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This memorandun summrizes informstlon brought out in correspondenge
between the ofrice of the District snginser of tie Milwaukee District, U, §.
Corps of sn;ineers, ami the District O:fdice of tho Ground Water Branch of
the Us S, Geologioal Survey at Lansing, Mich., oumosrning the probable
effec's on the ground-wuter resources of the Lansing area from the constructian
of a proposed Ilood-water outeoff chennel fer the Grand River to extemd
from tiilett to Deltm !ills, in Eaton County, Uich.

The part of the bedrock ia the Lansing area of importance to water
luppiy is = series of undstoué. sandy shales, shalss, fire olays, and
ooal beds, which have been termed the 8aginuw formation above and the Parma
sandstons below, Recent usace 4y the xichigsm Geoloylcal Survey includes
the Parma sandstone in the Sag;imaw Greup. The beds §f this series range in
composite thickness from 30 fset to perhaps 500 feet in Lansing and the
oontiguous .auburban ond rural ersas. The bedrock orops out in numerous
places ding the Grﬂnﬂ Ri-er in its course bthroug.. Lansing and vicinity,

A generalised sectinn shows a au.‘oco'saion ot fir.e olays, bleock shales,
coal , end thin sandstone mmbera uvf the vegimaw formation everlying a
~elativoly thick sandstons , the Farma.

The re were i‘reqnont -un to noderato occilhtionc tho level of the.

inland ses 4in 'hich‘tbe s'.gim' and Parma fomtiona wore laid down, The
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land surface at the time was probably of low relief and the shore lins was
marked by numerous embayments that differed greatly in size. These oonditions
of deposition produced considerable variation in the lithology of the fore
mations over relatiwly shory distances, hoth horizontally and vertically,
eapodnu}éi\%ha Saginaw, At a ;iven ltrutigrqpl-;i.o norizon the material
may range irom dens2 shale through sandy snale to 'rohtively coarse sand-
stone, thence uhrough sandy shale back to dence shale. cimilar v.r:l.ationsv
occur irejuently wiz;hin vertical distances of less than 100 feet in wells
penstratin:s ¢« series of bedse Ihe puwucity of records of wells alon: the
route of uns jroposed cut-ofl casunel froa iillett to Lelta Mills rules
out any quaniitative estimate cof the tiickmess or extent of bedrock to be
encountered in tie chamnel excavationes rrom studiee of available drilling
recarda it appewrs that the part of the cut-off chammel extending from
sectivn 27 in Lelta Towmship, Eaton “oumty, morthward o the terminus at
Delta !ills should encounter littls or no: bedrock at the prol)vosed base level,
The stiretch in whieh bedrock is must 1ikely to be encountersd extends {rom
section 27 5f Delt= Township southward to the termimus near lillett,
Althougl. widely spzced tecl holes drilled by the Lorps of Engineers along
the chunnel route did nol encournter bedrock, it is ncted thut the powore
driven auger could not peretratec tc crannelebase elevation near :iillett
beceuse of the greet drilling resistance. Two test lLcles drilled to
channel-base elevation souti of siliett vid not enter bvedrock.. liowever,
it would e pear thut tncse test lwles we:e drilled in materials deposited
by the Grand ki.er, which probably scoured a channel in the bedrock surface
that was wider .nd deeper than its present chamnnel. There reumins, the efore,
a strong possibility that bedrock ma; be encouamtered in the course of channel

construction in or near the killett area.
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Gmnd water in the sigimv and Parma formations in the Lansing area

: “O‘!'\Iﬂ‘f -m'uu'x o‘ﬁ,nditi-na. the piesometric surface ranging from LO

feet above to more t:ﬁan 100 feet below the low-water stage of the Grand River,.

In gensral, the piesometric surface is lowest in the 'coxr,tul s northecentral ,

and northwestern parts of Lansing, in which are located the principal nunicipal

and ipcdustrial well field:. The plesomstric surface rises with distance away

; zrom these centers of concentrated pumpin;. A few reported water levels

in suburban and rural domestic wells finished in bedrock imdicatc thut the
pierometric surface in the sandstones rugea irom ebout river level at the
eut=off channel terminals to about 30 feet above the ,ro used channel
bottom ncar the midpoint of tin route.

‘Suburban residence s cover the mile=w de belt between Lansingi's west
oity limit end the Ingham-Baton “ourmty line. For the most part, residents
of this part of Lansing Township are served by the publie weter supply of
the Landel Water Distriot which obtains water from ce p wells finished in
the sandstones. There are many additicnal suburban residences in the 2w
nilc belt of Delta Township in Eaton Counmty that extends fram the Ingham County line i«
west to the proposcd euteoff channel, There a: e about 600 homes in this area,
more than half of them bordering West Sagimaw Koad, which intersects the
proposed cuteoff chanmel ;bout 1 niles south of ‘he down-stream terminus at

Delta lMills, Suburban residences in that part of Delta Township are largely

‘alustered along .est Sagimw Roud, State Lighway L43; along waverly Lkead, the

‘ Eaton-Ingham Coumty line; and along West Kain Street, ve S. Lighway 27 and

State liighway =78, Intervening areas a:e farmed at present, All these

residences depend for iheir water supply on individual domestic wells, most



h

of them finished inthe’ bedrock. rhou wells generally range from 2 _
- tq 8 inohes 1u cum.tor, from 100 ‘bo 200 feet in depth, and from 5 to porhnp. 200
pllon. per minute in yield,

Through the southern third of the belt of Delta !'owmhip bordering
the proposed cute=off clmmmel the mantle of glacial drift is reported to
consist largely of cla}' or slayey h‘i'dpnn and occasional thin strata of
permeable sand or gruvel; In the central und northorn parts of the belt
appro.ciable thicknessee of sand and  ravel were reparted in holes drilled
by the Corps of sngineers, rew houselold or £arm walls have beem finishod in
the drii‘t » but isolated reports indicave that water levels in the drift
aquifers a.s comparabls to or sowowhat higher thun the levels reportsd for
the bedrock sandstones.

slthough not yenerally recogniicd in the past, the construction of
canals or diversion channels will ceauce importent changes in the groundewaver
regimen or an area if the excavatiom ocuts impartant aquifers or permeable
~deposits that mey bo hydraulioally conmected to such aquifers. vhen water
levels in the channel are maimtained at levels below the initial static
levels oy thie aquifers emcoumtered, the cunal or channel will scrve as a
drain which cffectively loweis ground-w.:.r levels and .iverts subsurface
drainc ge over nfeus that may range irow a few square :uiles to perhaps hundreds
of square miles. Ii the wuter level in the ci.nnel is amu;t.aimd at suages
above the initial ground-weter le.cls, the canal or c.annel will function as
a iir;e source to reciharze ti.e comected aquif.rse

" The mmount , extent, anc rats oi waler-level decline in an aquifer that

discharges to an intercepting chennel depends on the transmission and storage

properties of tie muifer, the differential head at the c:annel intersection,
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ux! the . ugiml goologio and hydrclogio controls. In gomral.
gnmst decline in head cocurs udjacont to the shifxinay and tho doolim
is, progrenivoly hsa w:lth dishncd n'o.4 the channel, -Tho rate at uhich :
the gpreohblo lwering in hud oxtands amy from the channel naY.. range from
tens of feet per cay initially to inshes per day & few menths after 'mu_nm-
‘tion of the channel. The piezsmetric surface al distunces of a mile,or’nm;o
‘fiom tho chanunel may not ren'o';z‘ equilibrium for several ye.x'l' af'tar the -
 aabsten period.

The p'oyosed cut=off clammel west of Lansing will fumctiuvm as a diversien
route only during l?erlods of flood ilow. During most of emch year 1t Illl
carry no flow except ;round-watcr seepage froa Aqun‘crs that it may i-nurncta
From tﬁe meacer duta available, it seems probable that the channel will
intersect the bedrock in the soutiern thirl of its course, but there is a
chance that, where excaveted, the becrock may co;xsist of po;rly perumeable
or impermeable sé.ndy'shalen ar shales, Throughout it's course -tho”ot_:‘aﬁpl‘
will intersect ;lacial drift ranging frou poorly to highly permeable.

There is some ;ossihuity tﬁut the pemxeable sand and gravel depoaits. of %he drif%,
im part, iy be hydraulically comnect:d to water=bearing sandstoves in the
underlying bedrock. diere such oonditiuns exist, not only would the drift

lose mier, but the ameeble sanc and ;ravel depmits would $ransmit water

frou the bedrock to the olanmel

The estimated low-water stage to be mminta.ned in the out=off chammel ‘
probably will not Le more than LO' f-et below the iighest ‘Teported groﬁxﬂ-
wdter 1eva1 existing prior :to excavation. TLeclines inm ground-nter level
of compaublo mgni.tndn may occur in the immediate .icinzty of the cuteoff
ohumnl but away from tho ch-.nncl ﬁ\oy -111 daonaao prognuinly from a
fow tens oi‘ feot to lovertl feet at diatanou of a mile or two. The doyth

_of most driuod runl and onburhun wils :ln the area is uufﬁciaxt %0
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oﬁuta\ the necessity for any largs-scale ﬁon-'nphcmnt. Eonm,
the 'pt_'lu'-;,t sstting of et pumps in mamy of these weils may be ton-hnnmr o
for tﬁcceﬁtﬂ opsimtion at lowsred water-levol stabea..‘md.nddi.tiom.l. T
ejecter plp"o ‘and perhaps increased motor power may Le raquirid for
operation at the increased iiftn.' If any siaallow-well pumps ere in use, it
my‘ bé necessaiy for th e well owmers W insitall new pumps and'. in sons
Apsvances, drill new wells to aocomo;aw Lk xger-diqnetdr pumps.

ke nuture snd extent of potential dumege to rural and suburban
well users as Iresult 01 construction of ihe proiosed hnning cute=off

channel eould be determined only by means of - gompsehensive study of

the ground=wcter reseources of Delta Township and coutiruous areas.
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