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The dumostic woter nmunnivr of Merren Connty, ontside of tha city of
0 O ~

4

Lhe county i3

Zowling Srecn, is obteined frem deen welis o

ebont eveniy

CLvornons limosiove and

& Zlorthern secktion of nix

Tho wells of tho southern obvermous liressene resion recoive water
from wnfiltered undersrousd streans and lakee. llost of ths wells of +he
northern region eére driiled in sandstore -rnd the vnter, in a maj ority of
cages, iz filtered throush norous sandstone end shale,

The purpose of this study wac to melo o comparative polluiion s¢

o ;_r-dy

of the domesiic tator surcly of Larven Counder,
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REVIEE OF T™1F LYTERITINE
The Fentuolnr Stnte Zonyd of Heolth for many vears hos nrhlyzed

domosiic wvsor supplies on request, ond in ofges of cnidermics. Thise
renorts are tent ‘o the »orsons recucsting the analysis. ~Although the

wator of hunireds of wolls and sorines in Varren County ke o heen annlyzed,

uo real atteint ko

.,

Caird, after a study of fiftcen voars, proved the direct relationshin
between the nercent of samples of a vmtor supnly showine Eschorichie coli

iy

ard tho nusher of decths from typhold fover. The nresence of [selorichia

cpll and derobacter acrorpencs or ar’ lecktose fcrmactor in wier irdlontea
r Ion, ™~ Pesar o 1 '-‘- . g - T Ay i t ou 1. =orel
ircisnies re g Tusion or soll conter! Lox v is not so objce-
+ionanle Sud certainly not so duygrrons os sowea nollution, DT ‘:;ﬂ::tia_
tlon of colen anisme snd othor lsetose /s formers in routine ~mtor

Turneare and Russoll stato thet ¢ rather hish nercontare of the wolls

tono rosions are wellutel, Oordstone nes twice &s

e offect on veter as hes 1limestone, Tlo filtration is

vory effective in ropions of thiclk,alluvial .-.-:-11.1

re are b prect rmeny foctors thet mey lend to

conta e of wolls vrd sorings. Ary rell or sorize vhiieh roceives watep (
tiet e floved oviy the curfsco of the pround 43 opon 4o cusgpiclion. Vory '
aheilor wolls in pmprro-ion aro ansil-onllnbed L Joon cassnoals. . The

draintre follicowinz impervious clay or rock entors the well wnfiltored ard




probably nolluted. If an open tollet is situeted soc timE surfeco water

from its iLrsediate vicinify iy enter o toll or spring, =«
true is to be condomned. If tho iature of & soil is such <het rain vater
ey poroolets unfiltered through it from Cho wicinity of an open icilet

2
anl roach tho wall or soring it is 4o ve consldeored almost =g danserous.

gtrate may be connected and receive vollution fronm gruat disianes. Tho

vator which seens into the rsround will be filtered nuturally es it move
by gravity to cubsurfece wmter, but may or may not receive sufficient

filtretion to rocove nollution.”

Turneero ard “ussell su:+ the surfoce openings or mouths of £ll wells

should be well I goons spreveni the posaivility of surface wes!
: ns ontriice, Chen To d Buel be o=tr 1y dangorous
dicsenidntors of disezse, esnecicily & in a:

corzunitye.
The geologizol formation hus & much greater influonce upon the quality

S

of ~round “mter then have surface corditions, The statement is ofton me

25

el
"I ave & wonderful soring of murn Trter the* comes from solid rock." This
stalement is very nisleading end incorreet sinece vmier that comes from
rock muct nacs tarcuch a crevice or nhole in the rock and in rany instances
travel Zor o considersble distonce throush e cave or other channols writhout
any purificction. Insiances sre on rocord vhere this tyme of cortaminetion
i8S heen defirliel: trecod for over a mile, ILinezionn is tnerofore tho

2

most treacasrous fomwiion from which %o securo o rround weter supply.

Doen well comteminotion from cossnoc

s exd otler cources i3 wvary

[insstone ferration, where the sevapo entors a wntor cheunel

L]

ngo and follows thic seme channel to rreat donths,

.




«iile deep pround smier s prasumabls free from bacteris, o L least:
nearly so, weler a5 1t iz telken from wells olress alvays contalns an
appreclable bosterin condent. In iho eace of shallew dus vells, whore
cpvertunity for sollution from alove or seon 5o from sides s prosent, a-
where the tommerature of o corsiderabls rass of wmter'is such az ic nernit
rore ranid becterial growth, it is nok et =11 uncommon to find meny hundrads

~
G

ol crranisms per ocubls conti—ober,”

=

F. I, Turreeure 6 ¥,

§goll, Public llater Suprlios (ifew Yorlk, Jolm
“Wiley end Sons, Third

on, 1822), op, 87=110.

2 o . : 5 - o

“ C. 7. Kibkew, le 1 Senit:tion (Philadsinhia, F. 4. Davis

. 8xd Co., 1327)7 po. 18E

Y Alokor 2 R gele, ':r-:h"' ame dural Sunliiet)on
{7 VYor Dined Y

: Pipgh £5),

i

o
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DESCRIPTICH OF AREA

Tarren County lics in the liississippian formstion, vith the excortion

of & small vortion in the northern pn;'t of the county which is in Lho
Permsylvanian sardstene area {Pisurc I).

Froi north to south tYe county is cormosed of three distinet regioms,
the Rorthern Pemnsylvanian, the Chocter, cnd tho Pennyrile Platean. Tho
ilorthern Ponnsylvanicrn arce is charsotorized by the Pottsville sandstene.

~sphaltic impropmetod conplomeratic sandstone of the Pottsville age occurs

in a restricted aren berderins Green River in the extreme northern part of

the county. Small veins of coal occasicnally cceur in ihis region.
Jordering this eren ond extending from the mouth of Clifty Oreclc south
to the edze of Tripning Sprinrs escarnmont is 4he Chester arca. This area

is sltorvating candstone shales ond limestone. The divisions 'r:*.ir': this

sroa, fron the face of tho Dripoing ir '3 esearpment north, aro Renault
Faint Cresl: lirestone, Cypress sandstone, Golecoude limestone, mrdinsburg
sandstone, Glen Dear lirestows, and Ter Sorings sandstone. The sandstone
Torns the flats, while the lirestons and shele form tho much broken areas
betwwoen the flets,

To the south of the Chester escarpment lies the relatively lavel
FPermyrile Pleteau, wvhich composes sixty vercont of the arce of the county.
This :'r.v_r*,’-.:ah is mde up exntirely of limestone, including St, Genevieve,

St, Louis, ‘iorsew, cnd Sord Paypo. The limestone of +he lississippian

forvetion is froz four hurdred to six hundred feect in thicimess. Sorderine

bt

the southern edpo of 1o county srother formation, the Osape, cuscrons in

The pitted or sinkhole areas, clereucteristic of the St. Louis axd 5%,




Geneyigvs “he Lizsizsipnian lincshone aysiom, are ehasruaterized

(35

acdiomn -
ivigton of

by the widelr ramifyin- subsurfoce dreinaco doveloned in those lincstones,

Thece subterrenean chamrels have contribut ed netural sewapze choannels for

the city of Howling Greom. Little or ne surface draina~e occurs in this

£ recent toporraphic wap of the Beviling Green guadrangle shewed 2,563

sinkes, A olose choels of some quedrangles of this region revenled abouk
£,500 separate axd distinet sinkholec il were outlets f'or surface weter.

The county it 2lsp well !'~om for its lerge sinking eiyears. The

streans of this group, f2l11 into sinlkholes merge inte other Karst drainare
£roup, * E 5@,

PR

axd folliow eaverncus cources eveniuelly flowing into Greon River at somo

unimorm voint. The proot suhanrbonifercus 1irosome undorlying “his 4ype

aala <

ol resion s no deuds 3144 erally honcroorbed 2 kL sutderranean chernols,
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saroles were tliated on mter - rar =hz lnot :
¥ URer frer,  .he laectoss broth nrosume

*3ve tard sy n AV e = oy )
vhevC TOSC =3 -l380 uEed &xd 4h Y wles i o
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DL SEothivioro ditoonlstied w4k 1 n.e. of Tho acamlc,

Lhose tubes were ia ubaled ot 379 0, fon fortr=elrht howrz., The cuount

o ghs Tommc Ay the el i ad tube wse % =Iour and
Tortrast

ton 20v o

hours o»d e second

15
)
3

vt foraed durlne fortzr.

S=roiming ovroniese hnk
Ly oA 5T 3 nlepied A gmes P sore Lt T R 3 o eyt as
el ey L Y0t "... { Firadnts -:'.: ! 5 Q -'-'.'-' LLAL 3P
sarerrdes T oaletes veya vuod in doberminin~ the 4oted oterie.

u3ec vo ench senmnle, 1 tp 100 -4 X to 10.

of all diluticns rore mede. The wlates .ere inoutated for

aoem the »leio conrmte ere recorded,

he fgrrientation tubes chowins pag wore Leosted Vit the dif'Terontinl

Bilutions ~pra seourad

inoculatirs siuwilg mator in.tuhes

t0 orevewt tha rorprenas rroun rom coverin:

the cnd of

mrent-lour towrs tho nlatcs were exomined, irruished

fro: obher orpecdors e Sniall, well tepd dexls
Q@EETa,  Mhe Seoronse rugtn Hredngos ie: s5n

3 i B o o F P IS LY Ly SO 0. Bk g PR Ro R e
= 2 3 & R a0 < TWEETn <1 LG Mot ousegsiy
) L anm -~ - .1 e
S ) . 5 A
' =7 -igy ko o~ . EOP e 2 e v e $ oo -~ o - -
=510 TR : 8 of soud vfiora it shoved g Rvive took or no

2e8 lormtion in Dorsr-el it lotwe, or nollutod iriesd 1t Termecied laotese
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s s A . - - a4
broth tith $he foirtion off reidiund £88.  of =olluted, samples wers
shoving or 212 traces of gcevvse or coli.




RESULTS
Cno objnoiive in - Hng tids study wms Lo deleralve

Tle domestic vater gimn L2 of Unrren County that vms mollut

=h6 presence of o Coraers oo

water contaninncion, which &

fiean rerote nsollution or 5iinly soid corterination. ut

¥ nation, =ut

oGNS sevw e i Lhe supndy. Since gonv o comteninotlion ic few voro

calrorens Lhen other laotoso formenting orpanis: 8, it i of pgroal importorce

to dilferenticlo holreen coli and +heseo whes in vmter oxaninction,.

<3 sovond purpose wms fo corpare the relatio

ollution in the two

»olir rooloriond trecs, linestono oni strdstone. U3 poliution 4n = S Eensec
of curlse QU eontavdrcdlon tn as ok P &2 9 &analvze the
resul’ts on st losis o of ¢ TESCN00 o anbelioc Al oot 4 flere:
sonlosicnl Aarens.

- » 2 f e . rmea Y » '3

°f the sixty samplos tal-en (Teble VII) £:0tr-cover formented lectose

~

broth with th¢ nproduction of acid ard ges, and *hree geve o neative tost,

In o%her words, 2caordive fo +his Seudy ninety-Cive wor cont of
x 3 &y ninety-23y ;i

Sae county wes contominnted writh surfrco etor. ihen Yhege

ubjeesed Lo the difforential red

2+ 20T

suoeliners were

L]

Zws, IEndos, to confirm the

3

presoence ol Lseclerichic coli thirdy-three nroduced 4he coli type of colonics

erd frem twortr-four stnnlos thore develenad colonios thet were no* of tha

el tmo, torefove, Dilbreoizht por cordt of tie nolluted

stiieles slowed

sontre nevion. . In ohis rroup forly=ciphs elln

five ol sriieh shovod Tmoterin coli, which wos Diftr 3
: nunber vodlnted . 0P the InoSnrings g
i
E 2t divact setmpe wollution,

It is & rocopnized fcot tant the relotive rollutics ol the vrier sunn iy

i1 e el e T —




vl g 0] -- ~nlor+ o ¢
A1 mE neym sery Yy didw + A G R 1)
o J118 = yd 3 o S ETTar Tl

into 4io Mrpo prouns, ons from

s . s - ek o an r ke g nasn sapenes o
ot from tho onidasono, O3
1izcstone proun, ety i a’v sliovied
-t 2se - . ~ - b ] d s de
sixbr={live 201 oent o o wellsiin the

In the sendastone erce fuurtcez wolls wero g

tust. Five of thete shored nresonce of coli or & thirty-six ner cont sewapge

] elintion far thos sendet e nyroun, &8 comnarod stitiv s sixty-five nsvicent
-
3 : : T the Lincatone groun.
! itiisra ke c% verjous i s of iinect g sans i by
greatly. 3 ol strictire, Th £ o VAL b stones
A bl sahilit B, thich poveivs o coves noil
~ -

| fissures threuch which water ray flow, It vas deerod advisakble to cetermine
tie locntion of wolls axd sorings in the different geolesical tynos of the

iwo formntions (Toble I).
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gasls 1T

HIESISSTPPIAN AXD FENISYLVAR

! , ausber of 1 el hgi]

| Xind { olls Polluted | Coli For Cont Coli

0 i ==

i Cyoress SBiA: 5 Bisve s Lo o A0 S onii
Inrdingburs ¢ 7 . 7 2 29 i

| Fottsville % T RS Seeiav) oS D 50 {

From Teblo II it appears that the vater suvply in the !mrdinsiurg sendstore

is tho most necrly free of lLocherichin coli.

TABLE 11X
ETPNINGS

! -t = s Lo
l' Jivimber of | | 1 1
{0 off Stoue i Surings i Pollutod | Coll { Por Cont Coli |

\
'[ St. CGenevieve 2 2 2 16u

Foint Croel: 3

(]
<
|
3

Cyoress 2 2 1 60

!

Ferdinsburps

There Yere so fov saomles talken in the sardstone sren o dofinite
conclusion could not be made for that area seperctely. It seens vell 4o
rnote the cloco reletion in the por cént of sevm e pollution botwoen wells
ernd springs in the sero type of rock (Tables IX and IIT).
~wlysiz of thie rutrient eger plute counts ylelded interosting rosults s
{(t2lle IV). lmnerinewts heretofore imve wroved thet the acrosenes group

lives mich lconer in underground veter than do nathogzons, Tihore iho nlale

were lse L@ ooli aroup w@s usually not sresont, ut with vory high

teial bacterial esunts they wwera usuclly found.
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BABET T
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RELLTIONSIIP BEMGNL SIGH-PLATE CQULT 41D TiE PHESLICE OF COLT

e o Orpa

-t
nisin

Cteris Count ner C. 1 |

Jahaber o Sernlos

2

d' &

..oro than

c

oll

83 !

Othoy Grovesl,

e

2758

_.._._l_......-_..i -

|

!
+

:

24

'
l

547

|

73%3

467

200

1

1

-

14

Coli arec not as hardy os the aerozo o5 orgenisng, for thoy do not
Tigh

total counts aro alwoys a sign of surfcce pollution,hich mpy be caused by

survive unless thore is & [resh supply of sovere and surfaco weter,

hamless orgerisns. later sunslies having o high bootorial count should

receive further anslysis,

thore seca to bte & dofilite relellionciais bhebiecn the group of
orpanisne and the soount of pRS nroducsd fron: tho fermentotion of ltoicse

broth (Zablo V).
TABLE ¥

O G=S FORIZED LID PER ORIl

oy —

=R CENT

3 WL

LFS U S SRS

»

of Orranisa

!
L Tyoe

wer of Sermles’

Coll

i 33

AOTOSENES

24

Y R

the sixteen

-

3 'y

in tho col!l group thoet produced iore

than forty

[

ver

: £.C. an eocoss nurder of coli would, undor normel
- > 2 k - >
; couditions, very nrossaly produce more than fore: nor cent gas in fortye

hese shoved vory hicrk booterial count fron four hundred



el o

WIER COISTUCTICN Ci* VIELL LD ZACTIRIA CONTHIT

RELLTIONS IR I

5o

o (us i Coll v 20r Cont Coli!

T

Sunp

0lled 11 0 4 37
Uaen Ton
Cesod 1€ 0 ) 66

Thore is not enough varistion betioen the wells eculnped with a pump
or en onen top Lo vrove Ghet they cre contamirated et the surfcee (Table VI).
For oxemple, the wells with & pump shoved forty-three uor cent conmtaminntion
by ecoli, wherens Tho cpon ton vwlled wells ghoved coli contaniration in only

thirby-coven ner coit of Uhe ensos, %l opon ton eased woll gnve o £ifty

0

13 per cent feonl rottor contanivation, btut ox sverage of both Lypes, tho
onon ton cusod eaxd the opon top vmlled, rave forcy-nine peor cent fect)
nettor comtenination. Zron these figures it is covident thet tho ohief

reacon for tho high per cent nolluticn of the domcstic tmter surply of the

county i3 peologies) rether than Lecoause of otler conditions.
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STy

“he relative nollution study of the domostic woter suny 1y of ‘arron

Couty reveorled o very high porcontapo of pollution, Fifty -six vor cont
el tho supnly reeeived dircct sovtigo contaninption,

Tha springs shoved

4 hithor por cont cinge pollution than the wolls, She co ‘marison of thoe

nollution in the candstoro cond linestons, proved hat eolocicel formation

had 2 great deal of irfluonce on the ground weter. The wells and sprinns

of the limcsione arven shoved gixt=five vor cont sevtne Hollution asg

cormared with the thirty-thrce per cont sevmge collution of “he samdstone

“lio wrells were svou-od 8coording 1o the differard “rnos of livestone

soadetors Loy the 2ose of ‘Cotermiving viie effect of i

e Lheso differart

wDes of peologicul fowmsation on the roletive pollution of the wmier. There

* Turied difference in the nurber off vells slowing semro cortonination

with the dilfferont tyroes of 1ivestono. The soft whito

St, Louls and tho

ver:® *uch brolzen leitellicld lomntions slowed & vory high por cont of

sovnrze pollution.

seropened in sevent- per cent of the eases nroduced mors than forty-

= e oy S e 2 0l T
JEr eent oag 1o fordicesiotd hours.

In the coso of he mutrient ezer nlelo count whore fhere were two

fandred o rera pnetoric ner cuvie cemtineter, in sevontr-tivee ner cent

ol the eagec coll e notont,
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