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Accompanying herewith for your reference are (1) a Report
on the "Geology of the Ground Water Resources of Eureka, Illinois",
and (2) the Mackinaw quadrangle showing the proposed reservoir
site and collecting area.

My conclusions after the investigation of the ground water
resources at Eureka are that(ythus far no adequate water_bearing
sand and gravel deposit in the glacial drift has been discovered;
(2) the geologic situation does not strongly suggest that
further prospecting will disclose such a deposit; and (3) that it
is not advisable to drill a wellinto bed rock because of the high
mineral content of the waters it contains.

Possible sources of underground water in the glacial drift are
as follows:

(1) A widespread sand deposit at adepth of 280 to 375 feet
lying west of a line running northwest-southeast through Goodfield,
the nearest point to Eureka being the middle of section 22, T. 6 N.,
R. 2 W., 3 1#3 miles southwest of the village. This sand lies on
bed rock and is reported as being 3 to 30 or more feet thick with
the size of grain as fine as the beach sand at Lake Michigan.

It yields abundant supplies of water for farm wells but is perhaps
too far distant and too fine grained to be a suitable source of
water for the village.

(2) A thin sand at 111 to 127 feet below the general upland
at the contact of the pre~Illinoian mmiyx® and Illinoian tills.
This has been found to be only 6 inches thick in village test
wells but contains water. It may be thicker at the location of
the Swisher well 1 mile west of the village where drillers state
that they obtained the best well of their drilling to that horizon.
The prospects for a thick enough deposit are not encouraging.

(3) Shallow terrace deposits in which the last well for
the village was developed are too small for an adequate supply of
water to be obtained from them and are too near the surface to
prevent pollution.



State Geolegical SBurvey Division
Urbana, Illineis

Geology of the greund water rescurces of Eureka, Illineis

Introduaction

Over a peried of several years the village of Eureka las been
faced with a water shortage which has been a seriocus handicap even
during times of average rainfall and nermal water eonsumptien. At
the request ef Mayer Charles Williams and Water Commissioner C. E.
Kesler an investigation of the geolegical cenditions which govern the
available supplies of underground water was undertaken by the State
Geological Survey in the fall of 1929. The results eof this investi-
gation aresed forth in this repert, which attempts te point oeut the
possible water-bearing fermations in the viecinity of Hureka =amd to
evaluate each ene in the light of its geolegical situation.

The method of study comsisted of (1) the collection of well data
from the various well drillers who have done work in the village and
the surrounding territory; (2) an examinatien of previouws reperts by
engineers on their investigations of the water supply pessibilitiess
and (3) a survey of the geological formations outeropping in the
valleys of Walnut Creek and its tributaries. The writer wishes to
acknowledge his especial indebtedness te the well drillers Messrs.
HMike Ebert, Forrest Ebert, E. H. Johnson, BE. W. Jehnson, and H. W.
Packard, all of whom have done woerk in the community and whe very

willingly contributed the knewledge gained by their experience.



The two majer types of roek materials underlying BEureka, the
bedroek and the gia@ial @rif%; will be considered separately because
ef their distinctly different characteristics. The bedrock comsists
of beds or strata of limestone, shale, and sandstone, so widespread
that the characteristies of these rocks which would be encountered
in drilling a deep well .at Bureka are fairly well known from the
study of drillers logs of wells several miles away. For this purpese
records of wells at Peoria, Minenk, and Chenoa are availall e.

The glacial drift, however, varies greatly in short distaneces se that

its water-bearing pessibilities are emtirely a local preblem,

Bedroeck
The following geologie section has been c¢ompiled from the study
of deep bedrock wells at Peeria, Minonk, and Chenoa, and shows the
approximate thicknesses and depths of the various fermatiens which
might be encountered in drillinmg sueh a well at the location of the
present pumping statien at Eureka.

Rame Descriptien Thickness  Depth
: ' Feet Feet

Pleistocene system: glacial $ill, sand and

gravel, includes an old soil 190 190
Pennsylvanian system: thin beds of shale,

sandstone, limestone, and

coal; salt water, gas and

A Oil ShOWingSt...bo'oo-o..oo- 510 700
Burlington formation: white limestone; salt :

water, artesian at Peoriae.c. 175 875

Kinderhook seriess blue and brown shaleSeee 225 1100

Devonian-8ilurian systemss: gray limestones
salt and sulphur waiers,

artesian at Peoricesssssssss 275 1378
Maqguoketa formations gray and brown shales
with thin limestoneSecesccsss 200 1575

Galena-Platteville formations: brown and

gray limestones,; artesian

water at top at Peoria, high

mineral contentecesss soseceve e 325 1800
St. Peter formations white sandstone, water

with high mineral content... 200 2100
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It will be neted that all waters in the bedreck are highly
mineralized. Flowing wells are obtained at Peoria only al eng the
lowland close to the river, the artesian head being about 560 feet
above sea-level in the St, Peter sandstone. As the elevation at the
pumping station at Bureka is about 760 feet a bove sea-level this would
mean that the head of water in the St. Peter at Bureka may be about
200 feet below the surface,

Glacial Drift

"Glacial drift" is an alleinclusive term givem to all materials
now found above the surface of the bedreck, with the exeception of the
alluvium which has been deposited in the valleys during recent times,
The drift is compesed of roughly stratified beds @fipeﬁhiy eclay known
as "till®, in which and between which are layers and lenses of sand
and gravel, beds of wind-blown silt knewn as leess; andwat.least one
old soil. In the vicinity of Bureka and westward to Péoria the known
thiekness eof the drift ranges frem 149 te 375 feet, owing not only to
irregularities in the present topography vut to similar irregularities
in the preglacial surface of the bedrock., It is evident that at least
twe and possibly three great continenial glaciers spread s@uthﬁard
over this region carrying soil and reck debris whieh'héd_bgen derived
from areas farther nerth and which was deposited as ti11 §r atréam-
sorted sand and gravel when the glaciers melted. In the leng inter-
vals tetween glacial epochs the wind-blewn loess was deposited and the
soil was fermed.

A general sectien of the glacial drift in the vicinity of Eureka

is as follows:

Formaticen Name Thickness
' Feet
Soil, silty, dark brown (post-Wisconsin)....esses %
LQeBS, yell@W"brown (?fiﬁg’@-ﬂgilﬂ;)-ooottooouropooooq 3 1/2

Till, pebbly, pink and gray (Wisconsin).....es.... 25-54
Leess, yellow-gray, fossiliferous (Peorian).seees 3-6
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Soil, loessial, brown, peaty (Sangamen)eecsessceses 1

Loegs, brown to gray (Sangamén)ececssossescssocesses T

Ti11, pebbly, bluish-gray (IllineisB)ccesesssecese30=50

Sand and gravel, water-bearing (I11inoian)eess «e0-1/2

Till, pebbly, bluish gray aamd brown, very

tough (pre-Il1ineian?jeseecsscssssrsscsconssss60-100

In this paper the materials in the glacial drift will be considered
from the leower depesits to the upper in the erder of their deposition
rather than from the top down as they are met im drilling,

Seuthwest of a line reughly extending frem Metamora to Goodfield
a deposit of sand is encountéred under the pre-Illineiam (?) till.
Drillers state that this sand is encountered generally at dept.s %
280 te 375 feet throughpyt  almest the entire region as far west ase
Pepria. The sand is said te.be fine, similar to the sand now feound
along the shores of Lake Michigan., It varies from 3 to 20 eor more feet
in thickness and yields abundant s&ppliea of water for farm wells.
The known eccurrence of this sand closest to Eureka is in the 280-feot
Swartzenthroat well, about 3 1/3 miles west of the court house., A
study of the sea~level elevations of the sand in numerous wells dis-
clogses the fact that it occupies a broad depressien in the bedroek
surface which lies frem 20 to 100 feet lower than the bedrock surface at
Hureka. It is therefore hardly possible that the depesit is available
at Bureka for supplying the village with underground water. However,
there i8 a sand and gravel deposit at Bureka, probably lying on the
surface of the bedrock and urder the pre-Illincianm (?) till, which new
supplies water to the 187~foot village well and the 179-foot Dickinson
Camning Ce. well and was possibly enceuntered in the 170-feet coal-shaft
well. The bed of sand is practically horizental with a variatien ef ten
feet in the elevation of the base in the 187-foet and 179-foet wells and
of four feet in the 187-foot and 170-feot wells. Although this sand now

yield§ water to the village and Dickinsen Canning Co. wells, it seems of
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such limited extent that it is probably unable to yield a suffieient
guantity eof water for both wells. It is reported that pumping either
well reduces the available supply in the other well and that the
Dickinson well is in a mere faverable location because of the slope of
the bottom of the sand towards that well. |

" The fact that there is a pre-Illinpiam till igﬁgegien of Bureka

is indicated by several factors: 1. Drillers report that a blue and
brown £ill encountered in the lower part of deeper wells is censiderably
moere compact than the blue till above, a condition which may be due te
the greater age of the lower till and to being overriddem by an ice
sheet zdditienal to the swnes whieh eompacted ths4illinoian till above
it. 2. The contact of the tills is found in test borings Nes. 1, 2,
and 17 resgectively, at depths 91 1/2, 78, and 86 feet, or at about
630 feet abeve sea-level, indicating that the possible pre-Illingian
surface was relatively even. However, there is a possibility that test
borings Nes. 11 and 13, drilled clese together in the western part of the
village, encountered the econtact at 656 and 648 feet respectively.
3. A very thip deposit ef water-bearing sand and gravel was encountered
on the surfaece of the hard till in each of the five test holes here
mentiened and also at an elevation of abeut 630 feet abeove sea~level in
several wells within an area extending 2 to 3 miles westward and seuth-
ward f;om the court house. (No sand and éravel lenses are reported in the
pre-Illineian till itself}.

Farm wells west and southwest of Hureka which draw their supplies
frem the sand on the surface of the pre~Illincian till are as follows:

Swisher, NE cor. Seec. 14, 111 feet deep

¥m. Nafsinger, EW cor. Sec. 15, 127 feet

Chris Good, SE cer. SW 1/4 Sec. 9, 120 feet

John Reeser, HV cor. Sec. 23, 111 feet
John Bradle, SE 1/4 Sec. 23, 127 fest
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It is very possible that this is the same sand enceuntered at about
84 feet in the main pumping-plant wells of the village, at about 80
feet in the Dickinsen well, and somewhere above 90 feet in the coal-
shaft well, The best well inte the sand was reported by drillers te
be the old Swisher well, ene mile west of the court hemse. At Cruger
no sand was found, the drill passing at 120 feet frem the softer blue
clay to ®shale" fhat is probably the hard pre-Illimecian till.

The Wiseonsin drift in the vicecinity ef Eureka consists of a pebbly
pink and blue till, the surface of whiech rises in twe bread northwest-
southeast ridges known as the Bleomington terminal moraine t¢ the
seuthwest and the Normal terminal meraine to the Hﬁrthgaﬁbf Hureka is
gituated on the westersn sidﬁ of the Normal terminal moraine, These
terminal moraines represent positions held by the,frﬁﬁt,gf the Wisconsin
glacier while ite southwestward advance just kept pace with the rate of
melting se that new materials were constantly being'brenght ferward to be
deposited at the edge of the glacier. The conditiens indieate that Whilé
the Normal moraine was being formed a stream from the melting edge of the
ice flowed out inte the present pesitien of Walmmi Creek and not snly cut
a valley in the seft till but left sand and gravel deposits in the valley.
Remnantg of sueh deposits are now expesed in the terrace gravels on beth
sides of Walmut Creek in the SE. 1/4 Bec. 13, in the gouthwestern part of
the village. It is believed that the sand and gravel encountered in the
well which was developed at the leecation Qf test botingiﬁb, 2 in the
westerm part of the village is a part of this depogit that has been com-
pletely covered up by subsequent alluvium, slepe-wash, and surface-creep

of the grounde
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Water Possibilities

A consideration of each of the known water-bearing deposits dees
not give assurance thatran adequate supply ef unrderground water is
available fdr use by the village of Eureka but gives some suggestions
which, if they are follewed up, may prove of value. Xach of the
deposits will be coensidered im the order of their depesition.

1. Waters from the bedrock are probably all so highly mineralized
that they would be véry'u#Satisfactary suppliesy altheugh they ecould
be utilized if there is ne other source available. BEer data on the
chemieal eﬁaraeters and possible yields of waters freom the various
bedreck formations ¢onsult the State Water Survey, Urbana.

2. The fine water~-bearing sand at 280 to 3?5 feet depth in a
depression in the top of the bedrock west of Bureka is prebably too
far away from the village to be an economical supply unless there is no
other source available cleser to the village. The closest known eccur-
rence of this sand in farm wells is 3 1/3 miles west of the court house.
It is possible, tod, that the sand may be too fine to permit a large
yield from a single well.

3. The Waterabearing sand and gravel in the base of the glacial
drift which now supplies the 187-foet village well and the 179-foot
Dickinson Canning Co. well is ef such limited extemt that it is now
unable to supply both wells adequately and is therefore not werthy of
further prospecting.

4, The mest faverable water-bearing deposit seems to be the
sand at the base of the Illinoian till at an average depth of 120 feet
west of Bureka. Hewever, it is by no means certain that it will furnish
an adequate supply te the vilkage, Altheough farm wells drilled te this
herizen are reported as very good, the guantity of water required for

a village supply is so much greater than the quantity needed fer a farm

that it is impeossible to estimate the capacity of this deposit. The
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discovery of the sand in almost every test hole which was drilled deep
enough and ite eccurrence in the several farm wells west of Bureka
indicate that the deposit is widespread and thus @Qiieets the water
seeping downward threugh the till over a‘largeVarea; If at any place
this samd can be found te be perhaps five or more feet thick and of
satisfactery poresity, it is likely that it would meet the Water re-
quirements of the village of Eureka. The greatest thickness found in
test heles was 6 inches. Inasmuch as the best well te this horizen
seems te be the old Swisher well, one mile west of the court house, a
test boring abeout 111 feet deep near the Swisher well should prove of
value te the village. If the hypothesis that this is an eutwash deposit
is correct, it is possible that cearser and thicker material will be
found to the north nearer to where the stream from which it was deposited
flowed out from the e@ge of the glacier. Such a possibility should be
tested by one or two test holes if the results of the first test hele
are favorable. A satisfactory deposit of this type has recently been
discovered by the city of HMattoomn after several years! prospecting.
It was suggested by ene driller that if this sand depesit is developed
by digging a well of large diameter in the vicinity of the Swisher well,
the village requirements will be fully met.

5, Further prospecting in the Wiscemsin drift te dépths of 25
to B0 feet is theught to be useless., The terraee.gﬁavels aleng Walnut
Creek suech as eutcrop in the southwestern part ef Ghe_villégeg are
probably toe close to the ground-water table and of toe limited extent

to previde continuously the desired amount of watera.

February 6, 1930

£.8.0

Associate Geologist

€222>L44a£55i Section of Subsurface Data
Approveds Lol Chief
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Some WeLLs 1N THRE ViciniTty ofF Euwexa



FPACTS MHCERNING PROPOSED WATER SUPPLY F(R EUREBEA

A lake in to de made by building an earth dam
agross the valley of o ereek flowing into Welnut Creek
south of Burelka. The dem is to have s conorete core
wall snd a consrete spillway for passing surplus sterm
water.

S4ze of lske ~ 22 sores.

NYaximm depth eof water 16 f£t.

Shore line = 1 B/8 miles.

Quantity of water in lalke 43,000,000 gellons,

The present rate of commumption is about 20 milliion
galions per year and the rew leke will hold sufficient for
2 yeare.

Watershed draining inte the lake 1G00 aores.

The run off from this ares in a year of averagse
veinfall will £411 the lalke € to 8 times.

Dam will be 10 £, wide at the top and 100 £, wide
at the bottonms

The water is to be filtered eand softencd in e
modern plant located near the dem and then pumped to e
now olovated steel tank in the sity.

Plant will have e capacity of 300,000 gallons .'por day.

Present somsumption is apmt 60,000 gellons per day.

Thé€ elevated tank will hold 100,000gallons,
providing adequate atorage for fire protestion and emcugh
for one and ome half days of normel consumption.

Duplicate pumps will be provided st the plant.



Water will be as soft as olstern water and
much cleaner,
Pipe line to city to ba 8 insch ecast iron.
Estimeted sost of operation of mew plant $260,00
por month,
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