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�t.1' blVenS-pUo!! .• lan been curted. 011 b tl'bcel1lin 

tor IIIIIlIl )'eIU"a by UTel"a.1 Ste;te agencte.. the Whaontln Geobgl.t 

SlU'Vey, under the direction of E. F. Bean, state Geolotist, haa 

coll.cted well eamplea and hu ;noepared _11 loge elnc. 1912. 'With 

F. f. flrdite. in ohal"ge of _n aamplea and 10,.. 1Nr1sll; thlt p.1t 

two ,..r.1&o. fhwdtes baa uiam1ned OYel' 1500 ... 11 .ampl •• rr-. 109 

-..11.. There are &ppl'O;dme.tely 61,000 i1li!ividwil ea.mplel on tile 

in t. ... e Wbooneb Geolol;1ca.1 l'lurveT !rom � mmdrKI or ... 11 .. 

the _",-plell _va been 1'u1"nlehttd by 'Well clril16l"a t�ut the 

on tile have been "nd 11111 be ot very !;l' ... t _lue to the current 

dlltdled ground-water atud.1ea. J 

---..• -.-.--....... -.--.. -�.-.--,----, ... --........ -.----, 

J Chlunberl1n. t. C., Geo1oQ of lO'isoone1l:lt Vol. 11, GeOlogieal 

Survey of lI'iBeonein. 1'1" 1m ... 175. 1877. 

_._-' .. -_._------- ,--" .... _._ .. _-

Regional studie. of 'water resources 'Were made by the Wiscon.in 

Geolosleal f'Urvey and the Unitcd Statu Geolozleal Sun-ey during 

the early yoar. ot thfi century.J 

--_.-... _._ .. , ........ _-----_.-_ ... __ . __ ._ .. _-_._--..... -. ----

J heldman, S. ltor:d !lohults. l! .• a •• file Underground and Sur:t' .. ee 

'iiater Supplin of Whconll1IlI wis. Geol. and liat. l'li .• torl llurve:r. Bull. 35. 

1915. 

---
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fh4t ti�q1l:l .ta�. 1Iou-4 .1 iI ... Uh. hr_,. of 1&lI1tU'T 

liiII&u.erbg. baa lIeen iIltel'ntltd 111 gl'oU11d_ter .uppl1"., DOt 

cn1y in OOJDlectlou With au1tatlo.n and ch.m1eal FObl .. btrl; 

a1110 1:1 probl __ or _pplt .a..nd oOnaern.tion of grwnd _ter. 

their rccoNa are excellent IU1d will b$ TfIr;Y .... luable tr. OIIl'rent 

and futuro luve.tlgat10na. 

An invelltiptiOl!l of the UOuna-w..ter re8OUrO .. fit Jill_be 

County ba.becn _4. by tn. IUlwaukee Count;)" h,lOJ1&l Plemdlll 

C_J..sion. A report on that umn,tigatioll 11 _ boing pnparet. 

The SoU CoJ1Pl"YiLtlon Servloe of the United &tate, Papartlnent 

of Agrioulture bal done 5OIllO Ulvutiga.Uen or ground _tar in 

oOIUleetlon nth 1011 ... ro,1on atuailll!. A tlUm�r of Ob.Ol"ft,tiOlil 

'II81b _. o..t&'b1hbltd 1l:I 19�. in S of' 'Whioh _tel'-level M&8Ul"e

men't. vo nUl be1lil.& _de b-y the U. S. Geolosteal SW'Vel' 

The lihconlJU St&'te Coherfttlon Colnminion bal .. one oon.ddel'

able *"Ploration of .hallow grolmd_t.,. �;>pl1.a •• aolD''''' of 

'IIII1Wr tor f11'_ l1£ht111& and in eOlU'Aotion with 4.r&base .,. ..... 

lIatel' 1 ...... 11 in 5 _11. are st111 b_1liI.& _lJIU'ed by the State 

Con.ervation C��.Bion. 

In 1944. 10 ob __ tio:1 _11. were established by the U. S. 

GeolOGiCAl Bune .. in the ool'thern l'ihcondn River Valle.,. ....IIUI" ... 

menta of _tel' 1eve1ll in that U$II. lU"e bein;; tabu1at� by the 

lIisC:OllBin Valley Improvement CO'mpIIlIy, &$ well &8 by the 'U. 8. 

Geological Survey> 



lnit1 .. t1on of Current InvuUetio%lll 

For III&.llY year. J.t't..lt.n _lla have FlPpl1ed -.ter for 

lIIUIlicip&HU ... indlI.lltrieli u.d 4_stlc ue. in W1scone1t1. A tn 

or the .. _11. were drUled pl."1"r to 1.815. By 1900 IIIOtJt of th. 

lal."ger industrie. of the _atern pa.rt of the .tate were uaUlg 

ut.e1an _11 _tel'. t.nd municipal auppl1ee in tu •• t and touth 

of tru. stat. wre obtaWd pl"U4ipe.lly from art .. ian well.. ne 

vellteat ootteentration or ute.ian well. and th.h_Ttut plll!lpt.t;. 

ue 1%1 the eastern part of the .t .. w. part1cula.rly 111 the Mil_ulcee� 

the luge!' munieipaUt:le.. Water leveb hAd been declining tor 

IIIall7 years in the hCIII.vily.pumped art.dan "!'ea.lI prior to 1942. 

of alielUie and it beeame neenl!4ry to lower plDlp •• ttin,. in many 

_lle. The bl�l"ft� ii_tid a.nd &ccelol"&hd decline _uNd eon· 

oen -fIJ!: volUl.d __ ter uaer. in the .tate and it beoame -.pparet 
.; 
that 1IlOre IIhllUld be lr::nown about Wi.consint II p'o�ter "'lIouroell. 

AI .. result, & bUl _. 1ntroduoed in the 1945 1egislat:Ul'e 

mAk1nr; u apPl'oprilltlon to the IloD.rd of Regents of the UniTl!>rdty 

ground _tel' 1'.'''I.Il'oe8 of the state, determining the present uae 

a.nd depletion thereof and MUIO_ending to the h&1$1llturo auch 

action AS mAy be deemed neceea&ry to COJlterve the." W1derground 
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tlniverdty. · .. - to oooperate nth tho appropz-1ate &&*lIC10' ot the 

t.cenl �el'� in coriiiuetUi; euon�. A Cooperative AV .... 

aent _. signed. on Janua.-,{ 15. 1946. nth the GeoloGioal S�jI 

United 9t .. t •• �tmRt ot' Interior. to oenduat gI"OtIIiI4_ter .,tQdle. 

in Wheondn. Frank C. Foley, of trA united Stat •• OGologiw �hU'v.¥. 

Wat.r R.eeoureoe fu'anoh. !liTi.ion ot Ground Water, ... _ placed 1n char,. 

of the fed_l part of the investigation. The t:'1liv.t'ait1 10 "pre-

.. nted bol a OOI\!!!!1ttee oon.latlng of l!:. F. Bean, It.-to !!eolo,ist. 

Chairman, and ITofoesor_ liable Clark «1'.4 Arna '1'. LeM. 

PI'. Foley arrived in If,adison 011 PebrUllry 16. 1946. to .urt the 

inVEllltil",AtiOl1r;. '!he delay in atart� __ d.u. in a luge part tc> 

JlOn .... nilabUity of qualified poreo%lllel. � technical un of the 

U. S. Geolopcal S1u"Hy WtIl"O atill 011 active duty with tr .. armed 

forc... JJl effice __ et!t up Ildjaoelrl; to the eftice of the State 

lfflolo(;iet. :in Science 1",.11 • •  t the Unlvel'4Jlty at �dison. 

PI!I'SOlll'le!. in add.ition to fir. Foley. _ OOZl$iats or Gerth E. 

Rendrlekson. Goeloght. ·who "ported for ditty at the lUll time •• 

lll' .. Folen lia. J. llzoelcher, tz:glne�. who reported April 3fi,and 

.. olerk-.tenozra.;>hcr. Durine the *="1' m..."l!tha. E. I'. $pit •• r. 

E. !l. Rein and TI. V. Skatrud. University of Wi.conei", civil engiJaer. 

ine .tuQe]1t$. worked tun time and Spitler is coz:t1m1in:; on a part 

tim., b$,e1s durir.g the .ehool year. 

i'rocurem.ent of neceuu:r eqdpmellt has besndiff1cult. !)el1Tel"Y 

hae been very dow on almost ev�rythin;; that has been ordered. b1rl; 

IlOlIt bade �u1pm.ent h _ en hallli and in u... �l'IUlli'OrtAtien_1I 

.. botUeneok for .. time but onco Ford Panel trueJc h&.$ been l(>&laed 

by the Topographio Branch of the U. 1l. Oeolo�ca.l SUrvey and two 

bal1'-ton piclrup truok. haTe Nell prooured tram Artq Sut'plul. 



( 

IiIOre :&l!'e on order. ttatel"-lJtIIge "oerd$l'1I ordered lut .prin, 

haTe NeCltly l>cen recdved. U<i tim h&ve beer! ll2Ct.lllld. A 

tl'ut un of illtb'ulty as bet>n enoOQntered in obtaln1111.g 'the 

tor the "corner • ..mere lnatall.tlona _at b. in the opm1. 

Coep01"lltloJl 

'l'htt curren\; ground_tel' �at1gationa &1"& band On ClCoperation 

�el!! tedel'$l. state. 111>011.1 aad priftto perSOl'l!lel. It Mla. � 

h'<mt the tonaal oeop$l"iltive &gt"� betwen the t/:dv.rrlty an4 

the 11. B. a.olog1ed Survey. to the ooll.ct.ion ot lk.ta trom _era 

e1' :nbat. _Us. '!he oGoperation 111 l1.bconcin bas b."n a:plf;nd!4 

ud �lete. The State Boer4 1)1' Health ill IlIlud.llg itll extend'l'!:i 

l"oOOl"I!a fl.ftllable and 111 alrt:1Tely oooperat1nt; in oolleot1ng kllic 

data. 'rho ItU.ult:u& County R"giOlml 1'1aMl.:Ilg CoImIJ.!ulon hlt.a IU.d.e 

u'llllable data @llect.4ld 41U'Ulg its .tully of g,l"Dlmd._ter ooM1tiona 

in ml ... ukee (»untT - «tit nry rollAl>l. in eonneetion 'Iflth tha 

current in'ITG�UjI;Q'donh All Ill.1m1c1pe.l offiCials ae well A' priYlLt. 

eOl'pOl'stiont .r� indiviQualll ba�e readily ... i,ted in the collection 

Geoloijl of Wiaconein 

A bri.r review of thlt geology ot ,,15_,in J h pre.cted 

---------- .---..... -�.-------..... -.. ---.--
J lrotehkiu. w·. n. and han, 1S. Y •• J. brier outline ot the �log. 

pnya.1011.1 geography, and 1:l4t:lItri .. ot \'lboonaint "i .. lieol. &D4 Eat. 

1;' ..u.>,'II' surv.'I'. wll. 67. 1925 
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bero. 1'01' thtloo01lJ'l'enoe of uoUDd _WI' and atUiUe. l'el .. t1llg to It 

ve 'basically pologic. 

'1'ho "ok fOl'llflatioJla ot Wieconain wlude pr..cubrlan 1peouw 

and mlItamorp!de roch. h.leo.01o 8IIJ14atonea. limeatonea IUId ahal .. , 

and l'lohto._ deposit. wt 8&!Id. grav$l, and bowlder clay of 

glacial orig11l. 

n. pr • ...c.m.br1&nrook. Uti at tM nrt .... Or' ve 00\'eJ'd only 

by glacW bitt 1n • 1v,. are.. 1Jl the 1Im"th and JIOrth ... <mtre.1 

J>IlrlI 01' the at&t.. 1'0 the ca.et, lOUth, ud _at of th1. v .. tM-.( ve 

oov.r6d lIT hleo'o:!.c atratA ..mion dip generally a_y tJ'a:a the .. 1' .... 

Cambriu �onetl orop out to the .... 1;. IJOUth. and '!rut of 

the expo.eel pr...oambrllUl. 'the outerop u... i8 gr-o.t.st 1Jl the 

nuth &lid .. at leetio».. of tht .. t.. � CAl4brian .-Matonee Ve 

tho moat btpozotant vt .. ian .qult'el'8 1Jl the stah, ·and 1n the out ... 

orop voa. thoy ve &1eo an mportant eourCe of grouZld water UDder 

the Lower .PleB1an lime atone overlie. the Cambrian eand.tonell 

and ccem-s at the .urtaoe or d1l"eotly under tho glaoial drUt in 

.. nearly c0llt1tlUoua. concentri..o bfmd around the o"et, ooutll, And 

_si: of the e><1'Oeed CambrilUl sand.tones. Over a larse area til the 

_atern part of the stat., the Lower Ji!e.gnedan limestone 0&1'. the 

hill. with the undel'lyill:, Clllnbr1e.n PlIdeton .. exposed in the strOUt 

'Rney... The IAhnlr tkgned&Jl turn1Ih .. ... t.zo to .hallow ... lle over 

,part of ita outcrop VeIL. m..n it ocow's a . ..  thin capping em high 

hill •• it £enerally 11e. abova the .. t� tabl •• 
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Setnltn the � lfagn.s1an H.nten. and the oTllrl)'ing 

st. ht« aand� ban el""aicmal unoontol'lll1ty. Aeoor41J1j;ly, 

both the Lower J!apea1an and the St. '.tel' rlillg. eouidtll'ably 

in th1ekneu, and in some pl.a..s the towr Magn",1an h Itntire17 

abaent. 

1'he area in Thieh the St. Peter tandetolle 110s at the �c •• 

or d1rectly UDd.r the dritt. 1. relatlTell �ll. It coour. a. 

aall patch .. onrlying til. Lower �n .. ian uplaD4. bl the ... to 

and Cl'op' out in "",UeY8 in the south ud lJOuthwellt. It &1lJO 

ronl .. v.toy %lil.rrw band 1'1'0111, .. point wst of Marinette "uthw&r4 

to the .t&te lixu!> juat .. ,t 01' Beloit. It h an important _ter

uble .. q�1t.r where it crops out in the n.lIey., end in the •• t-

oontlllUous bros.!. �elt t'rIWi. Marinette ColUlty southward to the state 

lw. end ton the llpland aurt .. e ill the south and putbweet parts 

or the .tll.te. Relf!.tiv.ly ...,,&11 patch,.. occur capping the St. Peter 

stone. rom an important source of: &round _t6l' in the outcrop Ll'ea 

in the southwest part of' the state. In 80l'l. lU'eas. the _tor table 

in the Gal�-Pl&tteville i. perched. 

The Rlchlllond ehal" crepe out a& .. IliU'rowcentinuous band lOuth-

westwal'd from Green Bay, along the ..... t shore of Leke W'ir.neb&go, 

01111111'4 Il. miJlOl' pe.tchu ca,pping the Odena-PlattltV111. uplanu U1 

J' , , 
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belOll it. but 1n it,elt it 11 of DO btpor'tane. u an "quit.l'. 

rhe Jlhgara U_stone overlie. tho lt1cbmolld. ahale 1.n the 

area adjD,eent to Lake M1chl!;an. It enondl! trOl/l Door County 

lW .. thwtlrd to the �ate line in Kenoeha('.outlty. It it 1I!tportent 

their _tar tr� the l1agara. In the h .. :rlly-� 'fletion1l .or 

the Jf.11w.ube V8tL. wher. aup wlb itLI"e open in both the J!1&gara 

and in the underl;,ing tandJi;om.lI. t..�e ll'UtlU"li. it! lOlling _terto 

Lake :I!1iohi;;an sho!'. fl'oJr. Sheboygan to lal_ukee. It 18 oompoe.ci 

of lil!te«tone and interbedded shale. It ill of l:tl.ner 1mportanee 

recent ,eeline 1n _tel' leTel in deep wIle ia Hrtain area •• � 

POssibility of :iovelop11l$ supplles 1'1'0:11 the tl�(\1al drift u 

it is generally neeeu",ry to drill teet mtlh prior to the drill-

1.nt of a producin; well. tn the area. of pre-Cambrian outCl"OP the 

louree of &;1"otu't1 water. 

Invc.tigation. in P.ro�l'.$. ----------



ault of ol!l!lIi.tle condition., _tel' UM. and drailla.l;e ue 'Rluaole 

in o'bta.inln<> An OTGrall picture or vo�t.r r •• OlIl'oell. Ih 

a..tailea. .tu41.. w'tel"-hvel uta ue ... ntia.l in a.eterm1n111l; the 

etteot. or fIBIllIbg and .. ,0_1 tr!Nlda. and tor dete!'lll1lli»,g dr_ 
, 

Wherever possible UJDl .. a exittl21t( n1ls ar •• et up as obo

nnation welb but 80m. of the ahallM' _118 haTe been driven by 

hand uab,!,: _llllrl,.o polllt. ro't' 8pecif'10 tI •• a •• b •• rTation _Ua. 

As or OctoW:r 15. 1946. 108 ob.ern.tien 'Well. had beell 

ettab1hhedin Whooll.Cin. Lallation of the ob •• rntion _11. h 

Hit_uk .. area ... tlwy are too .1" •• 11 .paoed to Ihn' PU.ractorily. 

fA. group of 111J61h in the Coon Creek aNa in VertlGll and JioDroe 

ODtmtle. _II •• te.bHehod in 1934 by tlu! So11 Cone.mUon Servioe 

OTOr by the lJ. s. Geolor;ioe.l 5Ul'vey. ReeorU.1Il or _tel' levels in 

the 'Wella have beon publhhed in tl. S. neolOglou SurTey Water 

Supply Papers 777# 817.640. e4!i. 686, 900,938.946 and 986. 

Wllt.U· mol. ill 1943 a:re the lateat to be published but tho •• tor 

later yDl'1I will appear 11:1 due oourse, both for the CooT Creek ar ... 
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by the W1s:conlb ste.t� Conlcl'ftt1on COmmission lI.I'e I10t .howla. 

0%1 the map_ They ,,1'8 all in northenl li'1econdl'1o 

'M4Iasur_nt. tlf· _tel' level. are _de by _ber, ot the tT. B. 

GtfoloG;lcal SUrvey .taft, stat. _ploy"" loea.l 0'l:l"8r"'%'I, usually 

II. pWlon 01'1 whole land the _11 is: located. or _one liY1I:!c near

by • .  al:I4 by mtI2lieipal _ttlr departments. ... surementa are _de 

with a ,tN1 tape trom III tixd mea.su:ril!g peat and &1'e � W 

hUlW'e4fu or .. hot. 

Watel' 1."e1 �ltUrement. in one key well, 011 which data &1"e 

available .tnoe 19��. refUte the b.lier held by .ome people that 

_tel' ley.l. generally have deolined araat1aally in Wi,c�'in 

4U1'i� the peat _nerd year.. !'he yell is _water-table well 2J4 

het 4eep, loos.ted 2i! miles eo\tthwest of ea.ehton in Nonroe Cotmty .. 

.... au:rcment. _r& _!'ted Oil I�" :i9. 1934. at which time the _tel' 

ltJVltl -'8 17.76 feet bt\l_ lUd-eur:t'aee datta. The _tel' level __ 

at itll lowe.t point durlng the lIlore thAn 12 yes.r. ot reoord on 

"ebruaq 28, 1935. at 1IIhieh U_ the _tel' 1 ..... 1 _. 18.71 feet 

1>01_ b.nd surface 4&tum. The",.,11 IItaJoted to recover in 1935 

ana reached the hl€heet level durin� the per iod of record on 

Ifal"eh :S. 19h6. when the water le ... e1 'IIf&lI only 6.10 teet below land-llurface 

datum.. 

.. page Data -.nd __ ���� ... �! .. �_.�c�!!!1e! 
'!'he E!ureau Qf Sanitary Engineeri� of the 1I'beon.in state Board 

of Health. hal; .tarted a very _rth-wh1le project to o"bt .... n records 

of quantity of _tel' pumped and .u.tio and pumping _ter le"'818 in 

llIUl"",ioipal fill. in lliseendn. SaBia datA IUUl. monthly report fol"lQ 

have bt\en pl'blted by the Bureau ot &ll1t&ry Eng1neer1llg. 
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Th. kale data. eheet. u. tor r.oord ot kol0 11Itorae.tlo:n OZI 

... oh ... ll in .. I!Wlllc1pa11ty, \I.od or _s.d. The report t-.. 

eubm1tted monthly. are tor • daily report 01' qwmtity of _t81' pwap

ell. in eaell well and tor .. "port ofeta.t1o &l:Id pwaping _tor1eToll 

at lnteZ'VD.lo, pr.1'81'&l.o11 at le ... t once a _k" 'the 1'Ol'lllS aro s"b

IIlitted in dupl10ate bl' 1!Wll1c1pa1 .ter .uperintOZlciontl with _ 

oopy retal.n6>d by the Bureau of Sanitary Ene;illooring &:lid one oopy 

eoing to the U. S. Geolog1oa1 SlU'Vq_ . Report foll'lll hav. been .at 

to 141 l!Iunielpe.llties in Wisconsin &:lid it is planned to eomplete 

tho oOTera.ge 01' tho state. Data compiled f'Z'om the r.ports will 

furnish a v.ry valllAble .reoord of -.ter \l •• d in Ylillcon.in and .. 

oontinuUl£; check on trend. of vater level.. .ny I!ItUllc1pt.Utie. 

h ave kept recorda of P\IIIIPlt.ge .. tid _ter levols tor �o but � 

!W)l'e haTe .tarted keep1l:$ records &II .. reault of the project. The 

,.ecord. &Pe of .... l"e to the munio1pe.l1t1e . ..  £ ... 11 a. to the under

otan.Ullt and oolution of ground_tel" prob18!lle 1'1:1 l'iinor.ain. The 

intorae.tion will b. of mcrea.ing value ... the redod of "oor4 

boo_ •• longer. Report. ue beinc returned. though J1Qt ell the 

IINn1cipal1tiellj have re"orted all ,...t. 

Ea.tern Wi.conlin Ar� 

liol'£: 11 beinr; concentnted .. t present in ."stern Wisconlin 

..mere the decl1M in .ter lewols 1n deep arteeilUl well. hall 

caused greaten. concern. '!'ne investigAtion 11 .. detailed 8tu4y 

of the -.tel' resources of thc are5.. not ouly or the deep utuilUl 

aquit'el'e but aleo of .hallow eGllrces. ·Measuremente of WIlter leveh. 

both static t-nd pvmpin&. are beint made to determine trend. and to 

map the ple.caetr!c IUl'face.. Pumping t •• t. have been made .. n4 

othera will be made to 4etel'lll.irle the hy'drt.ul1c ehart.cterie'l;lc& of 

the variou8 &qUitcl's. 
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Studio. ot PL.t and pro.ent quantltl0' ot wat�r pu=ped and the 

u ••• to whleh the watel' i. put are in pt'OgI" .. but are �t T.t 

t_ POUgh dwnee4 to glv. toul quantlt1 .. or � .... ter 

b.iJlti; with4l1lwn., RIChar,. &1"" and I'8.t •• ot reebarg. will be 

,,,ve$i;igated. It 18 planned that tho OOIlIPleted ttudy will .Iww 

pr.eentand tutv. eff,ct. ot withdrawal of groUlld _t.l" on _t.l' 

levela. the blterrel'ln4fl that -.n � up.Red betwun _11 •• !P.D4 

1111. quanUts... of 1I&t.1' thAt ean be 1f1.th4!'&wn 1;0 4eftlop the 

ground-.at.l" �BOUl"oe. 1;0 their lull,at ext.nt tor perenni.] u ••• 

'twenty o'hll.t'fttlon _11. have ken lI.tabU.bed in lUI_uk •• 

COUl'lty 1/her. d.cline in _tel' levell 18 lIIOat wide.pread. In .. ch 

Clue the o'b.et'fttlon _11 h an .rl.t:tng; well. 1!o.t ot them ar. 

unu ... dbut .. few that are be1n.Z pumped bt'l"l!llttently &1'. beil!!: 

_sur.d. Ob •• l" ..... tion _11, hay. been .&tabl1ehed aleo at IIIUI,Y 

pl)1rlte outside !ill_uke. County &8 ahown in :f'lgure 10 

Autcllaati. _teJ--eta, . ... corder. have been pl&eed on eight 

_11. in .. .tern lI'lecon.tn. IIore rill be e.t up as ItOO!l ... .. ecorder 

�ltel'" have been oo�ctod. All thos. now in operation are in 

pump ho�ae. or bdldIn:;. whero 1IId.iYidual ,helter. u. not nee.sa&ry. 

As an ill�mtl"lltion of tho record provided. by an automatie reoorder, 

tlhat of tho Nil_ukee Jou%'Toal well, lool).tod at :53.:5 Weet State street, 

:tlihmukee. for the period September 18 to October 5. h shown 113 

tigure 3'. Daily nuctuat1oru: of from about 7 to 12 teet are .hoYm. 

The well 18 in an ares of hftVY p=page where nearby wells are und 

largely for .. 11' eOllditiom:nc. llots the rsooTery in static _tel' 

level OD Sunday. Sept_ber ::9. when l'UJ!'P&!!e _a reduced. 
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It is apparent that epot _aur_.nt� of 'AteI' levale _kly or 

even. claily do not give • real picture ot condition. in a _11 

whel'e fluctuation. are large and l'lI.pld. 

Observation _11. _re tirst .et up by the o.clogica1 Survey 

.in eastern liieeona.in ill April 1946 and a1ditioIIII.l welle h8.ve been 

eetabfl$hed dUl'ing auco&edlnt month.. The period ot record ia 

very ahort a.nd Uttle OIUI be determined )"lIt •• to the preaent 1;ren4 

in we,1;or level... Statio level" 1� tour of the Kll_ukoearea _H" 

are .hown in figure 2. lW.ter level. in 1;hreo of the wella reachM 

Sept_ber. 

th. gr"ateet range b _till" level, mBasured in 1946 wat i.n 

the llUwauket Jou:'lla1 wall for which only 1S days ot reccl'd 11 

ehmm in f'igul'e ,. lIeekly 1IIeaaur_nh wi1;h e. tape wezoe started 

Oll. April 2'_ 191)6. ,"tOl'e . ..  ter-etag_ r.aorder _. avail ... bl •• 

The hig. .. est water level _8Ured .... 1Il on !ley 9. when it wu 74.02 

It il\lGxpectod that _tel' levels will rise durin;; th� w1ntel' 

months due to norma! decrease 111 ;r.antiti&ll! of _tel' ptCI'Iped. It 

is probable th"t the highest levela in 1946 were reaohed .in ME.y 

or June. shortly tU'ter measurements ve1'8 started. It 1a ,evident 

that meaauremenh _at be continued 1ndefWUlly to show long-term 
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PlllU'I1f(! mrs 

Co.tficient!.of' �mai'8ibl1ltt and-!!!!� 

fhe IUDOUXlt of _t.,r that et.n be withdn:,m f'ror!i an art.,dan 

aquifer depend. upon the tIlIICUXII; of _tor which is .""rbed by that 

aquifer in the UII6l of outcroP. upon the abUlty of the a.tJ.t'itel' 1:0 

tN.n1ll!!it _Utr to the ... 11 •• and upon the amount of _tor that :La 

r.,lO& •• d f'rOlll etorag. in the all\lii'er with a 1'eduotion in arteaian 

head. 'the rate and -un oi' 4ecUb of _tar Inet. 4ue to p1Z!lp1Dg 

hom an all\lU'el' depend upon the tran.",.ln111illty and n01"1lge oa.paolty 

of t.he II.quitG1". 

Th., ahil:tt-of of an aquifer to tranwt _tel' 11 expre.llod ai .. 

(loeff'1cleni; of tl'atl:lII!1iuibilit,Y. which 15 definedJ a, the xnuaber of 

,-----_ ... _._----,-_ ..• _-_. __ ._._ ... __ ..... -

J The1a� C. V •• The eignifll1&nce and _ture ot tM cone of 

a.p);'e;;sio1l. til g',l'our.d_tor bo41eij'O Eool:4 Goo! •• wl. 33. Pl'. 009-0902. 

-----------,----------,----
p.llon. of _tel' that will Il10.,.. in one day through a _rtical pction 

ot the aquH'9.1' one foot wide, with. height elf,,&l to the ;('ull thiel::

non of' the aquifer, with .. !',y<in.ul1e gradie:t of 100 percent. 

Tn", st-ora"e capacity 01' an utcllilln aquiter is cxprcued by .. 

coefficient of etorare, which i� defined....! as the; volUlltG ot _ter. 

-, ... --... --'.�,.�-... --.--..... --..... -----.---
J 'theh, C. B •• Idem_. 1938 

_.,--"'''---,----,-.,._---,---,-,----------

measured in oubic feet, reIea.ed from .tol"a&e in �ch eol� ot the 

aquifer haYing .. blUe of on., .q'.lare toot 1U,<1 • height .qus.1 to tt .. 

thiclrnes" fit aquiter. when the ute.ian head ilB lowered one toot. 
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-- -i�:Idn{gn'*'+----------' 



15 

In ord� to det_ine the ooefficient. of tran..rtnlbiHty 

and .torage of the artesian aquifers th"t underUe 1II00t of _ateJ'n 

Wi.con,in .. pumping teat8 have been 1lllLde at C":'eeno..le. 1'0= of Lake. 

l!oGovel"n Ptu-k in Mil_uke", County, liadgel" OrdDance Works, lUld at 

WaukelL'1e. The Wauk •• 1U1, test ft. t� mo5'l; extensive but _s _de 

too ree.,t1y tel' l'elfUlts to be iItolud.ea iII tHe report. Other tnt, 

will be made throughout the State. 

Greenda.le 1 .. t • 

.A typicd .er1e. of pumpill,!; test. "8 _de of the St. Peter anel. 

Cl!l!!brilUl lIIIDdatone8 iII Jv.ne or 1946 at Gl' .. �da1e in Y,U •. ukee County_ 

Both of the muclc1pe.l well. that YeN us9d. in the tellt are CIlud 

throu!;h the Ricl'lll\J)lIld ahale thlU shutting ort all _te:- except the.t 

which "omet from the eandat')%le.. Eaeh _11 in tlll'n _s pump.d at .. 

oonstant rat. and the fluctuation of' the _tel' level in the 1dl. well 

•• �B!1l"�d. fhe p'IllnP 'iIIlUI then turned o£f and thlil a=!ll!t and rate 

01' 7'BCOVtll'y of tnt> _'hll" l�.l in ."ell 1rell _. 1II.-.8Ul:'ed. lI .... Ul"e

mente U the :MUos-t hlUtdredth of: • toot 'tfet'e IlIACie by mean. or.. ,t .. l 

upe. A.il'lin. measurements 01' pumpl!l(; h:vele .. ere _de in tho north 

... 11 but could !lOt 'be madl! in the 1O'lth wdl due to meohar.1cal 

41J"rioulth.. FiC1ll"e h .ho,", hy<troS!'apns of the recG'lery of Hem 

11'011 .... "ter purepiIlr; and the efl.'ect of e, .. e!, well on the other. file 

distance betweot the tln _lh ilr 2110 f"t. 

Certain feAturel of t':is test IIhould be pointed out as di1'rol'ing 

rr_ the iJca! test. Iiherever penibl" _ter ley,,18 ,,'>ould be measured 

in at least two ob$e�tien _llt other t�n the pmnped well. at 

Greend.,le onl:, om, obll8""'-tion well _I; a_ilable. 8ei'ore a well i. 

tt:,.n"d on or of'!' durin!!; a tout it is ., .. ira"le t!i8.t tbe water 1evo18 

ba at equilibrium, ie •• the water leval in all welh at.aula be 
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The non-equilibriuln fe'M&Jb.J wbieh T;U devdoped under 

---.-.... -... -... --�-.. ----------.-.. -- .. ---.-

�heis. C. V., The relstion b.tws8� the lowerinG of the pl •• ometrl0 

1I1U'flU!fl aM. the re.te and duration of dhcha.rge of' .. _11 Ilalag Vouncl-

--.. --... - ......... -- ..... -.-,.--�...,..-"""'-"'-'''--.-""� .. -......•. -_._ .... _ .. _ .. _--_ .. _ .. 

thiil direction of' ChArlesV'. 'the1 s of the U. S. C-Mlor;ice1 Survey, .... 

well to tuo point of ob •• rvatjon, S is t.ho coefficient of storAge 

pu:nped. 
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In u.1ag the tonmla it 11 a"Ulllod that the aquifu is il:I1'UI1 t. 

111 ment, that 1t. troaumiaalbility 11 the _ at all p�c ••• 

that it ia oont'uu,d �twe"n imp.l"IIlftbl. bed •• bon and bel_. 

that the coefficient of �vCrage il conetant, end that water i. 

released trow. Itora,-e inltantaneou.ly with a deereal" in art •• lan 

beqd. In detar�ininG coettlcientt the �on-oquilibrlum formula 

_Y M applie/i Ul. thn. _YII. (1) to the dramiown or l't!oovery ot .. t 

1 ... .,. two bblfl"Y$tion .. 11 . ..  t lUl1 thte, (2) to the auunt and rate of 

llra1ll\!owr. or reCOVel"Y of a ,lag1. ob.el"fttion -ll) or (3) to the nte 

of recoTel"y of a pumped well .... ·ter pu!lplag 0_.01. 

�hods (2) and (3) wef'e u.ed in .pplyi� the tC1"l!1ll1a to the 

Gr'l'eMale tests. fhe tcllowin: table giVe!: the coetticif!l'lts of 

tran$miaelbil1ty and .tarat. obtained � the Greendale teet •• 



R<IICCI'!!!'l fe.t" 

'1'.11 Duratioll f 
--

(hI's) G#n 
til--91 &(Dd) 21,600 

14.100 
!O.-92 17 16J,oo 

17 16,100 

10. of' !io. of' Averllg. 
�11. TlIst. DunttiGn 

-- --
(Rr.) 

--

sa 4 l4l! 

13 

2 8 13-3A 
2 4 13 

ill 

RESl.l13S OF GRlt!m'lALE POl!PIIG mTS 

4tme 9-12, 19.46 

<lb •• l'wIIped. Duration 
w$U lien (lirll) 
-

1In-91 tn-92on 11 
on 17 

10.-92 JIl.-91«l 10 
btt � 

A!!!ft§. eo.ttlI11ent. 

li<loO'fery and Dra'llliown '.!'elta 
f 

Lx. �r. ATIII'. 

21#600 14,100 11,000 

II!:terterenee 

l' 
pdlrt 

55.loo 
J2.� 
21,800 
OO.7OO 

8 
Li. m;;. 

.55.100 20,100 26,000 .G0047 .OOOfr[ 

AU Tnt. 

35.100 14.100 221� 
.00047 .00027 

-

ITIII'. 

.OOOJ7 

.OOOJ7_ 
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Q :: 500 gpm S = 0.00037 

Iln 

T :: 22,300 gpd/ft. t _ tIme In (jays since pumping started 

q 10 o 
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J.ppl1cAtiGtlof Coertloi�. 

The C'IU'YfI. ill tiF. 5 ftre oomputed by llt_ of' the »on

equilibrium tormult.. u.� the aveng. eo.fficient. obt&ine4 

trorr. the Greendale telJts. ':he cW'Tlt.,.eFe.ent the th�rniOill 

4rawdowntl in _tor leve1e .. t 'fto!'ioull di.tfilleu t'l'Om .. pumped _11 

at the _d of: 6 months, one 'leAf', ;S yetU'e, 5 yetlra. and 10 yenra 

produce<! 'by oontilluou8 puutpil:lg trOt!! tho _11 at the rat.. of' � pllon. 

A. at&t.d., the nGn"'quilib1"1U11l fOntUa a •• um .. lUI aquiter of' 

1nt'1nite areal extent, ther.tore, the d!"awdmm. tigurea obtainM 

trom thus OUM'e. muet he corrected tor the effeots ot lateral 

boundaries and chance. in thiclamn tmd character of' the aquifer 

before they are applicable to the 8IklId.stone. at Greendale. 

Tne lateral boundari •• ot the sandstonee in the Mll_ulcee-

Cambrian highe to the ncrthlrer>t on a line: betweGn Waterloo and 

Pond 4u Lace fhe ettect of the outCl"OP8 of the &qUite. atter 

f leng period ot continuous pump� it to esUbl1ah a 11ft' distribution 

plaeed by l'OOharge or by _tel' drawn frO!!! stor&g8 in 8.Ild near the 

outorop area. Boundaries sue.."- .11 the pre-Cambrian hig;hl! 'Within tho 

fOl'l!!8.tion Yih:i.ch restrict the oapaeity of the i'ol"'m':tion as an aquifer. 

have the .-e effect .11 reduced permeabiHty and cause an 1ncrea.ed 

"'te of decline of' Yater level.. The ma.grdtude of the .treot or the 

p!"e-Cambrian highs 18 a. yet unknmm. 
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Concluaion 

A good .taI"t ha.. 'been -.de on the .tully of the groUlld.-

1I&ter r •• oure.. ot ll11;oonain 'but Tel':r much l'iIm&ine to .. dOlU ... 

The detalled invostigation of the ea.ai;ern a.rU� area. alou. 

en whieh 1IlOrk ill tKIW bein!;; eOJICentr&ted, mll I'1Iquire at I.at 

two yefll'lh After a report haa Men _de _l\.Il'ementa and "ecorda 

ahould \Ie -.inte.1l:!ed 1ndefinitely. lfator supply in the nuinder 

ot the .tate pr".enta . .ed.. ot 1atere.ting and 1mporl;attt 

problema, tn. aolllt10n of which will requirll Ii ",ea.t Ual of .".Ie. 


