, puooa. puo08""kAtoba and lmtoha. AU of tne
were ebollow dUB welle Wioh wre DOt at all ooneidered

sallitar,y aD they were uncovered. '!'he welle were dUB 1n

lateri te eon vitb ve.rylD« depth fl'ora 6 to 10 III aM aYftl'aP

4etlth 8.4 m. [inemy per oent of the welle had a depth

of 8 to 10 m. The de"th Of later! te/:J01l WlII.8 oDly l1Jl to

9.5 m beyond whioh wae rOCk.

0D11 65 per oent of the wells bad & lining bullt ot

01ther gramte or latertto wb.!.Ch extended to III depth of

2.45 II (meall 1.2 a). Tb.la depth 18 only •• e1xth of the

lILln1lDum reoo,lI1:11eDde4 lIltsMlU'd (6 a). Cement plastering of

tbe l1D1ng v. done only 1n 30.5 per oeDt ot the wlle.
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The other. WOre len ",l",Ol1t plaeterlng, lewrlng 81'''08.

in bet"'nS'1 the stonee. The.,. apaceB were found widened

by the penetration or tl;.e roota of Mreby tree.. Dur1Dg

monsoon, WIlter 00 14 peroobte thro~ these apacea Into

tbe welle. ~'\e gt'CloIth of ".getl1tion on t!:'A l1nine wu

'J.l1JO noticed 1D all wella.

All the lined velIe bad a puapet ....1I10b ranged 1n

he1f7ht 0•., to 1 III above the l;',I'oUDc1 Burraoe. nut onl, 61.5

per 081:1t loI01'e having the staD!arcl height of 0.7 to O.7~.

Non of t.be forty velb we" b!W1ng II oemeat oonorete

platform of one metre w14th aU aroUDd the well. 11'ortJ

five l'8J' oent of the wells had ODl)t a ro. OOflOl'et.

pbUorll or pUlrtb of abou:t ODe ..etre ""ldth on oae elde

of the well wbe1'e people used to .tflnd tor dr'wln,; vater.

Platforms of all welle ",... poorl; oonetruote4 aDd llllUV

of them fol"DAtd l'uddl...

rt'!11ne were fJbeent tor all well•• bitt ODe. Pnlouoe

of waGhiD/7, olotM8 aDd ldtohen llt.ftII1l3, 'lIaahlng or

an1raala 1Ma%' t.'le wolle and bath1Qg on the platton were

ooamon. '1'h18 reetllte4 111 IoII\ter-log;-ing 1n the ooae ot

tntraUo and the I!IlJn'oUlldlng /,l1'ol.\nd or the wella. ~lng

lIODeGOD the otOftl water alllO ear.atH the vatw-loli?.1ac.



llove9er. 8t01"ll wat..". rUJllOtt ioto katoba well. without

parapeu W&Il not observed 1n W. UN.

l'l1B.ter was dr~wn by bllDd froa the welle ooing oo1r

rope8 and eal.nnbJed 1ron bucket.. Att.". drawing water

tohO buckets were kept e1tller on tbe plattOrllls or 1n the

pw:ldle or on para:oete or on t.he f,roUlJd in the oaae of

wallo without plllt.tOZ'lll8.

Heaourement of the vater Inel in the wlls indioate.

tl'.l!:\ t the WfA~" 't!lble was very il1Bh W1<1 1. t8 depth ranged

0.4 to ;.6 III (1IG4D 2.45 Ill). dtD:'iner I4OQooon.

Majority of the welle were eUlIated near the pol

lut.lon 8Oa'oee ouoh ae o~ltUe ehe4ll. lIlUlure pits QIllt'l

lat.r1neo. 01tber at the oame lne1 o£ the aouroe of

pOllution or at ttl8 hi,.;h8r or lower 1.....1. The lIllYerQg8

cl1ata1lO8 of the welle he. oattle ehads and the llIla11Ure

pita were 10.~ II (0.5 to 24 .) eat 9.9 III (0.25 t.o 24 Ill).

re.neotJ:ve17. The latrines Vlt1"e 100'c1ted at a distance

of 14.25 • (2.5 to 28.5 .) :1"rom tt.e lIfell••

the OOU8truotlon of the oattle 8hed8 were not at all

aooordlne t.o !l~ atandards. The tlool'8 of tbe sheds were

81ther oonerste ('5~) Or etone-1a148D(4~) or just 8011

(25%). In oattle Ilhede with etone-hidea r.lo.OOZ'. 8IIlbll
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puddlee were also Fe.eDt in bet",.en the stone. 'rhe

oattle slurry vae dl.poeed 1n the manure pita elther

adj!lOont to the ahod. or ita ,,101mty. None of the

ahede were hav1ng drat,..

the latru.8 11'1 the boueeholde were three tyr'd,

m., pit latrines, (45~) re.e81'Ob-Ouaa-aot1on (:1-e..t,)

(dlrect) typo (45~) .aDd septic tanka (10~). ~. pita

vere DOt Uned and plastered.

':be tlil!llperntur4l 01' ",ate in the ,.,.1.UI wao ;;:OIl<t1"'1.lly

ln \be r!ilJ'1ll:o 26 to 29·C. Tbe pi:! of vater "'a8 nl\olr.t.ye

alkaline (1.' to 8.2).

In 60 per ('lent or "1;",.0 houaeholl!e tho b..""!U1Chee of

tbe _rob)' tr••" o"erh~ the welle and 80 a reealt t.he

dead loaveo fall :Lnto the welle 'end incre;;~fle tho Orltanto

content of the veIl ""ter. fh1. alao _sk tbrt sUDl1ght

into vella.

4.2. r~t..iolo~loal analysl.

4.2.1. f.otgril1 depsl~

The atartdard plato OOlmt, pret:i\llJpti"e ooliform oount,

OOuntl;l of l!e 221L taecal etreptoooool aDd Q.. lilI4'tl:1MtIMI

1n the var10ue typ.. of velle 1n 8l.81le1' and IDODlIIOon are

8iven in 'fable. 1 to 6. Tl,e bBoterlolog1oal quality of



water in thes8 wolle Wlltll 8'Y111Ulllted 'b'!J aompar1801'l wl~

\he raOQl;Jllfl!ldo4 W!lter ~unl1ty ataoovzde of f, PHil (1971).

The bacterial donn!ts troll all the fOt'ty \>.'811e e.eElded

t::o cta!ldnrdl'l revoal1n.<r the u1gns of oont'\1Il1D'\t1on w1th

faeonl lIl8terillle of V8I'lII""bloo4e4 lUllll1l!ll.••

The ore tor I:iJ.l til.lll wolle tell wi th( n tilo r~

4 s 10' /ml to 2.9 x 106, mi. ~ oon01681":,,110 i~oresee 1n

the ~n'O W~I~ not1oed durll1F' aonooon. 'l'1.. 100"(1" !roll

4 x 10' to '.1 x 104/lill In elIlUeS' to 6 x 101 to 2.9 x 106/lill

In IllOneGon Vividly indioating the in!'lUltrnM of aeuon on

t.he total baoterl1u load of water.

The ?"~"'N of ool1fOJ'l'lW ranged 23 to 16,000/100 Il'll ot

water. CoHforma were present In 100 per oent of the

water 8am 'Los. Only 10 per oent of the domestio wllu

bad lee8 t:i8Il 100 00.1,1£')1'118/100 III du.r1ufi 8lR11Ser while

In lIlOD80on the j'Jft'Oentage 1'0" lIP to 17.5 per cent. i,,_
ot tileeo well wat... diet Met the health etandtu'd 01ted

for unp11'8d 1'1U'al .ou.pplle. whioh l'e.tl'iot. as not lIIQJ'e

than ~O ool1fl>1'm!c;/100 III (CrulOklilheDlt J1 al.. 1975).

'.!'he Inf'on.tetiOll furnl~}'t.ed in 'l'e.bleo 1 to 6 lndlcat..

that durin!"; lIl:llJt'l'Jl' B7.5 per aent. 60pcr :)Gnt nnd 00 per

oent of walls did b:~bour ~. 22l&,r;~a1 atreptoooool !~
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Q1.. I211'frJ.w:uma, re.peothely, Dt.trlne IIlOnsoon tko,e;v

were 95 pol' cent, 65 pet' Nut nod 67.5 per oent.

Ul ~he weUn had shown the prEte.nee of. e.t least

one or more of the lndloatO!' bacterb durin/'{ oo'Ul

lI!IEtasrl'llh ~1.$ ind1oatel.'l tJl".t all the vella 1n the arM

wr,re l'C'VlZ'iBbly em,taJdMt.~ with. faooal lIl1'ittu. elin..

recllll1tl;y or remctelJ·. 1'be 2,;.. 2iJJ.. oo.un ranp;ed Z'JJ'O 'to

2851 lIl1 tllecnl strl'rtoooocl .. zero to 400/;.:1 and £1• .IE'"

nr.j~~!1! - zero to 24/l1tl or wter. r:'x:co~,t in throe well.

all otheTS shoved a m... JlC:tr.1.n!:llM conJlt l.ee tharl

10/10'{) ml of water.

The 1186n baoterhl OOltlt£ in vat.. trom the different

oategorieo ot well. w1th and without cattle ~.n1ng 1n

sUII!Illler nnd monsoon are 1IIJIIII12llrllted b! Table 1.

T"\j.} I.e. WJ.. Of;louies !':rom the SHE aanx ph~t". -.rare

BU,r, ·;tJOted to t:1 :1H1'!!'l!) tt'!'st lin'! "'fflA fem:d producing gaa

at 44.~,·e t~1dleaUnr, l.bem f.,O L 22U. type I.

lOR,0 0.1' the :~.l(; ,uliI ~rrf1 of ool1t01'lll~were tnken, BIItJ'.e1%'

oourtts varied ver:, Wldely. :I'll" dat.a \l\Q'e 6lD111;YI$OO \0

QAM••e the 1n:'l·.,wnoe of o'\~tle kel?j>tng and 1,hf! ty'" of



OOMvllOtlon of the wl1.8 on the bacner101og1oal ttlslJ:ty

of: .ter. :!'be H880Dal "81'1&\10_ 1n the bacterial oounte

and the correlation of various oharao~er1stl0.of welle,

oatU, .lteeplne and letrln.. were aleo ooNl1cllnd. The

oontJ'1l:lllt1r.m of latJ'lM8 to the total baot.er1al load aDd

1nd1outGr baoterla were aleo computed.

4,2.2. lIIUlIIM' ot "Ul' ktlPUI.

Analys1s of data of bacterial counts during .1.......
1n all three \ypes of welle with and without outtl. keeping

are Rivon In ~bl.. a, 10 a.n4 12. 'l'heft 'WIl8 DO e1gn1tloant

tUftwence between wel18 w1t.ll IlDd wlthout oattle keep.t.ng.

61IllU.. data V88 ll&IIl!l17eed for IIOll8OOD and DO 81gn1tlouR

41tt'eretJOe In beot8l'101og10nJ, !luallt)' of water in welle

wlth Wld w1thout oat' 1e keeptng wu obI,"" (l'ablee 9, 11

and 1').

4.2.,. AlP' of OOMtlUQ"QA pf weU..

the baoterial oounte of water In puooa. puooa-katClhe

'lod Jcatoba welle were atlIllyeed eeaoon-w1ee wUh B "lew to

tIDclerltanlUng whether tbe type of ooost1'uct1on of the

...111 baa IIlI'q Inolu.enoe on tho baoterlo1oAioal liUQ11tJ of

...11 watCll' durin./{' tbe two l.a80_.
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41fferent types of veUs v1th.out cattle iteepLae: durlag

8U1l1:!ier <'lUble 14) Mowed tha\ only aJ,..~ count

1n miCO. welle were elgnUloanUy different !l'om \bat 1n

the other two t:n..e o~ weu.. Th. count vae more 111

P1.l0OB welle. No e1;:rnif1oaot dift....no. vae noticed 1n

the baot_tal counts of all thr•• ty'p•• or well. W'lthout

oettle keo',,J,ag du.r1nr: IllOWlOon (Table 15).

In l'e.peot o£ all the three ty'flN of weUe. wbere

cattle keeplog was pt'e88nt the datlil lthowell that the

,gJ.. ~I.pg'pi vu dgn1tlollntly h1gb8r in puooa well.

than 1D the ott.er tw tyr.s ot "ells dqring lIlOneoon

(Table 17). i3l1\ no eir,n1flocnt d1fferoaae vae noi_

du.r1np f:J\IlIL1G2" (Table 16). 1'bi. show.. 'that tbe type ot

oonstruotion of veU has sot no slgnifio,,1lt 1nfluenoe on

the lh10terhl comte except thllt ot 2J.a. JilR'fr1M1J1'.

'lbe 1nfltenoe of S1t1!lmeT tlnd lIlOl1eOOn on the baoter1a1

density of well water \IItII."" !ilea computed.

'lable 18 show that the SPO. ~ &11 !m1 sa.. U.r1'J'lM1D1

count. in both seaeone were 1Il1€Dif10IUltly dUf.rent. 'lbe

[,PC wae more in monacon. vnor_a "', smJ.L tuk! ~ per1'ripftM

were l ••"er during monsoon (TRhle 7).



4.2.5. Qon:.lot.\PD of ohFM;t.1l11UQ8 D' Wd.l. lI\tl

ftDl1 Clfin. kttnlwr on tbl bAg\er1Qj, PoW,

14ult1pl. line. regres&1on analys10 of the data "'liS

oondW)t~ in order to lHaBUI" th. correlation ot thAt

vnrio"lIIl ind.pendent v.uolll1;J].ee of well., btrln'o an4

oaUl. kAte· 1ng on tl.e SPO, pr.f.l"JlUve ool1form oount and

OOlftta of ~. colJ.. PS rmd g.. IlIJ:b':iW1'Ql.

The different ohlU'aot.rl19tloe or Vllr1r!"l.n studi.d

wero tLO"ollowingl type Rnd depth of welle, depth of

lining, ty!>4t tmd looat1on or Gattl. ahede Bn4 i \8 eli.tam.

from the vell, numb.r of oattl', looation of the di.pOsal

ot cattl. slurry nnd ita dletaDo. from tl~ well and type,

locution ',nd t'liett;.no. of latr1.afroa the welle. Th•••

o!aar!i\o~,eJ'hltiO/!l wore ranked for the lIItat13t1oal liWalye1.,

hl/1,her ttl. pollution pot.ntial, higher ttl. rank alloU.d.

The Tabl.. 19 and 198 .bov the 00l'Z'tlaUon of all

tl'le aior'Batd oharacter1sUo. on the nre, 1"00. oount. of

.;a coU. 1';: nnd Q. pertrlM1a1 durl0'ry lIIt11llllet' aDd tl101r

reRrelilBicn oO'ffluiente, retlpeotl.,el3'. Correepondlag

valuate for I'llOntJoon lU'e gl.,en 1n Tabl." 20 alA(] ~'Oa.

It wee fowld tbat aUt-he .1.,,8n ind.pendent .,..tabl••

(the oharaoter18tios) WGre 81gnitlcaIl'Uy correlQt¢i~ vUh
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t.he ;JPC aud I1I'N of oollforllll:l durirlg /IllUmel' :l.l1d "';:' Jw..tng

ilIOneoorh

Out of t.hese oharaoterietloa. be do}>,!:b of' ..aU aDd

type of latrine were poeitl'9e].y oorrebted ~!:1t;, the ;ro

by 0.712 t,md 0.576. 1'8a\eotively. As the :iep,* of tt,e

....11 l:.or(!ssed tt. m~ a.lso ll1onas_. ~;1Ia111U"1y ",elle

in 110..-hold8 wttl. pH latrines ha.d the hi::fhen SPe. The

S~ of ....11 water ~~ lower in households Wit3 R~:-A-type

latrines and least in those with "pUO tanka ('i.'~ble 19a).

The oount 1noreuaed oorresr;onding],y to tlle depth

of the weHo i.U1d all factors togetbv oow,d aooount for

1i3 per aunt of tue varlatioWll 1n faecal a U'op'toooool

oount Crable 2Oe). It. negati'9. correlation 01'. oo.nt wlt1J

U1e cU.s\a.lOo of tho !at;rlnee trom the wella ~ alao notioed.

The oo:rrelat1on of tho bliloterlal OO.Hltl3 of lJat..

w1 tll the ohtll'aotlU"bti08 ot the welle lUk'i latrillea in

UoiJ8ebolJ.s wlthol.1t oattle kHtl.1ng during both "8uaone

18 !»='obm\e(i (Table. 21. 21a. 22 aDd 228).

It WIW round trom the anal,Je18 that neitber the

latrine. DOl' the welle bad 8I'J1 e1gn1tlcant oOl'1"e18t1on OD

the baotcw1al oounts 1n the vater Q.u:rlng SllaIlIV (Table 21).

Thn'iDg IIOtI800D the OllC'Aotel'18t108 of well. and
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latrines haa a IiJl,;:nifio8Ut oorrelatlou "Uil r.hG 'FCC.

The tY!:l1J oJ' latrlne and Us di8t81$O hom the wells

...s atroY.lgly relate<! to the OCl1fO%"!1l OO'l12t by 0.6::"2 and

0.587. ~fP''9otj:f'ely• ?rea tJllpt.f.ve ooliform oount WIlQ

bfl\.¥)!1(HIlr] by the "111l1'!M3tezol8ti08 of velIe 9.M latrinoe

tc: to" terti of 513 p<:r.t 08nt (Tables :>7 ~nd 2:'~).

In order to :.UUlOt:l1l '(..". oouuH>\lt.!ou\l froQ oattle

kseping and lntril14UI .epexately. the SQl:'!itl ty~:,e oI"u1'.ly8!1Il

was l'SOOl'teJ 1.0. :01' l.J::ds t.t.s tiaot.ol'irJ. OOWltl1l of water

durinc IttJllllIle%' in iiUl Uw twenty vells ~r1th oattle keeping

wre OOlill'Hn·ed. 'the obtolI'acterletics \ferE' I'll nlfioantly

correlated wi ttl ~he :~TC tUJ,l MPli o. oalifornla ~nd 00.1d

explain ior 60 ~r cent ::md 52 per oent ()f the variations

in r:; F{! nnd MPl'i. reepectl"lely (2"ablea 23 nlld ?~a)•

.\long ~lltl t,t,e "tave oha'tlloterlatioe. wl':(l1'e "attl.

kee"il1{,': was l:11eo oonaidered( TabJ.• 1).) the in lU0nce on

;:1'0 WIllei 1uoreused to 77 per oent. and 'tlmt on HMf to 00 per

oent.

Du.r1ue lIlOnflOotl Il1t"u1fiount oorrelat.iI'll "''as obaened

Qnly witb ~PC. TIle d.pt~ of tl~ well vaa oorre10to' with

::, 11' b7 0.5074 ('l"bble 24). Ev. aleo t1'..re waD a negrlU",e

oorreJ€\dOll t,,.twen the ,jiatal1Oe oftb.. .lairines froll the
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ve1l8 (uta 1',: oount (Tables roa IlDd 24a). But tile ovcwall

correlation was not .1gn1flo~ult probably due to lllulU

oollenearit.y of the various oharlloterlntioe.

A8 per t.he Table,) 19 to 24 18 seen that the oontrl

b\1t1on to all the baotcwlal OO<1ntG Is influenoed more by

the lat't"1neo th!'l!l by aattle klter-iag.

l'.he J'!C/f t: ratioll in water from all the wel.!.a in both

lIItli;\lh'iW lU'e e;lvel1 in t.alile 25. l'he ratios in WB't.~ t:l'OUI

",ells vitl'l o,';t tIe keening .t'~ from 0.0004 j to 18.0 vi th

at, aver,~;e 01' 5.54:5 in 8\IlIIl.Iex' ~ 0.15 too 3}.5 ',;ith IJI.l'1

average o:L' 5.m in Cloneoon. '?'he ratioe in wat.er i'rOll

""'116 w!.thont cattle A:oe"ln,g were 1"013 ti"ely lowE\%' thaD

t':>, fran V,;e Moooh-old:!! ~rl th !)attle kaEl:p.l.:ng. In *tlll.mer

the ~aUo .ve~ 4.456 \,lth a rl!l.l1JI'~ or 0.')45 to 16.5.

In monsoon the rnnr,lIl \l'Ml from 0.105 to 3.0 wi th 'm mrerage

of 1.579. The ville '111.r1!lt1011s In the '''1':/'S ratios ot1talned

"01' all ",ell~ ~nd1o!':tlt1f( pOlluUon frOIJl aniMal or hlRlUt

or mixed 'lrll',in.





fable 1. n.c"erial ooUDt;s in vater f1'Olll pUD08 weUe
w1til oattl. ke~

-~--_.... d~_ •• • ••• • 1 • ..-..-......- ......... ._---
spo· t. .. • •SeUOD ~io.ot t41'1i !.!2U. FS £1. .-:.

welle tJ:!DQM----------........._------------ ..._----------, 1,025 920 14 0 2

2 1,265 1,600 15 1 .,
s..... ., 1,810 ",500 11 2 2

4 2,060 9,200 1a 1 0

1 795,000 3,500 6 0 6

2 1:?1,500 2,400 5 1 2
Honeoon , 7,750 16,000 21 , 2

4 '.650 16,000 20 "2 11

I._- I •• •• a •• __ .1.•.•._..............._____
t Eeotorlal COunt••xpr••••d 11. orgnnieme per lIL1

• ", Ool1forma pct.l' 100 811



59

reble 2. Eaoteri<ll cO\.mts in water f'rolI puooe wells

w1tbou.t cattle keepin«

-------......-....... --_..,_._------------------.-.--
3eaeon lio.of

wello
______ .... ...___..' 0 • ... _ • I

1 95

'.645

1,275

o
99

17

o
6

.,

1

24

6

1 360 5,400 2 1 0

Moaeooll 2 140,000 1,100 1 2 1, :540,000 9.200 9 0 2

-- .- ••• e ...._ ..... ••• • ...--....... .., ..._--------
• Booterlnl oounU eXJl!l'...sed liUI C)!'{"llnl.. per IlI1

U CoUtON. per 100 111
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'!'able'. Bact.1al oount. 1D water fi'OII puooe-katoba
velle v1th oaUl. keeping

____.. • . • ..__•__...._,_•• 1. • .••_....__•• ._. ....

E 0"'\ 1 FS....~se..on No. of
vella

____ .. r ••••• ••__••••••• ._ •••• ••• ••

1 665
2 287.500
:5 2,895,000
4 425
5 6,500
6 955,000
7 134
F3 825.000

Mouoon

1
2,
4
5
6
7
a

540
',280
2,970
1.890
1.410

'20
415

19.000

700
9,200

'50
2,400

5.400
70

'6.~,,)()

1,600

130
16,000

90

"16,000
1,'500

"490

o
:'.
1

o
1'.5
6
5

285

23
26

1

9
6
1
6.,

o
o
o
1

12
o

16
9

.,
19.,
2

:5
o
1

o

1

5
2
o
4
2
5
8

,
1

o
1
o
o
1

____..... lb. • ..___._ •••• ..... __
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Table 4. Baoter1B1 00.. 1n vatlSI' troll puooa-kato!:l&
well. witho\lt oaUl. k..p1q

---.:--.. ....._--- ..,.----------_....-.....
Seaeoa ::0. or SPC t4!'!1 '" lIl1 l!.-'-.::;a

veUa ~l".-------------_ ..._---- ...-------_..-..---_._----
1 720 2,400 2' 4 1

~ 2.5::>0 2.400 28 0 0., B(X) 1.600 12 5 5
4- 2.000 79 0 0 0

StDm" ') 1.. 500 ,,500 "' 1 4
6 :?,430 2SO "7 0 0

1 7.650 9.200 74 35 1
8 420 9?O 6 0 2

1 176.000 5.400 2 1 2
2 100,000 '.500 5 0 1, 1.000 2,200 , 1 0
4 2.795.000 eo 2 2 0

MoUOOD 5 2,000 9,200 4 0 0
6 110,000 16,000 3 27 ,
7 360 170 2 6 ,
fl 1,055,000 ,-,0 2 0 0

-------------------- • --------._--------------------
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Table 5. Daoter1a1 GOUAt.e in vater b'0Il kat.oba velle
with oettl_ k••p1rJa

----------------.. • • ,. I .- • ....------_...... ,, -...
SeaeoD rio. ot "llC MJIII !&. U11 Ft::~ £1. ];lU:." .}

wella tt.lQiUI
..-...-- ..... ••• - ..._..,. •••• ~------_--..-- -

1 42 2' , 0 3
2 125 ',500 10 1 ~, -'JO 46 1 1 ,
4 2,875 16,000 220 89 5

Sn"·r 5 37.600 1,600 20 215 0
6 ?,570 2,.400 60 1, 0

7 ",250 920 14 1 20
a 600 1~ 2 0 6

1 c6 " 5 0 2e'
2 175 " 0 1 0., 595 49 6 5 2
4 1,490 16,000 1 1 0

Mol18OOll 5 261,500 2.400 16 0 2

6 ".600 2.400 9 0 0
7 ,6.500 16,000 67 2 ,
6 11,450 920 17 0 .,

______________..... _.__....___.. _ •• 11 ...-..-..__.-.--.________



l'able 6. Beot.er1al OOlUlt.. 1n vat.er froa katCha welle
without cattle kettp1nr

-_...._-. • • -.- . ........... , ..--------- .......-...... -----
Se.eon 710 .. of sro HPIf ~ 2.9l1 FS £1.. mK::-"veUa triM'R!
------......... I........... •• .. . ....-.....-. --

1 BOO 9,200 7 5 5
2 2.500 200 16 ., 7, 29.300 5,400 18 400 7
4 :500 1,600 18 0 0

a"lIlll" 5 420 '.600 a 0 1
6 705 2,400 0 0 2
7 00 '.400 1 ., ,
8 895 9,200 5 5 6

9 2,490 16,000 64 '''5 2

1 2,500,000 490 , 4 2
2 ?SO '5~

., , 2, 234,500 9,200 " 19 ,
4 -,6,000 200 5 2 ,

MouoOIl 5 11.250 2,400 7 0 2
6 ,go 5,400 2 0 0
7 '55 5,400 0 1 0
0 14,500 2,400 5 0 1
9 1,040 5,400 6 2 1

--.. ~....._______ ... v •• ._---......--_.. ,.. ------------



Taol. 7. Mean bacterial counts 1ll wat.er fi'0III well& with and viti,oi1t oat.Ue
keeping ill different <Jeuoll8

--------- • ••• ._- - • - .. • ---- • --
S..r I-lonaoon--_.- ----_... ------- .... ••• -_. • -

Pucoa l"UOOa-katOhtt. l'atoha Pucoa Pucea-katcba ';~O;tcha

-----------_. ----.--- .----_. - I••. 1 .. -
S~ 1,540 ,,603 5,9'2 231,975 621,526 42,921
MPN '.805 4,465 ,.071 9,4'75 4.259 4.729

With E. I2l! ~ 52 42 ,., 9 17cot.tle -
keeplQB il'S 1 10 6, 4' 5 2

£.It. ar
tr.1DfleAl 4 7 5 2

SPC 1.005 2,259 4,183 160,'20 539,920 3".011
lmi .,.497 2,5« 4,076 5,2" 4,610 3,471

W1tbollt. 3, !& 58 26 17 4 ., 6oaUle
keeping FS 5 11 94 2 7 5

Cl.~

t'r!l1;?eD.! 10 ., 4 2 2 2

---_._---------------- --- --------------
i:
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Table 8. ADalya18 of the buot.rial counte of water 1D
pUDOa vella vit:h and without aatU. keeping 1n

_____••_. .._.__'-..--. • ............. • 1 ....

Deot..ia1
oounte

.,__________.._._.._._.__._.. 4.... ... __..__........' .__•
Cattle
lteep1ns
l'lrr0l'

CaUl.
keeping

Error

1

1 0.1147

Cattle
koep1l)$

1

5

1

5 20 4

1

';

------_._-_._...•_-_._.-..__._,_._._._..'.'---_._-,--------....
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l'aJle 9. J\D8lys1. of the baoter1al oounts of water 1n
pucca well. wUh lUld vi tbollt oaUle k..p1na
1D moneooJl

__••• _'lIIlI .. ,•••• • • • __• _

ss__~ • __ .•• • •• ._._. .1 _

MPN

CaUle
keep.lDg

Cattle
keep1Dg

Error

1

5

1

0.0671

0.1105

0.04

Rrror

1

5

FS

Cattle
keeping

!!lrrar

0.73

oattle
khp1nc

'lh-ror

1

5
---••••, ......-_____________ •••• ..... _ 1 ....



Table 10. Analyei. of: the baOtOl'lal oounto of: _ter
1J1 puooa-tatoba _11. vUb aM witho\odl oattl.
keeping in 8l8lllI'

--------..- •••• t ... _ ••••• 1•••• _ ••• • __, ._._......._ .._._.__.....

55 MS
........... I.' aa_.. I... ., 1.--..- t.

Cat.tl.
keep10g

Oat..l.
Iteeping

BrrOl'

1

1

14

Cattle
ke.ping

1I'S

adU.
It••ping

~jrl"Ol'

1

14 1309.75

Cattl.
kMnlc

lin'or

1

,..
_____ .F' I .1 • • I d. we. ••• ..__. ••• •
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Table 11. Am11f11tl of the lmOtor1Bl OOtWttt!l of Wilt.. 18
pUOoa-lmtoha 118118 with Md without oattle
keonlllR In 8OneOGa

__ • .. .... ,.u__n. , • • _

2laoterinl
counts sa
-------.. -------------_.-.-_._..---.-----------------_._-
SPa

Cot:;le
keeplD,1

:wo.r

Cattle
k..pi,C

1 0.1491 0.1492

1 1.0756 1.0756

FS

CaUle
",.ep111g

irrOll' 14 872.75

CatUe
keeping

1

14

0.5625 0.15

. ... . _.- _._-------". -------------.------
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fable 12. Analys1B ot the baoti'l"lal oounts of wter in
katoha veUe with BDd with:;ut cattle keep1Dg
itl 8\11DU'

--_. . ...._--_._-_...-._.-_...._.-.----_._._.._.__._...._-,_.----
Jlacter1al '~o'-- - "''' M'" ...00unte " ........ ",r "''' ~l II
_ ..... ._ • ....-. • a t______ .... _

G,lt tle
keep11Mt

r:nw

Cattle
ltHt'1ng

"lrror.

1

15

1

15

0.00 0.00

'''70

Cattle
k..p1tIR

Bnor

Cattle
keeping

Error 15 21~~.O 14241.?"

Cattle
keeping

1

15-------_...__.,••_.....---_.--_..._--_._--------- .--_._- . -----
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Table ". ADaly818 of the baO~ft'lal oounte of vat.. IJl
Jcatoha wlls v1\b aad vitbo\R caUle kee1)1Dg

1n lIOD800ft

__ •• - •• a __ B.. •..._....

• • dec. • •• •••• .. ..... 11.

ss
....,

d•••••,
..--. -.

sro

MPH

Cattle
keeplng

Nnor

I!JrrOl'

1

1

15

0.4969

12.0017 0.0001

C"Ule
k••p!Qg

~OZ'

1

15 514.4306 20.962

0.89

OattLe
kee-p1rl£

J.:rror

1

15

0.'176 0.09

-------.........-.-_._----._--..,_.-....__.'_.._,----_._-------------
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Table 14. AMlye1e of the blIoter1al OO\W'lt. in w\v from
dU'terent tJpee of well. wlthollt onttl. k..pbc

1ft 8I8lIIeJ'..--.-.-..... • ......... ..,. t • •• I .....................
Baoterial

l:lo~e Dr 8& US I'ooaate-- • --.--. ........... ........_-- • •• •
'l'.Yr!. of 2 0.41.2 0.211 0.58
we·l.

~)ro

lIrror 17 0.1515 0.3622

X;rli: of 2 0.911. 0.4557 1.20
we •

lluor 17 6.4479 0"'79'

~~:
ot 2 1261.1026 640.5514 0.87

1·S2U,
lJl'1"0l" 17 12509.0912 7'5.E.!292

..,.,. of 2 16''''.875 8168.9'15 0.94:,t:Y'7.ee
velle

~'s
1'~ 17 147155.875 Ab56.?279

'l'y'!"'t:t or
velle 2 166.00~ £3'.0042 '.77-

Itt. ''It'rnr 1'7 ,.,4.5417 :>2.0.,'9

•• • _... ------... • ••••••___•• ra •••• ...--------.
" Sip-I'll#' lc:".nt at sIC level
Mttpll
71 - 10."", 12 - 1.6'5, T, - '.667,
2rJ.;Ugal U"..,.,.. toE egmnvl., bUJiIIll

1'1 aad 1'2 - 6.7051 1', aDd T., • 6.60'. t 2 and T, - 4.812



fable 15. ~y.1D of the b.....1al ooua1.e 1ft "",t.. tl"0111

cUrterent t)',.. of wl.l. viUol1t oattl. keeping

1D IIOnaoOft
____...__• •• J nr __ I

.. IF ........111_ •••

MS-_•.._.-_.._._..•__._.._._._.---_..._-_._--,-----_....__.,-_...---
1'.nlee of
wl1e

;'nor

1'nee of
vell.

T;ty>8li1 ot
welle

~

2

17

2

17

2

17

17

2

17
_________,._,_••_.__._.._ ••'...._ .._._, • • •• ._,V .... Pl ••• _.



fabl. 16. Maly:>ia of the baoter1al OOWlte 1n ¥'lter !J'CI8

different types of welle wltboattle keeping -
a'....

________ • r •• .-, ._. • .---••• ,. ••

"..J.Oterl81 So\.U'O.
oounts____• ... _. •••_.__•• u ..._•• ••_ .. - --..

1'.vl!: of 2 0.1'544
we •

fa-r01' 17 8.41'"

l"·e..e ot 1.210',J j'

well.

"'in'or 17 11.748

0,,4949

0.6911

17 110905.0

197.4

::.'ypee of 9846.675 4923..3375 1.2'
wU.

l'S
Drr01' 17 61799 ..875 '9OC~.221"J

:i:Jpelil of 77.05 13.525 0.67
welle

~- ':n-w 17 '545.5 20.'2'5ntl'egl

-- • .... ----- ..............- ----_... ..._--
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fable 17. Aoalya1a of the b8cterll1ll Gaunt-a in water trom
(UfforGnt tynel3 ot wells w1th oattle k~el1n8 ..
IIOmtOon

.-•• -.__.. ---
UP 58 M;;; II

• • _...-- f • I •• • .._-_........
2 4.1665 2.00.,2 0.98

haot.rlal
OOI.1D~.

------_._----......_--_._--
-_......_-.__._.------------
are

17

=01
Error 17 1.0755

17

FS

typee ot
weUe

,., 1.,10'.75

2

17-----------._-_._.__.-_._ -._.------------ ...
• ~'ignHloant at 5 ~ level

!!"Plt
t, .. 5.25, X?.. 1.5, X.,.. 1.5.

£l'1U0al dJ.t:fmtpq. fa 0QIPJ!U'!1QJl ahlritM
1', and 12 .. .,.m, 71 flQd f., .. '.207, T2 aDd 1', .. 2.619.



• l:)1gn1ftoant at 5~ 1."e1

Me'll
SPC - '1', - '.099, 1'2 - 4.106.
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!able 18. 4Dalysb of tbe ....0D8l var1aUol1ll 1n tbe

beeter1al ooUDt8 in wat..

..-...._--... • ,. . - ••••• • ••••
• _._._ 1 ••________

Bacterial
f'>OO:i1"H. DF BE mi P'00unto

••• - • • ...... .. d • , $1 , • -- . .... v •

Seeaons 1 2'.6341 2'3.6341 19.50·
are

,hw 78 945214 1.2110

Seuon. 1 0.0906 0.0906 0."
;:lrlroI' 78 52.5' 0.6735

3"008 1 9658.0125 96tJ8.0125 5.61·
E. IIU...- '}~~or 78 "28"."'5 1702.966'

l'4IUIOne 1 7742.1125 't4?1125 2."
FS

lJrTor 78 ~9640.775 3328.7279

~U,')U 1 82.0125 82.0125 5.8'·f.ti per::
!;l!;;!DI l'l1'rOl" 78 1097.475 14.0702

------ ------_._ ,------------------------ --
C:ttl0a4 d1rII£IDQg.~
g019~I1.J,_et""'R

l'1'lOd '1:2 - 0.49 '

!. ~. -I, - 30.2 J 'l'2-n.?25. '1:, aDd T;? - 18.3/33.

ii=- T, - '.75. 1'2-1•725• :t', and :l2 - 1.669<
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Table 19. Innwanoe or tl:le oti8l'aoterhtios of welle,
oattle keeping aDd latrine. on the baCterial
counts durlne: emn..

..----..... •••••
__________ ... II _._••••____ ......

II ....._ •••••u , ... -
Eaoter1al SOuroe ri8 SS MS PGOUlA. (y)
••• I • •• IF -- ., • .......,.- I -- • -.

RefTesalon 11 6.~4 0.5984 2,44·
S~"C

lirroJ' 6 1,96;1 0,2456

ntllJ,Naolon 11 10,3'376 0,9452 2,9'·
HPI

&<.01' 8 ~,5608 0,"201

Fa

a
I -- T. IG. .... r_ •• 4' • _ aM II.' •• _ .......

a - 8J.4ra1tl0QDt at 10~ 1..81



'1'ab1e 1ge. Regression 11nea

___• • ._._____ ----••-----_. • ~_ ..._---------_._---_._._----_._-----._---_••_,----_. I •__

'I_._._-----_._._-----_..._---_..,------------------- . ...,. _ -. ..-_. , -- .---

O.Otrl 0.014

4.451-13.721

0.215 -().137

0.<;')8 -0.247

13.12 "W.n6

31>.305 -19.66?1'8

a.J1E. 25.1)41 1.138 1.194 -0-359 0.269 0.05 -1.999
:J:lM'Dii
_ .-. • ••_••__• __,. • ~ • as.

!7pe ef ..'ell
Depth cf Ii.ll

Ilepth of l1ni:1g

fype of c"ttlo slv.•d
'.()Catiell of shed

Xc., -J

X'O 
X,1 -

ifUlllb.,.., of mUm21a

D1at:loo, betwen 'll~Ut'e p1t end well

I'ype of l,!trlne
Distance between latrlnemd well
I.oc<il.t!cm 01,' lHtr~ J:W
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'fable 20. InflUiltnoe ot \he ohtU'aoterloUoa ot dUe.
osatUe k..~lDg aM ll\tl'lnee on the baot.,1al
ooume durIn« _neoOD---_ _-_.._.._.----_._._.-.__ -.------..._..------_.. _.--_-_ _-

----..._- -_...-..... . .-.. ----------". .--
Regreoa!ol'l 11

l!lJTor

Begreoalon 11
MPN

e

E-'H_.~

J'S

degre..lcn 11 7.86012 0.99

a 7.91108

-_...-_.--_.....--._._- e. . •._ .......__ _ . _-. .•



rable 208. Pegrue10n ltr'D

__I - • ._. .~__• I • • • •

y X,
______,_._, ...._ ...~ . ....._. •__ I'. "C

SPC 0."

.I• .-u "'.4n8 4.307 6.5S'l -}.930 '.856
•

JS 72.'98 0.42' 19.'74 -8.475 6.654

5.199 -0.104 7.685

0.529 1.749 6.384

-0.724 -10.992..
-2.B06 -29.465

---------------- .1 1. ---- •• • _. _

%, - 1)pe o£ _U

~ - Depth of well
x., - De~ or 11rLlflB
%4 - 1'7pe of caUle shed
Xs - D1etauoe between shod 'me! well
16 - Location of sba4

~ - li1Iaber of ard.lIlala
Xa - Dil'Jtan.. between lll!lUlure pit !tad well

~ - XJpe of levi.
"'0· Ilhtance between latrIne !lo<1 well
%". T40ution or latr1De



7,,,hJ.. 21. Inrlwmoe of the Ohat'3oteristJ.oe or wello and
lav1n. on the baOl.e~it;\l oou."lte In 91Dm1Jl'

(houeehOld~, w1th~u.t oattle keeping)
____.. . _...., .... 11_.__.... .__._. . __......._., •

fmoter11ll
OOIUlta

ss__._.... . u_. ._. ........_. •__,. . ._...... _

sro
6

"
6

4.535'

-. '" (.;.,'""'.,..NO;Dr... ~

6

1'3
__________________._._._._. ....__• .1 _



Tatle 21a. 1l8greeaion linee

-_._-----_._._----------------------- ... --------------------_._._---
Constant

(a) X,

----------_....._-----------------------------_._--_._------_...----

L. 2211 229.2166

ps .jY7.79:?

-0."<>1 0• .,38 -C' .021 !" ")03 -0.04' -0.075'i".! ."-

•,).4?4 -0.063 0.446 _':' .1"';(D4. 0.032 -0.094

0.869 -e.f.l2 16.241 ').191 -1.6(';6 6.70

9.~ 26.851 -20.604 '4.308 -o.1B -41.011

1.599 - 0.0" ".412 0.759 0.154 0.991

0."

._-,--_.._--------------------------------------------_...-..- ----------
%, -
~ 
x, -

'L7pG or well
'lItpth of well
Dapth of lining

Type o£ latrine
ryiet~nc. bet~~en latrlDe ,3D! ~~1

T.oo!1t1cn af latrine



Table 22. IItfll»noe of tbe oberao.erbt.108 of vella eDII
leviDlla on the Notertal oounte ill _MOOn
(bDUHtIolde witbout oattle keeping)

.O_.. O_. d4_.__._. I I_I__• ....__ ... ..-_

M'J

.'..._._-_..,.__.._.-_._.-..-......_.._..-._._-_._._-.__....--_._-_.._----...
Regre••ion 6

SPe
!'\oroI' "

6

" 4.127 o.~.,

B.egs.ion 6

"

56.977

'7."6

266.706

6

,.,
6

,.,

Rctgres81on

--------. , •••• 11 ...... __•• 1 •••• 11_•••••_._. __

• 31p1f1onnt at 5~ 1•.,.1



Table 228. 1ie€resa10l'l 11aea

- • II • _.__" .... - •• ._--
'I

Coastant X, ~ X, X4 ~ 1ri a2e.)
------.-..------------ • •• •

___ I ----- -- • • -----------
SPe 4.9' -0.506 000.100 -0.581 -0.381 0.051 0.0:%' 0.19

MPlI -;).'5034 O.05B -0.216 0.221 o.m 0.047 -:'>.10' 0.58

!a.W1 9.619 0.171] 1.7:?6 -1.047 0.89 -Oe021 -0.448 0.28

PS 14.8695 -1.79' 0.041 -1.904 2.418 -0.384 0 .04' 0.17

it..:5 -4.2184 0.19 0.548 0.088 0.198 -0.062 0.14' 0.25

- n_
~._--- •• , .-.- • _ T •• , ---_... •••• L •• . ._- -- •

x.. - 1'Ipe ot well
~ - Depth or ....11
~ - ~th or lining.,

1:4 - 'l'ype of lau1_
Xs - Jll.et~moe between liiltrine and kell
16 - T.ocation of latrine



table 2'. IDtluenoe of the ol1araOterictl08 of voUe aDd
18t1"1.a lIlou (J.a boUMbolda with cattle
keeping) Oft the *terlal oounte 1n lhlD'W'"__. .__._, ._.. , ..... , ._. ._..... ... ._1. _

Bacterial
oowrte Ks F
______•• I • _ ••• _ • ..... __.__

6

l'
6

" 0.4792

negra.alon

6 20510.05'9 "18."2'

" 54654.746' 4204.2112

6

13 286.779
--.... . ---..._._---,_.-_.---_._-._.__.__......_._.__.._-------



......---._._----_.._._._.__._._.,--,----_.-------_._._.-----_.----------
--------------_._-_••_--,_.--_... ------------ ._-- .. -------------

-1.465 ..0.0893 0.3289" -0.2326 0.1062 0.0038 0.1747

6.7695 -0.4 '109"-0.255 -1.11~ -0.28 -0.0:'22 0.2'36

-754.0434 ,.0618 18.4659 -10.2701 -29.9145 1.936' 53.8427

-294.0516 ?5.10S5 2.039 21.,..6, -15.1569 0.1305 8.~

0.5129

- •• a •• 1Ii __• • ... • ... ••_. ._. • ._••_._.__• 11 _

1:, - 1)pe of w11

~ - Depth of well
X, - Depth of 11D1llf!'

1:. - 1)',. of la\r1De

x.;" D1£It.aooe bfltween la·,r1nt' ",m well
16" toeatlon of letriDt



Table 24. Inn_noe of the ohaI'l,loterbt1o/ll of wlll aDd

latrine. alone (ill bowuthol4e wi tll oatUI

keeping) OD tbe 1lao\Or1a1 COWl". 1D mollIIOOD

-------.,. --- .... - ....----.------------
»aoterlal SoUl''" l'JJ' sa r4i ,
COunt.________ T.

• r r .. d. - ...... • ._....-- ._........----
1iegr...l<.'lD 6 2'.6536 3.94::" ,.6-

src
anor " 16.5696 1.2746

iiegrofilaloQ 6 8.21362 1.:5610 1• .,
NPI

Snw " 1'.85" 1.0656

Rogr88lJlon 6 19'n.4'94 328.9032 1.78

!a. uJ.l..
2399.3806 184.56'17Error "

;'leer.Galan 6 6790.0" 1n1.66ee 1.55

"..,
'!lrror l' 9519.187 7'.52.2452

"iegres6!oo 6 5: .2448 9.0400 1.?"

lti& Errol' ,.,
95.~52 7•.,.66

- _.._.. • U I 1"-. __• •• __



.• 1. .. -
rl

• -
0.59

0.:51

0.45

0.4'

0.360.7213

-".5461 -0.5424 0.40'S 0.159:1 0.5897 0.010 0.5904

5.6077 -0.3437 0.'00 -0.7101 0.2314 -0 ,v'79 -0.002.,,,,,,.0

170.0956 3.9368 3.26:59 2.:5118 5.53f;2 -0.1132 -1'.446'·

rSS.704 -5.'358 1'.8656 -2.6502 -4.9597 -2.44B51t -5.6209

COMtnnt
(a)'1

-- ------- ..._-...--- ..... ------ --.. -. -------_.----

_______. •• ._u ......_. _

MHi

b.~

FS

________• • -.... ._._. .,••• ••_. . .......- • 4__

X, - ~ or well
X:? - .ile~ of .....11.I, - Depth of lin.' as

%4 - Type of laU'1ne
y -1!1st...noe bet"(lQU latri118 ::.nd liell?16 - Loc~ti.Gl. of 1 ,trine



Table 25. YC/F$ ratio. 1D veU vater trom hOusehOld.
wHil nn1 wUbou.lI 08ttle keep1ng

at ..

'1C/FS ratio.-----------_.........-.•.-----_._--_._---_.--._.__.._.--------..... ---------_._._----
----------_.......----. - --------------•.., ••

1 15.0 5.0
2 5.5 7.0

'3 18.0 0.15

4 1.00 7.66

With etattle S 0."25 1.368

keepUe; 6 10.0 0.'53
7 1.0 4.5
8 ::>.41 2.0
'9 CM)0045 1.2

10 4.61' 6.0
11 '4.0 1.0
'12 •• ".5

-------------------- ••• ---------------------- •

Il'1thotlt

oettl.
k••pint"

4
5
6
1
a
9

10
11
12

16.5
5.666
5.75
2.4
".0
1.644
1.4

5.'
0.045

0."
1.0
0.441

2.0
0.5
2.0
3.0
1.0
O.1aS

0."
0.75
'.0
0.664
2.5
3.0-----.. _.-------_.---,-----. ....._•.......------_.---..---





DISCUSSION

hn to air, weter 1s e...nUal for the enatenoe of

Ute. But lIaD,Y cU....... atf'eotlng lBIUl m; well •• aniMl.

an _t....borne. 1'bough wnoleeome wet.. 18 ideal, 1t 1.

aot ..ailable in aU place. at all Ume. >'eople 1n d"elopins

oountriea liepead OIl well vat. in -;1OJ'1ty of oase.. the

well. 111 the "l1hgee 111 Ia41a .e gsnerally .hallow tYr<e

dd illlproperly contJU'uote4 eDd lI1II1tlta1ned.~1l obs...,ed,

.UGh ",,1111 a" 11kely to bo poll\lt.ed troll diff..e. eouroe.

Dueh u an1maJ. ahode, lIIIDure pil.., 8Bl"ioul tl.U"laJ, 1aad lBIUlurecl

with anJ.mal excreta, OOIIpOlilt pit. aDd lau,.... The oondl

tione 111 Ker?la l!II'e DOt lIIWth dlfteftllt troll others 111 We

lIIatter. 1'ltIe to 11111taUone ot laad \he bouao8 WU'e bu1U

1n l1Ja1ted boldinp end the oattl. vere k.pt very 01088 to

buaaaD clw8ll1np. The welle were aleo eUftlt not tar tram tbe

hlDUl llDd rara1lllal bsbitationa. ODd.. the above ci1"OUlll8tanoea

1t waa apPl'chrlaw to lMk8 II 8tudJ of the extend ot cont8lll1

aaUon of wll wat.. due to oattle kMping and i_tor.

related to that.

!be ol 1tlcnUon of the well. lDto puooa, puooa-katoha

an4 katoha llIaCIe to cU.ttweDtlate tbell on the bul. ot

tbe type of oOll8t1'Wttlou. Cat t18 keeping U II probable

BOUZ'Oe of oontwnation, the wella were further oatep,erlae4



oa the bsals of tbe pre••noe aDd ab.eno. ot cattle pep1ns

1D the bOUlItebo14e.

The aaa1~ .urvey of the wells 1u fort)' bOueebOldIJ

..180ted at rlllDclOIIt from the are. o£ irrreetigaUon r ..eale4

that Bcme of t.tt.- eoUer,. the requf,r-.ate of a sanl. t1U7

vell, beinl'" s!l1.11o\.' open veUs, 1'Oor eanit!\l7 !l1.l111t.y of

au.cb wella W8l'8 ...11.. rOpOrtt14 b7 Wileon and r'J.lee (1915).

Th.~' \/fire poorl~ ae"1r:ned from a sanitary pOint of view.

1"11.1r oonatrurJUotl8 were 1lapufeot "nd prot60t1on wa.a la

acleqUllte, 'l'bel'efore, there wae «'IfIrY po8sibllity of coot_

nation ot vater la t.be well. fl'OIft the 8U1"!"oUD41nll' BOlll'088 of

poll1&t1on, 'nunoe were Illt\IV BOurO.. of pollution for all

wella lJuob 0.. went of eov.. at the to]) or wello, b\llltU1

aotlvi ty 8Uf'\b as b8th1~t ~lDg Of clothea, u.tenai18 aad

an1Jlmle, proxial't.y to latri••, uS-l shede and lllIaQUJ'8

pitat lUIe ot dil"t7 bl.1Oket8 and ropes tor drawing wat... and

1mprop8l' ma1n'ilemnoe of the vell.. bush there ..... no

8tOl'll vat... rUJt.Ott into the wella, water vhJob sksJ»teel

arounu t1w ehaft Of t.he welle oould Mep ~l:'oUl',ll the 11111,.

.tOaM into the wella. rbe ........ 41etance ot the welle

h'oa o,tUe ehede, maaur8 o1te sD4 letr1"e. wan le...

tma \hat reoOllll'llODded b7 Jllu'k ('911), 8Dhan01ng t.be ..,hanc..

o! water pollution.
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In order W .8M88 tM baOtorlo1og10al <jUi"l1t.y of

well vater, tn. SUO, MPH of coUtorae, ,E..~. Fc aDd

91. P'£1'tlM'P' were detenUne4. bil' oounts tar

uo.ed.. tbe reoCllWlende4 etaDdlU'da Ind10'1t,1ng oontam1

ooUou wlth the tuoal at.dale ot W8l"It-blooded alUl:l&la.

AD the oounta of lodioatO'1' beoter1a wore DOt ooueJ.dOl'ably

h5.gh in any well U1 tillllf of 0011801..1'.01.1, direct 00l.tani.1

nuUon 101110" the faHal 8Il'lteriala (H),lld not Do suapeot.ed.

1bie was sUPpOrted by toM tat. that dur1ng eUllllllGr ouly

f37,S per oe., 60 per oent. !Uld eo ,. oent o,;1;l1e wella

d14 h8J'bo.. ~ uu.. FS IUId g, Jit!U1r1AheQlh real'ecUnly,

,.hereaa iLl l'llC'lUlOon t£ley 10101'8 95 per oent, 65 !Jer !J1,~,t :J.nd

67.5 pel' cem, The preseace of i. 921&. and ?S p". lU1

idu of recent pOllut:1on of vello,

The ab••40o of ?$ I.UlIIl pre••noe of .!.~ and .Q.a. JI£""

trJ.w:g1 1n vella Mowed that tbe;i hillel been reoently

pOllllted prior to the day of OOUeotiOfl or water. '!'bie"'"

beoa1Ah of tho ftp14 tUe-of't rate of r..oal u1.repMOoool

out side 11.8 Datura]. bOn. Some ot the welle shoved the

p1'tiHuoe of' Cl. lIU'hipgeM ollly wbiQb ind1cl1t.ed a pdt,

pOlluUon, AI'\Y buw, lllll t.hQ vella fire 1L0\'81"'1ncl1 Qontaai

Dated \With faecal IIatt.r, bll\ 1nd1not~ aa the oountll of

1ndloatOl" baCtflria were low.
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!be total bftOter1a1 ooum at 3S·C 8l1@K80ted the

po..ible pre.enoe of paraa1t1c bacner1a o~ 1II8J'lIl""blooded

8oiMl. rat;;.. t.haD oapropbytio beateru t though the)'

uy JIllsa f!J'OW slowly ..,410 at. 'S·C as baa 'Mea repol'te4 bJ
Cruioltebank Ii Il.. (19'75). .4 hwulnd-f'old 1nereGo 1n

the 5':lC at 'S·c r..,eo.180 II elldden or~ 1n the 88n1tary

oonditione of t11e wolle during IlOl'WOOfh Bu' thia llX1l'e...

1n S'0 ",.. not aooompan!ed by a oorreepondlnf: rloe in the

lndioatOl' bacter1a. DJough. aUght increase in the

proetapttve ooUtOl'll count wee ob8erved, it vae not

statist10ally signifioant. Therefore, it La presumed

that the lIInVy of noil beeteria lnto the well vater was

reilpollOlble for the enhanoed SJlC durlllf!; monsoon. Gller...

( 1975) eugr;ested the sudden lDOrean ln the ,ro 88 an

1ndioat10n of pOllution with eurfaoe dra1~ or 8ewage.

U~'glen1o tn.an activities and the UH of dirty roJ)88

and buoketa far dr'lving vater 1teelf were au:t'fio1ent to

pollut.e vater w1th the surfaoe eoll. The eurfaoe eo11

8ur1'ou.ndinr: the welle \/ft'e oon,.o1,.t84 w1 th tne uol'eta

ot WIlI'ID-blooded an.1Jlmlo am blrd8. especially during

lIIOD800D owlne to water lo,gt1:1ng.

Puoolatlon of l.V1suff101enUy f'lUere4 wt.. tlU"oush

the epaoee 1n the l1a1ng of t.... well. 00"'-14 also be another
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n ..on fOf.' tl.:l$ W11laWftl lnoreaee in the m:oc dlJl".1ng

BlOlUJOon. Tb1. oonolue1on 18 8\lP'l101"te4 by \he obeervatlou

of steel (1961). Though 1n the preeent atud¥ a ohN1~ 1D

the SIC 1n ..eoo1atlon with the onset of raioe wae round,

the re,on ot !JarreU and Rov1an4 (1979) eto not .upport

thi8.

rbe statist10al analys1. of the S}~ rev.aled that ~

CO mto vere not o1p,n1fl<nnUy dlff"'fi1'lt 1n 41ft.ent type.

ot welb snd among vella w1th and "Uhout oattle ..pl••

1'h1a obaenatiO'l'1 WU 1n Q{'I'eeHnt wi th tMt of Sandhu u 91.
( 1979) • n. toW14 that thlt ba.to weU des1ga had 11t Ue

etroot on the extent of baoter1010g!oeJ. pollution of wat....

A s1gnJ.f10,ult nos1tlve correlation with the type of latr11'18

W88 found. The oountfl il'1oret:lsed 1ll t.be households with plt

latrln.. than ii-C." type rmd .epUc talJk.a. 'l'heplte were

not l1ned or plaater(!4. The depth ot latrines ....... Blmoat

the same as that of weU. In 80me hou••holds and U"Ould

perlll1t orGlUI oontudn;ttiol1 between wU. al1l2 latr1... dlll'1Dg

1I01'l800n. ',ben tho water tllble roa. Iq) [luring aonaoon,

baoterla 00 Id move through the later1te eol1 Into the wlla.

Xhe lIov.ent of septio tank et:t'1Wtnt lat...eJ.ly through

01'..1"6 1n tho rOOk tor gr,-"t dbuno.. with little obaDgO

1n 1u baoterlo1og1oal oheraoterbtlo8 WlI8 "ported by
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Vogt (1961). ilut, the WSWI' mov_ent tbro<lgh lator1te

8011 was not stwUe4 In Ws arM.

Gell2reich (1970) obse1"'\fe4 B poolUv. oorrelation betwen

B ool1foJ'lll count and W8'I'Il-bloodod lMiw"s faecal oontamJ.·

nation. The ooliform count ino1udes bot!". faeoal and non

t88081 ooUform., vb.! 011 vere differentiated by lIIMD8 of

.&1J" teet.

ID all the vella the total ooliform dent! ty 'Wl".JJ higt.

thnn the preaorlbed 8t.1lndal'de tor shallov welle. Defore the

onset of ra1ne, counts were releU..ely love !Jut h1:rbeT' counts

",ere Ob88l'Ved durizu;r the 8fU'17 we.1ta of the rains. l'h1e

locr.aH wee atat1sUoally not slgn1f1olUlt. The 811Mt

'V9I"iaUOfl in the oount IIIay be due to t'. nonfaeo01 0011foru

of 8011 orlpln aa ev1denced by a etatistioally aienlf1o~t

reduction in the !. Wi. (loun" dUl'lfl#l' IliItmaoon. The MPN of

ool1forIUI in vater were high ev. viMtn lia.~ were absent.

This showed the pre2100M ot noataeoal ooUtol'llUl. 1\'18 higb

ln0l'8Ue 1n tbe nOn1'altOal ool1f'Ol'lIl8 1n WIlt.or lnllio.,t. either

oontamination of tbe well wster v1 th 8011 or with faecal

_tWl' at a tirM eu:t!lo1ent17 ".ot. to allow hltOal collfonu

to 41. out. In tropical watore the oontllUtoal eolifo1"lls

app•• 1n abuManoe. Thie ID1ght be the oause of rill'll'
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Increue 1n the ~:-"(: ",nil the el1ght lnore:rase 1n MPH ot

aoHroma. but reduction ln Lnd1cRtor baoterlaloounte.

Sill11ar ooncltllll1on vae reaoAed by APH" (1971).

It waa observed t1".t Hilt depth of lining of 't<"iil well

and tlle dietl.moe between ~..be well ;U2d Ollt tle i1JJed influenced

the MPH of ool1forme. 'rtley were ne{;,at1'Vely oorrel,ted. AD

the \1eptJ': 0" t':E'! 11nine 11101'...$4 the ClO,xat d'Jl.'ll'eaIMd. 80

:.Usa tertII8%' tbe (tattle alle4. lover t.":ce preslJIlpthe ooliform

count. r.!ntoll (19 5) nud !laI'I'ell aDd Rowland (1979) hnve

aleo observed that soms degr.. of protectIon from nollutlon

Wll af'1'or'~.•d by Umng 1.1:1.. velle.

TllOl:Wl:L. pH of the vall vatere ws noted 1tu oorrolat1on

witn the oou.nta were not oomputed lilS taey WOl'fI rlll on albUne

e1de witho.:.t Jauch variatlon 1n both ..aaoM. :iandhu 1111.
( 1979) tOl.Ual a weak podtbe correlation b81.·.".80 pE ,:l.tld total

colltorrae in ~rl~ wnter.

rr.l8 pre.ence of indloator bacterla in water 18 aooepted

Q8 a 01881' 1ndioa:Uon of Us oontaa1natlon with faeoal

Illl1ter1aJ... The faecal ooUton&(Ji. £2.U.) e.nd P,l,rown at

.,5·0 vere the OOIlImOnly aooept.e4 bIaOt.er1aJ. ludioatol'e o£

polltrtlon (ttoternan 1.1 al. 1914). So. perttlDUD'. 1"8 an4

-l. ,gW, weI'\'; oonsidered ae oomcm lndloatoS' baot6S'la aDd
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patt~ne bJ Cruiok:.eh8nk t1!l.- (19'7'3) f.Illd nail.,. and

"cOMOe (1976). l"aeonl 0011£0l'1li8, FS and £1. _tupg'.
along witb .ntro'VlrWle' and 1. unWPPe could be Qlte4

.. ind1oatore ot 1'aeoo1 poUlltlon ot \l6t.. (Verstraete 8Dd

Teete, 1915). 'l'beretor., the organl•• whioh haVe grow at

;S·C 111 the respect1v. eeleoUv. ~d1a :for lil. 22li" Pr' 8Il.d

21.. UCil.'fi'1nt;'. oould Le oorl81dered as Indlc\itOJ'£i of f'aeoal

polltlt1on. All the well. bad at i.aet one or lllOl'e of thle

baoter1n ehoTa1.ng that they had been polluted currently 01'

In the paet with t!~e .f880!l1 I118tter of' bUlllM and/or animal

8Ouroe••

The vall. froa be leeholde without c,]ttle keon1ni 113.'

alao shown ll. 2211 and oth.r indioator baoteria. :!'hie oould

00.. fl:om .1 thEIr the 111t1"112'8 or from the vegetations OD

the liiUne Qi' the wella or insecta which hllltl part of

t"e1r ure oycl. In COw <lung, as 8utlP8.ted by GeldJ'iob

(1970). Ul1hygiea1o hUIII8D &OUvlt1•• could alao oontl"lbut.

to the oontalllinaUon of ",eU vater.

~ L.~ laolatea from all 9am;:>l.lJ heine poe! t1.,8 to

EljkJlwJl t61l1t indioated them WI .L. 9S.U. t~·pe I. For ccDtlr

\lltitlon hkiOlc prod\¥tt1on'-t 44.5·0 'WII8 8ui::r,eeted hy::~arrel

t.<nd RowlmlQ (1979). But Sojka (1965) _ C.e1dreloh (1970)
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ba'fe suggested m~kmaD teet for the detect.1on of ~ 2.5111
ty",e I. nut in tJ'orloal wt... rnebe1eUa nud <:1trol:laOter

In"OI1p8 l'l1ilO i~OV at 44-0 ae obHJ"98d bJ' KetugampOla (1958),

MoIllBa (1965) and Clvieon lUid James (197').

'rhcre we no a1gnifioant dirt..nee between the ooUDt6

of h S!.211., 1"8 aDd Qk p!rfr&Pl.8 in wter oolleote4 troa

the welle 1n h018eholds with and wltbollt odtle kee,:.lnc.

But II eeaaoual redtlOtiol1 during monaoen wae obeft'Yed 111

the.. oounts. 1hte lI87 be due to U. 411ution BS a result

of inoreaee in the vollJH ot well water or due to rapid

c11o-otf of the indioator baoteria lUI observed by Mot'et..8

!! .... (1979). He 013""84 that tile die-of.f 1'810" of

ool1fonse vere eUghtly IIOre r8»i4 that the FS. Btee1 (1960)

tolD! that ool1foru die at 10garithlll1c rate and rev 1n41

,,!dual. existed for ween or mon_. 51Jallarly Oooke (1914)

l'eporte4 that li&. 221l 41d DOt lIUlt1ply 1n Z1atu:ra1 wat..e

but only 81.U"1ived for a 11m1te4 Uae. 1'housh ~ SU!U.

type I 41e out iri 8011 taster,.. ob....ed by J.Qtteraoo

11 Al. (1974), they could pere1et 10 eurtaoe "11 und.....

lying cov llI8m1re for 20 weeb ('l'h... and Druce, 1955). Ae

the t_~J'1ture ot vater 1'8I18e4 26 to 29·0 durinr the Eltl.ld)'

period, the .L m1 oo.ld die ott tuter then nonfaeoal

.UtOI'M. Ye' anotber reuon for the elUlllp in tb.e .de. 9S!U.
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count during IIOr18Oon atgb, be due to i \II inoOllpetenoy to

eurwiYe with the natural beotlr1"lal tlOl'Q of wt_.

The 80U1'0" of indioator bacteria could be e1ther tl'OIl

lilntM],e 01" f'Z'0II latrines.mo s,,"iYal of these baoteda in

soil i8 limited but in oow dUDt: it 10 longer. tue depths

of latrines ware almost the £lame a8 that of vella in aome

;';(1'" and. it oould hel" in the 01'088 cont8l'il1nationoetW8Il

the welle and latrinH during lllOnIOon. The presenoe of'

in wat. lndiolilltll4 I'soent pOllution. J'roa the st ...dy it

W88 oooerved tlultt.he QL. lWlttlM!1ilI oounta ,h. nl»Oa wella

d\.U"inR' aUllk"'l9l' was significantly higher than in the other t.w

tY}l~tI;l of wella, irresplIOtive of' Oat Ue ke.ping. The oouot

of~ -t.liRg!ll!! vas eign1f'lountly higher durinc

8U8tlter than dur1nf: monsoon.

from the res ,ita of the etudy it oan be ooncluded that

the type of well do not have any direct. bearing en the

bacteriologioal qunllty of well water. ';,'1'8 aO.d'08. of

pollution could be dlf'~.'.rent., such as soil, vegetables,

IUllmnls 1U1d maD. Those well water. had shown oleai' Indi

cation of raeoal pOllution evidenced by the presence of

lDd1oator baoteria dl1l'ine all aeaeone, irre.peotive ot tbe

type o!' oonut1'uOUou Of vells. Thol.1@.:h visibly there ...
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aD iocr.,,!" in the bact.eial load 1":r'om tboae welle in

the hOuBeholds having aDimsl ke.pin« than tho.. vitblJut.

1'b1s d1ff'er,noe we DOt 8tatistioQ].1: signifioant. The

ab••noe of l:G':"oportiona1.' lnoreaoe of ooUfOl"lll and indloa1.ol'

baoter1a during lIiOMoon oorr.s"lOndlfl,11' to the 151'0 .".. pl"obab17

beo.... of toil' inabUity to 1Nn1... lIUl4 IIDV. tbrough eoll

in adverse oonditio... CoUtOl'll. and .nt....oooi beate1a

ia anima]. wet.s were removed by adlJOl"'l)t.1on du:rlng 8011

percolation and by die-ott beeallIJ' ot th.ir inability to

oOlDpete \/1 th the .stablished 8011 lI10r0tlora. s.._a1
...ire.ental \,a.rhbl••• vb•• the t_peratlll'o, oh.t08l

ooaposit1on and JtH of' wet., no~ only affeot the 1B10000'b1el

pOpulation in aoU8tlo .miro.eme 'b,*, also d'''.-.wae \be

removal oi:' baGteria by 8011 tJ'OII peoolaUng watG'.

1'be s... 22U. isolatee oould be oo.ide,d ae type I of

fBeoaJ, odrin. n-.e oonsideration of 1IC/PB ratiO P'" no

1ndlol\tion ;)f the ro121.1\'e UOl'tano. of' UlJaal 01' h~

IIOlINe of faecal oont8lll1nat1on. Non re.ulu tall1q 1.

the range 1.S t.o 6.5 indlonte4 both 8DS-l UtlJ/OI' b....

sour" of oontQlll1natlon or their adm.txture. A8 \be ....

time ~t faocal l'Ol1l1t1on of well water we .. krloWl\ the

a~)pl1oaUon of the FelPS r,,,,Uo to dls1..t..Qgu1l1h bet.. tbe
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&111JDa1 ~lnd hUl!1lUl eourGe ot pOllution vas not of muoh

rolnflDCo. Oeldreloh u4 tr.emaer (1969) teele that ro/PS

ratio i8 valid only during 24 h immediately following the

disol-:arg8 of baoter1a into water and the l.l8e ot ratio 1D

the OI'3fle of wells 18 not :te~Dd_.

Among the lDtUlY tsotel°. whioh were roe (".CllS!); 19 "or the

baoteriological q .. ,lity of w<lt.er, the". inoluded in the

sanitary o~. were al.'wo.oed for t:liltir role 11'1 the

baotoriologlOtU qu;~l1ty of well vatft'. It was found that

the de;,th or wll and type of latrine ... a positive

oorrelation wi til SPC end the depth of lining ba. 'l negat1.e

oorrelation with coliform count. -1'he ex.b,tenoe of the

latrine also ~t a n.~atlve correlat1on with re8~.ot to MPN.

The P~" count has a '-.oa1t1"e oorrelation wi tn depth of welle

and a negat1'le oorrelation with dltltanoe ot latrines f'rQll

the wolls. The distance ot the oattle Illhed 1m] the t;y~·. of

OOrtetrWJt1on t.ad looation did not show ~u\y 1llgl1if1oilnt

differenoe itl tbe baoterial counts 1n water. !'he dgn1tl0ant

,11fterenoe 1n the a. tarA-1w!... oount ill water trolll. l'uooa

wellll duriu€, SIB.>1er O!mllOt be explained. It ill oonoluded

that the oattle k.eev1n,g has no 8i«rUfloant influence on the

baote iolo{{loal qual .. ty of dOlHatl0 vell water in Mnnnu~ area

though all velle allowed ev1dence of faecal oontuinSlt1on.





:f'aotory qWilllty f'rOm the unitary po1Dt of ..Ie" aa it oow.d

be pollllted trom different lJOla'Oea. In the present stu4y,

lUI Imreef,lgat!on WG oondtete4 to 8Yaluate the boo'.1010g!o!\l

qualI t)' of doaeetlo well vater In Mennutl:lJ are. 111 tlllt 11ght

of its total baoterlal load, pro••ptt... ooUfom count aDd

the COWlts ot 00lIlm01l indicator baotw1a of r.eoal orip-1n

euoh aa ji. Wi. ?S ud 21, Rld'll_.

r.qM1 number o,t wlle 1'JtoIl houeeholdl!! keepinp: <:",ttle

aDd oth.erw1 '. were ael..-,ted t,1) f1nc1 the influence of oattle

k••pin« on the bacteriologloal, qual!ty of' well vnter. Forty

houoeholde ha'Vinfr velle were randOllIy ••leoted f1"OIII the .....nth

'tOO ninth W81'da or Olluk"'!ll'8 P8nOllayat, 1'riohur 1">18t1'10t, Y.erala

Stat. for oolleotion of WUI' e.ples. The eamnl•• for

baoter101ol",loal .xamination vere collected tor eix lIlOnt.lw

f'1"0. Muoh " 1981 to Al.1oA'1lSt ", 1981, _braolDf" bot.b 19lJ81W

and lJOutb-west monsoon. II eal11tvy survey of the above welle

w8 alec oond'JOte4 with the £ltd 01' a prepar~ !lroform. The

eu("..fIY wtUJ oondl.lctl!d on,~UfU8' 2., aDd :?4, 19131. The unl-

ta1'7 8\U"'le)' ",,801ed thet all the weUe In the etudy area

were sballow, open, dug we1l8 \lhion W8H not at all 8UJ1tU'y

£1'0. the point of view of tneir oon8vuctlon and MinteDllDOe
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All the welle were baving prosSmS ty to diUerent O(htrOOa

of pellul.ion B\JOh nit laVine_, mauure pUs, oattle all#1'f.

eto. !hey were loor,ted at an aver~. 418tance of 14.25 Ill,

9.9 m and 10.2 m,re5~eotlY.17.

~ wter samples were 0011001;84 aoeptloa.lly in wiele

lIOl.l'thed r('~nt l:iOttl.. !:..n/! trafl$~,oX'ted to tile lebor"tory

on loe in II t;;ermocol oheat. veter U!lI drl:1vn frOl:t ",ell.

:.w1n.g paJ 1.8 WI':loh 'WIIJre thoroul;rhly oleonrled and sterll1Bed

113 mePM of (\ blow lu1). In the lAbontory the Wt'\ter

BF:.llm1l!Ja 'lOre ntored at 5 to 10'0 till they were subjected

to nm,1,:'a1". 'i'el.11llJrqtu.rtt and pH Of the sam:le. were aleo

reoorded. Standard lIlethode flg8l'. :eaB broth,~13, " aDd

T8N agar plate. WAre used for the detection aDd .nt.-ration

of !ire, MP1IT of 00111'01'118, L...09JJ., 1'5 and U. ~..QI.,

ree"l8Oti"e~. In or~er to identify f,he l:.a. 0011 tyye I

8lItonp; tJ4e i.:... 221! ooloniea on mm agar r'latea, "a. jkllan test

was oondlJOted.

~te'l" 1n all tll. welle bad a .,fIr., high baot.erial 1064

than pre oribed, "or a 8wU tary wU. the iH'C 10 wter froa

iIOueeholda with ol1tUe k••~lng were hhil8r than 1D those

without oattle kefm:ll1,!t. Bu" etatieUoally thie difference

.. not 1111i''l'di'1o!tl'1t. The ,;pc dur1ng IIOnaoon increaaM



l1l.a1l4re4-tolti thaD 1n ..... nut 8 Iltat18t10w.l~' 1fteip1

t10QDt 1noroQ~;·. 1n the Kl'B of ool1f01'lll8 WQtiI notioed dur1D8

IIIODlIlO.,a. The indioat.or baOter1B weN round reduee4 durlDC

1IIOO800n 'but Sl;1inii'iOflDt :reduction was ohee:rved only in tbe

01•• of L lUlU. and !21&. _rrlAnM-

The sre and Fa 00" wer. feum to haVe til poe! ttve

correlatiol1 w1th tbe depth of vel18_ '!'he ere was aleo

pOsitively oorrolate4 witb tbe ty'" of 1l1trill8. Tho WlI ot

ool1rorme and depth ot Unlne wre negatively correlate4.

So also the d18t~. between well and latrine 1s negatively

oorrelated witn the 1'5 count. !he 8I1!Uy81s showed that tbe

oon~.dbl1'Uon from lat71raH to the beotor1010g.1oal quallt,

ot \later WI'W lIIOre than f1'oa oattle keeping.

The bacteriologioal aaal1818 ....aled that all velIe

were contamln·~ted with the faecal mBtoriale of llBZ'IIl-bloode4

animu.u oitbtr recently or l'8lIO'e11. ;'J:t llo81np,' 'PC/JI~ 1'01.10

in water tho 80\11"08 of contalnation oould not 1)8 lI80erta1l111d

\1DequS.vooeU;y_

'l'be baoteriole~;iod qual1't.1 ot water in hO\.lMholda \lith

and without oattle keen1ng were DOt e1gAitioantly different.

1'.b18 ebow that cattle keeping baa got no 1nflUllJl1Oe on the

bacteriologioal qun.l1 ty of well water 1n !.fBnnutJ'1;)' ar__
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The type of oOn&trutrt.lon of w118 hlII8 ~80 got M,V

In:f'luenoe on the bacter101o,q,1cal ':way of well wat.er

in the l1rht of 1t. ;'H~. pNtI_pU'We col1tOl'll oount

and OOUl'1ts or J!a. S!S!.U.. ,n 'iUld £1. ntrfrbl£IP'.
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