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Thia memaraDdwn aua•rboa intonation brou~t out in oori ... pondenoe 
.... 

betweeJl the ofl'ioa of the Diatriot lalgineor of the Milwaut .. l>iatrlot 1 U. 8e 

Corpa of .iXI.billeera, am t~ D~etrict Oi tioe of ~ GI'Duad Water Br6DOh ot 

the u. a. Geolo,loal SUI"\'81 at Lanaiug. Miah., o.cmottrillng the probabJ.. 

e.fteo ~- 1 oa 11he graund••ter N aouroe1 ot the Lanaing area troa the oonstl":'otion 

ot a propoaecl ilood-ator out-off ohanml ter the Graact River to extea4 

from t~illett to Delta td.lla, iJl .taton· CouD'Q' 1 Uioh. 

TM part of tho becirook la the w.naiag area of iluportanoe to •ter 

aupply ia a aeriea ot aandat.-a, aand)' abQ.les, ahabe, fire ·olaya, ed 

eoal bed a, wbioh . haTe been wr•d tbe lapmw fOI'IIati:m ·abcwa an.d the Pa~ 

aandsto:n. below. Reoetlt unge qy the a:iohig• Geolot;;ioal Survey inoludea 

tho fara a&Dilatene in the a.t;imw G:reup. fhe bode ot th1a aerlee r-. ~ 

OOJI)Hite '\hioblaa tr• 300 foot to perh4lpa 500 'teet ln Lanai~ and th" 

oontl~e •uburban GDd rur~l ••~•· The bedrock oropa out in nwnoroua 

placea dong the Grarid U .-er in ita oourae 1lhl'otlgl. Lansi~ and vicinity. 

A s:;e:nera.li.aed aeotiou ahowa a auooeesicm o 1' fire olaye, blaok shales, 
' . 

oMl, cd thin aandstone mmbera .. i' the ~~imw i"'lmation overl1in<; a 

·•elativel.l thiok amciatoM •. the P ....... 
. in . 

t'Jiare ••• t'reque11.t •all to aoderate oacllla~iona · the level ot the . 

~- Ma" ·in whiGh ·the ~-· aDd Pana fonaa tiona wre l&1cl down~ t'M 
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land aurtace at- the tillll< aa probably of low r~lief and the s ore ·lini waa . ·• 

Tlleae oond1t.iona 

of' depoaiti'On produced conaider,able variation i n the lith<»logy of thrl for

aation·a over rela t i.ve ly aho~i; d.iat&noea. both horiaontally aDd vertically • 
" 

eapocnally~he Sagimw. At o. t;. i ,;en at ratigr.p' 1o ori&on the a terial 
.J: • 

may r&.Lnge t rom dena·~ shal e '!;hrou ~ aau~· shale_ tO ·relat ively c~arse 81'.\nd

~t oue • t euce ·· hroU{;h endy shaie b ok to dense eh&\le • ~ irni·lar variations 

09:our ·rre uentl wi bin · ortioal dbto.noe&' of l ou than 100 feet i n lls 

penetra ·in,:: · serio.a o.f beds. }).~ pw o i ty of reo ords of · w,ll.l s iU on"' the 

routa · of tile i1' vp oaed cut -o i ' c:1 nnel f ro n .. illett to el ta 111Ua rulea 

out any uan· itat ive esti:n.at e of the t hickneas or e~ent of bedrock to be 

encou ntered in t ·1e ohannol excavat ion. }"'rom studie e· of ilTailable drilling . 

reccrds i t appellr6 t hat t! e pLrt of t he cut-off chAJlml ex:t~nding from 

section 2rr in Delt a i'onship. aton "ounty • h orthward ~.; o the terminus at . 
~lta lls should encounte r little ·or no be:ir-.J ok: at t~ propos ed bnso level. 

T e s t re t ch in w io h be drock i6 · st libtly to e enaounte"d ~tends from 

s e ction 27 ~ff. Delta. Town&hip 60U tllw rd t o t~ terminus near ~illett. 

.Al thougt 'ol."idel · s oed te st holes drille~ by the -Gorpa of qineera o.long . -

the chu.xmel route dici n ot ncOUI:.ter bedrock• it ia note d tb t the po·v;o r• 

driven a uger c.oul not ~netrate to o· a.nmtl•base elevation near .tlillatt 

bece.uEe of tr.e gr ee.t ri llll'l;;, res i stanoe. '0 te st r ole s drilled to 

channe l-base eleva"&ion sout~ ol blillett uiJ. ot en;ter bedrock' •• llowever• 

it woul d e ~"" ear that 'tnose t st ol e:s we o d rilled in 1ateriala deposited 

by t he Gr~ !:ti.o r • N1io. probab~ · soo~ed a c.hannel in t he bedroek sw-faoe 

tha • ·• wider d deeper t . nita present c hannel. Ther e re -lflina. the : efore. 

·a. strong poasib.l,lit'y tha t bedrpck rr..a · ~ enobuntered in "11he course of ch ... nnel 

oonatruiation in or near t he llillett area. . .. 
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· . , ~- . ·~~ •ate, ln t 'h. s.a;~mw Uld Para foraa.t -lona iJt the Lamllng area 
·, .;.,r • •. :, ._, •, ·,, ~ ' . ~. ' 

~ • ""' r • • • '\,. 

::~ ·.---.~. - _ecc~• ~~•r •rwaian · ~<Uti~•. the piea~trio aurt'aoe ranging f'na ~0 
-· t .J.. "' .. ... ... • • • • • 

( •• • • • • f.- ... ~·· • : ... • '· ~ • ,.. .. 

" ' • . t .. t . db~· - to ~~- th~za 100 teet below the low-water ~tage of tltu Graud River. 
' : ... + •· • ·~ I ( • 

t-·~ .> : ~ ~·~ ~· t&e · p~a.-.trio au~t'ac·e 1.i · 1~e.at _ln :·t lle :ce~.~l.• north-central • . 
,.. •. 1 _, • . \ • ~ . . : • : ~· .... • , 1 •• • • ~. .~" (. 

aJid lio rthweai*rn .parts. of ~1~·. in lllbio'h ax:o located 'the pri.ileipal ;nunioipel 
• , .. ' J •• ( • • 

~ ·. . . .')ad 1DdU 8 t rial .,ll £1 e ld ~ . 
. .. . ~· . 

> · ~: :. ..Om ,the•• a.JJ&;ere· of conoe.ntrate d pUilpint; . A t'ew re por~ed water level a 
1 '.i l • ~,.. - ' .~ llo I \ r I f • ' 

, ' '" . . . . 
bt 111burban aDd rl.U"-al domeat1:c •ll·a .fini.ehed in .bedrock indictlt o t hnt the - . ... . . 

.... ' . 
. pier.ometric aun:f.Qe in the aandston~s. ra~e s .t ram aboUt ri~r levei at the 

• t 

·~-o~1' ohannel terminals to abwt 30 tHt above. the pr o ''osed chalinel 
I • . .~ .. 

bo~tOlll G;;ar the nt:dp01nt or t oo route. 

·-::-• ··Subvbe.n ·~ai·no~·~~ · ccw•r t he mile•'tl de belt .'betwen Lansing '• wet 
' . 

ctit)r iitilt . ~d the Ingh••Jaton ~uDty line. For tl.e r!loR part, ntddenta . ... .. . . ... 

' .. 'ot thia .'par\ of . ~8ing TOWDahlp are served by the publica w.ater fUpf. l~ of 

· tile ~del W•t er Diatriot which obt aina •'btr f rom de p wlla £1. ~1ahed in 

the 4'aadBtone•• Tben •e :maDY additi onal auburban residence• in the ~ 

. . .... 

u. 

-~ 

.. .. . 

' ail~ belt of ~lta . Tosahip in Baton eCIIUilty tblt exteDda t'ra the Ingham qounty line 'J. I 

. ..... t to the propC?£od cut-aft channel. There a !·o about 6oo home• in this anta, 

•' I ' 
> •• 

. .\ .. .. ,. 

more than half' ot t h.em bonleri- e·at ag :inaw Road .• whioh intersects the . 
~ J 

.pi'OpDf_,d 9U~•off c~zmel 'about 1-k mile& sOUth Of ·Jle oovn-at ream terminus a·f; 

· 'Od.'t,a: lli.Lla. Suburban · eaidencea in that part of Delta Township are largely 

• alQ4WI'eci along neat Satim.w lto a..cl• ·state ~lwr&y . 43a along laverly Hoad• the 
.. ~ .' . 

.. . 
•: . . '~ . . . 

. 81-.te Ri~J" ~78. · ~erveni.ng a~-.as a ·,u .t~d at pn aent. All ~ ... . ._ . . . 

J"fald .. •~oe• d~ for .the~ wat~r :.upply on i!idividuaJ: d~atio •lla, most 
... . -.. ... · 

·. ... 
"! :-, .. . ... . .. 

..: .. \. ;;· 

·: ~~ .. · ·.~~ 
,,. . : i • 
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.. · 
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.et ~ ~1 .. 4 ia "'la:e · bectrook. The ee wlla generallr range troa -2 
. ~ . . . . ' •' 

' . . . . . . . , . 

Through the aouthe.rn 'Shircl of tbllt btlt of Delta 1'f'IDih1p bordering 

the Fopo&GG cut•off, ~J:annal the rilmtle of glacial dt1f't ia reported to 
. . 

conaiat lssel~ o! claJ or clayey hardpan md occaaioual thin atrata ot 

pe~abl.e aad or g r avel. ln the cent r a l un d northern part• of the belt 

appreciable thiokne ... c of sand and i.7l'" ;rel wre rep~teci in holea clr1lle4 

'by the Corps of ~nears. l:'ew household or ~wells have ~D finished 1n 

the drii't, but isolated reporta i'ndioa1.e that w-.ter 1evela 1Ji 1;Ae drift . . . 

aquifen~ &le ·oompa .. bl8 to or SOIOOwhat higblr ·tmn the leveb nported tor 

the bed~ock aandstonea • 

.Although not t;enerally wcogni~t~ci i:Jl the paat, the oonatruotion ot 

oauala Or ciivera1on ohani:lela will oauoe imparUilt o~ea in the ground-water 

re&imn or an area if the excavatioa outa impcrtant aquifera or permeable 

Clepoiits that ma~ be h)'dl"&ulioally COnDicted to auoh aquifers. ·iihen .. ter 

leveh in the oblwwl are raai.ntaimd at le\Tele below the i nitial ata.tio 

.levels Ol.' tll6 aquifere eDDowzt. ereci• the canal or ohannel will atcve ae a 

clrain 11bich e ti'eoti·-vely lowes1-s ~rouDi..- ~-"t ~r levels anct ·- iverta aubeuri'aoe 

dra.in£: g.o oTer areeo.s th& t reay I'&Jtbe 1 row a .t·ew aquare :aile a to p•rhapa hundreds 

of sqwu-e miles. I i: the wu.t er level in the c l.~.... nn•l is ,raiJ~tainlld at s ·t;ages 

above the initial ~round.,.ater le .e loi• tho C&IlAl or ~ .> unnel will function aa 

a liLe vouroe to rec~.arg;e t !: e conne.-ted aquif·~ rs. 

1'he •ount. e1tent, 21n<i rate of • t er-level decline in an aquifer that 

disohargea to an intaroeptitlb ciannel .. •e.pends on the traumiaaioa and atorage 

properties of t he tquif•r• tlw differential head at the o~:annel interaeoi;ion• 



' . ·~:: u. . "'~~i geol~~· ~ · .~ro~o(;1Ct 00111oro.).a. la e.-.f&1. tb8 

.~~e{de~line in . head oOCJura ~dj&O.ttt tO. tbe clism~l ·~ 't~w d~~l~ 
. .. . . .... 

ia.- ~Qgre.~i~ely lea~ With ~a'tanoe fro!:< tlW cbflru:Jel. .n.~ rAte a·t; whioh 

the , ,preqi&bl.e l~ring. in hilt.d e.xte.Diia a•y from tb8 orermel JD&1., nDge 1.'J'Gm 
. . 

tens of' ;t·eet per ci ay ini1d.aUy· .to iDDh68 per d~ a t~ ldbt'ha ._t'ter ~·V.· .·. 
·uon or the channel. The ,pie.&omt:tic . e~aoe at dist.u1cea al.' a mile , or ~ore 

·· r,·om the cl»n:nel ray not reacl: ec;,uiUbriurn for "veral y•r• attar the · 

OOl'l8truction period. 

The J:&"Ofosed out•of! chamwl weat o! Lanliing ~-111 tum:tiuD as a diveraiaD 

route only during; period a of flood llolr • . ~ring moat of 8&oh ~ar it· lllll · · ·. 

carry no flow exoept :; rouDil-wat;;r . seepage t1·om &quit(:·,.. 1iba1; it may. inhrnn. 

Fro~ the ··•~:e.r Clata available • it aeema probable th~tii tbe oh&nnel Will 

iliter~eot the becirock in the 'lioutLellt third of ita oourae. but tflere .1• a 

chance tbe.t • where e.xc&vated. t}Mj be clrock ma:, conaht of poorl1 penne&ble . 
' ' 

-
o~, impei'Jneable ae.ildy . aha lea or shale a. 'l'hroudlout it '• o.ovr~ the oh-1' . . 

will intersect claci&l drii't ra~ing .from po.rly to hi.Ghl¥. ·P•n...'b~. 
·. ' 

'l'lae~ ia ~ome }~•-&ibUity the.t the pem.eable ~Dl and ~ravel depodts of. 'ihe dri1'ti, 

1a p .. t. ».y be hy~i'auUoall¥ oomectted to •te:r-bearing. ea.nd&tor.ea ~n- tM 

uJJd•rl)"ing. bedrock. iLere such -oonditi una uiat • not Jnl.j· wuuld the 4ri~ 

lose . ,.er. but ~e ~;~dll.blo aJlAl and . i_)'&vel deiJoeit~t woulci tJ·anamit water 

troll the bedrock to the o l-.a.;mel. 

The 8ltiJated low-water stace to be m~ta;.ned, in the out-of! C~&DDel 

probably will: not Oe mon than ur f~e t below tiM . hie;bt at ;" po ~eel ,r~-

water leTel exis '.;ing priOI' 'to exoav&tione ·teclinea iJl. gr,ouiid-water level 
. ' , ) . ' ' . 

0cf comparable mapitud,e may ocour in the iSilOdi&te ·•ioinity of the cu~~ft . . . . . 

obamlel• bUt ••Y from the chaDnel they will deoa.4l!e pi"Ognaein~ t'tMi a 

t.,tti tons ·or "t .. t ' to . ae.~l feet at cliatanoea ot a mile or two. the ~b 
. ·.: " ,. . . ::. . ... . 

. of mo8t d~lled I'Uftl aad auburban: well a ill . t~ ..-ea is aut.fic1.CIIl~ 'H. 
·' . ..... . 
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.' . :\ : -~~ ;~ :~ .. '; · e1priatc.- the IW081ai.'y t• .. •1/1/1 lar~~e, _.~.,.ll.: ·npla.oement • . En.~· .- ~· · 

~hf -~_.ea~ aett!Dt ~r je~ pampa t.~- --~· · oi ~ ae • ~1. •1 Q& t~ ·~··UJ~~:; , ·. ·-·· .. 
~- } ·. 

·.,.: 

' ' 

.. ·-·. 

. : " . · ... '• :; 

tor·_ ,.oea•t~ o}Wl-attgn ·at loweMd -.ter-•vel at~ t;e ;:; , ~d. . a4<t1t1ooal > ·· - ~_- :·: , ··· .. -.. _. .-· 
! • - ~ .• • 

eJeotir plpe :ami perhap. lJIDreaa•d ~otor ·power may· be requind -tot :· 
. . . 

ope.rat1on at ·_the i.Dcreued lift•. If All¥. ahallow-wll pullpa. • •• in u•··· -~t ,.1 
1," j. 

... 

· may be DHeaal-y for ·th r a nell OGmera t.o i-tall DIP pump~ £Di=:, 1n _,..., t .. : 

l>< •. t 

.i~t~c••• drill new we-lls to ao <.:oanoda te 1'- rger•d1ameWr pt111p1. 
. . 

tt.e n ature &nd e J.tent of flotentlal cWnll£8 to ~ lllld suburban 
... · ,' 

well userli as • result o l · construe;: tion of t he vro~· O&&u 14naing . cut-off 
I 

ohaunel oould be de1ae~.ued only by ~e&ns of ·• ocanpl1thena1ve 1tudy Ot . 
~. '• 

the grauDd-.at .e r reMiiroea ot .l)elta Toom~h~t: CJd. ooatit:aoua areaa. 
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