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INTRODUCTION

The inoreasing inocidenos of water-borne epidemios
and the sany deaths from the contamimation of water
supplies altered .:e general public outlock to the
hagards of baoterial contamination of water, -ster
pollution is oconsidered as one of the mejor causes of
health hasards resulting in inmmeratle diseuses among
people throughout the world., It has been rightly stated
that 80 pey oent of the diseass problems snoountered in
the developing oountries are water-dborne and that the
best way to improve the health of the pudlic is to
snsure the supply of wholesoms water, Mere pleasant
appearande and palatablility of water does not necesssrily
mean that it is wholesoma,

The survey conducted by WEO (1973) revealed that
only one halfl of the urban pepulation in developing
countries have drinking water supply in their houses
and only 12 per osnt of the rural dwellers have
roaponatle scoess to safe drinking water, In India
80 per oent of the people live in rural sreas and among
then only 18 per oent have 2 reasonable avcess Lo safe
arinking vater,
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In many rural areas of the developing tropical
countries dus t0 laok of proteoted water supnly people
denend on untreated surface or ground waters such as
wvella, ponda, springa, rivers, streams, lakes and
canale for their domestio ume and for the maintenance
of livestook (Cupta ¢t al. 1978).

Wells are the azln source of water supply in
Indian villoges and towns, HMajority of the wells seen
in Kerala are shallow type, tapping the subsoil water
sbove the first impermezble layer, Their construstion
is uneatisfuctory and ore lisble to sericus pollution

from various so.wxroes,

In Kerala majority of the households keep oattle,
Cattle manure, thoul useld as a useful fertiliser, ieo
one of the potential pollutante of ground and surface
wvaters, The improper colleotion ~nd storage of the
cattle slurry and litier and heaping the same at or
neay the sheds or in thoe vieinity of water sources and
ite indisoriminate disposal on land posss sexrious
problems of surface and ground water pollution. The
oattle manure readh water sourcee by way of percolation
through: the soil and surface runoff from the sanured
fields (Crane @% pl, 1980). They alse eontribute to



the ©::cud of disenses and infeotione,

It is a well eetablished faot that water seepe
dowa tarough Lhe layers of soil oarrying smioroorganiems
and othar pollutante Ifrom sources of contamination on
the sarface of and in the soll and aubseguently polluting
the ground water.

welle, ospecinily shallov welis, in or near farayards,
cattle sheds, manure piles, compost pits, privies, septioc
tanks, land monured with animal sxoretn, ete, are noto-
ricusly lisble to pollution (linton, 1965; Hoore, 1973%;
Ioehr, 1977). During monsoon, the extent of pollutien
is very hipgh from the surfage washings of the varicus
sources of pollution. This would definitely deteriorste
the quality of well water ooneiderably,

he magnituds of pollution of water varies depending
on various faotors like distanse between cattle ahed and
woll, the type of ccnotruption of cattle shed and well,
arrangenent for the disposal of cattle siurry, surface
riowsf frox the manured land inte the well, topography
of the ares, nature of the seil, season, eta,

At present, the wells in the rural areas are often
sunk in any convenient spot, without any regard to ite
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proximity to dangercus sources of poellution. Thie showe
that the rural population iz either vnevare of the
necessity for a sanitary well, protected water supply
and envirommentsal hygiene or negligent in keening thelir
drinking wvater sources protected from polluticn,

There is only limited and scaree in‘ormation availe
able ahout the impuot of onttle keeping on ths baoterio~
logioal aunlity of well water in the houssholds in Kerala
or elsewhore in India, The quality of these domestie
well watars from the actaeriological point of view i»
virtually unexplored, In addition, thore is secarcity of
adequate wall water monitoring prosrammes 40 inveatigate
these factors at present in the country. Therefore, an
extensive bactericlorioanl fumvestiaation of the demestio

well water is nooeassaxry,

The present investigation was condunted at Mannuthy,
& village in Trichur district of Terala tate, Thie ia
with 8 viev %0 evaluating the basterinlogioal ouality
of domestic well water in the light ol 1ts baoterial
load, pressnce of abaence 2f the common indicator bacteris
and a sanitary survey ¢ ths wells, Yet another objeotive
of the atudy iz to aseess whethor onttlie kesping in the
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housenolds hes any influence on the bacteriological
quality of well waters in this geograshical area.

Such a study may help in imrroving the construction and
location of both animal sheds and wells and managesent
practioes in the dieposal of animnl exoreta,
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REVIRY OF LITHRATUAR

Hitherto, there are only very few literatures
published on a detailed atuldy osonduoted in India to
assens the baoteriologioel quality of domestic wvell
vater and the allied topioe suoh as the type of wells,
tieir location and construotion, sources of pollution of
water, ite detection and ocontyol, Information on the
iapaot of cattle keeping on the baoteriologionl quality
of domestic well water is apparently abvent, Never-
tiheless, the svailable previous rerorts on the various

aforesaid topios are reviewed hersunder.

2.1 Well

2.%.1. Tumee of wall

lells are the meams of tapping ground vater, They
are the main sources of water supply in Indian villages
and towna (CGhosh, 19593 Park, 19713 Cupta gt ol.
1978).

Moat of the wells in India are of shallow type,
for they tap weter 2bove the Tivest imperviocus layer in
the grownd (Tark, 1971). Those weile under 100 feet in
ds-th were olussified as shallov wells by Steel (1960),
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But Christie aod Christie (1971) vere of the opinion
thiat the depth of the wells depend mainly on the depth
of the firet impermeable layer, and the deep well in
ons part of the country aircht be shallower than a
shallev well in another part.

2.1.2. Iscation

Wells for public water supplies must be located
farther from all souross of pollution, Ixmct distance
from a pollution source ecannct be presoribed. Johm (1970)
was of opinion that no one set of distanoe ie adequate
and reasonable for all conditions of pollution and the
safe distance between a wll and source of pollution
sho.:ld be dased on the loval oonditions.

Miferent authors have epecified different dlstances
for the wells from the source of pollution, Ghoah (1959)
speoified a distanoe of 24 to 30 metres (80 to 100 feet)
as a reasonable distanse, while aocording to Moore (1973)
it wvas atill highar = 30 t0 45 metres (100 to 150 feet),
The uininue distance was susgzested by Park (1971) whiioh
was only 15 metres (50 feet) from the likely source of
contanination, He further added that the wells shouid
be located at a higher elevation with respect to the
souree of oontaminmtion,
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Many of the workers have warned ag:inet the looa~
tion of wella in the flooding areas and near privies,
manure plles, barnyards, cesapools, etc, (lteel, 1960;
Moore, 19733 Tark, 1971).

2.1.3. Copmtruotion

Based on the method of oconstrustion of the wells,
they are olaspified by 9Steel (1960) into dug wells and
tube wells, Dug wells are thoes exoavated by hand or
maochine, generally more than two feet in diameter and not
over 50 feet in depth., The lining 1e usually of conorete
or briok, sometimes extent for a depth of 10 feet below
the ground surface, Darrell and Howland (1979) observed
some degree of rrotection by lining the shaft of the
wvells, Tihe defeots in the plinth swrrounding wells
allow direct seopasze Ixom the surfaoe into the shaft of
the welilas., CUonaiderably leasser pollution was found in
the welle those were enoloaed at the iop.

Moore (1973) considers the most essential features
of & dug well as having three feet t0 six feot diameter,
and an impervious casing extending six to ten feet down
inte the ground snd one foot or more above the ground
surfaoe, 8 tight imparvious top and proteoticn from all



purface draimege and flooding.

In India dug welle are the commonest type. Two
tiypee of dug wells exist in the Indian rural areas:
(a) unlined katcha well and (b) pusos well, built of
brioks and stones {7ark, 1971). The salient features of
a sanitary wall are disouseed in detail by Ghosh (1959),
Steel (1960), Tark (1971) and Moore (1973),

242,

It nov becomes necessary to attempt to ldentify
the variocus eocurces of pollution, The ocontaminznts of
fground water are the same ap the contaninants of surfnce
surplies, Moot of ihe miorcorganisng in water derive
from air, soll, living and deecayling plants or animuls
and faecal exorements of nan and other warme=blocded
animals (Xabler, 1968),

Tolton (1561) renc:ted that the n:oessiity of
praventing tho oontamination of water aocurces arose
slnce the discovery of infeatious bhnoteria,

Ground water normally do not ocontain bacteria
because of the effeot of filtration, exposwre to unfavour-
a-le enviroment and tine time lapse whioh will elimimmte
most of them iroludl.g those of sanitery significance
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{Steel, 19603 "{loon and Miles, 1975). ‘hey further added
that the sanitary guality of shallovw well water would be
peoror than that of deep wells, where the numbver of
baoteria wo .14 be very few, though not abaclutely aterile.

Voelker et al. (1960) found tiat the geological
sowree nnd tyne of well ars the two important factora
in tse baoteriolorical charscteristic of well water., They
observed that tie dug well tyres range more widely about
thoir mean bagteriologioal merforeance than do the more
ptatle, drilled wall types.

Ground weter contamination oan spread owing to
improperly oonstructed deoy intrusion welle, seclogiocal
faults =nd other oracke or orevioes of avquifere, and &
sudden rise in the subsoil water with wastes resulting
in oroes contamination of different aoquiiers oontaining
bactericlorsical wastes, Tae entramne of insurticiently
Tfiltered water into wells and snringe can amise contribute
to the contaminstion (Ohosh, 1959; Steeli, 19603 Iolton,
1961),

The shallow open welle whioh are Ladly eonstructed
and lovated neny barnyards, semnxe pite, ceospools,
privies, sto, often got polluted eithor frem surfuce
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runoff water during rainy season or by flooding of the
area or from the contamimation of tie asubsoil (Ghosh,
19595 Steel, 1960; Iinton, 1965; Moore, 1973; Park, 1971
Wileon a=nd Miles, 19753 loehr, 1977).

Linton (1965) hne attriduted improper steining of
the wells ae one of the major causes of pollution of

wallse,

Welle that produce safe water may be oontaminated
with externsl sourcss such ae surface water, dirty ropes
«nd buckets and unclesn haunde (Ghosh, 1959 Puwrdom, 1980).

The etudy of infeotious hepatitis epidemic in Fosen,
HMiohipgan by Vogt (1061) revealed that the welle are
looated too neer septic tanks, tile flelds znd seepuge
pits, The sevtlic tank effluents travelled down tarough
the oone of filtration o7 the wells ard tihrough the
er«0kg in ihe rock for great distances with very liitle

ehnnge in ite oharsoteristios.

A pimilar incident wes observed by Burrows (1964),
tHe found that in the oase of shallow wells, typhoid and
other bnollll enter the water aupply from priviee and
latrine, via., ground waior,



12

Later on, Viraraghaven and Varnook (1976) reported
the inoidence of pollution of surface and subsurfaos
waters by the saptio tank system in Canada and UsT.2.

The worke of Hasedorn gt al. (19768) has confirmed
that the septic tank effluents from i.eir dlscharge pite
could seep through e 80ll and oontaminate the croumd

water,

243

The Influence of anicals on the quality of well
water from the bacteriologizal point of view is virtually
unexplored, Hot only vonds and otreams but welle are
sleo sumcentitle to fasonl contamination and the sanitary
quality of the well water ip therefore of public heanlth
interest and worth investigating,

The varicous comaupicable water-borne dises:ee of
san ond animale are transmitted by the inteestl sl and
urinary discharges of infeated individusle or carriers.
These dirchnarpges when disposad off carelensly without
adeguste treniment may contasmimate the yround water and
sndancer woll water suprlies (Steel, 1960y Jones, 19/0),

~

There are wi:le evidsnces frox the literature to

indicate that warious potentiamlly patiogenic baoteris
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are present in the excreta of livestook, poultry, oats,
dogr and wild animale (Oeldreioh, 1970; Stuart gt al.
19763 loerr, 19773 Jones, 1980),

Diesohr and MoCullooh {1966) reported the conta~
mination of water used for recreation, with leptospirn
popona from the urine of infected oattle, swine and wild
animale or from drainage of adjsoent livestoock pusture,
There i# e controversial rerort froa Meore {(1973%).
Acoording to him there was nc evidence that pellution
with animal wastes adde to the water org:nieme patiogeniec
t¢ man, but since animal coliforms cannct readily be
di fferentinted from human coliforms, thio has little
praotical signifloanne,

The movement of animal wastes into surface and
ground watera is often cited as a major Ifmotor contribdbuting
to the pollution of available water in many regions,

Solton (1961) in his survey of an area whore
livestock were raised has shown that animal offala were
o oonstant source of baoterial pollution of water
supplies. He further sdded that the indisoriminate
storage of wastes on ground surfagce wans one of the
ocomnon souroes of ground water contsaination.
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Morrioon and Paiy (1966) roported runoff from the
watersheds aurrcunding a stream, whare there were no
nollution from domestic sewage, vas tie most important

sowae Of baoterial contamination,

™he same investigsators made a 2tudy 10 dotermine the
load of btacterinl natiogens in the high quality surfacs
water, The presence of potentially pathorenio bacteria
vas the result of ocontamination by wild enimeles and
oattle (Fmir und Morrison, 1967).

Van Tonsel 9% al. (1967) reported non-hunan sources
of banierial contaminsnts in urdan rumeff water. Kabler
(1568) obeerved that more fascal coliform and faecal
streptocooel in urdan runeff indioate rrobable source of
fasoal polluticn as doges, ocate, rodente anxl other animals,

Tand npplication of dalry manure has been & traditio-

nal methiod of waste dispossl. Barker and Sewel (1972)

8. udied the effect of surface apreading of dairy mamwre,
suwrfaoe runoff and ground water quality in terme of the
bacteriological load and observed that the results were
far exoeeding the normal permiseible oriteria, Similar
observation van made by Crane ¢t ale. (1980). They found
that the animal manure applied on land could dbe & major
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sontributor of agrioculturazl noapoint pollution,

noff from mamured fieids and effluonts from
Lnimal waste diancsal lagoons oo .ld Affeoct the quality
of swiace and ground watems (Janun%%é?é; Toehr, 1977).
The Lnveatigctions of Ciravolo gt al. (1979) on the
effect of anaerotio avine waste lagoons on ground water
quality indicnted that seepage entered rround water from
the lagoons,

loehr (1977) froa the examination of rural water
supply in Yissouri, U.S8,A,4 reported that livestook
production 1s a natural ocontributor to basterial lond
in surfuce vaters as the waste mateorials at the esites of
animal Labitations fora the maln contaminating souroce,

The investigations on Salmonella pollution of
surface watere vy imith @t ale (1978) revealed that
aswage and farsn effluente vers the main sowrose of

pollution,

Inforw:tion available on the lapuot of c:ftle
graging orerastions on the quallisy of water indientes
that pollution problems axre wsually assoocinted with
inoreased sediment or bacterial counts in runoff water
(Robbine gt 8l. 1972) Milne, 1976).
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Runkle and “eiman (1967) lnveatizsted the effeat
of auttle and sheen graging on nountaln water quldity
nd found that the faeocal cocliform counts were high,

Hany bacleria are found in water. Hout of theuw
are of o sunitary sigsnificsnoe; some are indioators of
faecsl pollution but are hoarmiees, few others are vatho-
genle, lacterie are moet widely used as a gulde tc
wvater auality (. teel, 1960),

Tne pollution of water with faecal material precents
Lagard to heslth since faecal material from either huaan
or aniaal sources may contaln pathogenic mioroorgi:isms,.
Faoterie oconuiiiute over 30 per cent of tne total wet

1f"az:.aasrm:m and mﬁ aerobe

volume of fasces und gountz of 10
per gran wet walsht of faeces nre regularly reported

(m‘.m‘l Y Jﬁ!»’d@@g 1%?9)0

Tho method for the baoteriologlesl examination of
water is deeirned t0 wrovide 2, index of fzeoal conta~
mination. Zsoheriobis ¢old (5. gold) 28 oiher coliforms
are abundsnt in whe faecez of mon and andmols ae thoy
noraally inhablt the intestinel iroot, Tha coliforme
and . 0pll, therefore, are useful indioatore of faeocal
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contamination of water (Hemmer, 1977¢ ‘dlson g% al.
1979). Aocording to Sundstrom asnd 'dei (1979) the
moet impertant orlterion used in olasuifying a water
as ‘polluted’ {» based on the microbial count and the
faeonl coliforam (FC) and faeoal atreptocooei (F5)
group organisme,

2s40 1,

The standard plate oount provides an estiuate of
goneral taoterial purity of water, It oay serve as
useful indices of changing sanitary conditions, parti~
oularly when past recorde ere aveilable (Mvore, 1973
Wistreich and leohtman, 1980), The repsults of ¥ are
by thenselvos of little vnlwe in estimeting the hygienio
guality of & water, DIy this test the total nunber of
viabtle bhacteria in s wvater samnle can be estimoted and
thus is n useful surplementary tect, 1I% also rives
an indioation o7 the anount and ty-e of organie mattier
rracomt Llu tiw water (Cruiokshank et ml. 1975)., Moet
of tue saprophytie vacterias grow at 22°C while those
growing at 37°C wo.id te parasites of man and snimals
derived from @oily exereta or sewages, Theroefore, a
higher souwt a2t 37°7 ralative %o ihe count at 22°0
frpdic:ted moliuticon with animal or human exoreta
(Campholi, 1979).
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Water sap-les of aprropriate volume in nutrient
agar plates wers inoubated either at 20° s 0,5°C for
48 » Shor 35° 2 0,5'C far 24 2 2 b and the results
woro expressed as the nmmber of bacterlis per milli-
litre (Moore, 1973), Geldreioh ¢t al. (1975) examined
the bao eriologienl nuslity of notable water, vottled
water ol enorcepoy welter su-nlise, The UFC of the
gan~la wore Jeternined using the mowr vlate method and
jinoub:tod the nlates at 35°C & 0.5°0 for 24 to 48 h.
But Crulekabank gt al. (1975) presoribed incudbation
temrerature ag 37°C for one day nnd the othar as 20 to
22°C for three days, They were against the practice of
extending the incubation period at 37°C for one day into
two dars, because anfter twe days oertain saprophytio
bacterina oannkle of prowing more slowly at 37°C migh:

develor into viaible coloniea,

ilason nnd Hiles (1975) suprested standard nutrient
agar for the emums aticn of the organisme, Cruickshank
et al. {1975) and Barrell snd Rowlands (1979) nlso used
the stondard plate ocount agar for the enmmeration of the
total viable bacterin in water.

Aecordins to Yoore (1973) uncontaminatod well waters
can be sxpacied Lo vield plate counts not reater than
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100 to 300 solontes per al, But Campbell (1979) end
wistreloh und Leobtman (1980) limit the S7C to 100 per
ml ae a stendard, According to Gilereas (1975) mo
definite standard osn be set for the total sount but
usualiy it shouid be lemss than 500/ml.

24442, Indloator bagteria

Certain bacteria whioh are ocommensala of the
intestinal trast of man and antzals are denoted as
indiostor baoteria, Their presence in food and water
is a olear indleatiov of ite contamination with fasoces.
According to Buttiaux and Moesel (1961) organisms
selsoted ap indicatore shouid pomsess specificity, i.0.,
the bac . eria shou d ocex in the intestinal tract, in
high aumbere in the faeces, posbess reaiuvtance to
external enviromment and permit easy and reliable
detection,

Moterman gt ul. (1974) recommended total coliforme,
faecal coliforms, faeocnl streptoogoci and 5TC at 3%°C
as the commonly asoepted basterial indicators of
pollution of water., OColiforms, fasoal streptococci

and Qlostridive parfrineens (€l perfrincena) were
oonsidered the com:on indicator badteria and pathocemw
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(Crufokshank, 19753 Harrigah and MoCance, 1976),
Yerstraste and Yoete (1975) made a detalled survey of
the different microorganimms wbieh oould bLe used ae
indioators of environzental bhygziens, He established
that fmeoal coliforms, fasoal streptocoaci, Ul. por~
fringeng. enteroviruses and IReudomonas asrucinees
00.14 be used as indioatar organissz in drinking water,
raorsatiosal water and swimming pocls,

In United :itates I, ggli belonging to the coliform
grou: has oommonly served as the indioaior aicroorganiss
siguelling the probable pressnce of pathogens., Tut in
Burope faeoal streptococol 18 also used to indioate
baoterial ocontamination (Furdom, 1950),

2.4.% Califc

A brlef review of the solentific basls for the use
of coliform group as a pollution indiostor will agsist
in establishing the various interpretations, Sscherich
(1985) observed that Basillus gold (Z. goli) not only
ooourred in high densities in feeose but alsd was fre~
quently sasocinted with the typhoid bsoiilus and, there-
fore, that it might ve used as an indioator of faecal
contamination. The coliform buolilli are the moot
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reliadle indiocators of faeonl pollution of wnter, The
regearoh fuvesticntions on the zignifioance of faecnl
ocliform “materia in the environment “.ave demonstrated
that this pollution indloator sy:tem has an excellent
ponitive correlation with wmra=blooded animal faecal
oontamination {Geldreich, 1970).

The ooliform orrunisms include both faensl or
iutastinal and nonfasonl organiema, Tyrical of the first
group is 2, ogll and of the second, Interebagier
gerozenes. &, ¢oli has its habitat in mammals, birde and
in sone oold-blooded animsls while the nonfaeocal typm i
found in soll, on fruit, leavee, Zrains and many other
pleoes in asture {*oore, 1973). DBut Geldreioh (1970)
detected a few fasoal coliforms on vegetations and were.
derived from animal manure or nisht soil used as ferti~
lizer or by oontaot with ocontaminated insects, Inseots
that spend part of thelr life oyole associated with
aninmal dung ma: be expeoted to tranemit variabie number
of faecal coliform in low densities, Currently there is
no satisfaotory method evailsble for differentiating
human feecal coliforms from those of animal origin
(Hammer, 1977) Sundstrom ané Klei, 1979),
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durrow: (1968) was of the opinion that the presence
of ooliform bacteria of domestic animals in wnter does
not oarry the came implication ae that of human origin.

sooording to Steel (1960) tie ocoliforms die at a
loparitimio rate and a few individuals exist for weeks or
menthe in fresh water, Salle (1973) reporied the aulti-
plication of coliform on organi¢ materisls such as leather
waRnaers, wood, awisning 00l ropes, jute pocking ind even
in water pipes, The presence of large number of coliforme
cf sinsls type in water obtained from wells, aprings or
6 single diztritution system wae sugrestive of multi-
plication of colliforms on the above materials. Cooke
(1974) oveerved that E. goll 444 not smultiply in natural
water but only swvive for a limited time, Putterson
8% ale (1974) oboerved that E, ogli tyre I died out in
the soil fuster, But Thomss and Druce (1955) re-orted
that ¥, ¢0li could persist in surfece soils underlying
cow manure for 20 weeks, A fueoal colifcrm culiure had
2 wore raarid diew=off than & nonfaecal variety at 22°C as
has been reported uy Ueldreioh gt al. (1968)., OCuy and
Saall (1977) studied the survival of faeoal coliform of
bovine origin in drainage water and soll stored at five,
10, 15 and 20°C under labemu;ry ecnditions, In drainuge
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water the numier of coliforms bad more than doubled
after 42 h at all temperatures, Lut in the effluent
irrigated soil thers was a deorease at five, 10 and
15°C up to four days but an increasass of 30 per ocent wes
found at 2C°C,

It has baen revorted frequently that coliform
nusber in water onn increase quite signi inantly,
sopeoinlly in wars polluted water (Desner and Yerri,
19693 Dutka, 19733 fvison and James, 1974}, Fvison and
James (1978) oheerved the regrowth of ooliforas in
polluted tronioal waters, where the tempersture exoeoded
20°C,

*11 the available svidence showed that 7. coll
type 1 as the most {requently ieoclated organisms from
the huasn and animal intestine (Sojka, 1965), In
heavily polluted swrface water the faescal coliforam oom~
ponent usually falle between 10 per ocent to 3% per oent
of the total coliform {(Kabler, 1968). On an examination
of livestock faecsl disobarge. Geldreioh (1970) ascer-
tained that non-ssrogenic coliforme oome to only O.4 per
cent of toe total coliforms,

Geldreioh et gl. (1962) studied soil from a wide
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variety of areas and obeerved that tna density of 2, gold
in so0il wae pro-ortiosal to the desree of faecal conte~
minatione “uneto g% al. (1973) investigutel tne relation=
ship between itl:e dezres of polluticn and tie tyve of
oolirforms in fresh water and found that the number of total
hagtieria, celiforme and B, goli intrecce? narallel to the
deiree of pollutlon,

Tre Ameriean Publie Health ‘sscciution (19%3%)
matiylone blue (%) agar for Lue detection of eolilorme
and Do Q0L

Maluney et al. (1961) ueed laotose broth amd G0 broth
to deteymineg the mobLl=mrobtable-number (MUH) of colfiforms,
Ueing 202 broth n gicoe avrreximation of the ooliform
oot $g faym pond waters was obtained.

fpatta (1966) emnloyed LGS bwoth for the evalastion
of coliforme and ME azar Yor Ze goll from water, !all
et ale (1967) used M H metiaod for the deteotion of coli-
forms using BG2 broth, They also astudlied tne :wowil
ocharnoters of H, goll on M agar,

MoFeters ot nl, (1974) Lfdentified purified cultures
of coliorm bacteria by their oultursl characteristios
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suoh as growth in BGB broth, characteristic aoclonies
on BME agar and IMVAO reaoction, Crulokshank g% al.

{1975) sugpeeted BOE broth two per cent for the umse

of il jkman teast,

¥ileon and Miles (157%) have comaented that no
perfect medium has yet been devised that will enadle
all coliform org:nisme to develop and produne gae,
while suppreesing the grovth or at least the gas
produotion of other organises,

Rnumeration of the total coliform bacterial
population by the fermentation tube procedure hag been
used by miorcbiologiets for psome afixty yesrs as an
indiontor of water quality., This technique is otill
used for monitoring the quality of potable drinuing
wvater supplies through out the world. Acocording to
Standard Methods (AFTHA, 1971) only MB and membrane
filter teochnlques are accepted methods for coliform
emmerstion. The resulte of the fermentation tube
teohnique are reported in terms of the probeble number
of coliform baoilll per 100 ml, Acoording to Wilson
and Miles (1975) the count ic best referred to as
presumptive ocoliform acount (PCC),
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The presumnptive coliforn aount or multiple tube
teohnicue oan be used to0 enumerate the coli-aerogenee
group, Results of the test are expressed as the MTH
of coliforme since the count iz based on the atatistioal
analyzis of setns of tubes in a series of serial dilu-
tions, HMIN is t.e definition related to a sample volume
of 100 ml (Hammer, 1977). The ooliform oounting by MPH
progedure wae recomsended by AFHA (1953), Malaney gt gd.
(1961), ATiA (1571), Cruiokshank ¢t al. (1975) and
Earrigan and MoCance (1976) ueing BGE broth,

Crulckshank et al, (1975) and Qblinger and
Coburger (1975%) preferred five tube® method to thres
tube metiod for the determination of MTN.

The slevated temperature test, which is used to
differentiate £, cpli from that of nonfaeocl coliforms,
is found to be superior to all other procedures with
the additional advantage of simplicity and a teating
time of only 24 h at 44,5°C (Clark and Xabler, 1964),

Sojka (1965) aloo reocoumends 05 jkman test for
the detection of 5, 0oli tyre I, Ueldreich (1970)
found out the cccurrence of faecal coliforms in wvater

and meapured it by a faecal ocpliform test that wss
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bused on lactose fermentation at 44,5°C. ile empha~
siges the need Tor lnoubation in 8 water-bath care-
fully oontrolled at 44,5°C & 0,2°C, 12ijkman test i»
ueually emnloyed to detsot I, ooll, which depends on
tihe abllity of tho orgunism to produne gas at 44°C
wiien syown in bile salt lwotose peptone water
(Crulokshank et al, 1975},

Zabede

socording to Yartmsn gb al. (1966) faeoal strepto~
cocol 16 droadly divided into enterococous grour and
viridans and monhasmolytio grouns, Debel (1964)
gtudied mont of the streptecocol that have been isolated
from faeces und identified as belonging to ihe group D
streptoooocl and include tiwee principal species, vig..
Streptooocaus faecalis, Sirepteceoqua fasoAum nnd
Syreptosgooug bovis. Oeldreich (1570) coneiders 2. bovie
and Strentoooooul squlaug of limited sanitary signi-
fiocunoe as their swrvival time in the externel environ

ment iw low.

Medrek =nd Litsky (19%9) oounsider enterccooei and
E. 00ld as indloators of fasoal pollution, Iuttisux
(1959) compared the presence of coliferus and faeoal
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streptocoeci in water and concluded that group D strepto-
ooccl are excellent indiostors of fascal eontamination.
Bartley g3 ale (1960) 1solated fascal streptococei from
water, sewage zud faeces and considered ithem as the best

indioatore of pollution even in the absence of colitorns.

Althougi: the fasoal streptooccei show little
tendency to rerrow their ranid death rate in tomporature
greater than 20°C seems to diminteh their value es indi~
oator: in troplcal waters (Pvison and James, 1974).

The result of the stulies by Hanes et al. (1964)
and Raushikx and Bewtra (196%) shcwed that the enterc~
cooous group may ve a2 better indicator of recent fasoal
contaninotion of water than the ocoliforam baoterisl
group, seldreleh {1070} Sundstrom and Flel (1979) and
Purdow (1980) recommended faeoal streptococci as an
indieator of recent faecal comeminmtion of water.

The findinge of leldreioh and Yenner (19569) showed
that faeczl streptocoocl densities were aignificantly
higher than faeoal ocolifors densities in all warm=blooded
anizn:le' fasces exaninsd, excenrt that of hLumeus, The
apnlication of this to some extent is useful in deter~
nining the souree of faecal pollution in water,
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Coopar and Ramadan (19%5), Tjellmnder {14560),
Bartley gt gl. (1960), Yenner gt al. (1960), Ramwadan
and Uebdr (1063) -nd Zeldrefionh (1970) and many others
nave demonstrated that the presence of tynical
Lo fagoalig straine would indicnte pellution of humen
origin while the pre~ence of 5, Leovis wonld polint to
poliution of animnl orisin. . faeciun was nlso more

predominently <ound in animal fasces,

MfTerent workers hove used dirferont media for
tie dntection and enmmerntinn of faecal streptocoooi

in watar,

Ramandan and Sabir (1963) eaployved rotssslum
tellurits, podims azride and thalllus aostate troth as
the rrimary isclation media for the recovery of faecal
pirepioovoni, Zut none of the media yielded 100 per
oent recovery. Custa gt ale. (1978) zls0 used sodlum
azide broth for the enmeration of fasosl sireptococoi
in driniking weter from natural souroes.

Tenner et 21, (1560) ocultivated streptocoocue from
fasces on XF streptococcus mediuam (KP agar). Por the
oultivation and enwmeration of strertococel in surfanoe
waters alpgo Fenner gt gl. (1961) used EF agar anc the
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ooclonies of faecal strevtocoael apreay afteyr 42 b of
inoubation at 34 to 36°C with red or uink centre.

Geldreion wd “enner (1369) employed ¥ agar for
tihe rocovery of fasonl streptooocci, They olaim that
#ll faeocal sireptocooous blotypes inoluding S. bovig

and . 233inys oc il Lo recovered.

favliova @t ale (1972) reported about the highest
racovery of faecal sireptotooodl from maturzal sowroces
using ¥ agar aad F{izer eelective enteroccocus (7PHE)
azare

Agide bleod arar and oirveptocsl azar are intended
Tor tue leclation and ooumeratdon ol cireplococal in
fganeral, wherens, ¥ asar and Meontrocoocus agar are
srimarily imtended for toe faedal straeplococel or the

enteroccoous roup {(Golinger, 1975),

cradaky @ Conlemann (1976) recoversd signifiocantly
grentor nuatar of fasoul atreniocooc Troa water using
% agar ttan 43d TOF agar based on mean confirmed
countse n@%e investisators found that whenh fooubated
at %50 the 77 noar nlatew showed bettay recovery of
6 wide wrariety of sirsptooocoal biotypes than at 45°C,
but with a lower selectivity, 0[issonnette g% Bl. (157%)
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and Sandhu gt al. (1979) employed EF streptoccoous
agar as a selectlve medium for the enumeration of
Lo fasoalllls

Medrek and Fermes (1962) noted that J. bovie was
the predominant faeocal streptooocol in the intestine
of sheep and oatile, lovine faeoal materianl containe
such higher population of §, bovis (25 per cent of
the total faeonl strepiococous).

Toran and Tirnm (1979) sugpested that the cholce of
nedia I8 fmnortent for the proper enwmeration of faecal
streptococei in water, where faeosl materiale from

difforent scuroes are involved,

immadan ond Sablr (1963) snd Tilton and Liteky
{1967) nave emnhasiged the use of triphenyltetragolium
oculoride (T7C) reduotion test for the identification
and alagsifio:tion of J. faecalip and its variaents.
The tetrasoclium teat serves as a reliable tool in
detecting fusonl atreptococvei with low redox potentiasla
wiioh, in general, are of animal origin.

The rutio of faecnl coliform t0 fasonl streptoccool
(P0/75) has Deon used to delineate between human and
animal pollution. T:e anplioation of fasocal oolifora
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fasorl strentococol ratio was first wroposed by
Geldroioh et nl, (1064), They pointed out that ratio
greater than four indicates a human esource, but the
atudien of MoFeters g% gl. (1974) indioates thrat the
ratio can deoreace well below four during exvozure of
the baoteria to water, Celdreich and ¥ennar (1963)
feels that FC/PT ratic 15 valid only during the 24 h
imnedi tely following the discherge of baoteria inte
the receiving otream. Therefore, the use of the ratio
in the 000 of strosmé and wells has been guesticned,

According to Oeldreich (1970) FC/P: ratio of the
fasces of oertain warmeblooded anim:le are as folliows:
man « 4,%; oattle, shesp end poultry - 0,104 to 0.42%
and wild animala - 0,0008 to 0,043, The ratios between
0,7 and 4,0 may indioate situations where oatile are
loocaliged close to sampling or overflow polinte ae
revorted by Doran »nd Timn (1979). vwater with FO/PS
ratic greater than four indicates pollution from
domeatio waste vater, and ratio less than 0,7 indioates
nonbuman animal wastes., Todges (1977) was of the
cpinion that FO/FS retio greater than four indicates
busan source of contamination and less than 0.5 for
contamination by onttle, swine, sheep and pouliry;
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thus a ratio above 2.5 indicates primarily human
oontanination, one below 1,0 indicates vrimarily
aninal souroe of contaminzation, and one in between
indicates a relntively even mixture,

2edeDs

Cloptridivm perfrincensg is a comsensal inbabitant
of the animal .nd hunan f{ntestine. It is an oppor-
tunistic pathogon and produce diseazee., They form
sporee nnd having high resiastance vhen present without
other intestinal baoteris in weter ind cate past

po1lutioi.,

€l pariringens crow at an optimum temperature
range 35~37°C, liormal deneity of Cl, perfringens la
avout 10% per pram wet veicht of faeces of man and
animxle, It ccouwre in the 80il, sewange and air asnd
is tiher-fore a oomuon environzental ocontaminant

(Cruickshank g% nl. 1975).

Fyison and James (1978) reported that Cl. perfrin~
gopg ie used for tne deteotion of intermittent pollution
of Lewparate and troplcal waters.

fionde (1966) in Demmark haes remched the conoluesion
trat the coliform test is lems valuable than a test for



>4

Cle perfringens for fasoal pollution, Put *illis
(1956) oarlier concluded that the anasrobes in the
water supnly do not provide an larortant index of
faeonl npolliution,

Ascording to Marshall et al. (196%5) tryptone
sulph:te neomycin (TUH) agar geve the maxinum count of
Cle perfrincens in s lesser inoubation pericd, vhen
compared to sodium sulpaite polymizin sulpusdiszine
(.FB) sgar, 4he additicu or tiloglycolliate bhufler
snhances the sasercsuiacic snd therefore it is added vhen

TEN apar is used, under seroblo conditicne.

Lagmon et gle (1971) oompared statictioally UFS,
ol and Shehidi-Fergusson-ierfringens (.P7) egar and
conolwied that TUN agar was t:e ot welective vl the
tiree nedia, Though OGP amxi TUH agarsy huve almost
similar seleotivity 5 agur yielded sizniflcantly

lowar reocvaries,

Giboa und Freome (1965) wsed eulvbadisgine und
polymaixin as selective antibaoterial agents for (e
isolation of Cl. perfrigzens. Jsyne nnd Williems (1573)
tried is cycloserin und oeomycin to suppress the group D
sireptocooel during the isolation of Cl, perfringens.
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Cle perfrinsens is sstively saccharol tic and
fryments s.cars with gns production, Iabee and Dunosn
{1975) uzed starch, ~lucoss or maltose in the nulture
madia ~nd obtained a 100 fold incorease in the recovery

rate of the organimm,

2450 dandtary eurvey

Judgement nz Lo ths sanitery quality of a water
puprdy 18 baved on Lhe informstlion obtagned from two
soureen: field survey o7 the water zouwres snd laboratory
exapination of collectsd semnles, The sanitary survey
deternine the presence or absence of poselbls sources of
pollution, 7The labtorsiory examination indicate whoether
the ogllected samnle of water onontain sudbstances or
organiang that are iadiostive 9f pollution (Steel, 1960;
Hoore, 1973).

Serdhu gt al. (1979) conduotad a saniiary survey
¢f the area, in sddition to the dbasterioclogioal snalysis
of the rural potaitle water samples that he collected,

2¢64 Season

The mouthly varistions in the usoterisl oontent of
wvaters denand chiefly o¢n the teuperature and the rainfall
(¥laon nnd Miles, 197%5).
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furrow: (1968) hue staled that the mioroorganiems
in the sir and solil have relatively ready accesy 10
boiles of water under certein ecniitions as during and

innedintely after henvy railn,

Voelker g% gl. (1960) studied the seasonal bacterio-
iogical veristions ifu well water and hes Lidiented that
geaPon of the yeay was & najor faetor conircliing the
nuber of bacteria In & well., They got Lirher counte
in the warper months of the year and ooncluded th:t a
slea fionmt difference in baoterial yusliity by season
exlats, Fut Parrell ~nd %owland {1979) got a drsmatic
Inerasce in oounte ihroughout the vainy season ratheap
thon in summer,. A 2inilnr vesult was cbtained by
Viraraghevan zné ‘arneck (1976), They found that the
baoterial concentr-ticn declined in suamer and early
£211 in the sround water, Accordineg to Xatler (1968)
nll ocoliforms survive longer in cold water than at
varmer temperatures. fiagedorn gt ft. (1978) revealed
that the load of faecal indlestor baoteris inoreased in
the ground water during heavy rain fall,
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MATERIALS AND MBTUODR

The iavestirntion was oarried out in the soventh
and ninth wvarde of Cliukiara Pamchayat in Triohw
district, Ferala State, Ceographloally, the stuly site
18 situated at longitude 76°, 16™ esst and at latitude
10°, 32" north and the altitude of the place is 22,25 m
ebove the 3ea level, T:e esite ococcuples an area of
apnroximataly 0,25 kﬂg and it comes under the asro~
climatic gzone of central midland, where the tyre of
soil 1o laterite (Bureau of eocon-mics snd Statistios,
1978),

From tiie seventh nnd nimth warde, forty households
taving welle wers randomly eselected for the nresent
study. 4 sSanitary survey wes also conduoted on Aurust
23y and 24, 1981 with the help of & ready made proforma
to gather inform:tion regarding the wells, oattle
keeoping, pres:noe or asbsenve of poneible sources of
rollution and nature of the soll {the proforma is siven

in the anrendix),

Based on the data obtained from the sanitary

survey and tne type of construction,; the selected weils
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were put in three categories, yig., puwoca, pruoca-
katoha and katoha, Pach of the above ¢ategories was
further subdivided into twe groups on the tasis of the

presence and alogenoe of oattle keeping.

Baged oa the presence or absence of thie parapet,
platform, lining or omsiug and plastering, the weile
were grouned ap follows: pucea { + + + » ), puses-
katoha ( + +/= + ¢/= ) and katoha ( =/« =/+ = = ),

The number of wells in each subgreup is given below!
puwooa well vith oattle keeving (*w’,A,) - 43 pupoa well
without cattle keening (“4A5) = 33 pucoa-katohs well
with oattle keeping (W,A,) = 8; pucca—ketoha well without
cattle keeping (W,A,) = B¢ and katoha well witi cattle
keepiog (%;A,) = 8; ketoha well without oattle keeping

(¥hg) = 9
3¢2¢ Lollaction of
exaginetion

The baotariolopionl examinntion of water from all
the forty welle woe oarried out from Maren 1, 1981 to

Aupust 31, 1981, for a period of six months eabraoing
both the cummer and southewgst summer monsoon. The
sauples were oolleoted either in the morning or in the
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evening and the freguenay of ocollactlon during summer

and monsocn wag one each frow all the wells.

Clean, atarile, wide-mouthed 2%0 ml reagent botiles
with ground glags atopners and overlapning rime were
used for tie collection of water samrles, Iater in
none of the wells were cholorinated or truated in any
menner, 7The asu-le wig taken in the bottle from the

11, whioch wae used for hauling water from the reersotive
vells, The palls wore ilerouchly oleansd and sterilized
by aeans of a8 tlow lmap. The eterilised and ocooled
buckets were then lowere. into the wells and wnter vas
drawn, The occllection hottles were ti en placed on a
olean eloth and T1lled with water by -cwring from the
pall, They were illed up to 2 om beiow ithe stoprer.

Aftor the coliection of toe water samnles, the
bntelen were sert on loe in a thermooocl ochest, nnd
brousht to the lavoratory and stored at 5 to 10°C til1
laboratory analyels ¢o 1d be ocompleted, All pamples
ware vrocessed and i{ncubated within one howr after

panpling,

The tamweraigre oF the semnles wad rocorded st the

tii:e of colloetion snd pi wag determined in the laboratory
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using a pH meter (“hotovolt), to yrovide a physical
evalustion of the waters under investigation,

The samnles were baotariolorioally examlinod for
the atandard plate count at 35°C, presumptive coliform

co.nt, Sgoherichia go0ll, fasozl atreptocooci and
Cl. perfrinzens counts.

T::@ comnlete processing of the samnlen was dons
under an abzolutely aterile condition in an inooulaticn
oabinet irradiated with ultraviolet light, The glass~
wares used for tho ntudy ware sterilized at 160°C for
60 to 90 min, All the media used were Fi-medis produocts
(industan Dehydrated Media, Tombay, India), unless
othorwios snecified. The composition of the media and

reagents premared in the laboratory are glven in the
appendix, The media wvere prepared at the tinme of ite
use and aterilised in sutoolave for 15 minutes at 121°C,
Fetrl dishes (Corning) 100 mm outer dimmeter with the
side wall of the bottom 17 mu high were uned for the
plate ocounts,

The samnle bottle was shaken twenty five tices
vith rapid rotary motion z2nd serisl decimal dilutions



41

up to 1074 of the samnle vers made using sterile
phosphate buffer (nrepared in the laboratoryl. The
47C was determined by the poure-plate method,

One ml enoh of the original water sample and the
firet dilution or any two conseoutive dilutions were
seeptiocally transferred to serarute wterile petri
dishes, Dupliozte plates Tor esch dilution were also
prepared,

To auch platey m-roximmtely 12 to 18 nl of the
liquefied vlate count azsr {(standard metlhoda nzar) a
a tem-erature of 43° to 45°C was added., Tio ager and
the incoulun were mixed imiediztely by & combination
of to and~fro shaking =nd circular movements of the
patrl dishes, The nlates vere inveread after tine
setting of the apar and incubated at 35°C for 24 b
(amia, 1971),

After the inoubntion, selected a dilution which
vieided fewer than 300 cclonies and prester than 30
colonies per -late, e arithmetic mean of the ocolony
counte frowm both the nlates at the ohosen dilution was
nultinifed by the dilution factor :n order to obtain
the &P =t 345°C, This ic exvresged as the nuaber of
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baoteria per williliter of wnter,

Beiese iTreBURNtive
tocinigus)

‘e total aumber of coliform bwilll In water wos

a;‘ ;m '_;,: i‘iz‘ ;.,.‘..,

five Tarmentotion taees of brilliagt sreen Lile Touil

two por dent per dilutlion aad three dilutions per aample.
The following wmonts of water waere adied: five W nl
quantities exalk to 20 ml of double strensth mediun,
Tive 1 nml gquantities <aeh to 5 ml ¢ ainrle strencsth
zediww nd five 0,1 ml awmntitiern enoh te & ml single

strenrt: medium,

Toe fncoulsted fermentatiocr tules were incubated
for 42 h a2t 35°0 and were sxamined for gas wreduction
in the uvrken tubes snd turbidity, @ numbker of nositive
tukee for esch serial diluticn were reccrded. The result
of the tert wes expressed ag the nomt rrobaile aumber of
eclifaran per 100 ml of wnter, Trom tie rrobebility
tebloag, the MTH index for the various comblnatio:e of

nopitive tuhes were ohbtained (Hemier, 1977).
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Je3e3. Zpouexichia geld goumt

Yosin mothylene blue agar, Tevine, wae usei for the
quantification of B, goll in water by nour-plate method,
ine ml esol of the undiluted water eamnle was mixed with
the media in durlic te nlatee, and inoubated at 35°C for
24 h. The platea were exsmined for ocolonies with ;reenieb
motallic lusture in reflected light, which were considered
ae Z, goll. The aritimetic mean of the counts (rom the
dupliocate plates werc recorded as the number of Z. colf
ner millliliter of water,

In order to identify the 2, goll itype I colonies
fron others on B agar, H jmen test was conducted.
Faw random 3. 0oll eolonies from ihe 514U agaxr plates
wore subsultured in S ml fermentation tubes ocontaining
sincle strongth GI broth two rer ceut. iefore inoou~
lation, the tubes were warued %o the incubation tempera-
ture, The inocculuted tubes were inoubated at 44.5°C for
24 h in an alr incudator, The formaticn and presence of
go8 in any =amoant in the Durham tubes along with
turbidity of the troth was oonsidered positive for the
presence of X, opli tyre I, fmecal, in the water samrles,
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30364 m Btrantonoos

For the emmeration of faecal strentococei in
water 7 streptococcus agar was used and the prooedure
vag the same as in the oace of E. cgli count. The
aolten F pirepntococous ager vas cooled to 60°C and
acied 10 ml of filter-sterilised 1 par cent 2, 3, 5=
tri-henyl-tetrazolium otloride solution ner litre of
the medium and mixed thoroughly The media is tnen
sllowed to cool to 45°C and used for making pouwr niates.
The plates were inoubnted for 48 h at 35°C and colonies
with a red or »ink or nale pink centre were counted as
faecal streptococel, The count denoted tiie nusler of

fascal gtreptoococei per milliliter of water,

Be3e5e
Tryvtone sul-hite neomyoin (prep-red in the labora~
tory) asar was wsed for tie deteotio und counting of

ne in water using deer luyer tubes, One

ml quanties of the oricinal vater sam-le wore dicpenced
into duplicnte tubes {oorning, 25x200 ma).

As the medium was used under aerobic conditions,
one litre of the liquefied medium cooled to about 47°0C
vas mixed homogeneously with 25 ml of a buffered



45

thlogiyoolilate solution, ste ilized by filtration,
Abcut 30 ml of this medium wvas sixed with the inoculum
in the tube,

Herlliged liguid rarnffin wae poured over the meiia
in the tuber to “orm a seal of 2,5 om thickness in order
to aresto an anaerobio conlition, The tubes ware

inocubated at 37°C for 44 h,

g formed bloek eclonlees, whioh were
counted and records! as the number of [l. rerfringong
wer milliliter of water,

Jebe

The data obtained from the baoteriolosical analvels
of water in the differcnt typee of wells in both suamer
and monge: n and e sanitary survey wore atatistionlly
snalysed according to the standard tecuniques of
Snedecor and Cochran (1967),



o sults



RESULTS

The results of the bacteriological analysie of water
ocoupled with the sanitary survey of pupoa, rudcawkatcoha
and katoha wells in ho seholds with and without oattle
kesping are furnished hereundar,

4e%e Sapltoxy Gurvey

The sanitsry survey of the wells in the households
in the area of fnvestication brought to light various
information, The water samvles 0ollected for the baoterio~
logical analysis oome from {orty wells of three different
categories; puwoeca, puvce~katoha and kntohm, 211 of them
were shallow dug welle whiok were not 3t all oonsidered
sanitery ng they wore uncovered, The welle were dug in
laterite eoll with varying depth from © to 10 m and average
dertl: Be4 me Ueventy per oent of the wslls liad a depth
of 8 to 10 m, The depth of laterite soil wes only up to
Ge5 m beyond wiioh war rock.

Only 65 per cent of the wells had e lining bullt of
either sranite or laterite which extended to m de:th of
2.4% B (mean 1,2 m), Thip depth &8 only one sixth of the
ninimum recomnended standard (6 m). Cement plustering of
the lining w o done only in 30,5 per cent of the welle.
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The othere wore left without plastering, leaving epi.ces
in betwveen the stones, These Bpaces were Found widened
by the penetraldion o the roote of nersdy trees, During
noneoon, water co 1ld peroolate throush these apaces into
tihe wolle, The mrowin of vegeilation ouv it lining was
alao noticed in all wells,

A11 the lined wells had a parapet which ranged in
height 0.% to 1 m above the gsround swrface, 3ut only 61,5
por cent ware having the standard heigzit of 0,7 to 0,.7%m,

Hone of the Torty wells were having a coment oonorete
platform of one metre width all around the well, Torty
five per ocemt of the wells had only a rough conocrete
platform or plinth of about one metre width on one eside
of the well where people used to stnnd for dr wing water,
Flatforme of all welle were poorly conctraoted and many
of then Zormed pudiles,

rsine were aheent for all weile, but one. Tractioe
of waching clothes and kitohen utensils, washing of
animals near the walls and bathing on the platform were
comnons This resulted in wnter«log-ing in the come of
filtratic and the swrrounding ground of the wells, During
monsoon the storm wrter aleo agzravsted the weter-logsing.
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Hovever, ostorm water runoff into katoha wells without
parapots was not obssrved in this area.

Vater was dr-wn by hand from the wells using oolr
ropes and galvaniged iron bupkets, Afier draving water
tie buckets wers hept elther on the platforms or iu the
puwidle or on paranets or on the ground in the oase ol

wella without platforms.

Hegourenent of the water level in ithe wells indicates
that tie wnler table was very olgh and lte depih ranyed

Jed to 5.6 1 (moan 2,45 ), during waonsoon,

Majorlty of the wells were eituated near the pol-
lution so xgces such as oattle sheds, manure pits and
latrines, either at the same lovel of the sour-ce of
pollution or at tie hisher or lower lavel, The average
distanoe of the wells from cattle niwds and the manure
pite wore 10,2 m (0,5 to 24 m) and 9,9 & (0.,2% to 24 m),
reaneotively, The latrines were located at a distance
of 1.2% m (2,5 10 28,% a) from the wells,

he oonatruotion of the oattle sheds were not at all
agoording 1o sny standerds, The floors of the sheds were
eitier concrete (35%) or stone~laiden(40%) or just soil
(25%), In onttle sheds with etone~laiden fioor, ssall
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puddlea were nlso present in between the stone., The
eatile slurry wae dieposed in the manure plis elther
ad japent tc the sheds or its vioinity., Tone of the
gsheds were having dreins,

The latrines in the households were three tyres,
yig., 7it latrines, (45%) research-oum~action (JeC=4)
(direet) type (457) and sevtio tanke (107), The »its

wore not lined and plasterad.

e temparnture of water in the wells wag aenernlly
in the range 26 t0 29°C, The pf of water was alwaye
alkaline (7.3 to 8,2),

In 60 per cent of tio houssholds tho branches of
the peroly trees overhung the welle and ap a result the
daad leaves fall fnto the welle :nd increase the oryanio
content of the well wnier, Ihis elno mask the sunlight
intc wells,

442+ Dacteriologioal wuslysis

4e2e%e

The standard plate gount, presuwptive collform count,
counte of He goli, faecal strentocotel and Cl. pavirineens
in the variouws tynes of wella in summer and monsoon are
given in Tables 1 to 6. The basctericlogloal guality of
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water in these wolls wae evalusted by aomparison with
the resomiandsd wmter Junlity standords of ATHA (1971),
The hagterinl density from all the forty wells exseeded
tha stondardn revesling the siegns of contminition with
faeou] materinls of wars=blocded anincls,

The SIC for 4ll the wells fell wittiin the range
4 x 101/5111 to 2.9 x 105/ mli. A oonsiderslie incresee in
the 570 wug noticed diwings monsoons The incrsase from
4 x 10* o 3.7 x 10*/ml in sumer to 6 x 10" %0 2,9 x 10°/m
in sonsooa vividiy Indloating the influence of season on
the total baocterisl load of water,

The M8 of ocoliforme ranged 23 to 15,000/100 ml of
wvater, OColiformo were prenent in 100 per cent of the
wator sar les. Only 10 per ocent of the Adomestio wells
had leos than 100 coliforme/ 100 ml during summer while
in monsoon the percentage rose up to 17,5 per cent., lione
of theso wall watere did meet the health etandard oited
for unpiped rwral pupplies which restricts 29 not more
than 40 colirorms/ 100 al (Cruloxehank @t al. 1975).

The information furnizhed in Tebles 1 2o 6 1:7icuates
that during samar 87,5 per aeat, 60 nar 28t and 0 per

cant of wells did hurbour l. goll faecal civeptocscel and
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Cl. perfrinceng, resrectively, During monsoon iiey
wvere 95 por cent, £% per cent and 67,5 per oent,

A11 ihe walls had shown the precence of =t ieast
one or zore of the indloator bacterisz during both
sens ns, This indiontes thit all the wells in the area
wore forvarlably contaninated with faeesnl mniter, clther
reteutly or remcielye. The [, gold ocunt ransed zore Lo
205/ ml faecnl strerptococel ~ zero to 400/:1 and (l. pep-
frigrene - gare to 74/% of water, Excent in thrge wells
all otlhere showsd a Cl, pearfrincens oomt less than
10/10C =1 of water,

The mean bnoterial comte in water fronm the difYerent
oatagorien of welle with and without 2sttle ksaning 4n

suamer snd monsoon are suwparized in Takle 7.

T T, gold eclonisx from the "MB mpax plites wore
subecied 1o W imnn test and was feuvd producinge gae

at 44,%°C lndicating them ap B, goll tyve I.

The ¥wissdal oo ke of the Jomestio vell watera
ware st0tlotioally unlyred, Yor the amslyeds the
105{10 ef tho ORC and MIT of ooliformswere tuken, as theiy
counts varied very widely. The deta vere anniysed %o

ganess the in:luence of oxdtle keerine and ithe ty-e of
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construction of the wells on the bacieriolopical quality
of water, The seascnal varistions in the baoterisl counte
and the oorrelation of various characteristiocs of wells,
oattle keening and latrines wore zleo considered, The
contribution of latrines to the total bmoterial load and

indioator baoteria were also computed,

442020

Anslynie of data of bacterial counts during sunser
in all three types of wells with and without ocatile keeping
are given in Tables &8, 10 and 12, There wae no signifloant
difference between wells witi: and without oattle keeping.
Similar data wvas ammlyeed for monsoon snd no significant
differenne in bacteriologionl quslity of wmter in wells
wvith snd without oat:'le keening was observed (Tables 9, 1
and 13).

44245
The baeoterial counts of watear in nuoea, puoos<~katcha
and katoha wells wore analyesed eeascn~vwine with a view to
wnderatanding vhether tihe type of construntion of the
wells hae any inclusnce on the bacteriolocical quality of

woll wator durine the two seascnd,

Comparison of the bmoterial oounts in the three
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different tynes of wells without cattle keeping durlng
supzer {7Table 14) showed that only {l. perfriugens

in supea vells were significantly different from that in
the other two tyves of wells, The count was more in

pioca welle, No sismifioant difference wae noticed in
+he baoterial counts of all three tyres ¢ wells without
cattle keedng during monsoon (Table 15},

In respect of all the tiree types of wells, uhore
eattle keeping was pregent the data showed that the
Cle perfrinceng was significently bigher in puooa wvells
than in the other two tymes of welle during monsoon
(Table 17)s but no sirnific-mt diSference was noted
during eumper (Table 16), This show. that the type of
oonstruntion of well has got no pignifio nt iniluenoces on
the buoterial co.nts except thuat of Ci, perfri zens.

The inflenoe of zupmer nnd moneoon on the bacterial
denasity of well water wa: also ocomputed,

Tabtle 18 shows that ths S5PC, I, gold and Cl. nsrivinzens
sounrts in both sonsons were significantly different., The

L0 was more in monwcon, wheress I, go)d and Cl. perfrin. ens

were leaser Juring monsoon (Tahle 7).
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442:%5

Hultinle linewr roegression analysin of the data wvas
conducted in order o measure the correlatlon of the
variocus indepeudent varia:les of wellas, latrines and
ocattle kee ing on the SPC, presumptive collform count and

eo.nte 0f Se golle ¥5

The different ocharacteriatios or wvarics les astudied
were the “ollowlng! tyne and depth of wells, denth of
lining, tyre and loeation of cuttle sheds and its diatance
from the well, mwber of oattle, location of the diswosal
of eattle slwry and its distanne from ihe well and tyve,
lovaticn nnd dietnnce of latrines from the wells, These
cuarac.erictios were ronked for the etatizstioal amalyeie;

hEigher the pollution potential, hisher the rank allottied,

The Tavles 19 and 198 show the correlation of all
the aforesald characteristics on the I¥C, ™CC, counts of
e R0ll, T and Gle perfringena durin~ swemer and their
rogresgion coefficients, resvectively, Corresponding

valuen “or monsocn are piven in Mbies 20 and 20s.

It wae found that sll the eleven independent variables
(the oliaracteristios) were significantly correlated uith
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Gut of these oharscteristies, l.e depith of well and
tyve of latrine were positively oorral ted wit. the 3¢
by Q0712 2nd 0,576, res-eotively. 48 the depth of the
vell increassed t:e PC alaso foorcased, Similarly welle
in hoaseinlde wit:: pit lairioes had the hichest 8FC, The
E7C of well water wvas lover in householdp with fe(=A-type

latrines nnd least in those with septic tanke (Takle 19a).

The U eount inoreunsed corresvondingly to tie depth
of the wello and all factors together ocould agcount for
73 par osnt of the variations in faecal siroptococol
count {Table 20m). A negative correlation of "7 oot with
the distanoo of tue lairines Lfrom the welils woa ulso noticed.

The gorrelation of ithe baoterisl co.nts of water
witi the cimracteriutics of the wells asnd latrines in
households witiwut cattle keening dwring Loth ssusono
ia pre:ented (Tables 21, 218, 22 and 22a).

It was found from the analysis that neither the
latrines nor the wells had any significant correlution on
the baoterial counts in the water during summsr (Table 21J,

During moasoon the characteristices of wells and
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latrines had a si:mificant ocorrelation with ths ¥C,
The tywe of latrine ond its dieanpe from tho welis
were strongly related to the coliiora ocount by 0,672 und
0,587, rep-eotively, Fresumupiive coliforam count wad
influpnce’ vy the oharsoleristios of wells and latrines

1o the Lu@ of Y0 pey gent (Tables 27 and 22a),

Iin order to assess Lae comuwriiatious frow cattle
keoping and lsirines sepsmrately, the same 4Lyve of anclysie
wag resorte. L0, (or Lolz tie Lactexiazl counla of water
during suameyr in all the twenty welle viil: oattle Leerning
wore oo . dluered, The characueristles were ai niricantly
corveletsd with the 7C and MPR o. colilorme ond no.l1d
exnplain Joxr bC per cent snd 52 per cent of the veariaticne

in 8% ami MPH, respectively (Tebles 22 .ni fRa),

Along witlh the above oharsoteristioe, «here onttle
keening wag algo conaldered{Table 175a) the in luence on
PG was looreansed to 77 per ocent und that on MPR to 80 per

cent.,

harice soneoon gipnificent correlation was ovverved
cndy with 9PC, The depth of the well was correlate’ with
50 by 0.5874 (Mavle 24), Eare also there was a negative

gorrelasion retween the distance of the lairines from the
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wells cnd ™ count (Tables 70a nnd 24a), Put the overall
correlation was not signific:nt provasly due to multi~
collenearity of the various charnsteriotics.

Ag ner the Table: 19 to 24 is seen that the oontri-
bution to all the bacterial gounts is i:fluenced more by

the latriner than by onttle keening,

$ale
he FO/FL ratios in waiter from all tie welism iu both
geagons are clven in taisle 25, The ratios in water Irom
walls with oatile keering ranpged Trom O.00045% to 1540 with
Bn averae of Ga543 in summer snd Co15 to 33.5 with &n
sverage ol 5,809 in monsoon, The ratlos ig water rom
velle without oattle xne~ing were raeis:ively louvey than
the’ fron iues householde with anttle koening, In sumaer
the ratic averaged 4,450 with a range of 0,745 to 15,5,
In monsoon the rancse was from 0,105 te 2,0 with nn average
of 1,570, The widje varliations in the *0/73 ratiocs obtalined
for all wells Indlonting pollution from animal or human
or nized nricin,
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Table 1, Bacterizl counte in water from pucoa welle
with gattle keeping

L -

Season lio,of sro" wes'"  Beeold” T Cle pepe
wellse
1 1,025 920 T4 0 2
2 1,265 1,600 15 1 3
Sumpoer
3 1.810 3,500 1" 2 2
4 24060 9,200 18 1 0
1 795,000 3,500 6 0 6
? 124,500 24,400 5 2
Monsoon
3 7,750 16,000 21 3 2
4 34650 16,000 20 1%2 11

*  Jaoterizl ocounte exnressed ag orgnnisms per ul
*< Coliforms per 100 ml



59

Tavle 2, Eacteriazl ecunts in water fyom puoca wolls

wvithout oattle keeping

Jemson To,of  SPC  MPN T Z.sold’ PS°  Cl._peee
wolle frincens
1 95 940 0 1
Busmer 2 1,645 G4200 89 24
3 1,275 350 17 3 6
1 360 55400 2 1 0
Monsoon 2 140,000 1,100 1
% 340,000 94200 9 0 2

* Dacterinl counts expressed as orrunisus ver mi
v« Qoliforas psr 100 ml
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Baote ial oounts in water from pucoca-katcha
welle with cattle keeping

Season o, oOf 810 MPR By coly FS Cle pix~
vells fringens

1 540 700 0 0 1

2 2,260 9,200 2 0 5

3 2,970 350 1 0 2

4 1,800 2,400 0 1 0

Swimer 1,410 5,400 13 12 4

6 320 70 6 0 2

7 415 16,000 5 16 5

& 15,000 1,600 285 9 8

1 665 130 2% 3 1

2 287,500 16,000 26 19 7

3 24895,000 90 1 3 e

Momsoon 425 31 9 2 0

5 84500 16,000 6 3 1

6 955,000 1,300 1 0 0

7 134 33 6 1 0

B 825,00 490 s 0 1

1
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Table 4, Danoterial coumts in water from pusca-katoha
wells without cattle keeping

beason o, of S0 Hra E, onld Y5 Gle pepe
wells ¥
1 720 2,400 2% 4 1
e 2,550 2,400 28 0 0
3 800 1,600 12 5 5
i ¢ 24000 79 o 0 0
Sumer 5 1,500 3,500 13 1 4
6 24440 250 37 0 0
7 7¢650 94200 74 35 1
8 420 920 6 0 2
1 176,000 5,400 2 1 2
2 180,000 3,500 5 0 1
3 1,000 2,200 % 1 0
4 2,795,000 80 2 2 0
Honsoon 5 5,000 9,200 4+ o o
6 110,000 16,000 5 27 %
7 360 170 2 6 3
8 1,055,000 330 2 0 0

ey dghs -

|
|
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Bacterial ocounts in water from katoha wells
with catile keeping

Season o, of @ ® HPE Begold FU Sl. per-
wells
1 a2 23 s ) 3
2 125 3,500 10 1 ?
3 30 46 1 1 3
1 4 2,575 16,000 220 9 5
Summer & 37 6o0 1,600 20 275 0
6 PYSTO 2,400 60 13 0
7 3,250 920 % 1 20
8 600 130 2 0 6
1 “6 31 5 0 2
2 175 34 0 1 0
3 595 49 6 5 2
A 1,490 16,000 1 1 9
Monsoon 4 o54.500 2,400 16 0 2
6 31,600 2,400 9 0 0
T 36,500 16,000 67 2 3
8 11,450 920 17 o 5

O o A S ek L -
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Tavie 6, Pascterisl counts in water from katoha wells
without oattle keeping

Season o, of 570 Mr 5. gold TS5 Cle par-

wells fringens

1 880 9,200 7 5 5

2 2,560 290 16 3 7

3 20,300 5,400 18 400 7

s 00 1,600 1@ 0 0
Suner 420 1,600 8 0 1

6 705 2,400 0 0 2

7 80 5,400 1 3 3

8 895  §4200 5 5 6

9 2,490 16,000 64 14: 2

1 2,500,000 490 3 4 2

2 260 330 3 1 2

3 234,500 9,200 13 19 3

4 36,800 280 5 2 1
Honsoolh 11,250 2,400 7 0 2

6 390 5,400 2 0 0

7 355 5,400 0 1 o

8 14,500 2,400 5 0 1

9 1,040 5,400 6 2 1

|



Tacle 7. Mean bacterial counts in water from wells witth und witiout oattle

keeping in different ceasons

Sumner Honsoon

Papea Tucca-iatoba Eatoha  Pusca Puocoa-katcha  Zatcha

51 14540 3,603 5,932 231,975 621,528 42,921

atn MEHN 3805 44465 34077 De475 44259 44729

onttle 2+ 2201 30 52 42 13 9 17

keeplng 7S 1 10 63 45 5 2
Cl, pep-

fxineens 2 4 7 5 2 2

S¥C 1,005 242%9 4,183 160,120 539,920 311,011

athout 2, sold 58 28 17 ‘ 3 6

keeping FS 5 11 94 2 7 5
Clis per-

frincens 10 3 4 2 2 2

A R ey A TS
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Table 8. Analynis of the bacterial sounts of weater in
pucca wells with and without cattle keeping in

BunB
Pecterial .
ocounte Seuroe P 85 HE ¥
Cattle 1 0,207 0.,2807 1.41
- aeeping
' Hrror 5 0.9977 044955
gam.o 1 0,147 0,147 035
L
- eping
Brroy % 1.,6262 Q5252
Cattle 1 44,0476 144,0476 0,09
keenlig
S 90ld
Frror 5 ‘ﬂ269.6667 165%,53%3
Cattle 1 6.8571 66571 1.71
keeping
3
Brror % 20 4
Cattle 1 126,2976 126,2076 2e12
koeving
S
nrror 8 2974167  50,.,483%%
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Tasle 9., Ainmlysie of the baoterial oounts of water in
pucca wells with and without oattle keeping
in ponsocon

&t”iﬁl i ¢ o

aomte dowroe nF 88 M3 P

Cattle 1 ch’,‘ 0 09671 0.04
keeping

8

ror 5 B8.7433 1.7487
Cattle 1 00,1105 0,110% 054
keaping

by ¥ 31

Zrror 5 1.0245 06,2044
Cattle 1 138,95%71 138,8571 2,63
keoning

Bfelh §  264,0 5248

Cattle 1 1066,8571 1866,8579 0,73

- keeping

Trror 5 12812.0  2562.4
eattle
keepiny, 1 30.964% 5149643 PeT3
E *REK~
. 2eror 5 56075 11,28




Table 10,

Analysie of the bacterial oounto of water

in puooea=ktatcha wells wvith and without oattle
keeping in sunamer

- —e — -
Baoterial .
oounts SOuroe op 58 M3 P
Cattle 1 00013 0.001% 0.0%
kee: log
§2C
rror 14 523903 0.2428
Catile 1 0.0509 0-0609 0,12
keo »
MIE ping
Rrror % 743656 0.%5261
Cattle 1 38500625 ﬂB‘B.QﬁES 0.7
g keaning
‘Wi e 14 732,875 52244911
Cattle 1 16.0 16,0 D17
»g keeping
Hrror 14 1309,7% 9545536
Cattle 1 1225 12.29% 255
koopl g
CAeper~
. Rrror 14 T379 %¢2679
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Analyeis of the badsterinl counts of vater in
pugsa~kntehe welle with and without oattle
keering in monsoon

dacterial

aounts SOwee i 88 ] ¥
Catile 1 0,492 04,1492 0,06
keopl
SPC ping
Arror “ 36,0781 D577
:éttl‘ ) | 1.0756 100756 111
Gﬂm
HPN
Brrory 14 13.5374 0-967
GRt;&C 1 156,25 156,285 3.22
seepl.&
ze 9044 3
Hrror " 678,75 48,4521
Cattle 1 2475 2425 0404
ag zeeping
P
srron 1% BI2.75 62,3393
Cattle 1 00,5625 05629 Q.15
. hoepling
ai,
LEZREOR  ror 15 50,875 346339
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Iable 12, Analysis of the bastorial couwnts of water in
katoha wells with and without eattle keeping

iz sunmer
mﬁiﬁl Souree w 58 M p
Cattle 1 000 0,00 04,00
keeping
sve
Zrror 15 10.17414 0.5783%
Cattle 1 242729 Z2e272%9 Z2.TC
keoring
M
Cattle 1 2924.,5621 2004 ,5621% 1.04
2, keeplag
sl Brror 15 42001,5%56 2600,1037
Cattle 1 870,176  &70.1176 0,06
- keeplng
| Brror 15 213626,0  14241,73%
Cattle 1 6.18%8 6,1838 0.27
keeping
‘g- zer-

Srror 1% 4EL.6T5 PR ru 8%




Analysis of the bacterial ocounts of water in

Tanle 135,
katohn wolls with and without cattle keeping
in meonsoon
Baoterial . :
counts Souroe b 4 B3 ME r
gm.t}o 1 0.4969 0+4969 0428
sey
87C pine
Brror s 26.&5? 175684
Cotile 5 0,804 0 o504 140
MPR
Prror 1% 12,0047 0,000
Cattle 1 44%,76 447,765 1
ka.-gging * 55 305 95 393
Za 9011
“reoe 15 3‘-57-76’9 230.5176
Cnttle 1 18,6283 %6003 0O
" mpi“ . ] 4«-3 089
Zryor 15 3140‘% 20.952
gﬁz?la : | 0.1176 Celt70 0.00
% +..DOE"
Eppor 1% 2006 135353
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Tadble M, Analyeie of the bactarisl cownmte in water from
different typen of wells without ontile keeping

in summer
Smcterial . . N
counts Souroe oy 8g M8 ¥
ﬁ‘ygﬂe of 2 O.422 Ne2tt 0.58
- wolls
- Error 1 ¥4 0.157% 043622
Typen of 2 0.9114 044557 1,20
welle
MPH
Rrror 17 6.4479 0+379%
Tygsia of 2 1281,1028  £40.7514 0,87
o
R . 17 12509,0072  735,6292
Tv-en of 2 163%7,875 8168,9375 Vel
- wells
Breor 17 147155,.875 451, 2279
Tvnan of
wvells 7 155.0‘(}63 89,0042 3TT*
Cle Dep~
| Arror 17 34.54%7 22,0319

* Signifiocunt at 5% level

Yeano
Ty =~ 10.3333 f2 - 1.6353 1'3 - 35,6673
c e " ripon b -

£ m ?? - 607(}5‘ r1 and ?3 - 5.603‘ Te and TB - 4,892
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Table 15, Anslyois of the dac'arial counts in water from
differcnt types of wells without ocattle keeping

in moneocn
Saoterial _ \
counts Source e 8S M3 ¥ 3
g of
§e wolle 2 2.‘93‘ 1.@&7 2a52
rror 17 35,5004 24063
'y of ? 0.%5%64 0.,1682 O34
volle ’ *
M
Error 17 04302 0.4584
Tynes of 2 13,1561 645931 0,69
: wella
Zasedl 17 961,763  9.5155
Tymsa of 2 29,9194 14,7597 0«28
wolls
¥4
Rrror 17 895 .4 306 52,6724
Tynes of 2 04325 061625 D.12
vells

Frror 17 22.375 1.3456
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Table 16, aAnalyzis of the baoterisl counts in water from
different types of wells with cattie keeping -

auer
sacterial  Souroe o 58 Mo P
comte
?.? of 2 ‘ 01544 . 000672 0.
WwhLls
8570
rror 17 8.,41%6 044949
¥yneo of 2 1,203 0.6052 0,88
wolls
MPH
eror 17 11.748 G.56511
Types of 2 %04 .8 197 .4 0,03
o walls
Lo20ld. rror 17 110905,0 65236235
- wells
Breor 17 B7790.87%  WH5.2079
fyres of 2 27,05 13.525 0.67
wellp

Cle Or-
m irror 17 145,5 20,3235
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Tatle 17. Analyels of the becteriml eounis in water from
differant tyres of wells with catile keering -

Hmonsoon
;ﬁot erial 7 e
counts Loaree uw 835 M F
Ty?on of 2 4,1665 2.083%2 0,98
wélla
e
spyor 7 36,0567 2121
iyre- of 2 38562 1.9281 179
m 1a [ 2 » [ 4
KN
Hrroy 17 18,2534 10755
T?g.ﬂ of 2 194.05 67,025 0427
. wellse
sl 17 423875 246,3382
I‘yﬁa of 2 205,45  1602.725 = 2,08
wells
53
R TH 17 1%103.75% 7708088
Tyrea of e 45,0 275 3.65%
wil.s
€l m:
PESE i T R 17 104,75 6, 1648

* Sigmnificant at 5 % level

Meane
21 - S5¢259 f? - 1-53 T3 = 1e5e

ks X

a.ud?ﬁz,

i O

e D

T, - 32073 T4 and ?3 - 32073 1, and ?3 - 2,619,
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Table 18, Amalysisv of the seasonal variations in the
baoterial counts in water

2:;;:2131 Soorce  OF 5 ME F

Seapons | ?3065‘1 23.5341 19.50%
31

Srrer 78 945214 1.2118

f}v_.! sons ‘ Q‘m i}.ﬁ{jm 0013
MM

Jeroy 8 52.53 De5735
E‘.' m..

Spmor 78 1328%1,315  1702,7663%

Sengony 1 TT82.412% 7 47,1125 2.33
5

Rrroy 78  259640,775  3326,7279

Senene 1 82.0125 82.012?5 5'505‘3‘
ﬁ'}m Beror 78 1097475 14,0702
* Sggnifionnt at 5% level
Yeunp Sritiond uiilerence lor

SPC - Ty - 3.009) T, - 4.106- 208EGrison betweep
' T, o0d T, = 049 "

E. goll = Ty - 30,2 § Tmn.025. Iy and T, = 13,303,
¢ o _
ﬁi& - Iy- 3753 T2-1.725. T1 aod ‘152 - 1,669 -



Table 19,

Influsnce of the charaoteristios of wells,
cattle keering and latrines on the bacteriel

counts during sumner

Zgoterial .. a3 3
ccunte (y) “O0® o¥ 39 M ¥
Resvesnion 11 6.,5824 0.5984  2,44°
570
Error a 1,96%1 042456
Rorression 114 10,3976 0.9452 2,958
MrH
Bryor a 2.5600 043201
derreseion 11 50030,7311 45402.4% 0,19
B, Qoll )
rrop 3 6 12610069 7658, 333
Herregssion 11 41140,5047 3740.0458 0,07
¥5
s L4 o 8 344%56,045% 4307,0057
nagreseion 11 164,0451 12,5332 0457
Cle pep-
Srror 5 208,5049 26,0631

a -~ Slgnificant at 197 level



Tatle 13s. Kegression lines

Gomatont .
y (a) 0K oo X X *s ¥ e Y5 Ty

—— - . —

SPE  =44357 =0,072 04456 «0,977 0,122 =0,050 C.215 =0,137 0,013 0=321 =0,000 =5,051
MPE 4,728 =04225 «0.09¢ =0,062 0.127 ~0.182 0.558  =0.247 0.097 0,074  0.003 0,173
BoQOLA~T0Te5¢5 13,751 26,557 5,730 =2455 =10.005 13,12 «17,296 4.451-13,721 2,454 16,238
FB 250,365 22,250 11,507 =11.057 =1,969 = 7,064 36,305 =19,662 1,54 = 0.296 2,261 =3,225

SLeRBE 25,547 1,136 1,194 ~0~385 0,260 0,05 =1,005 0,555 043556 1,556 =0.122 =1,379
frinssns

[ —

-~ Suwabse of zalaals

Hoatance betwsen uanure nit :ad well
Benth of lining - Type of latrine

= Tyne of esttle ahsd o Mastance bteiwezn latrine :nd well

= ‘ooaticn of shed T Locatdon of lutrioe

- Type ci well
-~ Depth of well

ol ol o
¢

ol al
wh

[ ]



Table 20,

78

Influsnce of the characteristiocs of wells,

oattle keering and latrines on the hacterial
sount® during monsoon

Mt“m g ”~ L
counts JOroe bt 38 M3 F
Regresnion 11 A PEAR LA ?e582%2 1.75
5FC
fyror 8 11.8174 12487717
Regrecaicon 11 14,4285 131971 136
MPH _
Rrror g 7«77 046354
Fepresolon 11 200%,479 I072.13445  1.58
B m;
=* Brror 8 1379.321  172.41513
Rexreseion 11 12704.7259 1154,57508 2,56
) 4]
farpor 8 36044741 450,55926
Aegressicn 11 66,4613 T.36012 (.99
%%r e
arror 8 £3,2087 T.51108

a = digniricont at 104 level,



Tatle 2Um, Fegression lineo

Y Co:(::%ant X, ¥, L X, X _15 < X3 X4 2 398 X41 '
SPG “15?.6% “ﬁ-f’og Q-ﬂ% 0.333 "-6.558 3:002 “61554 "0.3‘5 8.959 00‘6 0.3 1-418 a.?’
MoH “245G3 m0.05  0e021 =1o652 =0 o455 =0,03% ~0.074 =0.251 0,187 0,128 04006 0.537 465
Bo 9011 1334400 8,307 5.554 =3293C 1,856 =0,782 =3.147 5199 «0,1084 7.685 =0,724 =10,592 0,68
720198 0,823 19,374 =0a475 6,654 «5.380 20,807 04520 1,740 64384 =2,806 =29,465 0,78
Mﬂz.ma 018 1,381 0,50 =0,704 =0.405 0,520 =0,2i 0,201 0,095 =0,199 0,723 0,58

Type of weil

Depth of well

Dapth of lining

Type of ocuttle shed

distance betwaen shod nd well
loecaticn of shed

gttt ot JaJt
¢

27 « fgebar of auimals

Ia - Nztance betwe=n manure pit and well

Y, = Type of latrine

X.w- Mstance betwoen lat: ine and well

Xﬂ-' postion of latrine



Taale 2

00

influenoe of the oharaocteriastios of w2lls and
lazrines on the baote-13l sounts in awrmer
{hausaholdn without cattle keeping)

ﬁ&ﬁterlﬂl ) o
comts Howroe i 59 MS ¥
-
Rogression 6 o3 334022 0,99
58
grror 13 4.535} ﬁoB‘ﬁ L84
Lherression 6 Zeb Y47 Ced 1013 1,31
MrH
Lrvor )] 4,16 14%2
femreuaion L& 9050,0454 45.17431 1.26
B, Q01!
= Arror 15 8731,1581  671.60724
Yepreassion 6  47450,0365 7u05,53942 0,85
¥
Hrror 135 116223, 71348 747,2R505
Hegression o 155447308 TLe00014  D.87
Cl. poz~
Iiyong o 13 33521492  29,62686




Tazle 21a.

hegresuion lines

Constan .
¥ LR % X % %5 % #

Sre =131 »0,.% De338 g 0,203 «C,08%  =0,075 031
MPH -2e53% &ci?‘ﬁ -ﬁ.&63 0&446 -t I ﬁag32 ﬂﬂ.ﬂﬁ# Ce3T
Be 001i 273.2166 0,869 s 15,241 Y151 1,608 6.70 D37
r 537792 44386 26.85% «20,604 24,308  «0,18  «41.0%1 0.29
C -

[Boeid  43.558  1.599 - 0.053 3412 0759 0,954  0.991 0,29

- Tyve of vell
"onth of well
= Depth of lining

Wt
L]

Eaally

Type of latrine

Hiatance borveen latrine nnd vell

Toeaticn of latrine
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Table 22, Influenoe of the charaoterintics of wells and
latrines on the baocteriasl counis in monsoon
{householde without oattle keeping)

- ol L

Bagterial .
comta JSouxree o a5 Ms P

Rogreseion 6 72 1.2 D51
SPC

Prror 13 30,583 24352

tegression 6 6+5%4 1.085 3,00
MR

arroy 13 4,727 0,363

Hegresaiocn 6 45,5205 54087 0.83
Ea g0l

“ryror 13 126,4295 34725

Hegression 6 158,2441 26,374 0.4%
»S

Rrror 1% 266,706 S83TT

Regression 6 5 o804 0,981 Q74

B
rror 13 17316 1.3%2

* Significant at 5¢€ lovel



Takle 22a.

Regreasion lines

Constant

y (a) % % X % %5 % #
SPC 4,93 =0 506 =(}, 102 =0 4581% =0.381 0,052 0,032 0,19
HrR «-345034 0,058 -e218 De221% 0273 0047 =0,103 0.%8
g.g, celdl 9619 Q175 1.726 =1.,047 D88 0,021 «3,448 De28
14.%{:'5 "10793 0.041 -t 0994 Zel 18 "0&33‘ O .*343 0.‘7
ﬁmm ~4.2154 0,98 Q548 0.0858 0,198 0,062 0,143 0.2%

Xy = Iype of well X, = Type of latrine

X, = depth of well
13 - Depth of lining

Ig - Iists:noe between latrine and -ell

xs = Toeatisn of latrine
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Table 2%, Influence of the characterictios of welle and
latrines alone (in householde with cattle
keening) on the bsoterial counts in suaner

Baoterial
coumnts Spurce P 88 K3 F
Repression 6 50444 0,857  3,27°
SPC
Exyor 13 34404 04262
Hearessicn 6 647288 1.1215 903“
MYy
Brror 1% 642295 O.4792
Resression & 4022%,6761 6704,2763% 1.73
E. gold
Rrroy 13 7'0?4.‘2’9 5‘-670240‘5
Regreasion 6 20510,05%9 3418,3423 081
PS

Error 1% 54654,746% 4204,7112

Remression 6 BS. 77 14,2952 0.6%

Frror 1 286,779 22,0599

& ignificznt at 10 7 level



Tarle ?3a. 3Hegression lines

WAL v o ——
Constant

A - T T T T
32C -y Qéﬁﬁ “"00@'@3 0.3289"‘ -0.2326 Qe 1062 0;%38 9. 1747 0.5
PN 547595 =~0,81007~0,255 =1.1183* =028 (0722 0.2336 0.52
Eagpll =754.0434 3,0010 13,4658 «90,2701 -25,6145 1.9%6% 53,8427 0.3
P ~204,5516 £5,1085 2,079 213463 =15,7569 01305 33055 0.27
ﬁm 29,8994  1,1696 =0,2454 0.5129 1.1892 0,023t -2,2821 0.23
I."- Type of well = Type of latrine
K, - Dopth of well = DMotance between la'rine :nd well

x, = Depth of lining

KA o

= TIgestion of lmtrine

68
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Table 24, Influence of the eharasoteristics of walle and
latrines slone (in households with oattle
keeping) on the bacterizl counts in monsoon

Baoteriael . .‘ o o

sowats Souroe w 58 Mo P

hegreesicn 6 23,6536 30473  3,6%

50

Brror ) 1645696 1,2746
segrosaicn 6 842662 1.380 1.3
MPrH
frror 13 13,5535 10656
Resxression 6 1973.4194  328,3032 1,78
Ey 00ld
=+ Rrror 1 2399,3806  184,5677
derression 6 6790,013  1131,6688 1,55
P
Srror 13 0519, 187 73222452
depression & B o 2448 GL,0408 1,03
% e Ror-
Srror 13 95,5082 7+ 3466

A oy

» Significomt ot 5% level



Tuble P4, Rewression line

y  Copetem Xy % X X % %s 5
S¥e ~11,5481 =0.3424 0.,4038 049522  0.5597 0,018 05904 0.5
HPK 566077  =0,3437 0,108 =0o7TI01  0,23¥  «0,2079 =0,002 0.37
EBe gell  170.09%6 343368 342639 23715 55352 =0,1132 =13,4461*  0.45
P& 8708 =5,1358 11,8656  «2,56502 =4,3597 ~2.4485° «5,8209 Tkt
%ﬁ «3,70%] «=0,6248  1.066 0.7213  0,1587 =0.1686 =(,2922 Ge36

Xy = Type of well
X, = iepth of vell
xs « Depth of lin‘ag

= Type of latrine
dAstanee beivoen latrine ong well
= Too=tici. of i:irine

Grm"-h“
]
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Table 25. FO/FS ratios in well water from householde
wit: ond without oattle keerning

»¢/P5 ration

Ho, Of
welle Supmmer Monsoon

;| 1500 5 .0

2 5-5 7*0

] 18,0 De1%

4 1.08 7466
With eattle 5 0,312% 1,368
keeping 6 10,0 0453

7 1.0 4.5

9 9.00045% 162

10 4,615 6.0

11 4,0 1.0

12 oo 3065

1 16,5 240

e 5.666 Oub

5 575 2 W

4 244 240
Wi thout 5 13.0 1.0
onttle 5 1.644 4108
keerins 7 1.4 0.3%

8 o3 0.75

9 D645 3.0

10 0,53 0.6684

11 1.0 245

12 O.441 % a0

AN A A e g i e
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DIBCUBBIOCNK

fiext to air, water ic essential for the existence of
life. But pany diseases affeoting man .z well as animals
are wvater~borne, Though wholesome water is ldeal, it is
not svailakle in sll places at all time, "eople in developing
eountries depend on well water in majority of cases. The
wells in the villzges in India are genernlly shallow ty-e
and improperly constructed and raintained, %8 olserved,
such wells are 1likely to bo polluied from different eources
suoh as animal sheds, sanure pllea, agricultural land asnured
with animal exoreta, oompoot pite and latrines, The oondl-
tions in Yerc-la are not much different from otiers in this
mattor, Dus to limitaticns of lamd the houses vere bullt
in limited holiings and the cattle wers kept very olose to
humen dwellings. The wells were also suni not far from the
humen and animal habitations, Under the above clroumstances
it vas aprrorriato to make a study of the extend of ocontami-
nation of well water due to oattle keepning nnd faotors
releted to that,

The clasnific:tion of the wells into puoca, pucca—~katoha
and katcha wap nade to differentiate them on the btasis of
the type of construwiion, Cattle keeping as & probable
source of contamination, the welle were further catesorised
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on the basis of the nresence and abaente of cattle keeping
in the householdas.

The sanitary survey of the welle in forty households
solected at rondom from the ares of imvestigation revealed
that none of them satisfy the requirements of a sanitary
well, beirns shsllew open wells, Toor eanitary cumlity of
such wells wore gorlier reported by Wleon and Viles (397%).
They werae npuorly desipned from a sanitary poiut of view,
Thelr ovistrustions were ifzperfect and rrotection wes in=
adequnte, Therefore, there was every pos=ibility of ocontami-
nation of water in the velle from the swrounding souroes of
nollution, There were many sowroes of prollution for all
wello ouch e want of cover at the ton of wells, Luman
aotivity surh an bathing, weshing o7 clothes, utensils and
animalg, proximily to latrines, animal shede nnd mampe
pitsa, use of dirty buokets and ropes for drawing water and
improver mainuenanne of the wells, Though there wea 0o
stora water runoff into the wells, watar which stagnated
around the shaft of the wells could eeep Shrousl: the lining
stonee into the wells., The average distance of the wells
from o:ttle sheds, manure pite and latries wad lesser
than that recommended by Park (1971), enhancing ths chances
of water pollution.
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In order to aspess the bacteriological cu:lity of
wvell water, the I7C, MPN of coliiorme, E. 201}, FC and
Sl poxrfrinsens were determined., Their counts fmr
éxceeded the recomnended standards indiosting contami-
nation with the fmecal materials of warm~bloocded anizals.
Ag the counte of indicator bacteria wore not cousideratly
Ligh in any well any tioe of ooliectiou, direct coutani-~
nution wit: the fosocal materiala 0ould not be suspected,.
ihis was supported by the fat that during suzmer ouly
875 per ceat, 50 per cent and 80 per cent o the wells
did harbowr iy goli. FO and L perfria:ens, respectively,
shereag ia mensocn tuey were 95 per cent, 55 per csut und
6745 per cemt, The preseuce of Z. gell snd FE gave an
idea of recent pellution of welle,

The abseave cof U and presence of I, cold and Cly per-
Lrinsegs in wells showed that they had heen reoently
polluted prior to the day of oolleotion of water, Thio wad
beaause of tho rapid dle-off rate of faeoal atireptococol
out side its natural host, OSome of tihe wells showed the
presence of Cle. perfrincens omly whioh indicated a rast
pellution, Any how, all ihke walls wers iovarinily contami-
nated with fascal aatier, but indirectly as the counts of

indioator bacteris wore low,.
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The total baoterial oount at 35°C suggested the
possible presence of parasitie bacteria of ware~blooded
animale ratier than saprophytic baoteria, though they
may also grow slowly even at 35°C as has been reported by
Cruiockshank @t ale (1975)e A bundrede~fold incres.-e in
the 57C at 35°C revesled 2 sudden change in the sanltury
conditions of the wolls during moneoon., 3But this inorease
in 5'C was not accompanisd by a corresponding rise in the
indioator bacieria, Though a slight increase in the
rresgumptive coliform ocount wae oboerveds it wasd not
statistically significant, Therefore, it is presumed
that the eantry of soil baoteria into the well water was
responsible for the enhanced STC during moneoon. Oilereas
(1975) sugrested the sudden {norease in the “IC as an
indiontion of vollution with surface drainnge or sewage,
Unbygienio nupnn activities and the use of dirty ropee
and buckets for Jdr:wing water iteelf were sufiiclent to
pollute water with the surface soil, The surface soil
gurroundins the wells were contauinated with the exoreta
of warm=blooded anim:slo and birds, especlally during

asonsoon owins to water logging.

Percolation of uneufficiently filtered water through
the spaser in the lining of the wells oould aleo be another
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reason for tie unilateral inorease in the 5/ during
monsoon, 1ihis oonclusion is supported by the observations
of iteel (1961), Thougzh in the present atuly a change 4in
the 5MC in association with the cneet of rains wae found,
the rerort of larrell and Rowlamd (1979) do not support
thie,.

The etatistical analysie of the STC revealed that the
counts were not oignific-ntly different in different types
of welln and among wells with and without cattle keeping.
This cbaervation was in asreesent with that of Sandbu et ajl.
(1979). He found that the basio well design Lad 1little
effect on the extent of basterlologicel pollution of water.
A signifionnt n»ositive correlation with the type of latrine
vas found. The oo.nts lanorensed in the househclds with pit
latrines than (i«Cei type snd geptic taniks. The »nite were
not 1lined or plastered, 7The depth of latrines were almoet
the same 28 that of welle in mome louesholds and it »euld
permit orozr ocontaminztion betwesn wells and latrines during
monmocn, “hen ihe water table rose up Juring monsoon,
basteria 50 14 move through the laterite poil iato the wella.
The movement of septic tank efflusnt latsrally through
orevioes in the roci for rr-at distances with little change
in 4ts baoteriological charaoterietios was reported by
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Yogt (1961). “ut the woter movement turo uh laterite

p0il was not stuiied in this aresa.

Geldreich (1270) observed a nositive correlation between
a coliform cownt and warmebloocded aniusl's faecal contamiw
naiion. The eoliform sount inoludes bLoth faeosl and non~
faecal ocliforms, whioh were differentiated by means of
£4 jkman test,

In all the wells tha totsl coliform dencity weme nicher
than the preseribed standards for shallow welle. efore the
ongset of rains, counts were relatively low, Iut hicher counts
wvere oboarved during the early weeks of the rains, Ihis
inorease wvas statistioally not signdifioant, The elirht
variation in the count may be due to tw nonfaeoel ocoliforas
of s0il oririn ag evidenced bty a etatistieally eirndficant
reduetion in the Z, goll count during monsoon. The MPN of
coliforme in woter were high even when @, goll were abzent,
This ehowed the presonde of nonfasoal ooliforms, Tie tigh
incrense in the nonfaecal coliforms in waier indicate either
contamination of the well water with soil or with faecal
aatter at a tine sufficiently resote to allow faecal coliforms
to dle outs In tropical wators the noafaecal coliforms
appear in asbundance, Thie mishit be the cause of ranid
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incresse in the U =nd the alight finorezse in MK of
ooliforma, but reductlon &n indieator baoterisicounts.
Similar conclusion was reacned by ATIA (14971),

It was obgerved that <ie depth of lining of tue well
and the distunee hetwoen the well .und eatile sled inllusnoed
the MPH of colliiorme., They vere nezastively correl:ted, As
tie dent:: ¢ the lininz inoreased the count dooressed, so
zlao farther the ecttle shed, lower the presumptive coliform
pount, Tdaton {19 5) and Serrell nnd fowland (1079} have
nlgo obperved that zons degree of protection Lrom »ollution
was afforded by lining the wells,

Tnowgt pl of the well waters wua notad ltu correlation
witt the counts were not compubted as {6y were 3il on alluline
side withcut much varintion in both seasons, ‘andhu et gl.
(1979) fowxi & weak positive correlation between p¥ and total
coliforme in drinklap water,

ine presence of lndicator baoteria in water le acoepted
a8 o clear indicetion of ite contamination with faesoal
materiale, The Zaecul coliforms(i, gpli) and Y grown at
35°C were the comuonly accepied bmoterial indioators of
pollution (Moternan gt al, 1974). Cl. perfrincenf, S and
ae S0di werc coasidersd as comaon indloator baoteris and
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pathogene by Crulockshank et al. (1975) and lafigan and
MeCenoe (1976), TFaeonl coliforms, FS and Cl. perfrinsens
along with entroviruses and P. geruginosa occuld be used

as indioantors of faeoal pollution of water (Verstraete and
Yoets, 1975), Therefore, the orgenieme whioh have srown at
35°C in the rospoctiive selective medla Tor . ggli, #U and
Cle poririnseng could Le comeidered as indiestors of faeoal
rolluticn, All the wells had at least one or sore of this
bacterin showing that they had been polluted cuwrrently or
in the nuet with the faecal matter of bumen and/or anilsal

80UrCed,

The wells from ho :eeholds withcut cattle Leening have
elso shown £, gold and other indicator bacterla., Thie could
come from eiiier the latyrines or from the vegetaiions on
the lining of the wells or insects which hLad part of
tialr 11fe oyele in cow dung, a5 suprested by Seldrich
(1970), inhygienic humen asotivities could also contribute

to the contamlnntion of wvell water,

The 2, gpll isclates from all sansles helnp positive to
i fimen tewt indicated them us B, coll tire I, For confire
mution indole produption at 44,5°C wan susrected by Uarpel
und Rowland (1979)s DPut Sojka (1965) amd Celdreioh (1970)
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have sugrested Bijkman test for the detection of 2, ooll
ty-e Io Tut in trorical waters Flebalella and Citrobacter
sroung aloo arow at 44°C ae observed by Fatugsapcla (1958),
soussa (1965) and Bvison ans James (1973),

Thore was no significant difference betwean the ccunts

of By Q0dis F5 and Cla perfrinceus in water coliected from
the wells in nomeholde with and without oatile kee:ing.

But & seasonal reduction during monsoon was otserved in
these counte., This may be due to the dilution as a result
of inorease in the volume of well water or due to ranid
df{e=off of the indicator baoterinm as observed Ly McFeters
et gle {1979), He observed that the die-ofi rates of
coliforms were slightly more ranid that the S, Oteel (1960)
found that coliforme die at logarithaic rate and few indi-
viduals existed for weeks or montha, 5Similarly Cooke (1374)
reported that &, goli 4id mot multiply in natural waters
but only survived for a limited time., Though I, goli

type I die out in soi)l faster,as observed Ly Patterson

2% al. (1974), they could persist in surface soil under=
lying oow manure for 20 weeks (Thomas and Druce, 1955), As
the temverature of water ranged 26 to 29°C durins the study
period, the %, goli o00:ld die off faster than nonfascal
soliforme, Vet another reason for the slump in the =, goli
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count during monsoon mizht bde dus to ite incompetency to
survive with the natural bacterial flora of water,

The sources of indicator baoteria could be either from
zuimals or from latrinee, 7The survival of these bacieria in
soil is limpited but in cow dung it 18 longer. Iug dentis
of latrines ware almost the same as that of welle iz eome

*ouse and 1t oould hel- in the oross contadination between

the wells and latrines during monsoon, The presence of

T& in watey indloated recent nolliution, Mrom the &t.dy it
wap oboerved that the Cle pepfriacens ocounts in nuoca wells
during sunmner was significantly hicsher than ia the other two
ty-es of wella, irrveapeciive of oattle zeening., The count

of @Qostridium perfrincons was signifionntly nisher during

suaner than durin: NoONsosne

rom the res:its of the study it ocan ve contluded that
the type of well do not have any direot bearins on the
bacteriologionl qunlity of well water., 7he amo.rces of
pollution oould be dif’erent, euch as soil, vegetalLles,
animale and nan. Theze well waters had shown olear indl-
antion o7 faeoal nollution ovidenced by the nrosmence of
indloutor baoteria during all seasone, irrespocotive of the
tyrs of construotion of welle. Though visibly there wae



99

gn inores~s in the bacterial iond from those welle in

the households having animsl keeping than those withoub,
This difference was not statistically eignificant, The
abeence of proportionatie ifnoreans of ooliform and indicator
vasteris during monscon correevonding to the 5PC was probally
beoause of ¢ -eir inabllity to survive and move tixough soll
in advaerse conditions, Coliforms and enterocoocci bacterisa
in animal waotes vers rencved by adsorption during soil
peroolation and by die-off beocause of thelr fnability
compete with the satablished soll mioroflora. Ceveral
onviromuental variadles, viz., the temperatwc, chemical
compositicon and PH of wate: not only affeot the miorobial
ropulation in acuatic enviromments but also detarmine the
removal oY baoteria by seil from pecolating water,

The 3, 0014 isolates could be considered as type I of
faesal oririne. 7The oonsideration of PC/PS ratio gave no
indleation 7 the rolative im ortanoe of animal or humen
souree of fascal contamination, Moot results falling in
the range 1.5 t0 6,5 indlonted both animal and/or humen
souroe of contamination or tieir asduixture. is ihe oxast
tine of faeocal pollution of well water was no known the
asplication of the FO/PS ratio o distinguish detween the
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gainal an? hunan souroe of pollution was not of much
relevinoi. Geldraioh snd Fermer (1969) feels that FC/FS
ratio ie valid only during 24 h immedintely rollowing the
disoharge of baoteria into wvater and the use of ratic in
the oave of wells is not recoamended.

ifmong the many f{actows wiich were res. cnsl:le Yor ihe
bacteriolesienl qulity of waler, these looluded in the
sanitary survey, wore aszesced Tor tieir role in the
iactericlogioal qu-lity of well water, It was fo.nd that
the desth o) well and type of latrine dmwe a positive
correlation with 37 and the depth of lining hag o nepative
gorrelalion with coliform count., The exiestance of the
latrine also pot = nerative correlation with res—eot to MPH,
The P count has a ~ositive correlation with depti: of wells
and a nogative correlation with dletance of latrines from
the wellss The distance of the cattle nhed and the ty-e of
gonstructic: cnd looation did net show any sigonificnnt
diiference in the bacterial counte in water, The significunt
Jifferense in the {1, perfrincsncg count in water from rusos
vells duwring sunuaey ounnot Le explained, It iz concluded
that the cattle keenlng has no significant influsnce on the
bacte ifciorical qual ty of domestio well wvater in Mannuthy area
though all welle ehoved evidence of Taecal contaminastion.
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SUMMARY

atar in open shallow wells are known for its uneatie-
factory quality from the sanitary point of view as it oould
be polluted from different sources. In ithe present study,
an investization was oonducted to evaluate the beo:eriological
quality of domestis well water in Mannutihy area in the light
of its total dacterial load, presumptive coliform oount and
the counts of ocommon indicator basteria of iaeoal oripin
such as I, goll, TS and Cl. perfrincens.

Aaual pumber of welle from houssholde keening o-itle
and otherwi e were pslentad fto find the i{nluence of oattle
keeping on the bacteriolorieal quallity of well wnter. PForty
hougeholds hnving wells were randomly seleoted fyom the seventh
and niath wards of Cllukikara Pasnchayat, Trichur TMetriet, Ferala
ftate for oollegtion of water ssmples, 7"he san~les for
banteriolorioal examination were collested for six months
from Mareh 1, 1981 to Awrust 31, 1981, eulrasinrs btolld 3uwsoer
and south-vest monsoon, A sanitary survey of the nbove wells
wa® also conduwted with the ald of a prepared nroforma, The
survey was conducted on Aupust 23 and 24, 1991, The sani~
tary survey revecled thzt all the welle in the atudy area
were shellow, cpen, dug wells vhioh were not at all sanitary
from the point of view of thelr construction and maintenance



102

All the wells were having proximity to different ocurces
of pollution sush ne latrinee, manure pits, oattle alurry,
eto, They were located at an aversge distance of 14,25 m,
9,9 n and 10,2 m,rescectively.

The water samnles were oolieoied asentically 4in wide-
mouthsd roagent tottles und trans-orted to the lsiorsiory
on foe in a {hermocol ohest. ‘hter wos druwn from wella
asding palls witioh were thoroushly cleanred and steriliged
by me=ng oF 2 dlow lamne In the laboratcery the water
nsmnles vore ntored at 5 to 10°C t{l1 they were subjected
to anal: ele, Tennorature and pH o7 the san-les wers nleo
recordaed, Standrd methods apay, BGB broth, "™B, ZF and
TEN agar slates woare used for the deteotion and snumeration
of SFC, MPN of onliforma, B, ooli, FS and Cl. perfrinrens,
res-ectively, In order to Ldentify the , goli tyne I
amony the i, gpll colonies on ™MB agar vlates, 1 jkman test

was conduoted,

Water in all ithe wells had o very high bacterial load
than pre eribed “or n sanitary well, The 357C in water from
households with oattle xeening were hi.her than in those
without ontile keening. DBuk statistionlly thies difference

was not ai;niricant, The 7 during monsoon iscreased
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aundred=fold than in susmer, DPut a etatistiocally insigni-
fioant inoroace in the MPH of coliforms was notlced during
monvoin. The indiecator bacisris were found reduced during

monsocn but signliiiennt reduction was obeerved cnly in the
ou8e of §a 0ol ond Cle perfringens.

The 37C und 75 counts were found to have a positive
correlztion with the depth of wells, The OFC was aleo
positively corrolated with the ty-e of latrine, Thwe M ¥ of
colitornme and depth of lining were ne;ntively ocorrelated,

So aloo the dist wioe between well and latrine ls negatively
ocorrelated witi tie F5 coumt. The analyeis showed that the
oon:ribtution from latrines to the dacteriological qunlity
of water wao more than from oattle keeplig.

The bacteriologioal znalysis revealed that all wells
wvere contanin-ted with toe faecal materinls of warm=ilooded
aninule either recently or remotely. Iy widng FO/I% ratieo
in wvater the souroe of contamination could nmot Le ascertained
unequivoeally,

The bacterioloricul quality of water in households with
and without oattle keening vere mot significantly different,
This shows that onttle keeping has got no influence on the
bactericlogical aquality of well water in Moannuthy area,
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The type of construntion of wells has also got any
influenoe on the bacteriolopieal ~uality of well water
in the lisht of its 57C, wesumptive coliform count
and oounts of 3, coll, ¥ and Cl. nerfrincecs.



)@é etences



REFPERERCES

American
Amerioan Pvblio Health Associmtion, :
Hew York, e o7 N

Public Health Asevolation (1953), &
g » ISEGEE : 1A K] & % - "- r

SN

American Public Fesal

ratiinds o .
13th ed. Aunerio
Hew “ork.

th Asscolation (187%), Standard
J: 4] Ml&a Honlth iaﬁﬁmiﬂtiﬂﬂ' Im..

*harker, J.C, und Gewell, J.I. (1972), &ffecte of
Sreeading Manure on wd Yater and Swrface Runoff,
Tapar -resented at 1972 Annmal Meeting AlAT, FHot
fg"!l'im' Mkn. June 27.”. ci‘zd by Jmm. J‘J"
ﬁﬁm. A.ﬁ. and Im. LQJ! 1974)

Parrell, R.A.%, and Sowland, M.8.M, (1579), The reiation-
ship Detween hainfall apd Yell 'atar Follution in &
West African (Cambisn) Villare. J. Lyge £37 147=150,

Bartley, C,ileq Clara, M, and Tlametg, T.', (1560), Types
ala dand S4gnifioapoe of Faegoul iLtreptococol

Isplated frem Paecoces and ‘mter. im._J.
Publio Health. % 1 Y545-1352. ~2ed

*Thatta, H.V.7, (1966), 4 study of Colieserosenes
Contamination of Drink ng mter From :uuwan Hands,
Indian J. Dube Glthe 10 3 120-132,

Bieeonnetie, C,7,, Jezeski, J,J., MoFeters, G,A, and
Stumrt, Dy0. (1975). Influence of Snvironuental
Jtrees on Enumeration of Indicator Baoteria Ifrom
Hatural “aters. Apnl. Higrabiol. gﬂ ' 166=1494 ,

Bolton, o (1961), vater Gouwroce Contanmination. J, Au.
dator Yorks Assog. 53 ¢ 1243~1250,

*Bonde, 3., J. (1966). Daoteriolozrical etiods for

mﬁﬁ%}lﬁn of water Pollution, Health Iab. gi.
§ 3 e



106

m'odog M,l, and Sohiemann D,%is (1976). DBvaluation of
ﬁ und KP Media for Recovery of Faecal Streptooocei
from Water Uy Membrane ﬂltu. Apnle. Egeirog.

Hiorobiol, 33 ¢+ 695-699.

Bureau of Roonomios and Statietics (1978), W-
Tareau of Fooncmice and Statietios, Goverment o
K‘rﬁla' %1‘&%“- hﬁ ﬁﬂ. 9, 11;

Btwew%' (1968), Iext Dagi of Mioroblology, 19th ed.
W, Maunder'e Co.. "ilad m‘. e BT,

Buttiaux, R, (1959), The Value of the Ascociantion of
tscherichin, Oroup D étrcptoeucai in the Magnoels
gg &gatamimuen of Foode. J. Apnl. Zootericl. gga

L ]

Buttiaux, R, and Mossal, DsA.A, (1961), The sipnifiocance
of Varisue Organisms of Pagoal Origsin in Foode and
Prinking ‘ater. J+ Apple Bacteriel. 24 * 35%=364,

Bmpbou. Re (1979), Hierobiology of Seil, Adr und ‘ater,
znd ed, E‘hﬂ.ﬂ'. Lo% and Tinton, A.kH, *d .
Edward Arnold, london. ppe 26 s

GhrieHa. !‘. . anﬁ bhriauo, MaCo (1971)e ZFpod ugiens
. pd L Faber and Faber, Tondon,

‘Gimolﬁ‘ Telley Mortens, D.C,, H&u”k. De ISQ Collins,
Bele JPay MM B.Ts and Thomae CHQ (1979),
T’euutam Movement to Shallow Gro ater Tobles
frw Agambieéglm Yaste lLagoons, ‘_}‘4 IZnviron.

o »

Clarky Fo¥e and Falblery Te'le (1964), Re-evalustion of
%ixe ‘ignificunee of the Coliform Bacteris, J, Am.
dler lorke Jugog. 96 : 931-936.



107

cookog BeMe (1974), W in Man. Churchill
Tivingeton, “diadurge ppe 13~10,

Cooper, ¥.%. and Ramadan, P,M, (1955)., ‘tudies in the
Wiﬂff;ronuauen Btt.:eun Vuman and Animal Pollution by
means of Pascal Streptoococoi._d. gep. Migroblol.
;ﬁ r 190990

*Orana, Gef,, W0BtEIrman, P.¥, and Overoaab, M.,R. (14F0),
'ne:-og of Mﬂ'ln&iaatw Organisme Following
Tand Application of Toultry Manure. J, Fuvirom.
Made § * S31=537,

crmam, Ro. Duguiﬁ, JePay Marmion, BaTe and owaln,
Heliele )e Medioa g rebiologys Yole II'
172¢th Qd' chu‘l‘ﬁ Livin v iy Qn.. d 1 n‘burgh. PP 273.2&}.

}hm. Dele and Kuri. Lo Ny (1969)- Hagrowih of Fueoal
Coliferms Jo Qe Oker “orka Aegge. §] : 465-46S.

¥ debely R.iie (1964). The Group D OStrentooccci, Bagieriel.
i9y. 26 : 330=%66,

*Diesch, .7, and MoCullooh, W,P, (1966)., Iseolation of
Pathogenic Teptoepirez from Water used for
Recreation. [ube [ealth Bep. §1 @ 239,

Doran, Jev, and Idnn, <. (1979)s DLucteriologleal
‘uallity of Bunoff 'ater from Pusture Jand. Apple.
ADVATCR. OxekiQd. 3T ! 985001,

*Dutka, L.Je (1973), Coliforms are an Inadequate Index of
tater' uality. J. Juviron. Haslihe 3 @ 99-6.

*Escherish, 7, (1885), Ilie Tarmbakterien des Hau;
borenen und Jauglioge. Forteohy. Med. (Ger.),
3 1 515=547,

Eyison, TeH, and James.s. (1973), 4 Comperiscn of
Distribution of Intestinal Dacteriam in Pritish
and &, African tater Sourcea, Lo Am‘ w.
:ﬁ s 109=118,



108

* Bvison, TeMe and Jomem, A.{1974). Diftdobaoterium as
Indioator of Pasoal Pollution in “ater, “aper
presented at 7th internationsl oonfurence on water

llution resoarch, Paris, September . Cited Ly
vison, T.M. and Jms, A, (1978).

Svisone TwMe ond Janes, i, (1978), ‘Miorobioloricel
Critaz'm fm' aroﬁmal !zshtu' Lml tys In, }g&g

24 - ‘ 1°a°h“ x .'

muy aml uzmn, "hiohaatu. pm 30=51.

*Fair, J.Re and Morrieon, S.Me (1967), iecovary of
Bacterisl Pathorens frem iigh mlity vrTaoe ater,

Later emgur. Zee. 3 1 799m003.

Geldreioh, 3.5, (1570), f Baoterioloziocal
parameters to Reorest ter Luality. J, ;.

later Jorke jugea. 62 1 113—120.

*Geldreich, 3.B, (1976), Tasosl Coliform and Paescal
xtraptoomga D;mi:y Relatianf’hipﬂ in vmaste
D sonarges eceiving aters, Urit. cev.
Znvirene Soatxple Gt 349-365,

* Geladreicoh, ..y Deat, T.,0., Yenner 204 Yan lonsel,
n Je (1968). The rmiwmmdam iapeots of Storm

vater bllu‘»icn- e ater Mollit. Contr. ed.
40 1 196 1=1672,

®*Geldreioh, 7,%,, Clork, .7, and Huff, C.7",", (1064),
Ctudy of ’mimi@n Indleontors n 8 ‘zele
Stabiligation Tonds Je i@ter Pollute. -optre Fed.
}Q : ¥572=1376,

Celdreich: J.a., fufr Coley PoOrdner, i,!,, imblor, P,
ama ”1 h%? Je The 1*auca1 éoliwmgom
Mora af 011 frw Various Ceosra-hie aress,

L. iuphe Sagteriole 25 ¢ E7e



109

“Geldreiol, .7, and Yenmer, B.h, (1969). Concente
of Pasoal Streptocccol in Stream ~ollution.
1. imter Mllut. Contz. Ped. 41 ¢ R 335 & 352,

&lm.’.ﬁi ™ H- D Jed e
Taylzér %5 9"5). . o Mm{ for Goﬂml&ing

feoterial R)pulauon in Potable tmtﬂra. Boisled
Water and ging Water Supnlies, J. Alie aater
Horks AESQg. 07 o "117=124,

Mﬂh ed, wiontiﬂc Mlisnmg Cﬁm amf.
e o Pe 3B

Cibba, .M, and Freame, I, (1965), Methods for the
Reoov of cxocwzau from i‘noda - Jymposium on

Clostridia pasr XY, J. Apple Dootexiol. 28 @ vo~111,

Gilerens, F.H. (19?‘5). lahtu' - Bmwrmlogleal im?muon.
] ' LOCH - : ¢ e diag

BGth ed. telober .0 Hobert, F. Frieger
’Fuhlimng 00,. m Yorkt Pt 2509

Pog Ahujae Yoy wmg G, and ima, As¥e (1978),
%eoteriolagioal Swrvey of Drinking 'ater from
Batwral Sources around Kasauli, H.7, Indiean J.
Exthol. Microblol. 2] ¢ 213-217,

*Guy, Bl mei Jmally JeAe (1977)s Survival of Utreptococoi
and Coliforme !n fovine Fasoal Grig’iu in rainage
i»mer and Joil Stored at Different ‘emperatures,

de Azzdgultural Regeargh. 1 13=18,

fhgmn' f*o. Faneen, DoTe and Dimoneon, 5.t (1573).
Sarvival und Movement of Faecal Indioator Bacteria
in Soil under Conditiones of 3aturated Flow.

Je Swmiron. fm. Z t S5=58,

Hall, Heiley ‘rown, De’e ond Iewis, X.H, (1967), Examina-
tion of Market Yood fer Ccllform Orgonisme. J. Anple
Horoblol. 15 @ 1062-~106<,



W' MQJ. (1977). . X7 P N b SNV EiAN
Johni wiley and Yone, Ino., Hew “Ork. pe 08,

Hanes, N,I',, ZJarles, V.0, and Hohlich, G.a. (1964),
Yiesoived Oxygen and Survival o’ Coliforn Organisms

nd Enterococol,
;gsumaggm £ Ao HBLOX GOrkR ARU0Q.

mﬂ. weifeg Fautter, Dst, and Tecler, J.T. (1971),
Comparicon of Mo&ia for the Enumeration of

sexfrincenn. Ap-la Mierodicl. 23 :

922w27 o

38 - pp. . ' ‘ ?. ‘ 1“5; 16?.

“IMMg .5‘&&. ﬁeinbolﬁ, G We and wamt; Taile (1966)0
Indicator Qrmim-anwtw. 1. Texonomy of the
Fasounl “treptococcol. JInke Jo Syat. Dacteriol

16 ¢ 167224,
8l W, 2nd od,
v T0Trke Do 247,

Jmm. Ja#’.g Dodine,2,B, and mﬁ Trad s (19?4}. A
Sagvey of Dffeots of Animxl mtw on tream
Tollution from elected Imiry Ferms, J. Dairy
Solsce. 57 ¢ 260m26%,

liodges, L. (1977). SZaviroume
Holt Kinshart and Wnﬂmt

Jayne -ni dllim, Dede (197%3)s A Medium for Overcoming

gym Ix:hibulon or I
Hirentoagon :nmgn! a8 noese
on the ig vivo Intersotion of Grgm;m.

pLe $ 575‘5330

*Johne 1,Ce {1970), The Movemeni of Pacteria and Viruses
through Forous Medis., Sroumd Magker. © @ I7=30,

Jones, P.', (1980), Fealth Rasard Asecciated with
iandilog of ialnal Yastes. Yek. Hep. 106 @ 46,



111

Yabler, P.Y, (1968), Mierodiclogical conan}cmuon in
?ﬁﬂaﬁ -'fam;r. Jo ARe Hater ‘orke Amsee. §9 -

sFatugmepola, Ds5e. and Asaim, T.H, (1958), Coliform
: gan&.-m.ﬁ Donentio g&tlr‘fmpplil; in Ceylon,

t 95=101, Cited by
n.‘b 5 &%m (1978).

wehik, #He%e and Bewtra, J.X, (1965). Incidernwe of
i.lfom and Entercoocsi in Natural atere,

Euviron. ilthe 7 ¢ 32~38,

K‘nm 30“‘.‘ mﬂ Q'*‘o and Kabl'r‘ Talin {1960)0 Fascal
toococol, I, “uantification of Strepteoacoc! in
Wﬂ. A Jd. Zubile Bealthe 59 3 1553~1559,

Yenner, Bet,, Clark, T,7, and Enbler, 7, . (1961). Foecal
Streytocoooi, i. Cultivation snd snumeration of
“Lr 'gscotzol in Surface aters, Apnl. iloroblaol.
g1 %,

* Ziellander, J., (1960), Interic Streptocooci as
Indinators of Fasonl Contamination of ‘ater. ,g%m

Pathol, Miorebiol. Zcand. Suppd. 136. 43 @ =124,

*Kunkle, .0, nnd Meiman, J.R, (1967). emar \muy of
Mommm ater “heda, Iy Y DaE SR, 21,
Colorads State Universily, rort Collins. (July 1’?57).

I‘b“b helie ond anoan, C.L, (1975 In‘luence of
CardohyArates on the Orowth and Urorulation of

; 1m.:ﬂm- typre A.  Anale dlerokiol.

Tdnton, 7.8, (1965) mmm&m’m. 4th od,
tﬁ&im&tiﬂe mnﬁ: Comnany cutta., p. 46,

Ioshr, R.Coe (1977)e DPollution Conirel for Asriouliixa.
Acdenie Press, New York, p. 3%.



112

Malaney, Ce'ley eloer, F.l,, Gerhold, A.4, znd Carver, 7.,
(1§61S. Evalmtiaa of Methodm for Coliform Counts in
Parm vond Yater. Jd. A8. Hater LOTHR Lus0Q. 3% 5 47-48.

Marshell, R.5., Stesnbergen, J.P, and MeCl LeSe (1965),
Ranld Techniqus for the Bmmeration of i
per:rinveng. Apnl. Mioroblal. I3 ® "Su~5b3,

MoPeters, U,i., Cissonnetie, G.%,, Jegoski, J.J., Thomaon,C.A,
and Stumr$, D.G, (19743. Comparative survival of
Indioator toria and Enterio Pathogens in ‘ell imter,
Arple Miorobiole 27 s 623829,

mtmn' Ai‘*;..?.. .*‘idm' JQC) md m}@&rd' 'E-.ﬁ&. (1?}74)‘
Comparison of Hethods for “nmumeratin~ Flourescent
Enoteria, Mt Wm. az 3 200201,

Medrek, Te7s and Darnes (1962), The Mewibution of “roup P
Strentococci in Cattle and Theen, Jo innl. M»
25 : 159=163,

Mmek} Tele and Tdteity, ¥e (1959), c:amimr::.uw inoidence
of Coliform Baoterinm =nd Rnterococc] in inilsturbed
Soil. Apule Mloreblol. § 3 60,

*ilne, C.Ms (1576). =ffect of a ILivestock “intering
E’Wdtiﬁn on a ‘estern Mo.ateln Eu‘am- ';‘W;;‘m‘ Aa.
e m. ke Jﬁ 3 T4G=T752,.

Hoore, =.¥e (1573}, OSanitary Analysie of eter. In
LERNBREAYE MGoluing AnNg P eoto oo ‘Dﬁéfgg.
n -~ Lenbury- ta
077, 10911094, '

vartwell, !ﬁ.’.. Bd.J. Ap
New Yorke pp. 1073-1074,

*Morrison, etle M Fair, Je3s (1966). Infiluence of
‘nviromment on Stream Miorobisl anics, Colorado
Stute University (Morobiology), Papexs

Hoe 1%,

Moussa, 1,5, (196%), Pletrivution o Coliforms
ieclnted from ¥ and Hon-fascal Nabltatas.
Iod. 4. Yed. Res. 53 : 629-637,



13

“Muneto, M., Hishitai, Y, and Tanaka, 4, (1973), The
Iﬂat;ibuuoa oﬁ"cuiifom in F;uh Yater.,

Sulle Fag. Acrig. Shipans. Unl¥. 7 1 M0=145.

obli JoTe (1975). Heoovery of Strentococei from
! 1”'(97. Acmpglwnofﬂeﬁia.

ari: ty of Tooda,
L. Hilk Sood Tectaols 33 ¢ 323-326.

Oblinger, JeTe and Coburger, JeAs (197%). lnderstanding
ngm. ?a;o'ﬁing the Mt-iroi;u{no-tmm i I8

Je Milk. Prod Jechnole 3§ ¢ 540-545.

rark, Ju%. (197;;3 o5ax}, ook, LE 443 aﬂﬁ%&

Ppe 172=174, 108=190,

*Patterson, J.7, WR' IeSe and MoAllistar, Jei3.V,
(19‘}4). A Pield and laboratory Study of the
Effeot of Slurry Apnliocstion to foil on the
Baoterisl Contamination of Irainage atera,

Horth Irel. Den. Agrdi. Bem. 32 © 16,

*Paviova, M,T., Dreseneki, V.7, and Idtaky, . (1372),
Mmtim of Various Medis for Isclation, Fnumeration
and Identific:ticn of Fagoal Str ooci from Hatural

Sowoces. [ealth lahe Jode § ¢ 289=298,

Purdom, 7se (Bde) (1980). Haviropmenta &%m
556‘0:1. ﬁo;adamm ‘?r;as. , forke pp. 16, %60, 190=101,

Famadan, ".M. and Sebir, M.S5. (1963), DOifferentiation
Stuiies of Pasoal Strentocoooi from Farm Animals,

Cana Je Microblol. § : 443450,

Stuart, Se.ldey HoFeters, Gohey Sohillinger, J.0, and
Stuart, D.0, (1976), Aquatic Indioatér Bactieris
in the High Alpine Zone, Anpl. Bavizon.

31 1+ 163167,

Sundetrom, “.¥, and Klel, H.E, (1979), mgmw-
Prentioe fnll, Inoc., Hew Jeraey. pp. 0=7.



114

*ThomnBe [efe aNG Drune, Hets (195%)s Cited Ly Cooke, Z.M,
Y19%74)

Tilton, R.Ce and Tdteky, ¥ (1967). The Charascterisation
of Yasoanl Stroptococoi, An Attsapt to Differentiate
fetween \ninal and Fuman Sourges of Contamination.

d» Bk Food Jeqhmol. XQ ¢ 1-6.

Van mm‘». D.J.’ G‘lfk’.‘uh. BoBe and Clark, Hete {1967).
Seasonnl Voriatious in Surwival of Znaiuator Paoteris
in Soil und thelr Contribution to Stora—-ater
tollutions Annde Miorobiole 1&‘ 1362-1370.

*VYeratraete, ', und Voets, J.Ps (1975)s Mloroorganisms
as Indientore of Pavironmental Hyzine s 0ology,
Taronomy wnd Dnumerantion. JMeturwet. Iilolachs.
ST 1 41=84,

Virarsghavan, T. and darnook, R.G, (1976), Cround 'ater
<mlity Adjnocent to Septio Tank OGystems Jo Afe
ielex orkg Aceco. §§ & 611-6%.,

Voelkor, dsi., Beukelekian, H, and Oxfordg Hee (1960),
Seasonnl Coliforn Variations in ‘Well ‘kiers.
ig. Jd. Dube Healthe 50 ¢ 1873~1881,

Vort, Jeils (1061), Infeotious Fepatitis at losen, Mochigan.
do Ao Zater lorke Asmpg. 5?!: 1238=-1248.

*WHG (1973). Community Water Supply and lewvage PMapceal
in Develoning Countries (’ond"of 19?93‘?&' L
Statietios Hevors. gf @ 720-703%,

Willis, A.T. {(19%6), Arperches s& an Index of Faecal
Pollution in “ater. J. Anple Bagtariol. lﬁ 1 105,




15

wumt xd.f%v Waabm-ﬁ H., Ms’ﬁl;ig %gﬁ;:to, Jehe
fea, oo e ?%.»

Yietreloh, G.A, and Yechtman (1980), 3rd ed.

Gl@moe MC Co., Im" ! p*

* Original not consulted.



-Q/Q/Qena&l(



APPEHDIX

1 Proforma of tie nnlury survey

SANITARY SURVEY OF T £ DOMUSTIC #BILC IN
OLLUKRARA VILLACE

PROFORMA
A
1. fouse Ho. :
2. Yard Yo, t
3o Pancta at t

4. Well

a) Type of well Idned=not plastered/ldined

and plastered/Hot lined

&

b) Parapet t Present/AlLsent, Heisght 3
e) Flatform : Tresent/Abaent, -idth ¢
4) Irain : Hresent/Atpent
e) Covering s Present/Aboent
£) Methcd of drawing ¢ With pump/Wthout pump
woter
£) Depth of water $
h) Depth of well t
1) Depth of water :
table

3) Depth: of lining 1

e Orowth of vegetation , Present/Aboent
inside the well



6o

7e

Be

L

2e
Se
4e

Se

6.

Te

8.

9e

Hrancheg of trees cover
the well

i1

: Preceant/Absent

Surface runoff into the: Present/Abvent

well
flmture of the soil

Metanne betwoen well
and kitohen

Cattle keeping
Ho. of oattle

Jistanoe betwaen well
and animal shbed

Hoetance between well
and the neighbour's
animal ehed

Incatizn of animal
in relation to well

Mathod of dispoeal of
animal excreta

Metance betwoen well

1 Gand/Clay/laterite/Rook

¢ Fresent/Absent
: Toung: Adult:

Upstream/Sane level/Nownstresn

: ﬁaomt to the shed/Hanure
pit/land disposal

¥

and the place of dispesal

of aninal excrata

iovntion of the place
of animal excreta dis~
reaal in relation to
well

: Upstrean/Sene level/lown=
strean
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L

Pit latrine/fi=C=s type/
Septio tank

10. Iype of latrine

1. Mistanoe between '
latrine and well

12.Toeation of latrine ¢ Upstrean/Same lavel/
in relation to well Downetroan

13.0ther rolevant data,
if any

P00
Date :

2, TPhoephote buffer (APHA, 1971)

ddesolved 34 g potassium dihydrogen pnoschate,
RE, 70,4 dn 500 ol distilied water. Adjusted the pi’ to
72 with ¥ N HaDH, snd made up the volume to one
litre, Added 1,2% ml of the above stook solution to
one litre dipiilled wvuter for use in making dilutica
blanks. The buffer sclution wes oteril ged in sutow

alave at 121°C for 15 minutes.

%, Tryptone sulrhite neomyein sgar (Marshall ot gl. 1965)

Compaed Lion
Tavtone from omceln 150 g/litrs
Yoant extragt 10.0 "



iv

Sodiun sul-hate 1.0 ¢g/1

Iren (1I1) oitrate 0.3 7

Polymyxin B eulphate 0,02 °”

Keomyoin sulphate 0,08 *

Agap=asar 1%.% ”
Zreparatios

iesolved sl) the ingredients except agar in one
litre of freshly distilled water, After adjosting the
pt to 7,2 » 0,2, agay was also adied ~ad allowved to
stand for 10 minutes, ihen beiled to digeolve oomp~
letely, with freguent swirling, 7Pilled in flasks and
atarilized in autoolave at 121°C for 15 mianutes,

One 1li4re of the liquefied medium cocled to
about 47°C wae mixed with 25 ml of a burfered thio=
glyocollate solution steriliged by filtration.

3 e

wighed .70 g dipotaselium hydrogen phosphate,
x?fmé, and 2,80 g scdium hydrogen oartomsie, ﬁhFC'f(:o3
and disoolved in 100 ml distilled water, Irepared
13.5 par ovent sodium thioglyoollate eoluticn, Hixed
35 ol of the firot solution with 15 ml of the weoond

solution to prepare thioglycellate bulfer and steri-
liged by filtration.
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ABSTRACT

dJolls are the main sourdes of water supply in Indian
villages and towns as elsewhere in any of the rural aroas
of the doveleping tropical couatries. Aihe shallow, open,
dug wells are liadle to co.tamination froam the suwrrouwnding
sources by various asans. Fascal conteainatio:n of weter is
conslidercd as ons of the aajor sauses of health hagards
resulting in inuasrable diseases ano:g paople throughout
the world, Tharefore, ine basterioclogical analysis of water
is ained at the detestion and emmeration of indicators of
fascal pollutim, <he aoveaent of anisal exorgta into
surface and ground water is omaidered a majar factar contr'i=
buting to the bactericlogical pellution of availdle water
in many regions.

in order to assess the influence of catile Kesping on
the bacteriolozical quality of domestic well watar in
Hammitay area, the present study was undartaxzen, Ferty wells
from housenolds randamly selected, with and without cattle
keeping, for the study spresding over for a period of six
s ths covering the suaner and souih~west noNOON during
1931, Jator samples were oollected aseptically, once in
each season. {hey wore becteriologioally analysed for 3¢,
APN of coliforms and the detection and emmeratiom of =, goli,
F3 and Ghe perfringens.
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dacterial counts in wator £roa all wells far exceoded
tho standards rocomszended for open,shallow wells. <“lthough
an aparently adghor 320 in water £yom housenolds with catile
keaping than {ron those without was obsarved, it was not stutlie
stioally siznifiosnt. Ihe secasenal veriations in the couats
showi & munircdefold inoresse in the case of ¢ durd.y
aonsoun than sumer. dut the sisllar inarease 4n the 4PN
was nsgliginle. <he indicator becturis, eapeciolly = gald
and <1+ perfrin:eng snowsd a significuat roduction duri.y
RONEO e

Ine sanitary sarvey of the wells gonduoted with the help
of & ready axie perforas revealed that none of the wells could
be conaidered satisfactory oicher &n'wutrmi:mn o maintenanse.
ihe $PC and F3 counts ware found to hawe & posiiive carrclation
with tho deyth of wells. Jhe 4iC was positively corrslat.d
with the type of latrine also. {he 4PN of colilormsand the
depth of lining and distance of cattle shed fram well were
negatively corrslated; so also a negative corrolution was
obeerved 4in the cese of FO oount and the ulscange between
latrine and well.

fhe varicus oharact rigstics of wells, cattle teueping aml

latrines were found to aave a atgnificant sorrelaiion +Ash the
3PC und M- of coliforas. “hen these of wells and latrings
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were alone coasidar d, they showsd significunt correlation
only with F3 ¢ount. 3ut it was observed thal he charactorie
stics of wells and latrines alone could explain for the
considoravle variatioas An the M and 4-H than those of
ocattle keoapiig, 28 8 sourge of polluuion,

it i3 concludad taat the (ype of cowirustion of wall
do a0t have ary direct beariag om the bacieriol.jical gualdty
of well watur e«3ept ia the case of ¢ls perlcin -Of couats.
“attle 4eu i .y o088 wls0 oo significant fanfiluence Qi the
seriolasical juality of demestic well wa..r in dcanuthy
area Lhwugh all wells unier study showed evido e 0F recent
or pasti fascal <oataalnatlion.

Vg5
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