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FOREWORD

This report initiates a joint series of publications designed to
present results of ground-water resource investigations carried on
cooperatively by the State Water Survey and the State Geological

Survey. It is
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INTRODUCTION

INTRODUCTION

The Chicago region has been one of the most favorable
ground-water areas in lllinois. It is






INTRODUCTION 11

TABLE 1. AREA AND POPULATION OF THE CHICAGO REGION BY COUNTY

19507 1957
. Population Population
Ares in per per-
County sguare miles Population square mile Population squaTe mile
Cook 964 4,508,792 4,726 5,028,800 5,270
DuPage 331 154,399 467 249,100 750
Part of Grundy 210 11,520 55 16,300 .78
Kane 516 150,338 281 179,300 348
Kendall 320 12,115 38 14,200 44
Lake 457 174,007 Jo2 251,300 550
McHenry 611 50,656 83 69,400 113
Part of Will 770 131,007 170 171,400 213
Totals for 4,169 5,198,264 1,247 ' 5,979,800 1,482
Region

State of Illinois 55,047 8,712,176 156 9,754,000 174

*1j, 8. Bureau of the Census. | . .
t INinois Department of Public Health estimates.

According to the 1954 Census of Manufactures, the Some industrial water is obtained from surface sources
eight counties under study had 13,279 manufacturing  other than Lake Michigan.
establishments producing goods valued, after deduction
of labor and supply costs, at $7,010,865,000 that year. . W (RS

amy WS

The state as a whole had 17,628 manufacturing estab— T w0 :
|

lishments with a net production value of $9,668,752,000.
Thus the Chicago region has 75.2 percent of the state's
manufacturing establishments and produced 72.5 per—
cent of the value added by manufacturing.

The vast economic importance of the area is a result
of many factors (Fryxell, 1927, p. 1-10) : 1) it is near
the center of one of the richest agricultural belts in
the world; 2) favorable terrain and location have made
Chicago a major railway and highway center; 3) the
Great Lakes afford a water transportation system that
links Chicago with the other great ports of the world;
4) the Chicago Drainage Canal and the Calumet-Sag
Channel connect Chicago with the Illinois and Missis—
sippi River systems; 5) adequate resources and mod—
erate climate are favorable for supporting a large
population.

All cities that border Lake Michigan in the Chicago
region, except Lake Bluff, Zion, and Winthrop Harbor,
obtain water supplies from the lake. The City of Chi—
cago, which serves about 60 municipalities and pumps
more than a billion gallons a day from the lake, is the
largest user of water.

Some 110 municipalities not served by water from

Lake Michigan obtain supplies from wells. Suburban _—
and rural water supplies beyond the municipal distri—
bution system are obtained from ground water. Many I —i

industries, including a large number of plants within
the area served by Lake Michigan water, have private
wells and use ground water for processing and cooling.

o
L Lo
& &
K A &
$ £

Fig. 3. Quadrangle topographic maps of the Chicago region.

Fig. 2. Chicago region with location of selected wells. Shown are most wells in Cambrian-Ordovician Aquifer for which
5 Tw0.213 TcJhavTc(h) Tj2.468 TwEB83 Tc{ra) Tj.213 Tc(havTc(h) Tj7.040 509.040 Tm0O TwED.042 TT7 Michigan) TjO Tc[4 Tw0.00 TcO Tc{n2



12 CHICAGO REGION GROUND-WATER RESOURCES

GEOGRAPHY T
TOPOGRAPHY

The Chicago region lies near the center of the physio—
graphic Central Lowland Province, a glaciated




CLIMATE 13

TABLE 2. HIGHEST AND LOWEST MONTHLY PRECIPITATION DURING 1938-1957

Highest Lowest
Months Precipitation Siation Year Precipitation Station Year
January 5.38 Park Forest 1949 01 Antioch 1956
February 4.84 Park Forest 1950 .10 Antioch 1947
March 7.23 Wheaton 1948 0.33 Newark 1956
Apri] 9.72 Channahon Island 1650 0.49 McHenry 1342
May 9.18 Peotone 1943 0.49 Arlington Heights 1050
June 10.65 Wheaton 1939 0.70 Chicagoe University 1956
July 10.73 Peotone L957 .02 Morris 15940
Aungnst 9.65 Waukegan 1945 .46 Newark 1953
September 10,62 Waukegan 1945 .15 MeHenry 1940
Oetober 14,86 Aurora 1954 T Waukegan 1952
November 5.57 Aurora 1942 0.34 Aurora 1949
December 7.11 Joliet 1949 T Wheaton 1943

CLIMATE

Precipitation, evaporation, and temperature are the
most commonly measured climatic factors that are di—
rectly related to the availability, storage, movement,
and withdrawal of ground water. Precipitation adds
water to the land and evaporation takes it away. Tem—
perature influences evaporation and infiltration and
also affects the rate and distribution of ground-water
withdrawal.

The climate of the Chicago region is classified as con—
tinental with warm summers and cold winters. Precipi-
tation, evaporation, and temperature vary with the lati—
tude. Aside from local influences, such as Lake Michi—
gan and the large urban area of Chicago, the average
annual precipitation for the period 1938-1957 ranged
from about 32 inches in the north to about 36 inches
in the southeast (fig. 7) and the average annual temper—
ature ranged from about 48°F. to 51°P. (fig. 8).

Precipitation varies through a wide range in inten— -~ ——
sity, geographic distribution, and frequency of storms.
During the period
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14 CHICAGO REGION GROUND-WATER RESOURCES

Fig. 8. Mean annual temperature in the Chicago region.

is widely used for air conditioning and other cooling
purposes in the Chicago region. To estimate the mag—
nitude of cooling requirements, a classification of cool—
ing degree days is used and computed on a daily basis
by subtracting 75 degrees from the mean daily tempera—
ture. For the months during which cooling degree days
normally occur, the average and extreme values for Chi—
cago are shown in figure 9. On an annual basis, Chicago
averages 139 cooling degree days per year. The annual
average in the eight county area ranges from 80 in
northeastern Lake County to approximately 150 per
year in southwestern Grundy County.

In general, recharge from precipitation to the ground—
water reservoir is greatest in the spring, that is, after
the ground thaws and before vigorousl
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ECONOMY 15

order of. value of output. In addition, Chicago is the 10
focal point for vast rail and truck systems and for pe— . o
troleum and natural gas pipelines that transport raw /
materials into the Chicago industrial district and also ® , , i

distribute the products manufactured from these raw /

materials. a
Of the 20 manufacturing groups in the Chicago area /

classified by the Census of Manufactures for 1954, the _

iron and steel industry is the largest and is also the L]

largest industrial user of ground water.

Pood processing, including the meat, dairy products,
canned and frozen

e
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16 CHICAGO REGION GROUND-WATER RESOURCES

including water for domestic use, watering stock, and
someN



BEDROCK STRATIGRAPHY

TABLE 3. WELLS TO PRECAMBRIAN ROCKS NEAR THE CHICAGO REGION

17

Top of

Precambrian
Ree.-T.-R. Rew level Thickness Type of
Name of well county Prepth clevation penetrated rock
o Evan A, Beele  2444N-QE 2656 —1786 44 Red.sranita

B

‘2

2_ Northern 11l Qil 28-43N-3E 2025 —2105
and Gas Co.* Boone

3. Paul Schulie 35-41N-3E 3845 —2935
Wyman Ng, 1* DeKalb
4, Viekery No. 1 32-35N-1E 3532 —2854

Gray granite
Red granite

Granite

M.g[.l\esi ng I aalla

, d——— U = —=

GEOLOGY

Unconsolidated deposits of glacial and Recent age,
which overlie the layered bedrock in most of the region
(figs. 5-6, in pocket) range from a foot or less to more
than 400 feet thick (fig. .12). They are mainly of
Wisconsin age, the last major episode of glaciation in
the Midwest, as shown in the classification of Pleisto—
cene deposits. Illinoian and possibly older glacial de—
posits are preserved beneath the Wisconsin drift at
some places.

CLASSIFICATION OF PLEISTOCENE DEPOSITS

Recent stage
Wisconsin (glacial) stage

Mankato substage

Cary

Tazewell

Towan

Farmndale
Sangamon (interglaeial)
Illinoian (glacial)
Yarmouth (interglacial)
Kansan (glacial)
Aftonian (interglaeial)
Nebraskan (glacial)

The glacial deposits rest on an eroded bedrock sur—
face of considerable relief
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Fig. 12. Thickness of the unconsolidated deposits overlying the bedrock in the Chicago region.
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ORDOVICIAN ROCKS . 21

easily). Throughout the Franconia Formation are large
amounts of coarse glauconite that commonly give a
greenish tint to the sandstones and shales.

The Franconia Formation underlies the entire region
but is known only from wells. It is approximately 100
feet thick and dips from northwest to southeast, as do
the underlying formations.

The Trempealeau Dolomite is the uppermost formation
of Cambrian age. It grades upward from the underlying
Franconia Formation and is commonly slightly sandy
and glauconitie at the base. The Trempealeau is buff to
gray, very finely crystalline, dense dolomite with minor
amounts of geodic quartz and is slightly sandy at the
top.

The unconformity that separates the Cambrian and
Ordovician rocks occurs at the top of the Trempealeau,
causing variation in its thickness. In the northern half
of the region the Trempealeau is overlain by the Glen-
wood-St. Peter Sandstone. The Trempealeau Dolomite
has an average thickness of 150 to 200 feet in the region
of this report.

Ordovician Rocks

Rocks of Ordovician age in northeastern Illinois are
divided in this report into the following geohydrologic

iFov Viallow

S
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Fig. 15. Cross sections of the structure and stratigraphy of the bedrock and piezometric profiles
of the Cambrian-Ordovician Aquifer in the Chicago region.



AREAL GEOLOGY

F!g. 16. Areal geology of the bedrock surface and major structures in the Chicago region.
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[24] Fig. 17. Stratigraphy and water-yielding properties of the
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rocks and character of the ground water in the Chicago region.

[25]



THIS
REPORT

FOLEY, WALTON, &
DRESCHER {1953)

WILLMAN & PAYNE
(1942)

THWAITES (1927) FISHER (1925)

SYSTEMl -

ANDERSON (1819)

e

T e e T

Fig. 18. Stratigraphic nomenclature used in this and previous reports relating to the Chicago region.
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Fig. 20. Elevation of the top (A) and thickness of the upper and middle units (B) of the Eau Claire Formation.



Fig. 21. Elevation of the top (A) and thickness (B) of the Ironton-Galesville Sandstone.
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Fig. 22. Elevation of the top (A) and thickness (B) of the Glenwood-St. Peter Sandstone.



OBDOVICIAN BOCKS
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Fig. 24. Elevation of the top (A) and thickness (B) of the Galena-Platteville Dolomite.



SILURIAN BOCKS

The Maquoketa Formation can be divided into three
units (fig. 25) : 1) lower shale, 2) middle dolomite
and/or limestone and shale, and 3) upper dolomitic
shale. There is commonly difficulty in separating the
middle and upper units that may grade into each other.

The lower unit is normally a brittle, dark brown, oc—
casionally gray or grayish brown, dolomitic shale grad—
ing' locally to dark brown, argillaceous dolomite. This

33
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Fig. 25. Lithologic character and thickness of the upper (A), middle (B), and lower (C) units of the Maquoketa Formation.
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Fig. 26. Elevation of the top (A) and thickness (B) of the Maquoketa Formation.
Thickness is not shown where the Maquoketa crops out or directly underlies the glacial drift.
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The bedrock surface is scored by a number of stream
valleys and their tributaries whose bottom slopes are
either directed eastward toward present Lake Michigan,
southwestward toward the Illinois-Mississippi drainage
system, or southward toward the Mahomet-Mississippi
drainage system. Figure 14 shows the axes of the main
valleys and the major drainage divide prior to glacia-
tion of the region. The divide, passing from southeast—
ern Will County to northwestern McHenry County, is
well west of the present divide developed on the glaci—
ated surface (fig. 4).

Most of the bedrock valleys



GLACIAL DRIFT AND RECENT DEPOSITS

TABLE 4. CHARACTERISTICS OF GLACIOFLUVIAL DEPOSITS

Name Form Composition and structure

sorted; irregular, areu-
ate bedding

Kame Hill or knoll Coarse sand and gravel,
poorly sorted; irregular
hoddine

Glaciolacustrine deposits consist of well sorted sand
and gravel accumulated along beaches by wave action,
inclined sand and gravel beds laid down in deltas, and
fine sediment that settled in quiet waters off shore. They
are characteristically found on the Chicago lake plain,
though not restricted to it in the area of the report. The
most extensive and conspicuous deposits of the lake
plain are the beach ridges and spits (fig. 5). The prom—
inence of some of the beach ridges was increased during
glacial times by the deposition of wind-blown sand in
the form of dunes.

Recent Deposits
Much of the deposition of sediments taking place

today in the region involves the reworking or redistribu—
tion of glacial deposits. Silts,

i

39



40 CHICAGO REGION GROUND-WATER RESOURCES

paraiso glaciation. The meltwater came from glacial
lobes in northeastern Illinois, south-central Michigan,
and northern Indiana. Outwash was deposited along
the Fox River Valley. In the Kankakee Valley the
water constituted a flood with currents that transported
large slabs of limestone and built bars of rubble. The
volume of water was so great that it could not all e—
cape down the Illinois Valley and therefore rose to form
a series of lakes between the younger Tazewell moraines
(figs. 5 and 6B-B). In the lakes, channels were eroded
and gravels were deposited by strong currents, silt and



GROUND-WATER

The occurrence of unusual thicknesses of Glenwood-
St. Peter in channel areas (fig. 22B) may result in
greater yields where the sand is clean. Often, however,
the thickening in the channel areas is a result of thick—
ening of the lower shale or rubble zone, which does not
readily yield water. Water in the lower part of the Glen—
wood-St. Peter in the channel areas may be slightly
more highly mineralized because it circulates poorly in
the less permeable part of the sandstone.

The Glenwood-St. Peter presents some difficulties in
drilling and well construction because the friable sands
tend to slough off and the lower shale and rubble zone
tends to cave. It is common practice to set a liner
through the lower part of the formation.

Prairie du Chien Series

The Shakopee and Oneota Dolomites are not well
creviced and yield little ground water. The New Rich—
mond Sandstone no doubt furnishes some ground water
in deep rock wells, but its variation in dolomite ocon—
tent and thickness makes it unpredictable as a ground—
water source.

Trempealeau Dolomite

The presence of water-yielding crevices in the upper
part of the Trempealeau Dolomite in some wells is re—
ported by drilling contractors and is indicated in a few
caliper logs of deep wells. Crevicing may be related’
to the unconformity between the Trempealeau and
Prairie du Chien Series or, in the northern half of the
region, between the Trempealeau and Glenwood-St.
Peter Sandstone. Filling of the fissure systems has oc—
curred locally. Where unusually high specific capaci—
ties of deep rock wells are obtained it is likely that cav—
ities in the Trempealeau provide substantial quantities
of water.

GEOLOGY

41



42 CHICAGO REGION GROUND-WATER RESOURCES

openings has been controlled by fracture and bedding
planes near the surface and by regional dips.

About 75 percent of the dolomite wells in a selected
17-township area in southern Cook and Will Counties
are completed within the upper 75 feet of the rock (fig.
41).

Because the openings occur mainly in the upper part
of the rock it is likely that there is good connection with
the overlying glacial drift.

In the circulation of ground water in other limestone
terrains, concentration of flow and greater velocities near
the points of discharge along drainage lines result in the
enlargement of channels. If in the northeast region of
Ilinois the bedrock valleys were lines of discharge dur—
ing the development of solution openings, they should
be bordered by areas of high permeability and conse—
quently high productivity. Available production figures
are inadequate to test this hypothesis.

There is, however, an additional reason why higher
yields may be anticipated in the areas underlying and
adjoining bedrock valleys. As openings in the dolomite
are connected with porous zones in the drift, it follows
that wher



PUMPAGE

Glacial fill in buried bedrock valleys (figs. 6 and 17)
1. Troy Valley.
2. Newark Valley.
3. Hadley Valley.

Buried sand and gravel deposits of various origins
(figs. 2, 5, and 6)
1. Lemont drift of Joliet, Orland Park, Downers
Grove, and Worth area.
2. Marseilles sand

43



44 CHICAGO REGION

PUBLIC SUPPLIES
Municipal

The data on municipal pumpage from 1938 to 1955
inclusive (table 5) have been taken as published periodi—
cally by the Illinois Department of Public Health. The
data for 1957 (table 5) were collected by the State Water
Survey.

In general table 5 shows a steady increase in municipal
pumpage. The reductions shown for the 1938-1944
period are attributed to extension of Lake Michigan sup—
plies to communities in Cook and Lake Counties that
formerly were supplied by well water. In McHenry
County the apparent decline is nop

Tear
County EOUE 1544 1948 1955 . 1957
Cook 11,456 10,280 12,659 17,166 22,550
DuPage 4,385 6,726 7,045 9,764 15,568
Grundy 400 4232 859 1,065 1,313
Kane 7,263 9,833 10,546 12,727 14,357
Tlendall 110 265 265 578 506

Pake

1080 990

1,980

GROUND-WATER

RESOURCES

Hacial grif Shallow dolomite Deep
Couxnky aquifers aquifers ) aquifers
Cook (0} 11,955(153* 10,615(10)*
.Magg (0) lmﬁ}&} _LAno 4,
— i -

N

IL

Shallow delomite Jl;gen

Cook negligible
DuPage neg.
Grundy neg,
Kane neg.

2,506 71
884 neg.
neg. neg.
656 1,463



TOTAL PUMPAGE

TABLE 8. ESTIMATED INDUSTRIAL PUMPAGE BY
APPARENT SOURCE. 1957

In 1,000 gallons per day

Glacial drift ' Shallow delomite Deep

County aquifers aquifers aquifers Total
Cook negligible 483 21,035 21,517
DuPage neg. 784 673 1,457
Grundy neg. neg. neg. neg,
Eane 72 369 1,950 2,591
Kendall neg. neg. ueg. neg.
Lake neg. neg. 280 269
MeHenry neg. neg. 456 456
Will neg. 254 8,684 8,942
Total 72 2,083 23,067 35,232

RURAL NON-IRRIGATION SUPPLIES

Pumpage for farms and individual residences is rarely
measured. The data summarized in table 9 are estimates
obtained by considering the rural population of each
county as given in the 1950 report of the U.S. Bureau of
the Census, the population increase for 1956 as shown
by the Illinois Department of Public Health, and the
probable percentage of the population which depends on
individual water supplies. Based on a survey of selected
rural areas within the Chicago region, it was determined
that the per capita use averages 50 gallons per day. This
figure, as determined by the sampling, should not be
confused with higher use per capita figures commonly
cited which include municipal, industrial, and commer—
cial uses. Rural non-irrigation, in this report, refers to
domestic and livestock uses.

None of this pumpage is from the deeper sandstones.
Much of the pumpage from the glacial drift is from dug
wells. Currently, many wells in the shallow aquifers are
equipped with electric pumps. Although these installa—
tions are still in the minority, their pumpage is greater
because they are more convenient than manually oper—
ated pumps.

The total rural non-irrigation pumpage amounts to
13,160,000 gpd which is about one fourth of the total
pumpage from the shallow aquifers. The water comes
from small, wells of low capacity that are distributed
generally throughout the region. Being widely dis—
tributed, these wells make an efficient use of ground
water, without the problems of interference and draw—
down inherent in the industrial and municipal pumpage.

TABLE 9. ESTIMATED RURAL NON-IRRIGATION PUMPAGE BY
APPARENT SOURCE, 1957
In 1,000 gallons per day

— =

Crap'n
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IRRIGATION SUPPLIES
Farm
There are 45 known irrigation systems in the eight
counties, but only 12 of these, as summarized in table 10,
use ground water. Pumpage for irrigation is irregular
in that it is highly seasonal and also varies greatly from
year to year. The momentary use may be high but of
short duration. The total pumpage is calculated on an
annual basis. Ground-water pumpage for irrigation is
from the glacial drift and shallow dolomite aquifers.

Golf Courses and Cemeteries

The pumpage shown in table 11 is used primarily for
irrigating grass and perennial plants in golf courses and
cemeteries throughout the growing season. Wells in
glacial drift aquifers were not considered in this table

and are 5745622 Tw0.41 315.600 526.800 Tm0O Tw0.377m00 526.800

No. of Glacial drift Shallow dolomite Tatal
County s¥5{eTns aquifars aquifers pumpaga
Cook 3 i) 9.0 9.0
DuPage 1 3.5 ¢ 35
Lake 1 3.0 0 3.0
MeHenry 1 4.0 0 4.0
Will [ 0 12.5 12.5
Total i2 105 21.5 32.0
County Shallow équifers Deep aquiters Total
Cook 188 156 384
DuPage 116 negligible 116
Kane 25 neg. 25
Laké 20 neg. 20
McHenry 8 neg. 8
Will 10 neg. 10
Total 367 196 563
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In 1,000 gallons per day

REGION

TABLE 12. SUMMARY OF ESTIMATED TOTAL

GROUND-WATER

RESOURCES

TABLE 13. SUMMARY OF ESTIMATED TOTAL PUMPAGE

BY APPARENT SOURCE,

1957

In 1,000 gallons per day

Public

Industrial

Non-Irrig.

Irrig.

Total

-

i L F

Glaeiallhdrift Shallow%olomite " Dgep

", b 10 e fowr wl i J'E :

@-L’r & . H 3
Cook 600 15,380 31,917 48,397
DuPage 1,308 14,743 5,432 21,528
Grandy 235 467 1,011 1,713
Kane 1,239 2,533 17,468 20,844
Kendull 850 210 144 1,206
- Tt _.—‘*-741 Zpan 1ere  Fana

AW

Fig. 28. Pumpage per square mile from shallow aquifers.

IRt
2

Fig. 29.

Pumpage per square mile from deep aquifers.



DISTRIBUTION AND DENSITY

DISTRIBUTION AND DENSITY OF PUMPAGE

Pumpage from the shallow aquifers and the deep
aquifers was grouped into districts consisting of one or
more townships, and the average pumpage per square
mile (density of pumpage) for each district was com—
puted. The areal extent, pumpage, and density of pump—
age for each district are given in table 14. The density
of pumpage for the shallow aquifers and the deep
aquifers in the various districts is shown graphically
in figures 28 and 29.

Township Range Shallow Dreap

,il’_:i%’ﬂl .E!i —!(ifeu

Shallpw
el

Cook County

35-36 13-14-15 8,140,000 4,685,000 50,248 28,919
36,37 12,11-12 275,000 3,161

a7 13-14-15 18,000 125,000 219 1,524
38 12 3,161,000 4,567,000 87,806 126,861
38-39 13-14 13,000 10,850,000 108 90,750
39 12 22,000 4,667,000 611 112,972
40 13-14 5,000 2,646,000 23 51,882
40 12 98,000 683,000 2,722 18,972
41 13-14 6,000 954,000 153 6,512

41 11-12 1,885,000 2,868,000 28,130 42,805

41,42 9-10,% 940,000 - 833

42 12-13 8,000 147,600 156 2,882

42 10-11 2,759,000 985,060 38,319 13,681

Du Page County

37-38 11 5,568,000 20,000 109,177 392
39-40 11 2,506,000 5,204,000 34,805 72,278
38-40 10 2,115,000 47,398

38-40 a9 2,854,000 258,000 26,4206 . 2,390

Grundy Counfy
53-34 6-8 702,000 1,011,000 3,250 4,640
v M T
1 - Wi
aR ] 121.600 7.879.080 2.620 218 41

47
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HYDROLOGY OF AQUIFERS

CAMBRIAN-ORDOVICIAN AND MT. SIMON
AQUIFERS

The Cambrian-Ordovieian Aquifer consists in down—
ward order of the Galena-Platteville Dolomite, Glen-
wood-St. Peter Sandstone, Prairie du Chien Series,
Trempealeau Dolomite, Franconia Formation, and Iron-
ton-Galesville Sandstone. It is considered in most detail
in this report.

The Ironton-Galesville Sandstone is the most produc—
tive formation of the group. The Galena-Platteville
Dolomite and Prairie du Chien Series generally are not
well creviced and are not major contributors. The Trem—
pealeau Dolomite is locally well creviced and is partly
responsible for exceptionally high yields of several deep
wells in the Chicago-Joliet-Fox Valley area. The Mt.
Simon Aquifer, consisting of the sandstone of the Mt.
Simon and lower Eau Claire Formations (fig. 19),
yields moderate supplies in the western part of the area
where the water is of acceptable quality.

The Maquoketa Formation above the Galena-Platte—
ville Dolomite acts as a barrier between the shallow
dolomite and deeper aquifers and confines the water in
the deeper aquifers under artesian pressure. Any origi—
nal differences in artesian pressure among the units of
the Cambrian-Ordovician Aquifer have been largely
equalized by the great number of wells open in all units.
Available data indicate that on a regional basis, the
entire sequence of strata, from the top of the Galena-
Platteville to the top of the shale beds of the Eau Claire
Formation, essentially behave hydraulically as one aqui—
fer. Some differences in pressure in the various strata
probably still exist in places where the permeability
of intervening beds is low and there are not enough
wells to have permitted equalization. However, the en—
tire sequence of strata is treated as one aquifer in this
report.

The Mt. Simon Aquifer beneath the Eau Claire For—
mation is fairly permeable and yields moderate amounts
of water to wells. The Cambrian-Ordovician Aquifer is
effectively separated from the Mt. Simon Aquifer by im—
permeable beds of the Eau Claire Formation. The ar—
tesian pressure in the Mt. Simon Aquifer is greater than
that in the Cambrian-Ordovieian Aquifer.

In wells open to the Cambrian-Ordovieian Aquifer,
Silurian age dolomite, and Mt. Simon Aquifer, ground
water moves downward from the dolomite and upward
from the Mt. Simon into the Cambrian-Ordovieian
Aquifer.

HYDRAULIC PROPERTIES

The significant hydraulic properties of aquifers are
expressed mathematically by the coefficients of trans-
missibility, T, and storage, S. The capacity of a forma—
tion to transmit ground water is expressed by the co—
efficient of transmissibility,jo4 Tc expr6

RESOURCES
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TABLE 15. REPRESENTATIVE COEFFICIENTS OF TRANSMISSIBILITY OF THE CAMBRIAN-ORDOVICIAN AQUIFER

Coeffi-
Depth . Pump- cient of
. oi Date ing trang-
well of rate missibility
County Well owner (feet) test (gpm) {zpd/it)
Boone City of Belvidere 1861 1251 G615 17,600
e o o e - i e 2Ly

L

Cook Corn Produets Refining Co. 1543 1942 510 15,600
Cook Corn Products Eefining Co. 1525 1944- 763 17,200
- Cook . Corn Products Refining Co. 1481 1445 1020 17,200
Cook Village of Arlington Heights 1525 ) 1946 870 16,800
@eok Pallwrand E‘M:ﬂtl 1qen. Y {H_’ﬂ‘}.ﬁ!
=
Caook Red River Refinery 1625 1946 320 17,000
Caok Mars Ine. 1978 1942 830 16,000
Cook . City of Chicago Heights 1794 1942 630 11,600
Cook Village of Glenview 1251 1914 146 17,200
Cook Baxter Lab. 1560 1944 239 15,300
Caok Village of Mt. Prospect 1370 1951 : 715 18,100
Cook Village of Riverside 2047 1944 . B8 17,100

FILFAes 1Y AMiMNnrn af Henth Muicnesn TTalahba QTEI 14T ADin P QN
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boundaries. A recharge boundary exists about 47 miles
west of Chicago (see subsequent section on recharge).
Geologic and hydrologic data collected in northern
Illinois indicate that permeabilities in the Cambrian-
Ordovician Aquife
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TABLE 18. WATER LEVELS IN DEEP WELLS ABOUT 1915
Elevations in Feet Above Mean Sea Level

Depth Drepth to . Water-

of Surface water (fk.) level
well eleva- above eleva-
Location Owner (feat} tion suriace (4) Date - tion
Boone County ;

Belvidere City of Belvidere 1950 755 1909
Summit Corn Produets Réfining Co. 1638 §92 187 1915 405
Bellwood Village of Bellwood 1538 635 74 1913 560
Berwrn City of Berwyn 1650 605 166 1914 439
Blue Island City of Blue Island 1649 641 231 1914 410
Chicago Stock Yards Chiecago Stock Yards Compunics 1800 592 239 15915 353
Chicago, Pitney Ct,, & Archer Ave Light & Coke Co. 1500 588 213 1914 375
Chicago, 26th St & "Blue Islmul Ave. MeCormick Reaper Co.n ]744 5 219 1914 371

- _.{'1\"« Tud mﬁ Py

"

.
|

o R o




56 CHICAGO

Drepth Depth Water-
ok f-\‘“'j ) ' i
well elava- water eleva-
Liocation Ohwner {feet) tion (feet} Date tion
Boone County
Belvidere City of Belviders 1800 778 40 1957 738
Cook County
Chlcago American Can Co. 1806 633

92 10/57 138
7 z

— Y

Arbington Heights City of Arlington Heights 15235 486 as0 5/58 306
Arlington Heights Arlington Park Jockey Club 1825 - 730 373 2/58 357
North Lake Automatic Eleetrie Co. 1804 653 441 5/57 214
Morton Grove Avon Produoets Ime. 1525 644 335 3/58 300
Maorton Grove Baxter Lab. Ine. 1700 627 348 7/58 279

i,—-—“j e 11 0 _;jul—"@ ﬁﬁqﬁi‘

hﬁ T L ———————————

)
1

Chicago . Bradshaw Praeger Co. 1204 595 474 12/57 121
Buffalo Grove Buffale Grove Subd. 1340 686 292 11/57 304
Chicage Heights Calumet Steel Div, 1805 G40 370 . 1/58 290
Elk Grove : Centex Industrial Corp. - 1395 682 400 4/58 232
Berwyn Chicago Vitreous Enamel Co, 1607 608 421 6/57 187
Bensenrille ' J. B, Clow & Co. 1457 663 430 8/57 233
South Chicage Columbia Malting Co. 1400 537 430 10/57 157
Summit Corn Produets Refining Co. S 1431 597 545 3/58 52

Trok Mo IRAN A s517 1] 10%

, ‘_,J:_.' . Mrnalror

.—
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-
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) ' e ———
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TABLE 19. (Continued)

Depth Depth Water-
of Suorface 73 lavel
well eleva- water eleva-

Leocation Owner (feet) tion (feet) Date tion

DuPage County
Bensenvitle Village of Bensenville 1442 676 448 5/58 228
Bensenville Village of Bensenville 1445 670 431 5/58 239
Bensenville C. M &5t P, & P. RR. 1461 671 443 5/08 228
Ebnlurst City of Elmhurst 2104 G650 385 3/58 205
Elmlhurst Cit}' of Elmhurst ’ 1502 690 - 538 4/58 132

‘j“--ii_—-r Z [Hﬂl-i [-"ﬁl—‘l_ i".n’; ﬂi\_‘} l.';_-] Jtd!-ﬁ i 123 i

Lombard Village of Lombard 2028 G26 467 1/58 229
Lombard Vildage of Lombard 1793 758 452 1/58 286
-y  ——— LA e = il =

Villa Park Village of Villa Park 2125 699 494 2/58 195
Villa Park Wander Co. 1987 675 413 1/58 262
Villa Park Wander Co. 2002 670 475 11/57 195
¥illa Park Wander Co. 1924 675 478 1/58 197
Grundy County i
Morris City of Morris - 1501 519 08 10/57 111
Morris City of Morris 1501 519 57 10/57 462
Minooka Yillase of Minanka G20 613 170 10458 _443

[
Aurora City of Aurora
Aurora City of Aurora
Aurora City of Aurora
Ayrora City of Aurora
Aurora City of Avrora
Aurora City of Aurora :
Aurora Aurora Paperbeard Co, ]
f 41— L F .’r~°
th: Ri: .
_f.-{' 4"“- i : i -;"o i- =
Geneva Burgess Norton Co. 1340 760 315 1/58 445
Elgin City of Elgin 1945 741 275 /58 166
Elgin City of Elgin 1880 745 310 6/58 435
Elgin ) City of Elgin 1255 740 335 6/58 405
Elgin Elgin Naticnal Watch Co. 1240 734 223 1/68 513
Elgin Elgin State Hospital 2000 748 230 /58 518
Geneva City of Geneva 2217 678 108 2/58 870
Geneva Gity of Geneva 1578 759 284 1/58 475
_{‘ P sy - L r‘i{i (\‘._nﬂ‘ly‘"n LTt T4 IOy O A A1A
Ly & .
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TABLE 19. (Continued)
Depth Depth Water-
of Surface to level
woll elavg: water algva-

Livingston County
Cardift
Odell

MeHenry County
Crystal Lake
Crystal Lake
Huntley

3 J-

L

Cardiff
Village of Odell

City of Crystal Lake
City of Crystal Lake
Dean Milk Co.

JTU. - _®& Toa__ A

k|

"""

1785 638 121 10/58 517
1641 720 129 10/56 591
1218 917 208 3/57 G624
1556 930 295 3/57 633
1610 890 158 ) 7/58 721

T——a. . e L —

iiE _ Q‘Eﬂ r: Ei'”?— l‘ , u:mnn !1--

Ogle County
Rochelle City of Rochelle 550 820 40 10/58 78¢
Will County .
Joliet American Cyanimid Co. 1614 586 403 6/58 1581
Joliet Amereian Institute of Laundering 1608

. -

B

in the piezometric surface occur in the vicinity of Elm-
hurst and at Des Plaines. A significant feature shown
in figure 34 is the bending of isopiestic lines around
pumpage centers in the Elgin and Aurora areas along
the Fox Valley in Kane County.

Changes in artesian pressure produced by pumping
since the days of early settlement have been pronounced
and widespread. The artesian pressure in the vicinity of
Chicago has declined on the average about 600 feet. In
1864 the 700-foot isopiestic line passed through Chicago.
By 1958 the 700-foot isopiestic line had migrated north—
westward about 52 miles to a position in western
McHenry County and eastern DeKalb County. A

ground-water divide exists in eastern Boone County and
in northeastern DeKalb County.

The general pattern of flow of water in the Cambrian-
Ordovician Aquifer in 1958 is slow movement from all
directions toward the deep cones of depression centered
at Chicago and at Joliet. Some of the water flowing
toward Chicago and Joliet is intercepted by cones of
depression developed locally within the large cones in
the Aurora, Elgin, Des Plaines, and Elmhurst areas.
The lowering of head that has accompanied the with—
drawals of ground water has established steep hydraulic
gradients west and north of Chicago, and large quanti—
ties of water are at present beingydrauli

Cambr
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recharge may be derived in the future from the Lake
Michigan basin. The present study indicates no signifi—
cant amount of recharge from Lake Michigan at this
time.

MOVEMENT OF WATER IN CAMBRIAN-ORDOVICIAN
AQUIFER

The quantity of water percolating through a given
cross section of an aquifer is proportional to the hy—
draulic gradient (slope of the piezometric surface) and
the coefficient of transmissibility, and it can be com—
puted by using the following modified form of the Darcy
equation (see Ferris, 1951, p. 226):

Q=TIL (3)

in which Q is the discharge in gallons per day; T is the
coefficient of transmissibility in gallons per day per foot;
I is the hydraulic gradient in feet per mile; and L is the
width of the cross section through which discharge occurs
in miles.

A study was made of the movement of ground water
towards Chicago in response to the natural hydraulic
gradient of the piezometric surface. Flow lines were
drawn from McHenry and Kane Counties toward the
northern and southern boundaries of Cook County at
right angles to the estimated piezometric surface



DISCHARGE FROM DEEP WELLS

TABLE 20. AMOUNT OF WATER MOVING INTO THE CONES OF
DEPRESSION OF PUMPO009c{3E) TjO

Pumping Water
center (mgd)}
Chicago area 11.0
dJoliet area 11.6
Elmhurst area 5.3
Des Plaines area 2.5
Elgin area 4.1
Aurora area 7.3
TFotal 42.8
Pumoi poralt 208 o232
umping o u ‘Total
center { 3*0%““ ’ u( ﬂ’;;?)psge :
Chicago area 21.3 23.4
" Joliet area 1.8 14.0
Elmhurst area 0.4 9.8
Des Plaines area ‘ 0.4 6.8
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In 1908, 50 years ago, there was very little pumpage
outside Chicago except at Aurora and Elgin (table 21). .
Since that time the net increase in pumpage at Chicago BOONE
has been only about 10 percent although in the 1920's
and 1940's much higher pumping rates were obtained.
Pumpage in areas near Chicago (Elmhurst and Des e
Plaines) has increased to 15 times that recorded in 1908. I
During the past 50 years, pumpage at Joliet has in—
creased from 1.8 to 14.0 mgd and pumpage along the Fox

Valley in the Aurora and Elgin areas has more than ’ ' ﬂ -
L -
F
£

MG HENRY
LAKE
MICHIGAN

Mmoo, .




DECLINE OF ARTESIAN PRESSURE

DECLINE OF ARTESIAN PRESSURE IN CAMBRIAN-
ORDOVICIAN AQUIFER

In 1864 the artesian pressure in the Cambrian-Ordo-
vician Aquifer was sufficient to cause wells to flow in
many parts of the Chicago-Joliet-Fox Valley area. The
estimated isopiestic lines in figure 32 indicate that in
1864 the average elevation of the piezometric surface at
Chicago and Joliet was about 700 feet. By 1895 the pres—
sure had dropped in response to withdrawals of water
to elevations of about 550 feet at Chicago and 600 feet
at Joliet. In a period of 31 years, water levels at Chicago
had declined about 150 feet or at a rate of about five feet
per year because large amounts of water were being
taken from storage within the aquifer. As pumping con—
tinued, the nonpumping water levels continued to
decline, and by 1915 were 400 feet above sea level at
Chicago and Joliet. The average rate of decline and
total decline in artesian pressure at Chicago, 1895-1915,
were about 7.5 feet per year and 150 feet respectively.

As a result of continued heavy pumping, the non-
pumping water levels in deep wells declined from an
elevation of 400 feet in 1915 to about 50 feet at Chicago
and about 25 feet at Joliet in 1958 (fig. 34). The average
rate of decline at Chicago in the 43-year period, 1915-
1958, was eight feet per year. In many areas the average
rate of decline has increased during recent years to more
than 10 feet per year in response to progressive increases
in pumpage.

Since 1864 the artesian pressure at Chicago has de—
clined about 660 feet. The average rate of decline, 1864-
1958, was 7.1 feet per year

63
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theago area 215.5
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SHALLOW DOLOMITE AQUIFERS 67

and dolomites of the Maquoketa and Galena-Platteville  table 24. The data for the counties are summarized in
Formations in the western part of the region. table 25.
Ground water occurs in joints, fissures, and solution Specific capacities listed in the tables range from 0.1
channels that range in size from hairline cracks to  to 550 gpm per foot. Wells( pe) TjO Tc(r) z nhavr thl m5 Tj2.311
caverns. The locations of these openings cannot be pre—
dicted from the surface. Locally such openings may be
partly filled with silt and clay which may be troublesome
in development of wells. However, the upper part of the
dolomite is usually the most productive. The thickness
of the Silurian rocks ranges from a feather edge in the

western part of the area to more than 450 feet in the 300 100F— . . y

southeast (fig. 27). Silurian rocks are the primary " |

source of water for most household and farm wells and i a‘ /

for many municipal and industrial wells. Many of the _— /

wells penetrate only the upper part of the dolomite, as “ 5

shown in figure 41. Usually only the municipal and @0 W /

industrial wells penetrate the entire thickness of the o =

aquifer. 5 ] §50
The daily pumpage during 1957 from wells penetrating [ £

the shallow dolomite aquifers is given in table 13. The §IOG w

greater part of this pumpage occurs in Cook and DuPage z =25

Counties. Many high capacity wells have been con— 3 I

structed in parts of these counties where many crevices §

have been encountered. o o :
A study was made of the specific capacities of munici— <25| 5175 1166 1180 ¢ S0 10 150 200

pal and industrial supply wells in the shallow dolomite J""-"—"
in Cook, DuPage, Kane, Lake, McHenry, and Will A
Counties. Specific-capacity data obtained from the files

of the State Water Survey, for 154 wells, are given in

SPECIFIC CAPACITY OF WELL, gpm/f}.

i 00 10 20 30 40 50 60 70 80 20
w 7
-
% 25 - . [ Y
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TABLE 24. SPECIFIC-CAPACITY DATA FOR WELLS IN SHALLOW DOLOMITE

Penetration

. “'“-t Th. -‘-e-r, I.-I n

Depth of Diameter of well balow Date Nonpumping Pumping Draw- Specifie
Well well of casing  top of aguifer of leve Tate down capacity
Location and owner of well No. {feet} (inches) { feet) test (Feet) fgpm) {Feet} (opmiit)
Cook County
Arlington Heights
Yillage i 140 10 23 1946 25 240 61.5 39
State Highway Garage 1 172 1851 23 37 16 2.3
Jockey Club 2 761 1946 37 86 150 0.6
National Mortgage Co. 1 201 1949 a3 12q 117 1.0
Barrington
Village 1 305 12-10 60 1943 66.1 200 8.3 215
Village 2 210 " 16 60 1946 2 400
Barrington Woods | 250 1953 44 22.3 161.5 013
Village 1 305 12-10 60 1933 G60.8 350 3.7 96
Yillage 2 210 16 Lill] 1929 33,5 540 13.8 39
Bartlett :
Village 1 200 8 49 1923 33 265 4 66
Yillage 1 200 8 49 1946 37 200 4 50
Berkeley
Yillage 2 151 10 47 1930 44 150 8 19
Village 2 151 10 47 1944 60 200 12 17

Chjfn i

Chicago Heights

Qity 15
City 18
City i9
City 21
City 21
City 22
Qity 23
City 23
American Locomotive Co. 3
Fintkote Co. 3
Penn Bali Co. 1
Vietor Chemical 3
Victor Chemieal 4
Flossmoor
Village 1
Viilage 2
Village 3
Yillage 1
Glencoe -
H. Levy 1
Hiliside
Village 2
Hinszdale
Suburban Sanatorium 1
Homewood
Village 1
Village Tw 1-44
Village 1
Village 3
Dixmoor 4
Oaklawn Cemetery 2
Ravisloe CC 3
La Grange

193
251
330
203
203
270
260

260
agg

300
216
433
250

275
351
467
275

206
130

252
480
252
436
226
302
420

24
26

30-24
30-24
33-22
30-24
30-24

' 16-266

16

12-10
16-14-12
10

&6

18-10
6

12-10
- 22
10

158
209
288
161
161
200
202
202

210
286
402
210

158

182
351
182
364
162

88
Flowing
20
22
2
26
33.5
335
56
106
7
37
56

90
40
64.5
17

72
35
39

29
29
34
35
17
42
41

1000
1650
400
870
1670
964
1800
1270
_ 1150
310
108
118
347

300
425
303
300

27
40
322

170
210
245
250
240
175
530

27
39
17
24
45.5
21
55
28

2.1

107

215
111

204+
20
89.5
38

13
25
112

22
59
133
242
73
18
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TABLE 24. (Continued)

Paneiration

Depth of Diameter  of well below Date Nonpumping Pumping Draw- Specific
Well well of casing  top of aquifer of level rate down capaciby
Loecation and owner of well No. (Feel} (inches) (feet) test (fest) (gpm) (feet) fgpm/ft)
‘Wheaton o
i L gea . T — o o ~

i [ - N

Cary
Village 300 10 146 1947 30 113 70 1.6
Crystal Lake
City 2580 i0 20 1947 107 415 46 9.0
Nat. Grain Yeast 319 1949 106 140 63 - 2.2
Pure il Co. 423 1948 74 75 §5 0.9
Fox River Grove 145 13 43 1947 9 250 23 10.9 -
Kane County :
Aurora
Hanson Greenhouse 1 103 3 85 1937 7 25 21 1.2
Marviray Manor 1 300 85 1946 27 50 5 10,9
Batavia
Campana 1 281 10 60 1945 © 37 284 o0 3.1
Geneva
Burgess Norton No. 2 2 229 74 1950 50 260 120 1.7
Montgemery
Village 1 175 10-8 23 1947 54 106 ] 20.0
North Aurora )
_ Village Wesp Well - 390 57 195% 20 P 10.0
Lghefanntr
Fox Lake
Chain O 'Lakes 3t. Pk, 1 270 1940 54.5 40 87 0.4
Half-Day
E. Ryerson, Jr. 1 200 1940 i} 25 119 0.2
Lake Zurich
Village 3 443 6 63 1949 1335 209 29 7.2
Mz, St. Joseph L 400 1949 16 121 74 1.6
Libertyville
Village 5 261 24-16 64 1835 442 129 3.4
Village 7 287 12 114 1947 15 495 52 6.0
Village 5th Ave 250 93 1950 7 0] 161 .6
Village TwW 215 58 1950 33 210 19 11
Vilage 227 0 1951 39 590 43 13.7
. Mundelein
Village 2 285 12 - 16 15930 [T 125 57 2.2
Village 3 213 10 57 1947 a0 125 60 2.1
Round Lake
Yillage 1 350 6 120 1945 40 - 175 10 17.5
© Village 2 59 10 29 1945 51 288 107 27
Beach 1 342 117 1943 41 100 158 0.6
Park 1 279 6 29 1939 44 15¢ 26 5.8
Park 3 313 10 a3 1944 46 10¢ T4 14
Wanconda .

=
"

If-'“' =

LT{

Z"Vil]age 2 257 100 1939 67 400 36 11.1
jon
City 2 220 10-8 63 1932 12 50 105 0.5
Will County - '
Channahan
Div. of Waterways 1 269 1942 47 7 88.5 0.1
Canal State Park 1 266 1942 60 35 15.2 2.3

—
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36 screened wells was 25.5 feet. The data in table 26

2 4
GIFEN I 2 " )
e N
. n /)
80 l‘f \ I
- \ l
o [ Wbl L
[[:] \ /‘ \ h \
o A ~
alc . ARLIINGTLL)N ILE!GI-?TS INEl =
w/l\v/ h\!. \\"/ \ WJ\"' j: / HINISDALrE N*l’z
44 Y - 0 [
el 0 ‘—") \‘_'\lr'u—--x ! N
- N u Y e I |
, - PR I B e oy B




SPECIFIC-CAPACITY DATA 73

TABLE 26. SPECIFIC-CAPACITY DATA FOR WELLS IN GLACIAL DRIFT

Depth Non-

of Dijameter Sereen Thicknese Date pumping Pumping Specifle
Location and owner Well well of casing lengih-dia. of aguifer of levet Tate Drawdown capacity
) of well No. {fect) (énches) (Fft. -in.) {feet) Test (feet) {gpm) (feet) (gpm/ﬂ.)
Lake County ' '
Antioch .
Village 2 226 10 20 70 1946 39 200 22 ) 9.1
@Y Tal-a _
- -
= = o — 3

Gurnee
Hoag Farm 1 145 12 25 1190 1949 31.5 289 77 3.8
Island Lake .
Village 19—u 116 10 24 10 150 1940 29 503 11 46.0
Village . K-9 87 8 10 7 _ 150 1943 9 280 16 17.5
. Lake Villa
_ Village 1 167 12-10 26 10 233 1938 55 164 45 34.2
Libertyville
Village G 83 8 30 8 167 1943 28 380 14 a7
Fould 's Milling 2 202 8 14 8 190 1945 7 275 54.5 33
Milbura
Traer Well 190 12 17 90 1948 432 127 13 9.8
Mundelein
L

Round Lake ' :
Yillage 2 225 10 None 56 1945 - 51 200 107 2.7

McHenry County
Crystal Lake

= : i sqie i % 22 s,
. St e i _

h .

™.

[ T—

Harvard .
City 3 71 14 15 1947 17 600 50.0 12
City 4 69 26 20 120 1946 17 375 29,0 12.9
Huatley .
. Village 2 T4 6 55 1947 23 100 3.0 33.3
Fillage 3 69 . 10 52 1953 22 317 11.0 28.8
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Therefore, the present withdrawal of 75 mgd is within
the potential yield of the shallow aquifers. The fact that
there has been no decline even in the area of heaviest
pumpage indicates that the potential yield of the shallow
aquifers probably is considerably larger than the present
withdrawal.

The pumpage per square mile of 68,400 gpd in DuPage
County is equivalent to a yearly infiltration from pre—
cipitation of 1.43 inches or about 4 percent of the average
annual total. Actual infiltration of precipitation must
be greater than 143 inches since water levels have not
declined and ground water is discharged as base flow of
streams in the area. It has been estimated for the state
as a whole that about 10 to 12 percent of the annual
precipitation reaches the ground-water reservoir, and it
is reasonable to believe that recharge in the Chicago
region is within this order of magnitude.

The shallow aquifers are the most likely sources to
investigate for additional ground-water supplies. These
aquifers are more readily recharged than the deep aqui—
fers and locally have coefficients of transmissibility con-

I
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Fig. 45. Temperature of water from Ironton-Galesvllle Sandstone.
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siderably higher than the Cambrian-Ordovician Aquifer.
The present yield of the shallow aquifers is well within
their potential yield, whereas, withdrawal of water from
the deep aquifers has already approached the calculated
sustained yield.

Additional studies of precipitation, infiltration, run—
off, aquifer characteristics, and aquifer distribution are
needed before the potential yield of the shallow aquifers
can be determined quantitatively.

WATER QUALITY

Many of the approximately 1600 mineral analyses
which have been made in the Chicago region are given
in State Water Survey Bulletins 34, 35, 36, 40 and Sup—
plement 1 to Bulletin 40. Typical analyses are given in
Appendix A (Larson, 1957, p. 11-15).

Ground waters in the Chicago region vary in quality
between the different producing aquifers and also with—
in individual aquifers at different geographical locations.
Below an elevation of 1300 feet below sea level, ground
water in the deep aquifers is too highly mineralized for
most purposes.

This section discusses temperature and the mineral
content of the waters from a) the drift and shallow
dolomite aquifers, b) Cambrian-Ordovician Aquifer, and
c) the Mt. Simon Aquifer.

The quality of water obtained from any well depends
not only on the geological formations penetrated during
drilling, but also on the geographical location, the rela—
tive productivity of the various formations, the relative
artesian head of the various formations, and often on the
rate of pumping as well as the idle period and time of
pumping prior to collection of the sample. In some
areas, open and unplugged wells may permit water from
one aquifer to migrate to another aquifer.

TEMPERATURE

The temperature of water from 213 drift and dolomite
wells of 100 to 300 feet depth in the region averaged
51.6°F. with 71 percent of the temperatures ranging
from 50.5°F. to 52.5°F. Temperatures above 52.5°F.
were noted at 34 wells with a maximum of 54°F. and
below 50.5°F. at 27 wells with a minimum of 46°F. It
may be assumed that these "abnormal™ temperatures
were due to the entrance of water from depths less than
100 feet during warm or cold seasons respectively.

The temperatures of water from wells entering the
Cambrian-Ordovician. Aquifer are influenced by the
proportions of water entering the well from the shallow
drift and dolomite aquifers. The following observations
have been made on wells which were constructed in such
, a way as to case out and seal with cement grout all waters
from above the base of the Maquoketa Formation. Cer—
tain inconsistencies, even at many of these wells, may
be due to the presence of water from shallow aquifers or
the deeper Mt. Simon Aquifer by entrance to the well
through the crevices in the Trempealeau or Galena-
Platteville Formations from nearby wells.
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is concerned primarily with this part of the Cambrian- —— - - -

Ordovician Aquifer. l| | ZION
The mineral quality of the water from the Ironton- I

Galesville Sandstone is relatively uniform over an exten- Mol ‘ r&.ﬁﬁm

sive area in the western two thirds of the region and

&,

generally exemplified by that at Montgomery near f

Aurora (Appendix A) (fig. 48). The mineralization’ r,
increases eastward at an increasingly rapid rate as the i——
i !

formation becomes deeper (fig. 21A). From the eastern . rE i !

{

g,
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Fig. 49. Chloride content of water from Cambrian-Ordovician Aquifer.
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pPpm . epm

 Turbidity ' 14, :
Color 0. bpm epit
Odor Q. gurbidity 16,
lor i 0
Tron (total) Te 2.3 . < . .
Manganese Mn 0.0 Odor : 0.
. Caleium Ca 81, 405 i[—P“ {total} Fo sa.
Magnesium Mg 47, 3.87
Ammonium NH, 0.6 0.03
o ” . G L  ——————————————
Silica B0, 22.7
" Fluoride ]Fg‘ T0.2 . ;
Crtoride cl lssr'. 23  Caleium Ca 283.0 1415
Nitrate ' NOs Tr., Magnesium Mg 201.6 16.58
Sulfate 50, Ammeninm NH, 0.7 04
e e Sodium Na 41. 1.78
E‘E Siliea 510, 25.3
Fluoride F 0.2
Boron B 0.3
Chloride Cl 10. .28
Nitrate NOs - 0.4 .01
Sulfate S04 1079 22,50
Alkalinity (as CaCOy) 488, 9.76
ppm epm
Turbidity 30.
Color 0. ppm epm
Oder 0. Turbidity 10.
Iron (total) Fe 14 Color 0.
Manganese %n 70% 57 Qdor (at well) H:S
Caleium a, 5. .
Magnesivm Mg 58.5 4,80 ﬁg‘;g(:’zg} ﬂen %g
Am{nonium NH. Tr. Tr. Caleinm Ca 175 88
Sodiam Na 62, 3.70 Magnesium Mg 84 s
Siliea 330, 18.0 Ammonium NH, 0.7 04
Chloride ETIO; i.g %% Sodium Na 112, 4.87
Nitrate . - ,
Sulfate S04 4205 8.79 gﬁfgi o Si0s 12 "
Alkalinity {as CaCOs) 116. 2,32 Ctemin ey g ar
Hardness (as CaC0s) 430, 8.59
Total Dissolved Minerals 756.
Temp. (reported] 51° F.
oH ‘Erépolr’ted) ) 76 Sulfate 50 0.0 00

Alkalinity {as CaC0;) 314, 6.28
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Surface
: elevation Deepest
Well No. Year ahove Drepth formaticn Main Type of
{2 rif el T 't i (%2 - LAy 3l
1
A—
. COOK COUNTY
COK 35N13E-1.2¢ Flossmoor £1 P 1825 675 467 5l 8il Dol 53 6296; DL
COK 35N13E-26.8b © Mutteson 2 P 1456 706 305 5il 81l Dol 355 26488; DL
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Surface
elevation Deepest
Well No, Year ahove Depth  formation Main Type of
(location) Owuner Tse drilled sen level (ft.) reached aquifer record
COOK COUNTY—[Continued]
COK 37N13E-4 5a Qak Lawn #1 P 1031 611 1946 MS C0/MS DL
COE 37N13E-5.1a ~ Oak Lawn §2 r 1937 614 1600 EC -0 85 2171: DL
COEK 37N13E-12.1b Jurge Humphries . 1925 508 1385 Tr G-8P/Tr 53 513; DL

COK 37N12E-26.1g Qak Hill Cemetery £2 I 398 617 1636 EC C0 D

——)

|

¥
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L
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Sarface
elevation Deepest
LI - - Toruw o Ty I Praa

Ta-—al fota Y. | SN

™

COOK COUNTY—(Continued)

COK 39N13E-35.1h Liguid Carbonic Co. I 1935 597 1558 EC .0 53 1735; DL
COK 39N14E-4.58 Oscar Mayer ' I 1909 592 1626 I-G -0 DL,
COE AN AT 4 o) Fleaptnl Jon T - o1pan Lo Told T o nan T

*
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Suriace
elevation Daepest i
Well No. Yaar above Depth formation Main Type of
{location) Owner TUse drilled sea level (ft.) Teached aquifer record
COOK COUNTY—{[Continued)
COK 42N11E-33.3¢ M¢t. Prospeet #4 P 1949 639 1275 EC C-0 88 19845
COK 42N11E-34.8f Mt. Prospect} 5 P 1954 676 1820 MS C-O/MS 315 25168
£

?‘H' B L e T . ™ Toannn an pan o - [— R
J ’1

-l

|[,il

COK 42N12E-5.74 Marshail Balzman )i 1957 687 1404 G-Bp G-8P Ss S8 28043; DL
COE 42N12E-0.5¢ Northbrook City P 646 1345 EC C-O 55 49; DL
COK 42N12E-14.7£ 8t. Mary's §2 P &IR 1831 666 1983 M3 C-0/MS 385 1118; DL
COK 42N12E-29.1a T1i. Municipal §4 . P 1947 677 1405 1.G co 38 27885; DL

T e————— =
- E -

st
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Burface
elevation Deapest
Well i¥a. Year ahove Dapth  formation Main Type of
(location) Gwaer Use drilled sea level (ft.} reached aquifer record
KANE COUNTY—{Continued)
ENE 38N8E-15.3h Aurora §12A P 1935 670 2251 MS C-0/M3 58 1690; DL
ENE 38N8E-15.5h Aurora 4 P 1895 635 2445 MS C-0/M8 DL
ENE 38N3E-21.5g Aurora 10 P 1924 6382 2200 MBS C-0/M8 DL
ENE 33N38E-22.6h American Well Works I e 675 701 G-8p G-SP 8s DL
ENE 38N8E-22.74 Tivoli Theatre P 1940 652 1410 EC -0 58 5080; DL,
ENE 38N8E-22.84 Walker Laundry I 192 850 1438 I-G -0 531134 ; DL
EKNE 38N3E-23.1h Aurora §15 P 1950 694 2150 M3 C-O/M8 88 20577; DL
EKNE 38N8E-28.4¢ Aurora 7 P 1914.15 630 2163 M3 C-0/MS 59; DI
ENE 38N8E-32.2d C.B.&Q RR. $2 I 1947 640 740 G-SP G-8P 8z 35 17443
T Lif Ly &8P TP Se LK

R0t Tag Motal

o

—_— e

b

Mho

1 L, - | s i v m— e 1
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Surfsce
- elevation Deepost
Well No. Yaar above Depth formation Main Type of
{location) Owner Use drilled sea lavel (ft.) reached aquifer record
KENDALL COUNTY—{Confinued}

EEN 36N6E-16.5¢ Milbreok School P 1940 620 140 G-8P G-8P 8s DL
EEN 36N6E-16.8a Pees Bros. R 1941 635 145 G-8p G-8P 83 DI,
KEN 36N6E-17.— E. A. Pionke §1 R 1953 615 109 G-8P G-BP 8s DL
EKEN 38N6E-25.8h C. B. Johnson R 1946 720 265 G-B8P G-SP 8s DL
KEN 36N6E-30.6f G. L., Harris R 1947 565 67 G-5P G-5P Ss 88 17754
EEN 36NGgE-32.4¢ Nelson §1 R 1954 775 425 G-8P G-SP 8s DL
KEN 36N6E-32.84 Harry Hughes R 1947 712 201 G-8P G-8P 85 8817751; DL
EKEN 36N8E-29.84 Chrlst.mn R 1924 620 500 G-SP G-SF Ss DL

Fagarkom o - I ige’ £ [

1
W

N

S —————
EEN 36N8E-36.14 Rose Procter §1 hid 1943-44 647 2325 ME S8 10744; DL
EKEN 37TN6E4.44 Chicago YWCA P 695 425 G-8P G-SP 8s DL
EEN 37N6E-7.3g C]arence Smith R 710 302 G-8P G-SP 38s DL

N 27 NFF-22 Sa W T, Qeantli » /4D 140 3 LEP

KEN 37N6E-33.1a Burr Oak R 1937 639 550 G-SP G-SP Ss DL
EEN 37N7E-22.8¢ T. A. Gantt £1 R 19390 628 575 G-SP G-SP Ss DL
EEN3TNTE-28.4e John Demetralis R 1941 640 620 G-5P G-8P 8s 88 7977
KEN3INTE32.10 Yorkrilla P 1923 584 540 G -8B G-8P Ss DI
EEN 37N3E-6.2d Caterpillar £3 i 1957 661 1352 1.G -0 58 27403; DL
EEN 37N8E-17.6b Oswego 42 P 1932 856 720 G-SP G-8P 8s S8 1219; DL
EEN 37N8E-17.4f Quwego £3 P 1957 642 1380 EC c-0 DL

1 l JALE =yl =

LEKE 43N10E-20.2¢ Lake Zurich £3 P 1049 B85 443 Mag Bil Dol 55 19018 DL
LEE 43N11E-2.8g Covington, W. 8. #1 R 1942 677 966 G-3P G-SP 8s DL

LKE 43N11E-2.8e Von Beck, Baroness M #1 B 1940 675 919 G-SP G-3P Bs 88 5193; DL
LEE 43N11E-2.5¢ Morse R 1951 690 965 G-SF G-8P 8s 85 21395; DL
LKE 43N11E-3.1d Voevodsky, George R 1941 650 955 G-BP G-SP Sz 88 7044 ; DL
LEE 43N11E-28.2g Geo. Willand Greenhouse Iﬁ 1927 680 835 G-8p G-BP Bs DL

TR A0 & 0, FRE Y Y. TRan = g e gzﬁ-.;- EE.__

1 9 £
LEKE 43N12E-15.2h Chi, Milwk., Elect. RE. I 1904 691 1753 EC C-0 DL
'I‘_"K'E‘ 42191 99 Ab, IHirhlard Boa=lrd i 2 1804 ©7 ann LE T b nF Falal o0 131 7. T

1514 EC ¢0 DL,

-

LEE 43N12E-25.44 E. V. Price B 65
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Burface
elevation Deeapest
Well No. - Yoar above Dapth  formation Main Typa of
E E:Eh’an\ .1 e TTea Arillad asa larnl £AF 1 wanahad wanifor mmans A
] L]
N F
‘ 4
McHENRY COUNTY
LEE 45N12E.33.2f3 Am, Bteel & Wire 33 I 1891 697 2004 MS C-0/MS DI,
5&G DL

LEE 461N10E-8.7¢cl Antioch #1 P 1907 231 780
Saltilt

- -

b
L

"%

AL

oL

LEKE 46N11E-27.2a Central Fur Farm Coop.

I 1957 673 1230 EC C-0 38 20209
LEE 46N11E-33.~ J. R, Simpson, Jr. R 1932 680 1364 EC C-O 55 1265
LEE 46N12E-21.1a Zion City #3 P 1935 620 995 G-8P #-5P 85 £51618; DL
LKE 46N12E-21.1b Zion City £1 P 1925 631 1025 G-Sp G-SP 8s 28 485; DL
LEE 46N12E-27~ Beach State Park P 1947 590 1002 G-8P G-SP 83 58 17181
MCH 43N7E-33.8h Dean Milk Co, I 1946 900 62 Dr 3&G DL
MCH 43N8SE-9.4z Crvstal Laka Citv P 1930 915 20:00 MS CO/MSB 85902

L

T R Rt & -jEl - - ' _‘{li‘i

MCH 43NSE-28.5¢ Lake in the Hills #4 P 1954 800 114 8il S&G S8 25494 ; DL
dgrTaw n___-li, - oy n:-n - an ay n_-i-. 3-
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Suriace
. elevation Deapast
Well No. Year shove Depth  formation Main Type of
(location) Owner Use deilled sen level (#.) reached aquifer record

1(--4 SR [fead 1) .

WIL 35N10E-166a . U.S. Engineer’s #1 . 1937 540 855 P4cC G-SF Ss §% 2155; DI,
TOTT gpaiomac =r ' EESNRa ] T S S T e ~ momen o
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