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Reversal of Declining Ground-Water 
Levels in the Chicago Area
Introduction

Abundant water resources have been an 
important part of the economic development 
of the Chicago area (fig. 1) for more than a 
century. The city of Chicago, Ill., and other 

lakefront towns have used Lake Michigan as a 
water supply. Where water from Lake Mich-
igan was not available or a need for supple-
mental water supplies was present, deep wells 
(generally greater than 700 feet) provided a 
clean, reliable, and abundant water supply 
Waukesha

N
E

W
TO

N

JEFFERSON

SHEBOYGAN

WINNEBAGO McHENRY LAKE

B
O

O
N

E
OGLE

KANE
DE KALB DU PAGE

COOK

LEE

KENDALL

WILL

LA SALLE

GRUNDY

PUTNAM

KANKAKEE

MARSHALL
LIVINGSTON

IROQUOIS

FOND DU LAC

RACINE

MARQ-
UETTE

GREEN
LAKE

W
ASHINGTON

O
ZAU

K
E

E
M

ILW
AU

K
E

E

G
R

EEN

ROCK WALWORTH

KENOSHA

DANE
WAUKESHA

COLUMBIA
DODGE

LAKE PORTER

JASPER

Rock

Fo
x

Ri
ve

r

River

Rive
r

River

Kankak ee

Des Plaines

IN
D

IA
N

A

WISCONSIN
ILLINOIS

IL
LI

N
O

IS

41°

42°

43°

89° 88° 87°

Joliet

Elmhurst

Milwaukee

L
A

K
E

M
I

C
H

I
G

A
N

Chicago

100

100
100

50
50

350

375

30
0

200

600

500

400

400

300

200

50100

10
0

50
100

100

700

800
600

500

20
0

300

50

50
0

800

25 50 MILES

25 50 KILOMETERS0

0

Base from U.S. Geological Survey
1:2,000,000 Digital Data
Albers Equal-area Conic Projection
Standard parallels 33˚ and 45˚, central meridian -89˚

EXPLANATION
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Figure 1. Water-level decline in the Cambrian-Ordovician aquifer, Chicago and 
Milwaukee areas, 1864–1980. (Modified from Young, 1992)
from the Cambrian-Ordovician aquifer.  
Public water suppliers withdraw the most 
ground water in the eight-county Chicago  
area (Cook, Du Page, Grundy, Kane, Kendall, 
Lake, McHenry, and Will Counties) (fig. 2). 
This report describes a reversal in the trend  
of declining ground-water levels in the  
Cambrian-Ordovician aquifer in the Chicago 
area as public water suppliers have converted 
from the withdrawal of ground water from  
wells to the withdrawal of surface water  
from Lake Michigan.
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Figure 2. Withdrawals of ground water, by 
category, in the eight-county Chicago area, 
1988.
Historical Pumpage

The first documented deep well in the 
 Chicago area was drilled in 1864 to a depth of 
711 feet. It was an artesian well and flowed 
at a rate of about 400 gallons per minute.  
Drilling of deep wells continued throughout 
the area in the 1880’s and 1890’s, providing 
large amounts of water to public-supply  
systems and industries. Withdrawals of 
ground water from deep wells in Cook County 
accounted for more than 60 percent of the 
ground-water withdrawals in the Chicago area 
from 1861 to 1930. Since 1930, withdrawals 
in Cook County have declined relative to 
ground-water withdrawals from deep wells in 
the eight-county Chicago area. Withdrawals 
in Du Page, Kane, and Will Counties have 
increased such that these three counties 
accounted for almost 50 percent of the ground-
water withdrawals from deep wells in the 
eight-county Chicago area in 1980. In 1980, 
about 180 million gallons per day were with-
drawn from the Cambrian-Ordovician aquifer 
in the eight-county Chicago area (fig. 3).
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Figure 3. Ground-water withdrawals from the Cambrian-Ordovician 
aquifer in the eight-county Chicago area, 1900-91. (From Visocky, 1993)
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Figure 4. Deliveries of water from public 
water suppliers for categories of use in the 
eight-county Chicago area, 1988.

Figure 5. Ground-water-level hydrograph 
from U.S. Geological Survey observation well 
at Zion, Lake County, Ill., 1988–94.
Water-Level Declines

Many of the wells drilled during the late 
1800’s were open to aquifers under artesian 
conditions and were allowed to flow freely 
because the water supply from these wells was 
considered, at the time, to be inexhaustible. 
The excessive withdrawals from the free-flow-
ing deep wells caused a widespread decline in 
water level in these wells; many of these wells 
no longer flowed by the early 1900’s. The 
water-level declines from more than 100 years 
of ground-water withdrawals from the deep 
wells in the Chicago area have created a 
regional area of water-level decline (fig. 1). 
Only a low ground-water divide separates the 
areas of water-level decline in the Chicago and 
Milwaukee areas (fig. 1).

Supreme Court Decree

The use of water by Illinois from Lake 
Michigan is a diversion and is authorized pur-
suant a U.S. Supreme Court decree (Wisconsin 
versus Illinois, 449 U.S. 48 (1980)). The  
1980 modification of the U.S. Supreme Court 
decree regulating the use of water from the 
Great Lakes in Illinois allows priority for new  
allocations of water from Lake Michigan to  
be given to domestic water users (Wisconsin  
versus Illinois, 449, U.S. 48 (1980)). This 
change was made with the intent of reducing 
withdrawals from the Cambrian-Ordovician 
aquifer. 

The public water suppliers are being given 
the new allocations of water from Lake Michi-
gan because most of the water delivered by 
public water suppliers in the eight-county area 
are to domestic users (fig. 4) and many public 
water suppliers have wells withdrawing water 
from the Cambrian-Ordovician aquifer.  
Costs of withdrawing ground water from the 
Cambrian-Ordovician aquifer have increased 
May 2005
because of increases in power required to 
pump the water as water levels declined in  
the aquifer.
Water-Level Recovery

The new allocations of water from Lake 
Michigan have been available to public water 
suppliers since 1980, although the conversion 
from ground-water supplies has been gradual 
(fig. 3). Many public water suppliers in 
northwestern Cook, Du Page, and eastern Lake 
Counties have converted from ground water to 
surface water from Lake Michigan. Ground-
water levels in northwestern Cook County 
recovered about 250 feet from 1985 to 1991 
(Visocky, 1993, fig. 9). The water-level 
hydrograph from a U.S. Geological Survey 
observation well (fig. 5) shows the recovery of 
the ground-water level from 1988 to 1994 
(about 20 feet) as public water suppliers in 
eastern Lake County stopped withdrawing 
ground water.
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For More Information

For additional information contact:

District Chief 
U.S. Geological Survey, WRD 
102 E. Main St., 4th Floor 
Urbana, Illinois 61801 
(217) 344-0037

—Charles Avery
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