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ITITnODTJCTIOlf

The bactorlological condition, of wator uood for hman coni-

«8^tion 1ms been tho object of oxtonsiv© pesoaroh over sinoe

John Snow's classloal studios of tho dissemination of Asiatic

Cholora through dirinkins vater» This topic is of eiQ)eoi«X

interest frtsa a public health standpoint, beoause polluted v/ater

aay be<KNBe a potential health Jiasard, particularly in the trans-

mission of enteric diseases* Since, in general, a nu*al water

supply serves only a limited maabsr of individuals, little

attention has been paid to such waters as a public health problesu

Howovor, rural school supplies are in a otxaavhsA different cate-

gory, and since they have been known to aerre as foci of serious

epidcsaics they \mrrant ^soro considei^tion as a public health

probl«a than they have receivod. This survey of the bactorio-

logical condition of the water supplies of the rural aoliools of

Eiley County, Kansas, was carried out In an effort to detesstins

the quality of water supplied to children of school age in this

United area*
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immi OP JiiTERAiims

Inti'odue felon

ThQ utlXlzatiau oi" uio teat for tl-o c;uii-rr?-;*or:;fin0s group of

tjoetoria as u oritox-ion of fclis sanitary quality of water is so

widely 3!aplo;.^d, ard tlsa maehanicjs of tbe tost so tJKJj^oTi^hly

staudardl&dd && uo nooa uo ^ss^msmt* Tuq actual prooedui'e.'} to b«

follovwd ai"9 i£i!5orporatod in "Standard I'Sitbods for tiie 2aasiination

of Mater and Sewsi3««, |^i»pia»a jointly by the Aiserioan Publio

Health Association and tho Aaarlcfaa Viator Works Association, first

issued in 1917» ^wd last brought vap to date in 19'

It yas rocognised as oarly as 188? tliat tm distinct types

of ooli-aerosonss bacteria existed. Thaas two types xrQVQ de-

scribed by E«!}»ri«h (l) And naiaed B. aaU CSagttaglfi^ SSiW and

lasUfi aarosfflftg (Msolsutj^ ammxm>* Bscherioh and his

contexE^orariQs belia-Tod the pre;^noe of these organisms in mter

to be a trise indication of focal contamination. In d\i© tisia, hoi^-

ever, it was fonnd by otiier workers in the sem field, that

orsanisas possessing the seuae basio cli^aotoristlos of these tro

typos vere widely distributed in n?itni*9. With this discovery,

the significanoe of tlia tost was quof^tionecU To gain frmoh needed

information two major linos of rogeaapdi were initiated and have

oontimrad imabated ovor stnco, Tlwae Involved, first, devising

ways and saeans of dlfferoatiating betwawx the various i^^rabors of

tho coli-aorogenes grcnxp^ and second, evaluating the rolativo
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sanitary slgniflaaneo of tb» dlffer^t forms as indioators of

J>BVQlopimnt of I'Isthods E^Ioyod for DlffcHrantlation

JblWft. ^teiisnthaX (3) in 189!; s^iowad tlmt ^m^KWlklOk

oQ^i vas oapablo of ]}roduoing indolo STom a pQpt(»]s mdiuo^ and

many authorities sinoe that tiia» hav« ragardod produotion of

indole as indioativo of tha presonoe of SflMlMiri'Thi^ SSQJL* Ohstn

and Rettgar (3) did not plaoa moh 0£9|>hasi8 on tills tost, and re*

ported in 1920, "the indolo test is of little vali» and lO^iild ba

assd witii oauti(»i« Hhile all strains of ^« qoIX (Sa^g^ob^

QSl1X> produce ludolo, the porcontago of positiw tosts witti

"aerogGnos" type is too large to laaicd tho test a praotloal tmBm**

Des^ita ^lis fact, the indolo test has oooe to oooupy an ix^rtant

place in the differentiation of the various ooli^aerogenas types,

^sma^xsalsmm. mk MilMk ial SaftsdUaaft* ^oges and

Pro^auer ik) in 1898 first desoribad a oharaoteristio reaction

occurring in a gluco^ broth culture containing ooli-^roganaa

bacteria* Thoy noted piroductlon of an oosin-rod color when

caustic potash was add»d to the culture and allovad to stand for

^ hours. This reaction va» studied lay mvmml individuals,

aoong thani Harden and ialpole (5), vho in I906 itiouod this color

a?eaotion to be di» in part to an end produst of bacterial metabo-

lism, acetyl zaethyl carbinol. Bacteria of the ''aerogenes" type



produced acetyl astiiyl oarbinol from glucose broth while bacteria

of the "ooli" type yere incapable of producing this oonpound*

Clark and Lubs (S) in 19lS pointed out that pll changes in gltKWse

broth could be deterained easily by use of aethyl red as an indi-

cator. They, and other woi^rs, oonfinaed this and in 1918

found tlmt a rather consistent rolationsliip existed between the

methyl red and Voses-Proskauer tests. The trtie "coli" types isrero

consistently lacthyl red positive (produced larg« aaounts of acid),

but gave negative results with the Voges-Proskauor test, vdiile

the typical '•aerogenes'* types were methyl red negative and Voges-

Proslcauor positive.

"W^'^fc*^ aC QSJSmXSL mJia- Unfortunately, it soon beeaae

evident that the aforeaentitmod tests were not conclusive evi-

dence of focal or non-focal type organiJEsts. When this becasja

apparent, ea^hasis was placed on tdie utiliasatlon of salts of

organic acids by these bacteria. Koser (7) found that ^*1li*rr*'***^1

qql^ was unable to use the nitrosen fron tiric acid t^iile 4aast-

^BMi^r ^Qfft^M^^ etw in urlo acid and other sickle salts. Clien

•ad aettger (3) Just two years later, 1920, found an alstost

perfect correlation between methyl red, Voges-Prosicauer, and uric

acid tests. Broxm (8) grew AilpglifflHltWBr i^ggi^^^g on sodim

citrate, but could not produce gzwth with j|fiSUM£lfll£UA QQlfi,
in

ths saa» niodluni. Koeor (9) later confii^aed Brown's findings and

in 192^- reported a close correlation of citrate, zaethyl z^d, and

Voges-Proskauer reactions with fecal cultures.
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Xioportancd of th» h.bov& Hdaotioas in Ddtenaining
Souroe of Baotoria

HaoConk^ (10) was 000 <^ xaany resoaroh wtkars vho rMXlMd

that tho Vogos-ProG^iuir reaction was raroly di^aonstratod in tha

oase of coli-aerog«:»s frosi fsoes. Rogors, Clark and Evans (11)

vvpon ex£U]ilnation of Xi>6 cuXuuros froia 33 sauces of driod srsdxia

from various statos« found that nono of tho types <m grains

agreed with ths oharaoteristle flora of bovine feces. Th^ barad

tliBir conoluslons up(m results obtained frc»^ indole fexi»ntati<m

and ecK!q>arison of hydrogen and carbon dio3:ide ^s ratios in

glucose broth. Levine (12) vas first to notiee any connection be-

tween the Voges-ProSkauor reaction and sourco of the bacteria.

In 1916 he reported, "tho natural habitat of ooli-lUce bacteria

vliich fora aoetyl-mthyl-carbinol (V-P positive) froa gluooae and

other carbohydrates is probably the soil. Thay are also rare in

feces." Lcvlna in I9I8 (13) reported that he was able to isolate

Af3Bgl>ftQltftg and a^h^^Him^ SAsmtA f»>» soil and sewage

but not from any animal foces. f?||ftfltrtiH)lin coll was isolated

froia soil, ssdmed aatd anin^ feces, but a rather distinct cor-

relation with the source was observed as indicated by the follov7«-

ing figures—1.1 percent in soil, 2»6 percent in sewage, and 20

percent in haaen feces. Greenfield (1^*) siade an extensive study

in 1916 of water sources in ICansas^ ller results seeded to point

to the fact that SaSSmsisMA SSiXX type bacteria predojainated in

tlM sources studied. She also found perfect correlation between

the methyl red and Voges-Proskauer reactions* Stovall mv4
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Kiohols iX5)f In tho routlno analjrals of 68 water samples froa

private and publlo suppllosy isolated 2(X> oultures vltLoh gave

positive ocHspleted tests* Of these, 130 vere siothyX red positive^

38 Vogos-Proskauor positive, and h2 gave in^gular reaotitms—

8ii|}poaedly oorresptrndlng to tliose oxatiiros froa tlis soil vHiich

9X9 aethsrX red positive and oitrate positive* These are olassed

as Intermediates* Rogers, Clai^ and TAibs (I6) in 1918 conducted

a study to establisxi the ohavactorlstlos of "ooll" type oultttres

froia the hunaa intestine* Of 177 oijlturos, 131 gave reactions

charactorlstic of saiLLt and k6 eultures vere definite«

ly ^ffiCQj&ft^tfg ftOTRgaag* B^hasis was plaMd upon the fact that

by far the groat iaa;Jority of ooli-aorogeaes type organisos found

in feces proved to be jgya22tt£ly3&to SSSQJL"

Vinslov and Cohen (17) attesjpted to sujimrize rosuits

obtained by earlier researohers eomsex^ng oorrelaticm be^recKx

source and biological reacticms of coli«>Mrog«3e8 type bacteria*

Their sui:£3ary, publi^ied in 1918, indicated that the peremtage

of Voges-^^roatetter positive and methyl red negative organiieas in

feces is not eoostant, and as a rule is saall. The evidmoe also

pointed to the fact that on grains and cereals, Aflow^jftotey

aero.-^enes is the pred(»iinating type* Stokes (18), in a paper

published in 1919, states "aeapoiMMS'* fAtralMfl^ay ttUBGtflfiftl) ^om

probably from grains or cereals, and "coli" (^lOl]fi&UI^A Sali)

from human contanination* " This stateiaent was aade with referenoe

to ooli-aoroj^aes in water* Yoting and Greenfiold (19) in 1923

concluded that the difference between soil and fecal strains was
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of llttla practical alsnlficane© to the sanitarian.

FoIXmrlng tho vox^ dono by thdsa two indlvldualSf otbsr

autliors, including Koser (20), L&wts (21)) Clark (22), Bahlaan asA

Sohia (23) » Bardiil«y (^), and lawls and Pltteoan (25) fotand thd

ffidstoiiM of iixt«xa»dlat« t^rpft baotorla and theso sttsdles Indi-

oat«d that differentiation in roittino motIi was not slo^le and that

results vore »3l<1om i?l«r<r ent onotigh to atslco intor'^r^tation easy.

In 1931» iiowevar^ despite tiio fact tliat aarliar autiiOi's uoire

aiwrptical about interpretation, Huohhoft, Kallas, Chlnn Wid

Coulter (26) attested to correlate biological ructions ^dLth

toujroe of organlsBis and their s^tliod of interpretation is used

today by oany in the differoitlation of ooll->aerog<me8 type bae«

terla found In water, k j!K>dlfled table based on their original

interpretation my be foiaid in "Jitandard :kit}io*ia for tlie Bxanii-

nation of Water and Sewage" (27), The 3?eaction combinations ob-

tained %dth the four tests used tbmso authors are very constant

aiid serve as a superior criterion of differentiation. 0»d Burke-

Gaffnew (28), in attaaptins to clannlfj' ooli-aero6«ws type

bacteria, found ^rel^^^ftii' a<ffy>^^a rare in feces and eooaon out-

side the intestine. £t3lli£UU& eel^, proved overwhelalngly

t9mlf vhXlQ the "aerofenss** typo predcKdnated in urine and soil

and was present in water. Intenaedlate types were al»> found in

soil and water. Practically no fec«il strains were Intonaediates.

Xhey believed that the methyl rod positive organlaos of soil had

not the significance of the asthyl red positive organianui of feoea

and represented at tSm cost, reiaote pollution. Gray (29), report*
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tng on the slgnlflcanco of AmlWMte aQffQRffiftaa In water, states

saXOttUMA (4SUC&lna£A£ AfiSSilQaBl) is pr&otloally tmivorsalt

altliough in mall xmabers in the stools of normal haalthy adult

Ittsaans* Prapondorenoe of aerogenes over coli in a water supply

aajTf for praotioal pizrposes, be r^fu^ded as an indioatlon of

freedoa on the part of tho vater froa pathogenic organ!aas."

It is apparent fron the alxwe review that there is a definite

oorrelation be1»Ma sourco and types of ooll->aarogams Imctoria*

It is also evident that various biological reactions may be used

as a oriterton for differentiation of various typos of coli-

aerogenes found in nature* In tills paper an atteB^>t will be siade

to differentiato the coli-aax^gKies types isolated frosa tha vater

supplies of the rural schools of Elley Oount^^ Kansas*

SXPBaiHSITAIf PHOaSSXJRiSS

Water sas^les were collected froia 33 different sources,

collections being nade on, an avorago of four tlctes for each

source, twice in the fall and tv;ico during the ^;>ring season*

Bacteriological a3caj3d.nations, therefore, \mre porforiaad on a total

of 138 standard sanmles* All tests i^rore porforaed in accordance

with specifications listed in "Standard Methods for the Exaai-

nation of l/ater and Sewage", TTinth Edition, 19»*6.
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CoIXdotlozi ot SaiopXas

Saaplas of v/ater vsr« oollooted dlrootly from tho well vh«a

possible, and If not posolblOy fvtm fatuKits, dpinklng fountains,

buokots, or otlxar storage reodptaclas* Collections vera loade as

aseptioally as conditions voiU.d pei^t, sterilization being

aoooB^ll^^d by first scabbing the %rater outlet with Cloroz

solution and than flaioing this dry vith an aloohol burner. All

saa^los were I&apt refrigerated in an insulated ioed box where the

temperature iaaintained was appmximatoly 10^* Sajoples were

carried froia the source to the lalK>ratoiy in this container and

kept there until inoculation into cultural oedla* In no inatancM

did the tlzae of holding at lO^C* exeeed six hours*

Slight deviation in this routine %ms introduced after the

project was un/denmy* It was suggested tiWit it laight be of

interest to deteriiine what effect tttopo^oy refrigeration ciight

have on the viability of ooli^-aerogenes organims* To datemine

this, 50 lal snnTilos v/sro inoculated directly into ^ ol doiible

strongtil lactose broth at the site of collection* These Mobiles

were never refrigerated. In view of the fact that in actual

practice water swales from rural sources usually do not reach the

testing laboratory within loss than 2^- hours, it was thought worth

while to determine whether holding sai^les for 2M- hours at roon

ten^arature would have any effect upon viability of ooli-aorogenes

bacteria therein* With this thoiight in iiiind, sasiples wlUch gave

positive presaGq)tive tests were retested for ooli«>aerogeii»8 after
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standing at rooa t«aperatiar9 for 2^ hours*

MB^sods of Cultivation

Briefly, tbm ^ jaods ooployod vwm as followst oos 0*1 aCLf

ono 1*0 zil, and fiim 10 zol portions of aaapls V9S9 ii^Kmlatod

into DurfMua feniwntation ni>'>i5 eontainlng iaotose broth afl^

according to iqpaoificatlous in "StaodiOPd Hftthods." Thoae nsqi>l«0

%^ch prodtiotd gat within iu>ur8 v«r« oonsidered as positive

promxaptives* Thoao producing gas durini; thd sooond 2^ hours

only wore toxsat^ doubtful prosio^tivosy and those pMmins no

sas at the end of ^3 hours were considered to bo negative for

eoli^aerogenes bacteria* All positive and doubtful prasua^tlvo

roactions %iere ccmfinaed ou Endo*8 asdlm* Colonies vhloh gava

reactions typical of coli-aorogCHMs were fiititsd froa all EJidlo

plates and transferred to nutrient agar slants and lactose broth

for the ooiiiploted test. Only thoso cultures \riiioh were ffftn

nogativa, non-spore foriaing rods and r>rodnoed gas fron lactose in

k3 hours ware regarded as ooli«aerogends and were saved for

differentiation. All other oialturas woro discarded.

The above tests were performed to detercdne whether or not

true coli-aerogemes types wero presant. Various differential

tests were then perfoirjied on all coli-aoroganes isolations to

dotersine exactly which types wwra present* A eoi^parison of the

li^rtance of the various differential tests has been given in

the review of literature* The following differential tests were
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daplo^ed beeausa they are F««oaB«nM by "^Standard Hethods", azid

also bMttUse & revlsv of tho lltorature points to tho faot that

ti)88Q ara tha aost valmble tasts for Oifforantial purposeat

aotiiyl pad teat, Vof^s-Pirosicauap reactions, growth ixi citrate

aedlu% iruiolo prod^iQ^lon^ aisd salatla llqTiafaatioii. 3y raoordiog

and oopralatias tho rosults obtained with these tasts, it la

possible, T'^n-^rally, to diBtln?j;.ilsh bettroon tho so-called fooal

and rKHi-fooal types of Iwetarla,

Poured plates of 1.0 ml and 0»1 al portions of vater were

prepared to detenaim plpt-^ ^unts, xusing imtrlent agar as a

aedlua* A single 10 al portion was planted in sterile i^innad

miUc, sealed under a vasellne-iMUPaffln mixtare and heated at 80**C,

for 20 minutos to test for the presmiee of i^;»re-4>earlng

anaerobes* All ineubating vas done at 37**C. for the longth of

tiste designated by ''Standard Methods" for eaoh of tl^se indivldi^-

al tests*

A detailed reoord of restats obtained frt»i the abov« easiBi*

nations viU be found in Tables 1 and 2.
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DJ IO!l OF RESULTS

Waters iisod for drladdLng purposes ««r« ejoealnod froa 33

indivldtial sohoola or scliool ^sterns in Riley County. Pour of

thosQ wore froa towns having public water si^pllas and were found

to bo satisfaotory in erory rei^pect* These eannot bo considered

as rural waters? fchorofore, 29 rural school waters were examined.

It is a pyaetloe in Riley County for ti» teachors to brii^

water froa thoir hfloes or socio other source for firinking purposes

when the local sehoel well ^mter is fowd to bo unosLtlsTactory.

During the past year there were five sciiools in which this was

done* In such eases Maples were talcen froa the source %^wn

px^cticablo. in the case of one school. Laurel Mill, no sas^les

were obtained froa the source.

In SOBS scliools water used for drinking purposes is carri^

frraa tlw well and placed in a container in the school rooa.

Saaples were taken froa these containers as well as froa the well

in soiae instances. In the following overall analysis all saaples

fre»a a given school will be treated as a sin^e source.

A detailed wjcord of ti^ results obtained trmi them analyses

will be found in Table 1. Sxaaiination of these data id.ll reveal

coli«^rog^i«8 types were isolate froa one or laore stts^iles frtss

22 school supplies, that is 7!> percent of the sources contained

coli*aerogenes type bacteria. Wh«i applying percentages to

samples rather than sources, it was found that 35 percent of aU
the saraplos oxaiained contained ooli-^erogenes bacteria, that is,



36 psposnt poaitlvo ccMaplet«Nl tests were obtained. Th* KPBf Coost

probable moab«rs of ooIi-«Qrogenoa por 100 lal of water) for tbeae

positive saBiplus rariged from 2«2 to ^fO.

Certain otandai-ds have been adopted by the U« l*rea«mry

Depart:iiont (30) In oomiftotion with purity of drinlclog water used

on intarstste carrtars which may well be used in the interpre-

tation of results obtainod fro® the oc^leted tai^s* These

standards iiro as follovss

(1) Of all the standard (10 ml.) portions exaained in
aooordanoe with the procedure speolfied beloif, not meaee
than 10 ij^sroent sdiall siiow the presence of or:;ar-lsas of the
S« QQli

i

tcoll-aerogenas groyxo)* (2) Oocaslon^JJly tiiree or
raoro of the five equal (10 zal») portions, constituting a
single standard s^^

*
t siay show the presence of S# SSjiJL*

ti.r& pero«at of the standard samples when 20 or ^ro
swples liave been exaiBineds (b) one standard saople \^bmi
less than 20 saiapXes have oeen exaalned«

Application of theae standards to the data in Table 1 vrould

classic 59 p<=!r'jent of all the school nuiiplies as uosatiflfaotory

for human use. There are s^reral instances in \diich extenuating

eircTJcastances might well alter such rigid interpretations* In

the case of Oak Grove Rural Gcliool ac^jording to tho Treasury

Departaent Standards the water was satlsfactoTVf ho!/9Vor, plate

counts rangins froa W*-/ail to 1020/ial in vrnter frou the well

certainly indicate an unsatisfactory conditloiu On the other hand

in two cases, Pleasant Hill and llay Oayt the water cooaing direct*

ly from the weU was entirely satisfactory, but whsoi waaa^i^a weire

talMn from the container in the school room the water \^s, cm

occasions, found to contain coli-aerogenes and the mffi^r of

colonies developing froa the 0*1 zal poured plate wero too nuis^rous

This shall not be
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to ooiaat>»in exooss of ^000* Suoh sltuaticms oould be mLSily

ntaiHtud through prop^ oleanslng and oaro of tlio storage re^pta*'

olo«

Idttlo corrolatlon was foimd betveon plato counts and

prosonoo of coIl-*««aRi8«ii>8 Imotorla. Xt is worthy ^ awntlon^

lamnnfWf that 23 peroont of all tho saoplos tostad contained mT9

tlum 100 baoterla per ml* At om tixao^ state health authorities

of Kansas oonaldered such vatar undesirabla for huaan o<msaBptl^.

Results obtained froia the '*8toray fanaentation'* test revaalad

that 36 paro«it of the aasqples or 75 peroent of tho sources having

no coli-^orogttsas contained spore bearing anaerobea* ;
v it?* ^^ t

to this, 67 peroent of the sas^iles or 86 peroent of the souroes

positive for ooll«aero8enes also showed izidioation of spore bear*

ing anacnrabes. Tills Indicates a definite oorrelatl^ between the

presenoe of spore bearing anaerobes and eoli»aerogflEDes baeterla

in vater*

There has be«i a tend«i07 in America in roeent years to

classify tho types of ooli-^rogenes isolated from vaters vlth

the aid of differential aedla and testSf and to attach laore slg*

nificance to tlio prosmioe of IfHy^Tli'TlTl^fli <ir<}\X than to other types

as an Indloator of dan^jorous pollutlem.

A sttoaary of results obtaix»d froa tho differential olassil'i-

oatlon of the coli-aerogenas grox:^ (see Table 2, page 18) pro*

vided the following infonaationt of 1^1 cultures l«>latedy Xh

perottit proved to be BfWhirlifthlil ittUt ^ peroent AQgQ^Qttf

aicattaiftf 3*5 percent V'^q'lfiftllff sHUMUUAf ^ percent Interaodlate
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type I, U- perooat XntoTiaodlate typ9 11, and 10 iwaigut uaolassl-

fled,

ThB Britli^ syGtQsa. of differentiation of the coll«aerog«i8s

group was used for tida intorpretatloa, an outllns of v^ch is

given in Tabid 3*

It is o^dont tvmi thoso data that Intaroddiata type X ooll-

amrogmiBB is rosponslbla for thd saajority of positive cosji^letod

tests obteiaed froa tliese xtatmrs* Tills typo is supposodly fo\tnd

!iori:mIly inhabitins tha soil* Aarebafltar aagnaanaa and

ijali are next in mipber, the fonaer being considered a noa-fecal

type and tha latter as norsaally cosaing froa huiaan or aniiaal in-

testinal tracts.

^ SggfaOTlghia iSQJLl almio is es^li^^ as a oritorion of

poHuticm, then only 28 parceat or of the 29 rural soliool

supplies would bo olaosed as unsatisfactory.

The data obtained in the study of the offoot of a delay in

the inoculation of laotoso broth upon ths MPN of ooli-aer^enes

detected in xmter sas^les arc reoordod in Table ^. There %fere 25

saaples initially giving a posltiva prasuiaptive tost which were

held at roosi toc^erature for 2^- hours and upon which a second pre*

suj^tive test \;as carried out. Of these 6, or 2** percent^ failed

to give a positive prosua^jtivo tost} 17, or 68 percent, showod do-

oreasQs in xIP^ ranging froa $6 percont to 99 poroentf irfiilo only

2, or 3 percent, failed to show any doorease in total number,

Vfaon inoculations wero carried out at the well and asz^ared

witli Inoculations upon reaohins the laboratory, it was found, that
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TtiWjB K Tha «ff«ct of delay in inooulatloa of IsstoM broth \«>-

on HPN of ooll«aepog«n0s bactopla, based on posltlvs

t MPBAM!.' 'a^tap iMAWai. staakng
Souroe t standing 2«>6 hrs* :at rood taaparatara for

1 at IQOC, liSS* ,

nuntor*s Island
38 ill

MaDomall Grook o«o

&oavs uraae 0.0

Bala 38»0 0.0

ijatirajL axxi.
38.0
IJ.O

3«8
3*8

8*8

StodDdala 0.0
2*»0.0 2.2

Winkler 0»0

^K}.0
i^ay 2M}«0 15.0

2l»0.0 2MO.O

6tar a»8 2.2

2.2
Ob«r 2^.0 15.0

2^40.0 0.0

Clobams High
2HO.0 5.0

2^2

Rose Hill 2N>.0
^•0

5*0
2.2

Tabor Vallesr 2.2

Oak Grove 21.0 5#0
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of tha 66 Bao^Ios glvlzig a posltiw presmsptVm test for coll-

asrogonAs vimx inooulatad At the voXlf 9 sas^les, or 1^ pwomat^

fftlled to sboir ansr svlteaoo of laetoM fonasitors %Am Izioou-

lations %mro mA9 aftor reaohlng ^ laboratory' or after balng

held at a tec^ratniro of 10^» for 2 to 6 hours. ThrM of thes*

mmplmm gsw positlw eoa^loted tests*

Tha results fra^ timsm dMUst^od Inooulatlcm stMies isidioate

that masr eeoplA* of vater la vliloh tasting Is delayed for 2^

hours, or oven flioz^or longthe of tine* my bo reported as free

of ooli^aeregeaep irhen eetiMilly the organl«s9 Mwm premnt In

appraalajde nastbers In. tbe ea^^le vbm. ooUooted*

Bleed upon the Tseeragr D^^artaiant standards for interpret

tatlon of the baeterlologlo findings In vaters usod for doieastio

purposos, ^9 porcont of ta» rural school vaters of Hlley County

%fere found unsatisfactory* If the soMwhat am liberal criterion

of the presencM or abmmoo of £aalincLB&ift JBiLL vere applled| than

only 2B percent of tho rural school supplies mm found naiv*

potable*



Thft author vii^s to express her app3*9alatloa to Dr* p«

OftlavSTt Boad of til* li^/ptatmoA of Baotdrlology, for his vaXuablo

advlo« and onoourftgaiaont tliroughout tha oororso of this pvoblamf

for his adfslstano* in oolXootion of wator sables fr<xa the rural

sohoolsy aad for tbo thorough checking axvi omnotiag of this
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