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IITROUUCTIY
This study weas ‘undartakam at the raquesy of the Citizens® ater Cupply

Comittos of Uau Clairss They Jdircoted thal the geclogy of the violnliy
be studied im order that the most promising sourees of wabtsr supply could bdo
located.

Five days weye syemt in icld work, during which $ime the area
tmmediately udjasent to the oity was studtod. 7o %lme was spent 1n the well
settled part of the elby, | | |

I wiash t0 express =y appreviatica for the hearty cooparabiem of the
Cormittoos the City Caumoilg 'y, Srown, ?g;tomm Superintendents e
Yoyer, City Mnzineers The Commitlee supplied a large sacwmt of datae
The exdellent report of Ly, Charles 3. urdick, of Alverd, Durdick and
Tovsan, was sspeclally holpfule "hile uy donolusions diffay fyom 3is, it
zust be orne in aind that his aselyment wos to exomine "tae Demw Clalre |
Tater Yorks partisularly with reforencs to the ilrms and mangancse m ;
in the woll water and with a visw to advige ag % the moal Peasible moend
of oliminading ti:sge odjseticnable sudstances?.

COCLUBI0N
The goologioal avidence tagether wish well dats Indfcate that the
¢ity of Eza Claire should be adle 4@ secure an snpls supply of excellent
8eft water free from objestiansdle amoumts of irom snd mangsusse, Furthds




SEOLOGY OF THE EaU CLAIRE RECIOR
The sarly surfsee rosk of this regiom vas granite, On the samowhab
gmwk...ﬁ. surfade of ithe granito, o ooﬁu»aanwwwm thickmess, probadbly soveral
mndrod {zed, of sundatons wasz doposlted in wﬁgn..w tines Irssion Wy

strocug out valluys in the sondstous loaving an unewsn, 4illy coumiry,
During the glasial peried, the Iau Clulre and Chippewe valleys were £1lled
by outwesh ssnd and gravel 3o a hsisht of about 500 feet above saa lovel
or 135 feed above the river lovel, thus more or lass eumplstely disrupbting
the preeglaclal dealnsge systems

The sand and grevel scmplately buried sll sandstone hills below the
© 900 foob Levels 8, Sluom vose but a fuw feek odave this plals, as did the
sandgtons bills in the nortiwest par$ of sectican 38 and the low mound in the
Sy B of 29, Tho Zaw Cladre river filled its valley to ihe new level,
§ide stroams such a8 Lows Creck and Jtter Creek were blacked Wy the zlasial
1004 wud thelr vallays ware coouplod by tanporary lakes which mere
gradually £illed ty sedimants aarried {% by the side stromas, The slays
found south of the Drumacnd Packing Plust were probably dsposited in
guch a blocked vallsye
48 the 106 suoet retvented nortiomrd, the load of sand and aravel
&iminished and the stresms were snsbled to despen thels ohamnels and
gu«ag%g; In the process of ostablishing a mew dralnsge
Syvten the strows did not in all casee find their old chamnels, s &
omsequence Took was encoauntered and falls of -a;ids resulteds It is quite

_.gagéggggzggﬁgr
The posteglacial Chippes sb Saa Claire took & new gourse asross a meek
¢ ook cn the wesh side of %, Sinoms In % poadeglaot




rivor has omeavated mmch of 2o valloy fille Dalls Lake, Talf oo Lade

and Little Mlagxre Creak oocupy sush meandsrsl, Camd dunee have davelsped
on some of the 4arresess Those at Forest Hill Canelery sud scuth of the

rivor in socodlons 30 end 28 are pmw vell Jdeflped,

WATFR BRARING FORIATIONS
 The following muotntiors ars from UeSs o34 Water Supply Papep 439,
Ppe 117 and 118,

. "iyavel, Oravel ia the bost kind of formatisn 90 ylold water. In

- the symsammmxwmmnmfwamm
wator 3@ wolla 4han all other naterisls takem %ogethers A coarse cleam
gravel has a hizh parceily, hizh perseadilily and hizh apecifis yield, I
Mm?rmw.nmztmxwwm.uuymuua
mlls iYyooly." -

- "The bast and mes% pormenemt zrsvel beds wre produsad fyom materidls
that have besm transvorted lomg distsnces and have Dsased through any
violssitudess 30 that the soff and unstable aaﬁ@ialthmdiaw
aad only the hapd, insoludle, and duradle malerials remain,”

®:3 a rule the water frea zrsvel beds is of jved quality umless &%

was zinernll:ed before it entored dhe gravel, The waler receivss re=
Iatively 14%5le ndneral matter fyom the gravel deccues the gravel is
somxumly composed of stable materlals and, meeaver, its interstices ape
mlar@mtmmmdmmtmhumcmamd&m/
rock saborial ™ _ .

_ Sead ard sendstone ruak neaxt e ravel as water
apriss some of tho sreab saquifors of the United ttates,

:,mnummx-mst.mmqmusmw‘ A sand op gande

 gtone formasion 18 a8 & mile =970 cuntinmo and wi than a Led

~ ef zravel or semzlormraie. Iehuummhhpsmi fopr the zane degree

© of assortment and sementebion, reaching 30 $o 40 per cend or oven mare in

: gloan unoementsd sands of wnifora Zraim, 1t sompaves uulaveradly zith

- gFaTel, however, in having smallap interatices and hense im candust

- wator loee readily mmd ziving up a zzalley propertion ta wells, It

; ecmparca mfavaradly in cansisting of zmller partisles, =hioh are zore

. resdily csrried by the water intg the welld, thus produsing sams 3 the
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308t difficult prudlems in commectionm with drill and maping, A good
gandstane well myy yisld & few lmmired zulloms a siwmte, tut om an ovorage
sandstoms wells furnish dlatinesly loss water tham wolls supplied by
gravel.®

Tue olty of fan Claire 2ag two axsellent scurces of water, the zlasial
ssad apd gravel and the Ceanbrian gandalone, 7The sand and gravel i3 s
bettay source than sandstone ceinly bedause it is lirely to furmish a =ore
abundant supply of water,

GULITY OF WATHR

The ideal water 18 selarlosg, sdorliess, tactoless, ud ires frem
ebjectimablo quantitlos af ninsral uatters A5 “mun Clalre we are pardical=rly
capaned with ireu and smemganese, aber withowt essban diexide does ned
mnmeapuiwwtmimwawmhmmc Tnderground water
is derived fram rainfelle In 1t3 pssssge threugh the aly rain water tekes
wamm’%ﬂmdim@@s,whi‘amw
the 2041 It takmss up ek mores, The zas thus ataorbed gnablag ithe water te
absord mlneral zatior. IS appoars that 4f = supply of water 2ua bo obdained
 vhich cerries cnly & s=all mutwmb of carbom dloxide, that water supply
.ﬂn carry 1ithle iram and manganmoses The cutwesd terraces aml the Cadpiam
__nndstmm wammsmmunmxumm
. thare aro no upland mershes. Thorefore, the water would ngh sarry masd
" qurbom disxide, and thorefure would have a low contend of irem and manganese,
o yridense of Lrem s obsor7od in the upper torrsse gravels. There s
e 1ron atain uoar the top of e Sinms Flsewhere, wery little irem

ot rsthsr Limited s , . mﬁw WG

) + b b Qs i) <
‘swings mm@wam@mmmmmmwwmm

mangzanese sontenh of the Chippews and Eas Clalve Riverss It seexmg probable
that the presenoe of the objectionable irom and sangansas ia the watsr is
Wiuy&hiﬁwuyﬂmﬁcmﬂmﬂuﬁ:hmsﬁw
in its passsge soross the river botloms,” DNurdisk repert Fpe 27 snd 28,
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The obvlons solutlom sewss to 1le ia imtereepting tis wnter bafors 46
has an opportoilty to absorb carbon diexide ln the river flat, Tells sumk
in the upland,; woll away fraw the river offop svory svumise of {urnishing
watsr 3atisfantory as Yo ualily.

PRESINT CYIY -UPFLY
I2 4t i3 twws thad thea oubtwash pravel 43 an oxesllend aswree of water,
the quastion aizhS well be sabed ™rhy them, is the present aupsnly not
satisfactory alnee 1% conss from Zrovell®
The ms3wer 0 this jquastion 1z autiimed in the follawlnz obtation

. fvom *he report af Pref, Chas, 8. Slickter, Jemmary 19, 1584

*Thapr-gund water supyly i3 takem from sands mnd grawels found ameng
the river doposits in o wing of lobton lauds roritmaest of the olty, Theose
4ap081td are of & usual $.pe, consisting of very irrazulop massen of

: nmmn- graved, slay, mud and poafyy masses, all shuffled and lsbrosated

ﬁvggﬁﬂi.ﬁg é«go«%«gwnpg&ﬂgwﬁs
mineyral are not moemnon,”

oub oity wells sve located on m.u.nn torrass, dopsaitad by the rives
in soologlsally recent times, 7The river eraded wau_n asd gravel from
blaffs upstreea td build gggwﬂggaﬁgg
It 1s masural Shat under such conditions srgmmic natber would be dee
posited with the send and gsravel. Tith organis malber present 1% le
natural that iron and manganese should ascumulabe in the gravel.
Pealy masiss and iron aaﬁwu» gravel wer9 obsarved In the test piis en the
low gravel banch near Thawbown bridges Iron stalnsd m.«darp was ohasrved

¥ in the gravel pit sast of iichizsn Strect, a shert dletanse north of

Sherman Creaks
¥re froma ¥indly furnlahed me the following date regarding tho wells,
We 1. ajority of polnis im sawndstone et 38 fooke labar comes froa
gvarlyling sravel, 300 feeR movidwest of Hos 1 sandstans is wncomndsred
at 37 foat.




- 50e 3¢ Sand and zraval %o 118 feete A% 116 feet snocumiorsd dlue
eleye it 121 feet granite, | |
¥6e $o (Original), Tost mmplng showod dlask sedlsent, (This asy
have deen uangmnase or organle rathors BeFoBs)
mo;m..wﬁﬁ?wﬁwmaggﬁggxgow
clay was wncounitérod,
o 8+ Sand and Cravels
Toe 5+ (Zow) Sandgtaws a8 7T fook, |
The date inm the follswing tadle were adininsd frum the rapord of the
Eational Soard of Fire Tndayeriters, Felvusry 1930 and fyrem ¥, Durdiakls
Jold Xo» e Stas Floop Zluvy sbove peol level Depth of Well X1.Pump
303 b
797 2.4
244
800 %
304 Sod
03 Seé
04 - N

Zlovatdan ool pigaﬂmg 7985
Elpvatias Fool lovel above dam (UedsBele) 754e8

g

750
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HPe Johu Harz was sl the oty plant when pard of the weber case frem
 Wheatom Iprisghe i the eity plamt, pits ware dug about 16 feot in the

. gravel and polnts smk i the hottom of the pite. Tnier mermal conditions
» bottom of the pits was drys "hem ihe river was raised to roan logs,

wntor was sbauk 3 foed doap in the . |

From the ssager dats avallabls it appesrs ihak (1) Thare afe deposits
iren end ueanganese im the gravels (2) Thers s orzanie meiter Sn the
gravel, (3) Soms mter is dorived from ihe rivere It thas appears thak
sstup 4a suek a8 %o fwynish the water cardmm dloxide, thus ma¥ing 4%
possidle for Lrem and menganese to b6 takem in selutiome
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It seemg, therefors, that e, Jupdick is entirely ceorraet in his

o T LT T e e et
WATER RETOURCES 0? AU CLAIRB

Having deam s3signed the problem of sSudylng the zeologisal suyvircument
of zau Claire with the ond thal ithe most favorsdle scurces af water supply
might Do imitented, the nriter wes impressed by the fagt tha¥ lam Claire
is pastisularly fertunate In 0o mmpher of souress of waler avallahles There
sret

e River Uaters he (hippess River water with sultable trostuent

" would nals & goed source of supplye The Fem Claire river would alse be &

good scurce of supply if a sufficlantly large pard of its drainage arse
sould be purchased and safeguardads Thls oloarly is $oe cxpensive,

2. Spring Supplys A spring water supply 14 exseedingly dirficeld
%o protect fyrom i *nMM&mt&nﬁhmg&m
bo this souvee, .

3¢ Oromnd mater, I8 appears the$ thde svuros glves the mesy pyromise
of Sfurnishing %0 the ¢Aty & supply of water setiafestury es bo qualiy and

 quantity amd withou the necessity foe o filtrstiam plant,

GRGUED WATER A? B4l GLAIRE
A8 indicsted {n the grologioal dsseription above, the geolsglaal

. conditions at Esu Claire appesy espesislly favgradls te¢ seowring & supply

of wader frum Wwdergrousd sourdes. Ths waderlying granite 18, of courss,

Mpolmm;amodmmﬁmﬂw; Tha Caubdrian sandstens 18 made

up 50 a large axtont ¢f quarts graine, The quamtity of water %o be won fram

the sandstons is limited Yy twd factors, the amall size of the pore spase

md e faed that the asndetons is relatively thin, probably not ever 300
-




_Masmﬂm ?kommummn#mammmmm
me_mmﬁwtmmﬁumwgtslmm
of trmaportation by ruaning water. Only the sost insoluble rocks and
alnarnls are lefte Tor this rosson the water receivas 1ittle aineral
natbor in its passage through the zravel, The depesit is sufflclently porvas
to afford free pessage of watur, in sspesially favarable fnstor is that
dreinage of a very large sandstons area is towerd :he Chiprews 2iver,
thas affording exssllend possidilisies for s large quantity of sood wmiber.
The headwaters of Lows Creek are 12 miles south of the Cidy limits,

round conditions of this ares provids s filtratian,

Deta wore collsoted fram 48 wells, marly all which are i the oute
skirts of the oltye A4 camplots P11 of this dada 1s sppended to this reports
A study of the well vacords and the geology of the area ahowy four areasd
wortly of further study. The2e are listed im the urdep of their zeological
izportances _

1. The soutimost ares. In thls sroa we hive the resords of sells
11, 12, 13, 45 and 45« 311 of theve resords yepork sater thas is of
exsallent qualitys A1) bub Toe 13 derive their supply from sasd sad gravels
m'nmmwumnuuxmm@lmwdm Ao
13 has Doen pucped nizdt end doy witboud indiesting s desrease in supply.
m.mwuhm.ﬁapply&mimmmmmk
olty, Ooly the Mgher pert of the terrsts in ssctiem 30 siculd be comsidered,
The lower terrase should not Do eonaidered beosuse of the possibility that
| with deavy pumping the content of irem and menmgmmese nighd Inoreass.
| mmwamm?wsummwsmmwln
. They have chossn to develop the supply nesr he base of the gravel bluff,

ofe




There is 10 apparent resson wiy they should svep be troubled with irmm v
aEnganose, (From the geclogissl standpoint there is no resson why thay
¢conld nut have develoged sm equally goed supply dy sinking wolls in the
outwash gravel &b a point ab 1easd a uils nearer the olity). GCeocloaleal
reascaing méieaim thst :au Clalire can dsvelop a water aupply is the southe
wost mitwash arwe thet is aqual in avery respech 40 ths supply ab Chippews
Falls,
_ In this ares wells should tap the waler $hab supplies the springs
alang LAUSLe Niagara. Yells Mmve sn advantaze over the springs ia the
£263 4hak the wsbcr does 10t pase through sarsh and that there i3 ue
shanee of sontamination,

2¢ orthwest iveas Inoepd for 1D isylum Toll, records 32-44 ere
- 0ll fyom sootiand T and 18¢ 111 of these reoards repart waler of ezsellaud
quality, Uhe isylwa well Joe 38, the :cdols wall, fo. 38, and ihe umbalngee
© woll e 35, sive indlestions that the quantity i abmmlemt. A1} thres
- of t:ass wells derive veter frm the gandstamse I8 appoars poseible ‘ad
" a supply seffiolent for the emtire oity michd be developeds
Se Tortheast ireas Mils 1s ths Seymour ridge srea, The watey here
is derived from ganiswanse: The ald qusrey seuld Surnish on exvellent site
for a wolle Records et «ad 20 are from thls areas Ths water is of
essellent quality, The Drumsond Packing Corpexy well Jo. 28, Nurnishes the
w@nm%uym&dmmhm“
| e Ueast iress This i3 the uat half of sestiom 214 am ares af oube
wash ovorlying ssndstane. A1l repurte ahow water of ezsollend quality,
imuuhmnm.ﬁwmmm On the dasie of lasial
Mnnmmaumummm»mmmm it ws
phbly deposited by the :aw Claire rivew azd is, therefore, more sandy
Yhen the Chippuen sutwasie




UALITY OF UHDERGAOUED WiliR

As ouwhlined above the geolagival comditioms faver the finding of a
| supply frse from irem axd sengansses In his reply te Judge Flokham, v,

4 Durdick sayge "IN is probably true that by making investizations,

- suffiolembly extensive, isolated places gculd be found where the water would
 best free from lron and manganese, bub the hiztory of your cem supply

7 sewms to me abundent proof Shat after youw hed abundoned your present

" wells snd logated now walle ab such apparently favorable places, there

¥ would be ne asgurance that youp luvestasnt would be pormanently valuadle,
i ak lrasd, I imow of n0 way to sssure 18,7 .

Thers is & peesidlity that the iren mud wenganese sontmnt will

ingrease with hesvy pmplngs Mre Surdiok has stateds "It seems probable
that the presense of the odjestimmable lrom and mangauvess In the water

zequired largely In its pessage Irom the toe of the dluff Lo the stremm
. 3n its paasage aorees the Riyer botiang,” If the wader 18 lsterceptsd
%&aﬁwggﬂdvg% Aa 1 have poinded sut ihe chemieal
' getwap s wrong ob the City sells, I belicve the istup is favopable ab
sach of the four areas outlined, s lnsurwwe, hosever, & prode:dure
shoald be follgwed which will cake 1% reascnably sale for the olly %o
develop & now supplys Xo largs investnent will be roquired ustil 1%
apoears that the venture will be a sucaess,

QUTLIAR OF REOGHIRADED PHOCYAURE -

1. Test quality of cxisting wells. 2Ssaples shoald be mmalyszed to
dutorning vhethsp Lhese walors mder present pumping conditions are
tisfactory chemieally, The following wells are recaunended S0P tosts
1) Southweat, .
am. Claire Send and Cravel 7.1l
Flatly %o, 12
e Long Soe 48
Shern H0e 15
(2) Zorttwesd
volwlé Ho.32

Tk singer 5033
Asylan Soe 36




(4) iast
Capstd ik Y. 18
snnthis Yo. 23
Toxeea #41ling tation o 19
Ceunty Chop io. 20

2e ﬁebemino onpaclty of sortain oxlatlng wells la saoh aroas

(1) Soutimests This dlstriet hes a splenddd sapasity wt in

the iau “laire ”ml W&—MI’ The De Long well would b& a good well to
.Y

test,
© e "&2) Mmag, MWQKL a.f;:?rfu a 5904 OW@ﬁmW
fo,-; &m;mwy taate T

:f"}‘"' : -~\_1 {3) ?twt%;aaa‘a. The Jerzer woll sppears %o Do the best one %o

in thia Brw -

(4) ”m m. well at kho oousty shop 13 moat convenlombe In

" this tost in miaiitm to Mamh%qs awlw. the slevatlon of 4re waler
at tho bezimning an@ al thm end o@ §hn tost should be éewm m

,_‘ woll data oolleeted do ,.91: 5m=m a.ccurate inforsation regsrding the

kY ]

. beight of the mtet thblco . y
Enginoering wlgatié. Ig !me meigatia oaﬂinad, iz 1 and 2
mxeam thay. cne nﬂ- m of the arsas offor prazlse, an snghnm' ghould be

 esployed’ o x‘ormlato glm szst 0 direst explorat ou. Oa tﬁb min of
qualdty and eapus.wmec mhmmw, e will be able te mmm
lhieh area bosd fitt t!a adend fntuu nseds of the ei.ty. E, m

' m outlize » jlan for amxw a new supplye It h muue thag he
Jay resounend (o8 éwelmm of Lao cr 200 ardnas ..srs ars advanitages

., ia auch = plune If toere is w p-;nmiliw that the new sugyl;r will
..develop iron and uangamese, thus necouitstin; - ﬁlzmtm pim. them

elle




| aEmERAL NOTES

Ia 2ll englueering work, drilling wells, strect soxmbrwction, laying
#mmﬁmaﬁm,m,ammarmwm
stould be tople Tals will develop an szsesdingly valuable 7ile, whish
#ill assisd groatly in the plaming of midwsqumt worke

Lske Tallise The enier 3upply 26 fhis Park is derived fyom thres
points in send ond grawel om the lake shere ok the oot of a 100 foob
saad tnd graval banke 3£ the publis (s usimg thls weder, dmetarial combs
s2uld be nade, sad the wells inspuateds

*heala® Springss Thess are located st the base of the sendy grewl
uuzhmw%se}cmmsx.rm.m. There 15 scme xecaly
sremt alang the dese of She SIRZf = henes sppertanity o gata €0, usd ireme
This improsses me a8 a splendid site for & very dHeantiful elty o cownty
parbe .
1ittle Flagars Springse IF the pudlls is using tdese Springs,
Yasterial counts should be sades

Carmen Pask has a core of sandstons vith a eovertng of sand end
gravel, Tells heve should be fested ab frequent indervalse




DaTa oM E?BLIE- ARCUND AU CLAIRB
Tesbers =118 Colleoted Wy
Citlzons Committee
Ubaorvorg--ctubenvoll, “lllers Accompanied by Sweed and Heyue.

Tumbers 17-46 Colloeted by B.Felosn ssempanisd by Loyer
- and Heabera of the Citlsena Gmﬁ.ﬁnco

siMhﬂb
Dopbhe=lil foele

de gromsd sea lovele-980.
mwmum

Gedlogion) datam-58 fook sand and gravel, 70 foed send
ook, 20 fack wator besring recks *

Ruosreaticns o watape-Zoter cdgrlense Clears Taste,; sood,
 Speedal rumarkpe—

Bea 3
Septachor ¥, 1930
Gug Glarks
Oleen of Altoona,




Dute on Wells Avoumd
Baw Claire Yo.8 (comt.)

b £

4} moh,

157 foek,

940 feed

22 Seoh oylisdes,
54 fest cesing

Tabtery adorlesse Tasto, noutrale. o sedizent, Io scmm
vith uvee of soape

re, M seysy "Darm good wabter,”

33 to 36 feok sand and graomels T8 to 30 foal dvy roak,
20 foat water bespling rook,

Fotey odorlets, olenr, sof¥s Taabe, neutrale

Boo bs
Septesher 7, 1930




s nizon i SO

Dats on Tells ircund
Zam Clairw 20.4 (comte).

£. 4% inek

e 130 Pvet

Xe 940

L 2 3/% inob oylindere 50 38 30 foot of casing,

de 5O ta 30 {06t sand and sravel. ipproximately G0 foet 3and
roeke 20 to 30 f26% madep bearing rook,

ke Proladle calolium dsposit {=hite) 1m tesimisle. Very olear,
aﬁ, neatrel taste, adorleess #ith seap, forms ciear
sudse Lewmdvy results, white--no spottinge

TaBe

e Septesder 7, 1930

Yy Loken

o¢ 014 Chippews Road ST of Canter Sectism 4, Te27-R.8%,
44 srrington |

e 1328

Zs SO foed

hcm&mwm

- ¢ bodisd tn Sand and fell.
E Mﬂsm’m“‘zaﬂo gravel, dapthe

Es U tromble im kitchem uteusilae Sezs iyom depesit showm
© in beskebiloes 5o scum im luxndey uze. o rod walor.

Tastey moutrale Hater, clear,
ththWRMkmmmﬁ%
mumsmmmmmmmam

B3g 8o

3@&“7’“
_.Wmmﬁgfim#
014 Snippews Read=ed nile nortd of eity limite,
et

Sepbesder, 1930

L 2N0 JNK SN 2N -




am“@m Casing 109 fests @0 mosh sereen, 2 inoh
-

ALl sand and zrevale Turfaoes imdlications sre tha$ originally
RPws Vg of svmnp forzatiom,

Irom Ll atgwens doubd of presemow of treme SliMg
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