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In 1979, Chicago magazine published an article entitled,
“Our Friendless River” by Robert Cassidy, who pointedly
described the need for individuals or an organization to
develop a vision for the Chicago River’s future and to care for
it. In response to his compelling article, an overwhelming
number of concerned citizens cried, “I care! What can I do?”
This powerful article gave impetus to individuals forming the
Friends of the Chicago River, an organization dedicated to
the protection and improvement of the Chicago River
system.

During the 1970’s and 1980’s, substantial improvements to
water quality had been accomplished by the Metropolitan
Water Reclamation District of Greater Chicago through the
implementation of numerous pollution and flood control
projects. These innovative projects have revived the ecologi-
cal health of area waterways.

Improved water quality, the scarcity of suitable open space,
and the river’s new-found “friends” spurred a renewed aware-
ness of the Chicago River. Area residents began to view the
waterways as important resources and community assets, and
recognized the need for continued environmental improve-
ments and the opportunity for increased recreation.
Responding to this interest, the Friends of the Chicago River
organized a series of public forums in 1991 and 1992 called
“Voices from the Stream” to emphasize the river’s attributes and
identify opportunities for future improvements. Building on the
results of these forums, a workplan for future river studies
was completed by the Friends and the National Park Service.

INITIATION OF CHICAGORivers
DEMONSTRATION PROJECT

Local efforts emphasized by the forums drew the attention of
Congress, resulting in the initiation of the ChicagoRivers
Demonstration Project in 1993. Established as a collaborative
effort, project goals emphasize the development of an action
plan for river enhancements, initiation of community-based
activities and application as a national “model” for revitalizing
degraded urban rivers. At its outset, project participants
decided that the study area should encompass the North
Branch of the Chicago River, North Shore Channel, Chicago
River, South Branch of the Chicago River, Chicago Sanitary
and Ship Canal, and Calumet-Sag Channel. Comprising 156
miles of natural and constructed waterways, this study area
provides the diversity of corridor settings, land uses, popula-
tion, and issues expected of a national model. In effect, the
Chicago and Calumet Waterway Systems became a “class-
room” for community organizing and river enhancements.

Comprehensive resource assessments encompassing a range
of topics have been completed by many agencies participat-
ing in the project:

• Metropolitan Water Reclamation District of Greater Chicago
provided existing water quality data, information on pollu-
tion and flood control activities, and assisted with a related
U.S. Bureau of Mines study to assess contaminated river bed
sediments and develop model techniques for reclamation.

• U.S. Army Corps of Engineers, Chicago District compiled
data on land use, hazardous waste sites and sociocultural
characteristics and conducted a telephone survey of recre-
ation use and resident perceptions of the waterways.

• USDA Forest Service, North Central Research Station
assessed existing recreational uses and perceptions of the
river and identified desired changes expressed by a variety
of area residents and organizations.

• U.S. Fish and Wildlife Service, Chicago Metro Wetlands
Office conducted an inventory of existing habitat, fish-
eries and wetland areas and delineated priority areas for
the future wetland and habitat improvements.

A parallel effort, conducted by the Friends of the Chicago
River, involved community outreach and river constituency
development. Using a variety of techniques, the outreach
program has increased citizen awareness, strengthened the
connection between people and the waterway, articulated
“visions” for future river uses and enhancements, and estab-
lished a grassroots constituency to support implementation.

Combining resource capabilities with citizen needs, an action
agenda provides direction for developing future recreational
uses and implementing specific resource enhancement pro-
jects throughout the waterway. Based on community
“visions” for both the overall waterway and individual river
reaches (sections), the implementation of various projects,
policies and programs will provide an effective and compre-
hensive means of achieving future recreation facilities and
resource enhancements.

Project efforts and effective constituency development have
already led to specific demonstration activities involving
wetland restoration, recreation development and environ-
mental education. These initial actions have been greatly
assisted by the Urban Resources Partnership program; local
government including the City of Chicago Department of
Environment, the Chicago Park District, the Forest Preserve
District of Cook County, and the Lake County Forest Preserve
District; neighborhood groups such as the North Mayfair
Improvement Association and Chicago Youth Centers; and
youth organizations such as “Fishin’ Buddies!” Youth Fishing
Club.

ix

Overview of CHICAGORivers
Demonstration Project



LAKE CO.

COOK CO.

D
U

 P
A

G
E

 C
O

.

C
O

O
K

 C
O

.

DU PAGE CO.

WILL CO.

W
IL

L 
C

O
.

C
O

O
K

 C
O

.

IL
LI

N
O

IS

IN
D

IA
N

A

W
ILL C

O
.

▲
Interstate

55

▲

Ashland
Avenue

Chicago

River

LAKE
MICHIGAN

LAKE
FOREST

NORTHBROOK

EVANSTONMORTON
GROVE

SKOKIE

LINCOLNWOOD

FOREST VIEW

SUMMIT

PALOS HILLS

WILLOW
SPRINGS

LEMONT BLUE ISLAND

CALUMET
PARK

CALUMET CITY

IL
LI

N
O

IS

IN
D

IA
N

A

Sa
ni
ta
ry

and

Calumet-Sag Channel

Little Calumet River

C
al

um
et

R
iv

er

S. Fork

South

B
ra

nc
h

N
orth

B
ranch

Chicago

R
iver

N
o

rth
B

ranch

Chicago River

N
orth

S
hore

C
hannel

S
kokie R

iver

M
iddle

Fork

North Branch

W
est Fork     

Skokie
Lagoons

N
orth

B
ranch

CITY

OF

CHICAGO

Canal

Chica
go

Ship

PLATES
A photographic

portrayal of

Chicago’s historic

waterways—

geographic

setting for People

and the River, a

component of the

ChicagoRivers

Demonstration

Project—

provided by staff

at the Friends

of the Chicago

River and

Chicago aviator

and

photographer

Richard E. Carter.

Numbers on map correspond
to photograph numbers.
Arrows show approximate
location and direction of each
photograph.
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1. West Fork of the North Branch
of the Chicago River 

This view of the West Fork, taken near Lake Cook
Road in Deerfield, illustrates the reason area resi-
dents refer to the water course as the “ditch.”
(Courtesy of the Friends of the Chicago River)

2. Middle Fork of the North Branch
of the Chicago River

A wooded stretch of the Middle Fork flowing
through Harms Woods, a public recreation area
located in Glenview and administered by the
Forest Preserve District of Cook County.
(Courtesy of the U.S. Fish and Wildlife Service)

3. Skokie River
A peaceful section of the Skokie River or “East
Fork” in the vicinity of Centennial Park, a public
facility administered by the Park District of
Highland Park.
(Courtesy of the Friends of the Chicago River)
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4. Middle Fork of the North Branch of
the Chicago River and West Fork of
the North Branch of the Chicago River 

Confluence of the West Fork (right foreground)
and Middle Fork (left foreground) at Chick Evans
Golf Course, administered by the Forest Preserve
District of Cook County. Below the confluence,
the North Branch flows under Beckwith Road
(middleground) and Dempster Road (center
background).
(Photograph by Richard E. Carter, 1996)

5. North Branch of the Chicago River
A view of Gompers Park (Chicago Park District)
located at the southwest corner of North Pulaski
Avenue (foreground) and Foster Avenue. The
North Branch, obstructed by dense tree cover, is
located in the center of the photograph flowing
from upper left to lower right. The Gompers Park
wetland restoration project lies along the left
riverbank.
(Photograph by Richard E. Carter, 1996)

6. North Branch of the Chicago River
A view overlooking North Park College located
on Foster Avenue (foreground). The North
Branch, identified by the curving line of trees in
the center of the photograph, flows from the
foreground at Foster Avenue to River Park
(Chicago Park District) in the background where
the North Shore Channel enters from the left.
(Photograph by Richard E. Carter, 1995)
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7. North Shore Channel
A view looking southwest along the Channel as it
f lows toward the background. The Peter Jans
Golf Course adjoins both banks (foreground) and
the Evanston Ecology Center is in the right back-
ground. The Lincoln Street bridge is in the fore-
ground, while Green Bay Road is in the
middleground.
(Photograph by Richard E. Carter, 1994)

8. North Shore Channel
A view of the Channel as it flows (foreground to
background) past public recreational facilities
administered by the Skokie Park District. The
Winston Towers apartments are on the left, while
the Lincolntown Mall is to the right.
(Photograph by Richard E. Carter, 1994)

9. North Branch of the Chicago River
and North Shore Channel

A view of the North Shore Channel (f lowing
from right background) and its confluence with
the North Branch (center) as it enters from the
left. River Park (Chicago Park District) adjoins
both banks of the waterway. Argyle Street bridge
is in the foreground, while Foster Avenue bridge
is in the center.
(Photograph by Richard E. Carter, 1995)

9

7

8

➤

7

➤8

➤9



LAKE CO.

COOK CO.

D
U

 P
A

G
E

 C
O

.

C
O

O
K

 C
O

.

DU PAGE CO.

WILL CO.

W
IL

L 
C

O
.

C
O

O
K

 C
O

.

IL
LI

N
O

IS

IN
D

IA
N

A

W
ILL C

O
.

▲
Interstate

55

▲

Ashland
Avenue

Chicago

River

LAKE
MICHIGAN

LAKE
FOREST

NORTHBROOK

EVANSTONMORTON
GROVE

SKOKIE

LINCOLNWOOD

FOREST VIEW

SUMMIT

PALOS HILLS

WILLOW
SPRINGS

LEMONT BLUE ISLAND

CALUMET
PARK

CALUMET CITY

IL
LI

N
O

IS

IN
D

IA
N

A

Sa
ni
ta
ry

and

Calumet-Sag Channel

Little Calumet River

C
al

um
et

R
iv

er

S. Fork

South

B
ra

nc
h

N
orth

B
ranch

Chicago

R
iver

N
o

rth
B

ranch

Chicago River

N
orth

S
hore

C
hannel

S
kokie R

iver

M
iddle

Fork

North Branch

W
est Fork     

Skokie
Lagoons

N
orth

B
ranch

CITY

OF

CHICAGO

Canal

Chica
go

Ship

10. North Branch of the Chicago River
A view of the North Branch as it flows through
the Ravenswood neighborhood. Horner Park
(Chicago Park District) lies along the left bank
(west). A local riverbank planting project spon-
sored by Waters Elementary School has success-
fully restored portions of the east bank (right)
above the Bond Boat Yard (center).
(Photograph by Richard E. Carter, 1996)

11. North Branch of the Chicago River
The North Avenue Turning Basin (center) and the
North Branch as it flows on the west (left) side of
Goose Island (upper left to lower left). The North
Avenue bascule bridge crosses the North Branch
immediately above (upstream) the turning basin.
(Photograph by Richard E. Carter, 1995)

12. Chicago River and North Branch
of the Chicago River

The North Branch (flowing from left to right) as
it joins the Chicago River (“main stem”) at Wolf
Point (small vegetated site at the river bend). The
South Branch of the Chicago River flows behind
the large, white building at the right edge
(center) of the photograph.
(Photograph by Richard E. Carter, 1995)
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13. Chicago River
A view of the Chicago River, North Pier Lock and
Lake Michigan (foreground). Water flow between
Lake Michigan and the Chicago River system is
controlled by the lock. Navy Pier is in the right
foreground.
(Photograph by Richard E. Carter, 1996)

14. South Branch of the Chicago River
A view of the South Branch of the Chicago River
immediately southwest of the Loop. The river
flows from right (north) to left (south). Congress
Street (Interstate 290, the Eisenhower
Expressway) crosses over the South Branch in
the center of the photograph, then proceeds
through the Chicago Post Office building.
(Photograph by Richard E. Carter, 1995)

15. South Branch of the Chicago River
The South Branch flows from center foreground
to left background. Proceeding downstream,
bridges include Amtrak Railroad, Canal Street,
Cermak Road and the Dan Ryan Expressway
(Interstate 90/94).
(Photograph by Richard E. Carter, 1995)
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16. South Branch of the Chicago River,
Sanitary and Ship Canal 

The South Branch f lows from the right fore-
ground, passing under the Loomis Street bridge,
to left background where it joins the Chicago
Sanitary and Ship Canal near the Damen Avenue
bridge. The South Turning Basin is the large area
of open water.
(Photograph by Richard E. Carter, 1995)

17. South Fork of the South Branch
of the Chicago River

The South Fork flows from left background to
center foreground. Ashland Avenue parallels the
right bank of the waterway, while the cluster of
bridges spanning the South Fork includes the
Stevenson Expressway (Interstate 55) and Archer
Avenue. The site of the original Illinois and
Michigan Canal lock (Lock No. 0), located on the
site in the right foreground, will be commemo-
rated by the Chicago Canal Origins Park.
(Photograph by Richard E. Carter, 1996)

18. Chicago Sanitary and Ship Canal
A view looking west along the canal f lowing
from right foreground to left background. The
Commonwealth Edison Crawford Generating
Station (striped smokestack) is located to the
right of the Canal at the Pulaski Road bridge
(background). The waterfront warehouse and
loading dock with barges is typical of shipping
facilities on navigable portions of the waterway.
Bridges include (foreground to middleground)
Western Avenue, Baltimore and Ohio Railroad,
California Avenue and Illinois Central Gulf
Railroad.
(Photograph by Richard E. Carter, 1995)

18

16

17

➤

16

➤

17➤

18



LAKE CO.

COOK CO.

D
U

 P
A

G
E

 C
O

.

C
O

O
K

 C
O

.

DU PAGE CO.

WILL CO.

W
IL

L 
C

O
.

C
O

O
K

 C
O

.

IL
LI

N
O

IS

IN
D

IA
N

A

W
ILL C

O
.

▲
Interstate

55

▲

Ashland
Avenue

Chicago

River

LAKE
MICHIGAN

LAKE
FOREST

NORTHBROOK

EVANSTONMORTON
GROVE

SKOKIE

LINCOLNWOOD

FOREST VIEW

SUMMIT

PALOS HILLS

WILLOW
SPRINGS

LEMONT BLUE ISLAND

CALUMET
PARK

CALUMET CITY

IL
LI

N
O

IS

IN
D

IA
N

A

Sa
ni
ta
ry

and

Calumet-Sag Channel

Little Calumet River

C
al

um
et

R
iv

er

S. Fork

South

B
ra

nc
h

N
orth

B
ranch

Chicago

R
iver

N
o

rth
B

ranch

Chicago River

N
orth

S
hore

C
hannel

S
kokie R

iver

M
iddle

Fork

North Branch

W
est Fork     

Skokie
Lagoons

N
orth

B
ranch

CITY

OF

CHICAGO

Canal

Chica
go

Ship

19. Chicago Sanitary and Ship Canal 
A view of the Sanitary and Ship Canal and typical
barge traffic that frequents the waterway. The
Des Plaines River, which parallels the canal south
of Summit, is in the upper portion of the photo-
graph and the Illinois and Michigan Canal is
hidden by vegetation at the lower left. The area
pictured is in the vicinity of Willow Springs south
of Interstate 294.
(Photograph by Richard E. Carter, 1995)

20. Chicago Sanitary and Ship Canal
and Calumet Sag Channel

A view of the many waterways in the Palos Hills-
Lemont area. The historic Illinois and Michigan
Canal (lower left) parallels the larger Sanitary and
Ship Canal. The bridge in the middle foreground
is Illinois Route 83. Paralleling the Sanitary and
Ship Canal on the right is the Des Plaines River.
The conf luence of the Ship Canal and the
Calumet Sag Channel is located in the left middle-
ground adjacent to the Canal Junction Sidestream
Elevated Pool Aeration (SEPA) Station. The Village
of Lemont adjoins the left bank of the Ship Canal
(left background).
(Photograph by Richard E. Carter, 1995)

21. Calumet Sag Channel
A view of recreational boaters on the Calumet Sag
Channel in the Palos Hills Forest Preserve (ad-
ministered by the Forest Preserve District of Cook
County) in the vicinity of Saganashkee Slough.
(Photograph by Richard E. Carter, 1995)
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22. Calumet Sag Channel 
A view of the channel as it flows through Palos
Heights. The water body adjacent to the channel
is Lake Katherine and nature center. Harlem
Avenue (Illinois Highway 43) crosses the channel
in the left middleground and College Drive
(Illinois Highway 83) is in the foreground.
(Photograph by Richard E. Carter, 1996)

23. Little Calumet River
A view of the Little Calumet River as it flows
(right middleground to left foreground) around
the Acme Bend. The Riverdale Plant of Acme
Steel Company occupies the peninsula formed by
the bend. The Penn Central Railroad crosses the
river in the center of the photograph. The
wooded area in the foreground is Whistler
Woods, administered by the Forest Preserve
District of Cook County.
(Photograph by Richard E. Carter, 1996)

24. Calumet River 
A view of the Calumet River in the vicinity of
Calumet Harbor (out of view to the right) as it
flows toward the Little Calumet River (right back-
ground to left foreground). The large body of
water (right background) is a turning basin. The
small bridge just below the basin is 95th Street.
The Penn Central Railroad crosses the river in the
center of the photograph and the Chicago Sky-
way (Interstate 190) crosses to the left of center.
(Photograph by Richard E. Carter, 1996)
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Nature and the River

INTRODUCTION

The Chicago River and the associated waterways that make
up the Chicago Waterway System (Chicago Sanitary and Ship
Canal, Cal-Sag Channel, Calumet and Little Calumet Rivers,
and the North Shore Channel) have significantly changed
since the time of European settlement. Perhaps no other
system of natural rivers and sloughs has been so completely
transformed as has the Chicago Waterway System.

Only 200 years ago, the Chicago River would have been
more accurately described as a marshy slough, meandering
slowly between low morainic rises, falling imperceptibly as
the two principal branches converged from the north and
south and crested over the plug of sand at its mouth at Lake
Michigan. Water lilies, bulrushes, arrowheads, and other
marsh plants grew abundantly within the clear waters of the
channel. Wet prairies and marshy meadows extended away
from the channel, giving way to oak savannas as the land rose
slightly above the water table. Travel along the stream was
either by canoe or by foot on Potowattomie trails across the
low ridges that separated the forks of the stream. Over time,
these trails have been transformed into major highways that
link suburban commercial developments to Chicago.

Over time, the Chicago River and its tributaries have been
dredged, straightened, and deepened. Upstream reaches were
first channelized for agricultural drainage, and are now main-
tained for urban stormwater drainage. Lower reaches were
channelized and armored with seawalls to accommodate
commercial navigation. Today, the two forks converge among
the concrete and steel canyons of downtown Chicago.

A navigation lock (Chicago River Lock) has replaced the plug
of sand at the mouth of the river to Lake Michigan. The low
divide between the Chicago River and the Des Plaines River
was breached. The flow of the entire river was reversed west-
ward to the Chicago Sanitary and Ship Canal and finally to
the Mississippi River. The river was extended southwestward
to connect with the Des Plaines River, and eastward through
the outlet of the former glacial Lake Chicago. Part of the river
was also reconstructed as the Cal-Sag Channel to connect
with the Calumet River. Because the river has been engi-
neered so extensively, the network of interconnected water-
ways is now referred to as the Chicago Waterway System.

In addition to being used for commercial navigation and
drainage, the Chicago River was also used to transport the
sanitary and industrial wastes away from the area.
Indiscriminate discharges from sewers, stockyards, and indus-
try significantly polluted the river system until it became vir-
tually lifeless. More recently, contaminated runoff from

impervious surfaces has exceeded the sanitary discharges as
the most significant source of pollution. Flooding has
increased because of the increased volume of runoff from
paved areas, mostly along the northern reaches of the river.

Despite these problems, the Chicago River continues to be a
valuable resource. Much of its corridor has been set aside as
permanent open space such as parks and county forest pre-
serves. These areas not only serve the recreational needs of
an urban population, but contain some of the most diverse
native biological resources in the Chicago region. These
resources are the focus of some of the premier ecological
restoration work conducted by volunteers and professionals
in the Chicago area.

The Chicago Waterway System is used extensively for recre-
ational boating and, increasingly, fishing. Water quality in
recent years has improved dramatically through the efforts of
the Metropolitan Water Reclamation District of Greater
Chicago (MWRDGC). All of these factors have created a
renewed interest in the Chicago Waterway System. This inter-
est parallels the national focus on urban rivers and the poten-
tial of these resources to enrich the lives of people who live
in the cities through which they flow.

In 1992, the National Park Service initiated a project to galva-
nize local interest in the conservation and use of the Chicago
Waterway System. The purpose of this project was to promote
local stewardship of the waterway system through the integra-
tion of economic development, recreation, and environmental
conservation. As a result, the ChicagoRivers Demonstration
Project was initiated to include government resource agen-
cies and private interests. These entities included the
National Park Service, the USDA Forest Service, U.S. Fish and
Wildlife Service, U.S. Army Corps of Engineers, MWRDGC,
the Friends of the Chicago River, and many volunteers.

STUDY OBJECTIVES

As part of the ChicagoRivers Demonstration Project, the U.S.
Fish and Wildlife Service conducted an investigation of the
natural resources within a 1-mile-wide corridor along the
entire length of the Chicago Waterway System. This report
documents the results of the wetland, stream and natural
resource surveys conducted along the 156-mile river corridor
(Figure 1). The objectives of this study were to:

1) Update the National Wetland Inventory (NWI) maps for
the study corridor. The goal was to document the number,
character, and acreage of wetlands present along the entire
Chicago Waterway System corridor using current aerial
photography, NWI mapping, and limited ground-truthing.
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FIGURE 1 
Map of Study Reaches

STUDY REACHES1

Designation Length
Number Waterway (“common” name) (nautical miles)

1 West Fork of the North Branch
of the Chicago River (“West Fork”) 14

2A/B Middle Fork of the North Branch
of the Chicago River (“North
Branch” or “Middle Fork”) 24

3 Skokie River (“East Fork”) 17

4 North Shore Channel (“Channel”) 17.6

5A/B North Branch of the Chicago River
(“North Branch”) 17.2

6 Chicago River (“Main Branch” or
“Mainstem”) 1.4

7 South Branch of the Chicago River
(“South Branch”) and South Fork of
the South Branch of the Chicago
River (“Bubbly Creek”) 3.9

8 Chicago Sanitary and Ship Canal
(“San-Ship” or “Canal”) 8.2

9A/B Chicago Sanitary and Ship Canal
(“San-Ship” or “Canal”) 22.5

10A/B/C Calumet River, Little Calumet River
(“Little Calumet”) and Calumet-Sag
Channel (“Cal-Sag”), collectively
known as the Calumet Waterway
System 29.8

1The waterways included in the ChicagoRivers Demonstration Project
were divided into 10 reaches (sections) to facilitate resource assess-
ment and to establish common waterway sections for reporting study
findings. For those investigations which required more specific study
area delineation, subreaches were established and identified by a letter.
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2) Conduct representative fish and benthic invertebrate sam-
pling in the upper tributaries of the system. Previous
studies focused on the fish in the southern and more navi-
gable reaches of the study area.

3) Document and describe overall channel and habitat char-
acteristics.

4) Identify and present data on locations of natural areas and
open spaces located in the study area. These data include
locations of threatened and endangered (T&E) species and
other rare flora and fauna.

5) Compile representative literature and reports concerning
the natural resources of the Chicago Waterway System.

6) Describe historic and recent water quality trends.

REGIONAL DESCRIPTION

Geology and Geomorphology

Glaciers shaped the Illinois landscape over the course of
100,000 years during the Illinoisan (the earliest established
glaciation in the Chicago area) and Wisconsinan Ages of the
Pleistocene Epoch (Willman and Frye, 1970). The
Wisconsinan Age glaciation formed most of the Chicago
area’s existing topography. The glaciation period began
approximately 70,000 years ago and ended 7,000 years ago.
This period was divided into five substages: 1) Altonian; 2)
Farmdalian; 3) Woodfordian; 4) Twocreekan; and 5) Valderan.

During the Altonian substage, Winnebago drift was deposited
as the glacial ice retreated. Glaciers completely retreated
from the Chicago area during the Farmdalian time. Robein
silt, an organic peat, accumulated on the Altonian drift.
Weathering of the silt and underlying deposits formed the
Farmdale Soil, or Farmdalian substage. The silt and soil
eroded, but their evidence was found in the subsurface
layers. When the ice sheets progressively melted and
retreated, till was slowly deposited, eventually forming glacial
moraines. The retreating glaciers left behind till and drift and
an unsorted mix of rock fragments, which formed the parent
material of Chicago’s modern soils.

The Woodfordian time was the period of maximum
Wisconsinan glaciation. Several moraines were formed and
most of the glacial drift was deposited. Subsequently, during
the Twocreekan time, the glacial ice withdrew and created a
low-water stage of Lake Chicago, which preceded Lake
Michigan.

This period was followed by the Valderan substage, during
which the Valders glacier had advanced and deposited red till
and clay then retreated. The retreat of the Valders glacier sig-
naled the end of Lake Chicago and the beginning of Lake
Algonquin.

Five major moraine systems were formed during the
Woodfordian time in northern Illinois. The Highland Park,
Blodgett, Deerfield, Park Ridge, and Valparaiso moraines
occurred east to west away from Lake Michigan in a concen-

tric arc pattern in the northern reaches of the Chicago River.
Valparaiso moraines formed a system of large regional
moraines that comprised the outermost portion of the
system. Moraines appeared as ridges on the landscape paral-
leling the lakeshore (Willman and Frye, 1970). Topographic
low points or sags between the moraines corresponded to
natural drainage systems and former marshlands.

Today, the branches of the Chicago River occupy these
valleys. The lake border moraines, which were composed of
clayey tills, were the major sources of sediments in the water-
way system.

The Highland Park moraine extended from the
Wisconsin/Illinois State line southward into the northern part
of Cook County. A narrow, relatively flat plain separated the
Highland Park and Blodgett moraines, and was the plain on
which the Skokie River was formed. Prior to European settle-
ment, this area consisted of an extensive network of marshes
and other wetlands.

The Blodgett moraine is a narrow feature which for the
southern quarter of its length abutted the Deerfield moraine
to the west. Most of the plain that separated these two ridges
was drained by the Middle Fork of the Chicago River.

A short distance west of the Deerfield moraine was the Park
Ridge moraine. This feature extended several miles into Cook
County from its origin in west-central Lake County, Illinois.
Land between these glacial ridges was level to gently rolling
and was drained by the West Fork of the Chicago River
(Willman and Frye, 1970).

The Valparaiso moraine was a large system with smaller topo-
graphic features. This moraine extended from Wisconsin
south by southeast into Indiana. Numerous wetlands were
formed in depressions left by ice blocks and from the DuPage
and DesPlaines Rivers’ drainage system.

Illinois is currently split into 14 natural area divisions based
on topography and geology (Schwegman, 1973). The
ChicagoRivers Demonstration Project study area is located in
the Northeastern Morainal Division. The Northeastern
Morainal Division is composed of four sections: 1) the
Morainal; 2) the Lake Michigan Dunes; 3) the Chicago Lake
Plain; and 4) the Winnebago Drift. Most of the Chicago
Waterway System is located in the Morainal and the Chicago
Lake Plain sections.

The Northeastern Morainal Division is characterized by deep
glacial drifts, rough topography, outwash plains at the fronts
of terminal moraines, lake plains, and sand dunes. Soils in this
division range from very poorly drained in swales and depres-
sions to well-drained in the uplands.

The Chicago Lake Plain, on which most of the Chicago area
is located, is a conspicuous feature. The topography is level
because it was an ancient lakebed smoothed by wave action.
A defined series of erosional terraces and beaches separated
the lake plain from the surrounding morainal topography.
Soils high in sand are common on the lake plain, compared
with soils on the surrounding moraines which are high in clay.
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When the Wisconsinan ice retreated into the current Lake
Michigan Basin, an early glacial waterbody named Lake
Chicago was formed. This lake drained southwest by way of
the Chicago Outlet, a narrow channel cut through the
Valparaiso end moraine near the southwest edge of the lake
and entrenched itself in Silurian dolomite. Here, a unique
combination of till deposits and erosion created a topo-
graphic rise known as Mount Forest, which occurred in the
southern reaches of the Chicago River. Mount Forest exists
today near Lyons, Willow Springs, Palos Hills, Worth, and
Lemont. This triangular island formation is known as the
Palos and Sag Valley region.

Following glaciation, marshlands and narrow streams occu-
pied valleys both north and south of Mount Forest. These fea-
tures conveyed water from ancient Lake Chicago toward the
south and southwest to the ancient DesPlaines and Illinois
River valleys. In 1892, the swale and stream system that
formed north of Mount Forest was excavated in 1892 for the
Chicago Sanitary and Ship Canal (CSSC). The system located
to the south was excavated in 1922 for the Cal-Sag Channel
(Angle and Olis, undated).

Soils

Except for a small amount of igneous rock found in southern
Illinois, the outcrops of bedrock that occur in the State are
sedimentary and range in age from Cambrian to late
Pennsylvanian. Beneath the glacial deposits lies bedrock that
is mainly Silurian Dolomite. Most of the soil covering the
bedrock is derived from loess, a thin wind-deposited silt. This
soil is difficult to identify because it is mixed with other
materials such as small amounts of clay and fine sand. Loess
originated mainly in the bottomlands along streams and
valley trails of glacial rivers. Glacial outwash, glacial till, and
alluvium are also important soil materials in the area.

In Lake County, there are five mapped soil series bordering
the North Branch of the Chicago River (NBCR), the West
Fork of the NBCR, and the Skokie River (Paschke and
Alexander, 1970). The most predominant soil series is
Montgomery silty clay. This soil borders most of the West
Fork of the NBCR and sections of the Skokie River, and
occurs on low parts of the landscape. The Montgomery
series consists of deep, level to depressional, poorly drained
to very poorly drained soils that formed in clayey lake-laid or
glacial till deposits.

The soil series bordering most of the Skokie River, NBCR, and
some of the West Fork of the NBCR is Peotone silty clay loam.
The Peotone series consists of deep, level to depressional,
very poorly drained soils that formed in thick, silty, and
clayey, water-deposited materials. These soils are common in
low areas of Lake County.

Pella silty clay loam soil is found along the Skokie River and a
few small areas bordering the NBCR. This series consists of
deep, level, poorly drained soils that formed in silty and
clayey, water-deposited material over calcareous, medium-tex-
tured glacial drift. The drift consists of silt loam, loam or
sandy loam, is generally stratified, and in some places con-

tains a layer of gravel. These soils are found in low areas
throughout Lake County and are subject to ponding.

Ashkum silty clay loam and the Wauconda-Frankfort silt loam
soil series are found in small areas bordering the NBCR. The
Ashkum series consists of deep, level, poorly drained soils
that formed in silty and clayey, water-deposited material of
variable thickness and the underlying glacial till. These soils
are found in low areas throughout Lake County and are
subject to ponding.

The Wauconda series consists of deep, level to gently
sloping, somewhat poorly drained soils that formed in 2 to 3
feet of silty material and the underlying calcareous, stratified
silt and sand. These soils are found on uplands in all parts of
Lake County. The Wauconda-Frankfort silt loams are found
mainly in the southeast corner of the county. Some areas
contain only Wauconda silt loam and some only Frankfort silt
loam, although most areas have some of each. Surface layers
are often silt loam and a subsoil of silty clay loam. The topog-
raphy is nearly level.

Areas within DuPage and Cook Counties have been signifi-
cantly altered by urban development and little open space
remains. Most areas are nearly level to gently sloping because
of extensive grading. Hills have been leveled, low areas have
been filled and the natural soils disturbed. Soil boundaries
have become unrecognizable. Most of the soil types are con-
sidered Urban – Markham-Ashkum and Urban – Milford. The
designation “Urban” refers to land that has been developed
almost completely with buildings and pavement. and smooth-
ing. Urban land is modified by cuts and fills to an extent that
identification of the soil is not feasible.

Markham-Ashkum is characterized by built-up areas and
deep, gently rolling to nearly level, moderately well-drained
and poorly drained soils that have a clayey and silty subsoil
formed in glacial till. Milford is similar to Markham-Ashkum
except that it is formed in glacial lake sediment (Mapes, 1979).

The predominant soil series found along the Chicago Sanitary
and Ship Canal (CSSC) is Romeo silt loam. It is a dark, very
shallow soil formed in about 2 to 10 inches of medium tex-
tured alluvial sediments on level-bedded dolomitic limestone.
A soil association called Faxon-Kankakee-Rockton is also
found along the CSSC. This soil is a moderately deep to deep,
level to gently sloping, poorly drained to well-drained soil
that has a dominant loamy or silty subsoil. It was formed in
dolomite bedrock and very coarse glacial outwash on bottom
lands and terraces.

Eastward along the Cal-Sag Channel and the Little Calumet
River, the soils and soil associations are Faxon-Kankakee-
Rockton, Urban – Drummer-Barrington and Urban – Selma-
Oakville. Urban – Drummer-Barrington is characterized by
built-up areas and deep, nearly level to undulating, poorly
drained and well drained soils that have a silty and loamy
subsoil formed in glacial outwash. Urban – Selma-Oakville is
similar to Urban – Drummer-Barrington, except it was formed
in glacial outwash and glacial lake sediment (Wascher et al.,
1962).
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Regional Climate

The regional climate is predominately continental, character-
ized by frequent changes in temperature, humidity, cloudi-
ness, and winds. Prolonged warm spells in the summer are
infrequent, but long spells of dry weather during the growing
season are not unusual. The average length of the growing
season is about 155 days.

From late fall through winter, snow squalls are frequent,
resulting in a heavy total snowfall. The average annual snow-
fall is between 35 and 40 inches with at least one inch of
snowfall during 32 days a year. During some years, a single
prolonged storm can produce more than 2 feet of snow with
strong winds creating heavy drifts.

In winter, the average temperature is 25ºF. The average daily
minimum temperature is 17ºF.

During summer, the average temperature is 71ºF, and the
average daily maximum temperature is 81ºF. Temperatures
are cooler in the summer near Lake Michigan due to lake-
effect winds. Average precipitation is slightly less than 33
inches a year, occurring mainly between May and September.
The average annual relative humidity is about 61 percent;
during spring, the humidity is less than 15 percent.

HUMAN SETTLEMENT AND
WATERSHED DEVELOPMENT

Native American tribes, such as the Kickapoo, Potawatomi,
Miami, and Chippewa, were some of the earliest known set-
tlers in the Chicago River watershed and surrounding area.
These people used the eastern end of the drainage basin to
gain access between Lake Calumet, Lake Michigan, and the
DesPlaines Valley. This passage was later named the Chicago
Portage. Between 1673 and 1700, the Chicago Portage was
also used by French explorers, missionaries, and fur traders.
Land alterations began in the early 1800’s, when the first per-
manent settlers arrived causing large-scale agricultural con-
version of the land (Larson, 1979).

The mouth of the Chicago River became a natural meeting
place for water-borne travelers and an area worthy of military
protection. Fort Dearborn was established in 1804 to prevent
the British and their Indian allies from recapturing the vital
water transportation route. As the population of the Chicago
area grew, so did commercial development and commerce. A
permanent harbor suitable for large vessels was essential for
the commercial development of the area. In 1833, work was
begun on the Chicago Harbor, beginning a long and complex
history of use and modification of the land and watershed.

The current Chicago Waterway System is largely an intercon-
nected network of both natural and artificial channels, much
of which has been modified. Historically, the system con-
sisted of shallow streams and broad marshes (Larson, 1979;
Kirschner, 1983). Early alteration and channelization of these
landscape features allowed for agricultural drainage; efficient
transportation of people, agricultural products and manufac-
tured goods; and relief from flooding (Kirschner, 1983).

Literature on early settlement (Buisseret and Danzer, 1984)
and pre-settlement conditions in the 1830’s (Hanson, 1981)
indicate the presence of marshlands, wet forests and streams
along the upper reaches of the forks to the North Branch of
the Chicago River.

In pre-settlement times, the region now occupied by the
Skokie Lagoons and Skokie River system was mostly marsh-
lands, swamps, and sloughs (Hanson, 1981; Hutchison, 1988;
Moran, 1978). Early European settlers tried unsuccessfully to
drain the marshlands that paralleled Lake Michigan. By the
early 1900’s, much artificial drainage had been successfully
accomplished. In describing the watershed of the Skokie
Marsh, Sherff (1913) mentioned the series of shallow ditches
and drainage tiles that traversed the rural part of the “North
Shore.” These marshlands had been extensively ditched from
the stream origin near Waukegan south to the Skokie Marsh.

In 1920, the Forest Preserve District of Cook County
(FPDCC) Board passed a resolution to purchase nearly 2,000
acres of the Skokie Marsh region (Mann, 1965). As communi-
ties around the marshlands grew, so did flooding and mos-
quito abatement concerns. Local drainage districts
maintained shallow channels and ditches that moved stag-
nant water away from the marsh areas. Artificial drainage pat-
terns were draining the marsh. By 1920, much of the original
character of the Skokie Marsh had been lost (Baker).

Plans to modify the marshlands into a series of ponds or
lagoons for flood control were developed in 1929 (Mann,
1965). By 1942, the Civilian Conservation Corps had moved
4 million cubic yards of earth, and had built a seven-lagoon
system, a series of related dams, and essential water control
structures (FPDCC, 1970).

Between 1892 and 1900, the Chicago Sanitary and Ship Canal
(CSSC) was constructed to drain sewage away from Chicago
and the city’s water source and to accommodate commercial
barge traffic. The CSSC paralleled both the Illinois and
Michigan (I&M) Canal and the DesPlaines River.

The North Shore Channel is an artificially constructed land-
scape feature. Constructed between 1908 and 1910, this
channel was designed specifically to drain sewage away from
Lake Michigan, which was the principal source of drinking
water for the region.

Between 1911 and 1922, the Calumet-Sag Channel (Cal-Sag)
was constructed by the Metropolitan Sanitary District of
Greater Chicago (MWRDGC). The channel extended 15.9
miles from the CSSC to the Little Calumet River. It followed
the former outlet of Glacial Lake Chicago, which had become
a marshy drainageway. This channel was constructed to
reverse the flow of the Calumet River from east to west and
to prevent pollution discharges into Lake Michigan. The
channel has been widened and deepened since its original
construction to accommodate larger vessels.

These waterway projects generally coincided with the late
19th century industrial development in the Calumet region.
The Calumet River and Calumet Harbor were dredged and
channelized to accommodate larger draft ore boats and
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ocean-going vessels that supplied raw material to the
growing Illinois Steel Works and related facilities. Extensive
tracts of marshlands were filled to create areas on which to
build these steel mills.

During the 19th century, untreated industrial and municipal
wastes were discharged directly into the Calumet River.
Water-related health issues occurred in the years following
development of the Lake Calumet region. Reversal of the
Calumet River was considered essential to limit degradation
of Lake Michigan’s water quality. On a smaller scale, the Cal-Sag
Channel and the O’Brien Lock and Dam facility were construct-
ed to facilitate the reversal of the Calumet River (Larson,
1979).

Water quality problems associated with the Chicago River
have existed since the area was first settled in the early 19th
century because of disposal of municipal wastes. The poor
drainage of the Chicago River has occurred since the area’s
glacial history. Chicago was built in the shallow margin of
post-glacial Lake Michigan. As the lake level dropped, the flat
lake bottom became exposed forming the marshland which
is now occupied by the city.

Subsequent to glaciation, the Chicago River was left as a
shallow, sluggish stream flowing through wetlands and drain-
ing into Lake Michigan. In 1869, John Lewis Peyton
described the Chicago River as “a sluggish, slimy stream, too
lazy to clean itself, and on both sides of its north and south
branches, upon a level piece of ground, half dry and half wet,
resembling a salt marsh.” As was common with cities located
on waterways, raw waste was dumped into the river to be
washed “away” and cleansed by natural biological means.
Unfortunately, the small, slow flowing river emptied waste
into Lake Michigan, which served as the city’s primary water
supply.

The population of Chicago ballooned in the late 19th and
early 20th centuries. As a result, the river transported greater
waste loads. Because the river flowed into Lake Michigan,
sewage and associated pathogens would flush into the lake
during storm events and contaminate the city’s water supply.
In 1854, cholera epidemics in Chicago killed 5.5 percent of
the population (3,575 people), and 12 percent (183,000
inhabitants) died from this disease in 1885.

The human denizens of Chicago were not the only source of
river pollution. In 1865, union stock yards opened on 325
acres south of a canal off the South Branch. Other stock yards
were also located along the river. In the early part of the 20th
century, packing and slaughter houses discharged tons of pol-
lution into the river.

Work on the Illinois and Michigan Canal (I&M) occurred
between 1836 and 1848. Built prior to the advent of sewage
treatment, the I&M Canal provided a means for the first steps
in water quality improvement by providing a southerly outlet
for the Chicago River. Water was pumped from the South
Branch into the canal for barge traffic between Chicago and
LaSalle Streets. The water that was pumped was heavily laden
with raw sewage. One can only imagine the stench created

by the decomposing sewage carried along the shallow barge
canal to the Illinois River. Canal traffic peaked in 1882, then
dropped due to the development of rail access and the
Chicago Sanitary and Ship Canal (Meyer and Wade, 1969).

The pumping of Chicago River water into the I&M Canal
created improved water quality in the main channel. One
description called it “comparatively pure with little odor.” By
1871, the f low of the Chicago River was directed in a
southerly direction via the I&M Canal. In 1880, 90 sewers
drained untreated, raw sewage directly into the Chicago
River. Both the North Branch and South Branch (Bubbly
Creek) were very polluted, discolored and produced “consid-
erable odor.” Water supply and sewage disposal were still
problematic. The death rate from typhoid reached 174 per
100,000 in 1891. Improvement in the water quality of the
Chicago River did not occur until the early part of the 20th
century with completion of the CSSC and diversion of Lake
Michigan water.

Construction of the CSSC in 1900 required excavation of
more earth than the Panama Canal. The CSSC breached the
continental drainage divide between the Chicago and Des
Plaines Rivers and connected the Lake Michigan drainage
basin with the Mississippi drainage basin. The canal carried
sewage away from the city, reduced flooding and created nav-
igation facilities for barges. In this latter respect, it replaced
the then obsolete I&M canal. Additional improvements to the
water quality of the Chicago River did not occur until treat-
ment of municipal and industrial effluents improved.

The CSSC District, founded in 1889, was formed because the
natural drainage areas did not conform to existing political
boundaries, and the sewage disposal scheme extended
beyond Chicago’s city limits. When first formed, the CSSC
District, encompassed 185 square miles. By 1969, the metro-
politan sanitary district had increased to 860 square miles.

The advent of active sewage treatment, along with the dilu-
tion effect of Lake Michigan diversion and flushing the pollu-
tants downstream via the Des Plaines River, did much to
improve the water quality of the Chicago River. The packing
and slaughter houses cooperated in the development of
sewage treatment systems to decrease the suspended solids
in the river. Once the slaughter/packing house and tannery
wastes were controlled, the water quality of the river stabi-
lized for a period of time. Further improvements occurred
with improved waste treatment. However, the combined
sewer system, which carried both storm water and sewage,
overflowed into the river during heavy storms, causing peri-
odic water quality problems.

EXISTING CHICAGO WATERWAY SYSTEM

Today, the north branches of the Chicago River, including the
West Fork, Middle Fork, and Skokie River, flow through low-
lying urbanized reaches of the northern metropolitan area.
The streams carry runoff from light and heavy industries, as
well as residential neighborhoods, parks, and golf courses.
Due to urban encroachment, the streams have become
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increasingly restricted, incised channels. Urbanization has
created more impermeable surfaces, increasing both the
volume and rate of runoff after storm events. These streams
carry relatively high volumes of surface runoff, which cause
flooding.

The original Chicago Waterway System consisted of wet
prairies, marshes, and marshy interconnecting streams. The
system is largely a network of both natural and excavated
channels originally constructed to promote drainage for agri-
culture, flood control, and commercial navigation.

Today, the Chicago Waterway System provides drainage for a
watershed extensively developed for urban uses. It is still
heavily used for commercial navigation. From the standpoint
of biological diversity, much has been lost. The waterway
does not even remotely resemble its marshy, meandering pre-
cursor; however, the corridor and its remnant wetlands,
prairies, and oak woodlands are now largely confined to
forest preserves. These areas harbor significant biological
diversity, and the corridor provides vital open space in a
densely populated urban area.

In north suburban Lake and Cook Counties, the predominant
land use adjacent to the Chicago Waterway System is a mix of
high and low density residential and commercial develop-
ment, as well as golf courses, forest preserves, and limited
areas still in agriculture. Significant forest preserve holdings
are located along the NBCR and the Skokie River in northern
Cook County and on the north side of the City of Chicago.
Within the City of Chicago, both residential and industrial
uses become more prevalent. Downtown Chicago is primar-
ily high-rise commercial, with a few high-rise residential
buildings. South of downtown, land uses are mixed open
space (vacant industrial sites) and active industrial, with
limited residential development.

Industry dominates land use activities along the CSSC.
Examples of businesses include active and abandoned stone
quarries, oil terminals, MWRDGC sludge treatment facilities,
chemical processors, manufacturing plants, barge operations,
and salvage companies. Residential development predomi-
nates near the towns of Summit and Willow Springs. Oil
refineries, chemical tank farms, barging support facilities, and
numerous old quarry operations are common further south.
Residential development occurs primarily along the eastern
and southern channel banks between Lemont and Lockport.

Although a portion of the waterway system passes through
the heavily industrialized communities of Hegewisch, South
Deering, and the southeast side of the City of Chicago, the
banks of the Cal-Sag Channel are not completely developed.
Except for reaches near Lake Calumet and the Calumet River,
much of the land adjacent to this waterway remains dedicated
open space and preserved by the county forest preserve
system.

Industries, such as Acme Steel, ore and mineral storage areas,
freighter terminals, and abandoned industrial land, dominate
land uses adjacent to the river channel in Reaches 10B and
10C. Reach 10C, however, includes a remnant of the original

Calumet wetlands, which is among the most important wet-
lands for wildlife in the entire corridor.

The Illinois Environmental Protection Agency has established
water quality classifications for waterbodies in Illinois.
General Use standards are intended to protect aquatic life,
primary (swimming) and secondary (boating) recreation,
agriculture, and industrial uses. General Use standards apply
to most waters in Illinois. Reaches assessed as Secondary Use
waters do not support recreation, such as swimming, but do
support boating. Secondary Use classification is applied only
to certain stream and canal sections in the Chicago area.

The Chicago River, South Branch, and the CSSC were con-
structed or modified to handle municipal and industrial waste,
as well as to provide shipping to the Gulf of Mexico. As a
result of municipal and industrial wastewater discharges into
the shallow, slow-flowing river system, the water quality has
historically been extremely poor. Though no historic moni-
toring records exist, the water quality of the Chicago River
has improved since the 1930’s and has shown measurable
improvement since 1975 when monthly monitoring was initi-
ated. The classification of several reaches of the Chicago
River as Secondary Use waters is indicative of the continuing
burden placed upon the river to carry treated wastes down-
stream and of their modified habitats.

Due to the influence of Lake Michigan diversion water, the
North Shore Channel above the Northside Treatment Facility
and the mainstem Chicago River (Lake Michigan to Wolf
Point) have better water quality than the downstream
reaches. These two reaches and the North Branch above the
confluence with the North Shore Channel are the only
reaches to be classified as General Use waters.

The remaining stream reaches in the Chicago area are classi-
fied as Secondary Use waters. These include the South
Branch of the Chicago River; South Fork of the South Branch
of the Chicago River; the North Branch of the Chicago River
from the confluence with the North Shore Channel south to
the confluence with the South Branch; East Channel of the
North Branch of the Chicago River (Goose Island); the
Chicago Sanitary and Ship Canal (CSSC), and the North Shore
Channel downstream from the North Side Water Reclamation
Plant. The location of stream reaches addressed in this report
are delineated in Figure 1.

Metropolitan Water Reclamation District of Greater
Chicago Monitoring Results

Since 1975, the MWRD has monitored 25 water quality
parameters on a monthly basis (Table 54) at the stations
listed in Table 55.

Figures 10-22 illustrate mean annual values for selected water
quality parameters at 16 locations on the Chicago River and
9 locations on the Calumet River from 1975 through 1991.
Parameters listed but not illustrated did not exceed the
standard during the record period. Certain locations consis-
tently exhibit violations of water quality standards, yet the
frequency of violations appears to be decreasing. In general,
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stations exhibiting poor water quality in the mid-1970’s have
improved in recent years.

The 1992 water quality report for monitoring during 1991
indicated General Use waters of the Chicago and Calumet
Rivers had eighteen parameters in complete compliance and
eight parameters in partial compliance (Table 56). Water
quality samples from Chicago area Secondary Contact waters
exhibited fifteen parameters in complete compliance. Six
other parameters were in partial compliance (Table 57).

Because the water quality standards are stricter for the
General Use waters, these waters experience more frequent
violations of dissolved oxygen, iron concentrations, and fecal
coliform counts than the Secondary Use waters. Of the para-
meters monitored, fecal coliform counts exhibited the lowest
rate of compliance. Fecal coliform counts are familiar to
many people as a water quality measurement because of its
use for beach closure. Because the river is small and is used
to carry waste from a metropolitan area, even those reaches
of the river classified for General Use will most likely not be
safe for swimming throughout the year. No one in the 1994
user survey reported swimming in these reaches of the river.

Secondary Use waters, which comprise most of the system,
had water quality violations involving ammonia-nitrogen 5.4
percent of the time. Violations were reported for total dis-
solved solids (TDS), pH, oil and grease, copper, and
chromium. There are no fecal coliform standards for
Secondary Use waters.

During the early 1980’s, average annual fecal coliform counts
(cts) ranged as high as 100 to 150 times the 400 cts/100 ml
standard used by the MWRD. Concentrations of fecal coliform
bacteria have decreased in recent years, but in 1991, average
annual counts still exceeded the MWRD standard by 25 times
at County Line Road on the Skokie River and by about 50
times at Orr Road on Thorn Creek. Outer Drive on the main-
stem, Central Avenue on the north branch, County Line Road
on the west fork, and Wolf Lake on the Calumet River were
the only stations that had average annual means in compli-
ance with the MWRD standard. These are the stations most
influenced by the Lake Michigan diversion waters. Again,
these means do not indicate the range of readings which, at
times, may exceed the MWRD water quality standard.

Tunnel and Reservoir Project (TARP)

Interception of combined sewer overflows prior to entry
into the river will stabilize and improve the water quality of
the river. The Tunnel and Reservoir Project (TARP) is
intended to provide this interception and storage capacity for
waste and storm water treatment.

The TARP system intercepts the combined sewer overflow
prior to discharge into the river. By decreasing the number of
combined sewer overflow (CSO) events, the TARP system
protects the water quality of the Chicago and Calumet
Rivers. The overflow is stored in reservoirs, passed through
the treatment system, then returned to the river. Ideally,
the system will carry storm-related flows to reservoirs for

treatment rather than discharging the effluence directly into
the river. Until the TARP system is completed, combined
overflows will continue during severe storm events. When
they occur, these overflows will adversely affect the condi-
tion of the river.

The 31-mile long mainstream tunnel system began operation
in May 1985. Phase I of TARP has improved water quality in
the river as shown by water quality measurements taken
before and after TARP went on-line. The West Southwest
Wastewater Treatment Plant treats the CSOs captured by the
mainstream tunnel and discharges the treated wastewater to
the CSSC. Between January 1986 and June 1993, the main-
stream tunnel system collected 186.1 billion gallons of CSO.
Based on measurements of biological oxygen demand (BOD),
total suspended solids (TSS) and ammonia-nitrogen concen-
tration in the pumpback flows, 79 million pounds of BOD,
413.12 million pounds of TSS and 11.62 million pounds of
ammonia-nitrogen were removed by the mainstream TARP
during the 61⁄2 year period (Table 58). This reduction in pollu-
tant loading has improved water quality by reducing the
oxygen demand and nutrient levels in the stream.

Water quality data collected from monthly samples at six sta-
tions on the North Shore Channel, the Chicago River, and the
CSSC were summarized for 72 months before TARP operation
began (January 1979 through December 1984) and 72 months
after TARP operation began (January 1986 through Decem-
ber 1991). Comparison of pre- and post-TARP conditions
showed a general increase in dissolved oxygen concentra-
tions and a reduction in biological oxygen demand,
ammonia, and total phosphorus concentrations (Tables 59
and 60).

Aquatic Habitat

Improvements in aquatic habitat have occurred since May
1985 due to the elimination of chlorination treatment of
plant effluence discharged into Secondary Use waters. By
decreasing the chlorine in the waterway, fish and aquatic veg-
etation less tolerant of polluted conditions have been able to
recolonize the river. Perhaps the other most limiting factors
for aquatic life are the dissolved oxygen and ammonia con-
centrations. Without enough oxygen dissolved in the water,
aquatic organisms will suffocate. Ammonia is toxic and can
kill aquatic organisms at concentrations as low as 5 ppm.

Mean dissolved oxygen concentrations on the Chicago and
Calumet Rivers show that dissolved oxygen is adequate for
aquatic life at most stations. These mean levels are based on
monthly samples, and there is no indication of minimum
levels encountered during or between monitoring events.
The lowest dissolved oxygen concentration, rather than the
mean concentration, becomes the limiting factor over time.
Similarly, the monthly mean concentration of ammonia at the
sampling sites does not indicate the peak concentrations that
would adversely affect aquatic populations.

Additional TARP reservoirs could further decrease the fre-
quency of CSO events, and, in turn, decrease pollutant loadings
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to area waterways. This would result in higher dissolved
oxygen levels and lower biological oxygen demand,
ammonia-nitrogen levels and nutrient concentrations (COE,
1986). Even with TARP Phase I completed, combined sewer
overflow events will continue to degrade the water quality in
area waterways. Most reaches will remain suitable only for
secondary contact because of treated municipal and indus-
trial wastewater and surface runoff. With improvements in
water quality, additional stream reaches may support a more
diverse aquatic fauna; however, other forms of environmental
degradation, such as sediment contamination, may continue.

STUDY CORRIDOR

The Chicago Waterway System is primarily located in Lake
and Cook Counties, Illinois, with small areas passing through
Will and DuPage Counties. The study area begins at the
northern headwaters of each of the three Chicago River
branches (West Fork, Middle Fork, and Skokie River), and
extends south and west to Lockport and east along the Cal-
Sag Channel and Calumet River to Lake Michigan. The study
corridor extends one-half mile on either side of the waterway
and stretches 156 miles in length.

The river corridor is divided into 10 reaches, some of which
are divided into subreaches (Figure 1). The reaches are gener-
ally defined by the location of confluences that comprise the
Chicago Waterway System. These 10 reaches are described
below.

Reach 1:  West Fork of the North Branch of the
Chicago River

Limits: Headwater north of Everett Road, Lincolnshire, Lake
County to confluence with mainstem North Branch Chicago
River at Golf Road, Morton Grove, Cook County.

Length: 14 miles

Communities: Lincolnshire, Riverwoods, Deerfield,
Northbrook, Glenview, Morton Grove

Reach 2 (including 2A and 2B):  Middle Fork of the
North Branch of the Chicago River

Limits: Headwaters at Belvidere Road, Park City, Lake
County to confluence with West Fork at Golf Road, Morton
Grove, Cook County. Reach 2A includes confluence with
Skokie River in Wilmette to confluence with West Fork in
Morton Grove. Reach 2B includes headwaters to confluence
with Skokie River in Wilmette.

Length: 24 miles (3 miles for 2A and 21 miles for 2B)

Communities: Park City, Lake Bluff, Lake Forest, Highland
Park, Deerfield, Northfield, Wilmette, Morton Grove

Reach 3:  Skokie River

Limits: Headwaters north of Il. Rt. 137, North Chicago, Lake
County to confluence with North Branch north of Lake
Avenue, Wilmette, Cook County.

Length: 17 miles

Communities: Lake Bluff, Lake Forest, Highland Park,
Northfield, Winnetka, Wilmette

The West Fork (Reach 1); the North Branch, including Middle
Fork (Reach 2A,B); and the Skokie River (Reach 3) are
approximately parallel. The West Fork and North Branch lie
between 1.12 and 1.75 miles apart. The North Branch and
the Skokie River lie between 0.5 and 1.5 miles apart.

Reach 4:  North Shore Channel

Limits: Lake Michigan at Wilmette Harbor, Wilmette, Cook
County to confluence with North Branch near Lake Avenue,
Wilmette, Cook County.

Length: 7.6 miles

Avg. Width/Depth: 150 feet/8 feet

Communities: Wilmette, Evanston, Lincolnwood, Skokie,
City of Chicago

Reach 5 (including 5A and 5B):  North Branch of the
Chicago River

Limits: Confluence with West Fork north of Beckwith Road/
Church Street bridge, Morton Grove, Cook County to conflu-
ence with mainstem Chicago River at Wolf Point, Wacker
Drive and Lake Street, Chicago, Cook County. Reach 5A
extends from confluence with West Fork in Morton Grove to
confluence with North Shore Channel in Wilmette. Reach 5B
extends from the confluence with North Shore Channel to the
confluence with the mainstem Chicago River at Wolf Point.

Length: 5A is 10.5 miles; 5B is 7.2 miles

Width/Depth (Authorized Federal Channel): 150-200 feet/
9-21 feet

Communities: Morton Grove, Niles, Wilmette, City of Chicago

Reach 6:  Chicago River

Limits: Confluence with North Branch at Wacker Drive and
Lake Street to mouth of Chicago Harbor, Lake Michigan.

Length: 1.4 miles

Width/Depth (Authorized Federal Channel): 180-400 feet/
21 feet

Communities: City of Chicago

Reach 7:  South Branch of the Chicago River and South
Fork of the South Branch of the Chicago River

Limits: Confluence with mainstem Chicago River at Wolf
Point, Wacker Drive and Lake Street, Chicago, to the Ashland
Avenue bridge, Chicago. Includes South Fork South Branch
(Bubbly Creek) and the turning basin east of Ashland Avenue.

Length: 3.9 miles

Width/Depth (Authorized Federal Channel): 150 feet/17 feet

Communities: City of Chicago
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Reach 8:  Chicago Sanitary and Ship Canal
(Ashland Avenue to Interstate 55)

Limits: Ashland Avenue bridge, Chicago, to the I-55 bridge in
Summit, Cook County

Length: 8.2 miles

Width/Depth (Authorized Federal Channel): 300 feet/17 feet

Communities: City of Chicago, Stickney, Summit, Forest View

Reach 9 (including Reaches 9A and 9B):  Chicago
Sanitary and Ship Canal (Interstate 55 to Lockport)

Limits: I-55 bridge in Summit, Cook County to the
Metropolitan Water Reclamation District lock in Lockport,
Will County. Reach 9A extends from the I-55 bridge to the
confluence with the Cal-Sag Channel. Reach 9B extends from
the confluence with the Cal-Sag Channel to the lock at
Lockport.

Length: 22.5 miles (10 and 12.5 miles for Reaches 9A and
9B, respectively)

Width/Depth (Authorized Federal Channel): 160-200 feet/
23 feet

Communities: Summit, Bedford Park, Justice, Willow
Springs, unincorporated DuPage County, Lemont, unincorpo-
rated Cook County, Romeoville, unincorporated Will County,
and Lockport

Reach 10 (including Reaches 10A, 10B, and 10C): Calumet-
Sag Channel, Little Calumet River, and Calumet River

Limits: Confluence with Chicago Sanitary and Ship Canal,
Route 83 and Route 171, DuPage County to Calumet Harbor
at Lake Michigan, Chicago. Reach 10A extends from the con-
fluence with the Chicago Sanitary and Ship Canal to the con-
fluence with the Little Calumet River. Reach 10B extends
from the Little Calumet River to O’Brien Lock. Reach 10C
includes the Calumet River from O’Brien Lock to Lake
Michigan.

Length: 29.8 miles (15.9, 7.1, and 6.8 miles for Reaches 10A,
10B, and 10C, respectively)

Width/Depth (Authorized Federal Channel): 300-450 feet/
9-27 feet

Communities: City of Chicago, Palos Park, Palos Hills, Palos
Heights, Alsip, Crestwood, Robbins, Blue Island, and Calumet
Park.

Reach 10 extends 29.8 miles and is divided into three shorter
reaches: Reach 10A (Cal-Sag Channel proper from Chicago
Sanitary and Ship Canal at mile 303.5 to Little Calumet River
at mile 319.4); Reach 10B (Little Calumet River and Calumet
River from Cal-Sag Channel at mile 319.4 to O’Brien Lock at
mile 326.5); and Reach 10C (Calumet River from O’Brien
Lock at mile 326.5 to Lake Michigan at mile 333.3).

Reach 10A extends 15.9 miles (mile 303.5 to mile 319.4);
Reach 10B extends 7.1 miles (mile 319.4 to mile 326.5); and
Reach 10C extends 6.8 miles (mile 326.5 to mile 333.3).

STUDY METHODOLOGY

Wetlands Characterization

Overview

The purpose of this part of the study is to refine and update
the U.S. Fish and Wildlife Service’s National Wetlands
Inventory (NWI) mapping, which was completed for the
study area in 1981. Since that time, extensive urban develop-
ment has occurred, particularly in the northern reaches. This
effort involved: 1) summarizing existing NWI wetlands data
for each reach, including the total number and acreage of
wetlands by type; 2) documenting the effects of develop-
ment on wetlands known to exist in 1981; 3) identifying
additional wetlands which have either appeared since 1981
or which were not identified by NWI because of the limits of
resolution; and 4) establishing new wetland baseline condi-
tions for planning purposes. This portion of the natural
resource inventory study represents most of the work con-
ducted during the 1993 field season.

This updated mapping exercise is not a NWI work product,
and the results are not comparable to the original NWI
mapping. The materials and procedures used differed
between NWI and this mapping exercise. However, the
updated mapping accurately identifies those wetlands that
were previously shown in the NWI, but which no longer
exist. It cannot be assumed that all wetlands identified in this
study represent “new” wetlands that have appeared on the
landscape since 1981. Most of these wetlands probably were
not shown in NWI because the resources were beyond
NWI’s limits of resolution or because they did not meet
NWI’s existing definition of a wetland. All wetlands discussed
in this study can be identified according to the 1987 Corps of
Engineers Wetlands Delineation Manual.

Mapping Procedures

National Wetlands Inventory (NWI) maps were used as the
basis for locating and mapping wetlands within the study cor-
ridor. All wetlands were identified using aerial photography
then compared with NWI mapped wetlands. Color aerial
photos on a scale of 1″ = 500′ were taken in May 1993 for
Reaches 1, 2A, 2B, and 3. In September 1993, Reaches 6, 7, 8,
9A, and 9B were flown and color aerial photos at the same
scale were produced. Both of these sets of aerial photographs
were produced in overlapping pairs for stereoscopic analysis.
Color aerial photos were taken at varying scales of Reaches
4, 5A, and 5B in July 1993. Reaches 10A, 10B, and 10C were
evaluated using 1″ = 500′ black and white aerial photos,
dated September 1992.

Comparisons between wetland photosignatures and corre-
sponding NWI maps along the study corridor were made to
determine if the NWI wetlands mapped in 1981 were: 1) still
present and, if so, if the wetland had changed in size or had
been altered and a new wetland code was needed; or 2) no
longer existed. The comparisons were also conducted to
determine if wetlands now were present where none had
previously been mapped.
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A stereoscope was used for interpreting photos available in
stereo pairs. The added depth helped to identify the exis-
tence of a wetland. Typical wetland photosignatures included
standing or open water, dark phototones indicative of satu-
rated soils, and rough textures associated with robust emer-
gent vegetation. Hydric soils were also used as a factor to
confirm the presence of wetlands. Soil surveys prepared by
the Natural Resource Conservation Service and the Illinois
Agricultural Experiment Station were used in conjunction
with the NWI maps and aerial photographs to identify wet-
lands. Advanced Identification (ADID) maps were also used
to help identify new or existing wetlands for portions of the
river corridor in Lake County.

An ADID study was conducted by the U.S. Environmental
Protection Agency (USEPA) and the U.S. Army Corps of
Engineers (COE) to identify those wetlands which were
considered to have high functional values and which were
considered undesirable for filling. This study involved both
wetland mapping and wetland evaluation components. The
study was conducted in conjunction with the Lake County
Wetland Inventory, which involved mapping all wetlands in
the county as part of the 1985 Food Security Act require-
ments. The final ADID maps were produced in 1992.

Most of the identification, verification, and mapping of wet-
lands within the study corridor involved the use of aerial
photographs; however, limited ground-truthing in the field
was also conducted. All field work was conducted between
June and December 1993.

Boundaries of existing wetlands that appeared to have
changed between 1981 and 1993 were verified and docu-
mented in the field. Forested wetlands and flatwoods were
also confirmed in the field. These were among the most diffi-
cult wetlands to identify in the 1993 photos because trees
had already leafed out at the time the photos were taken.
Wetlands that had apparently disappeared since the original
mapping was conducted were also field-checked. Other wet-
lands were also field-checked, if photos showed a potential
for habitat restoration.

All changes that have occurred since the original NWI
mapping in 1981 were documented and mapped during this
exercise. Typically, these included the appearance of previ-
ously unidentified wetlands, boundary changes to existing
wetlands, and documentation of the absence of previously
mapped wetlands. The approximate acreage of each wetland
was determined using a planimeter after first outlining the
wetland on a mylar that was overlain on an aerial photo. To
aid in identifying locations of the new wetlands, major roads,
railroads, and “landmark” cultural features were also drawn
on the mylars. The mylars were sent to a Geographic
Information System (GIS) lab located at the U.S. Army
Construction Engineering Research Lab in Champaign,
Illinois. The GIS lab digitized outlines of the new and modi-
fied wetlands. These new and modified wetland areas are
delineated in Figures 4-9.

Wetlands Classification System

Although this part of the study focuses on wetlands because
of their special biological attributes, the NWI classification
system includes both wetlands and deepwater habitats
(Cowardin et al., 1979). The boundary between the two
areas is the point at which water depths exceed 6.6 feet. This
is the general limit of light penetration required to support
aquatic or wetland vegetation. It should be understood that
the modified NWI maps appended to this report show both
wetlands and deepwater habitats, and the term “wetlands” is
used inclusively to refer to any mapping unit, whether it is
technically a wetland or a deepwater habitat.

The NWI wetland classification system classifies wetlands
and deepwater habitats by major systems, subsystems,
classes, subclasses, and various special modifiers (Figure 2).
All wetlands within the study corridor fall into one of three
major wetland systems: palustrine, lacustrine, or riverine.

Palustrine wetlands are the most common wetlands in the
study corridor. In general, these include all freshwater wet-
lands dominated by trees, shrubs, and emergent herbaceous
plants. They also include other water bodies lacking such
vegetation that are less than 20 acres and have maximum
water depths of less than 6 feet. Palustrine wetlands include
areas traditionally known as marshes, swamps, bogs, fens,
wet prairies, and ponds. The three most common classes of
palustrine wetlands are defined by vegetation type, such as
forested, shrub-scrub, and emergent. A fourth class, open
water, is used to classify ponds.

Lacustrine wetlands occur in topographical depressions, have
less than 30-percent coverage of trees, shrubs, or emergent
vegetation, and are larger than 20 acres. Smaller water bodies
are also included in this category, if the greatest water depth
exceeds 6.6 feet. In the study corridor, lacustrine wetlands
are represented by open water sloughs and shallow lakes
adjacent to some of the southern river reaches (e.g.,
Saganashkee Slough, Lake Calumet).

Riverine wetlands include all wetlands and deepwater habi-
tats contained within a channel, except for areas dominated
by trees, shrubs, or other emergent vegetation which are
considered part of the palustrine system. In the study corri-
dor, riverine wetlands are represented by the river, canal
channels, and tributary streams.

Throughout this report, wetland classifications are identified
by letter and number codes. The first 2 or 3 symbols repre-
sent the system and class (e.g., PEM = palustrine emergent).
The remaining symbols are modifiers that describe other
characteristics such as hydrology, soils, or dominant vegetation.
A key to all of the codes used in the text is shown in Figure 2.

Additional Wetland Information

Where specific data are available concerning individual wet-
lands of importance, such as those used by threatened or
endangered species or other wildlife, published surveys, or
that have Illinois Natural Areas Inventory or Nature Preserve
designation, information is provided in the text. Although
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FIGURE 2 Cowardin Wetland Classification System

RB – ROCK UB –UNCONSOLIDATED *SB – STREAMBED AB – AQUATIC BED RS – ROCKY US – UNCONSOLIDATED **EM – EMERGENT OW – OPEN WATER/
BOTTOM BOTTOM SHORE SHORE Unknown Bottom

1  Bedrock 1  Cobble-Gravel 1  Bedrock 1  Algal 1  Bedrock 1  Cobble-Gravel 2  Nonpersistent
2  Rubble 2  Sand 2  Rubble 2  Aquatic Moss 2  Rubble 2  Sand

3  Mud 3  Cobble-Gravel 3  Rooted Vascular 3  Mud
4  Organic 4  Sand 4  Floating Vascular 4  Organic

5  Organic 5  Unknown Submergent 5  Vegetated
6  Vegetated 6  Unknown Surface

1 – TIDAL 2 – LOWER PERENNIAL 3 – UPPER PERENNIAL 4 – INTERMITTENT 5 – UNKNOWN PERENNIAL

R – RIVERINESYSTEM

SUBSYSTEM

CLASS

Subclass

RB – ROCK UB –UNCONSOLIDATED AB – AQUATIC BED US – UNCONSOLIDATED ML – MOSS EM – EMERGENT SS – SCRUB SHRUB FO – FORESTED OW – OPEN WATER/
BOTTOM BOTTOM SHORE SHORE Unknown Bottom Unknown Bottom

1  Bedrock 1  Cobble-Gravel 1  Algal 1  Cobble-Gravel 1  Moss 1  Persistent 1  Broad-Leaved Deciduous 1  Broad-Leaved Deciduous
2  Rubble 2  Sand 2  Aquatic Moss 2  Sand 2  Lichen 2  Nonpersistent 2  Needle-Leaved Deciduous 2  Needle-Leaved Deciduous

3  Mud 3  Rooted Vascular 3  Mud 3  Broad-Leaved Evergreen 3  Broad-Leaved Evergreen
4  Organic 4  Floating Vascular 4  Organic 4  Needle-Leaved Evergreen 4  Needle-Leaved Evergreen

5  Unknown Submergent 5  Vegetated 5  Dead 5  Dead
6  Unknown Surface 6  Deciduous 6  Deciduous

7  Evergreen 7  Evergreen

P – PALUSTRINESYSTEM

CLASS

Subclass

RB – ROCK UB –UNCONSOLIDATED AB – AQUATIC DW – OPEN WATER/ RB – ROCK UB – UNCONSOLIDATED AB – AQUATIC RS – ROCKY US – UNCONSOLIDATED EM – EMERGENT DW – open water/
BOTTOM BOTTOM BED Unknown Bottom BOTTOM BOTTOM BED SHORE SHORE Unknown Bottom

1  Bedrock 1  Cobble-Gravel 1  Algal 1  Bedrock 1  Cobble-Gravel 1  Algal 1  Bedrock 1  Cobble-Gravel 2  Nonpersistent
2  Rubble 2  Sand 2  Aquatic Moss 2  Rubble 2  Sand 2  Aquatic Moss 2  Rubble 2  Sand

3  Mud 3  Rooted Vascular 3  Mud 3  Rooted Vascular 3  Mud
4  Organic 4  Floating Vascular 4  Organic 4  Floating Vascular 4  Organic

5  Unknown Submergent 5  Unknown Submergent 5  Vegetated
6  Unknown Surface 6  Unknown Surface

1 – LIMNETIC 2 – LITTORAL

L – LACUSTRINESYSTEM

SUBSYSTEM

CLASS

Subclass

*STREAMBED is limited to TIDAL and INTERMITTENT SUBSYSTEMS, and comprises the only CLASS in the INTERMITTENT SUBSYSTEM.
**EMERGENT is limited to TIDAL and LOWER PERENNIAL SUBSYSTEMS

WATER REGIME WATER CHEMISTRY SOIL SPECIAL MODIFIERS
pH Modifiers for

Non-Tidal Tidal Coastal Halinity Inland Salinity All Fresh Water
A Temporarily Flooded H Permanently Flooded K Artificially Flooded *S Temporary-Tidal 1  Hyperhaline 7  Hypersaline g  Organic b Beaver h Diked/Impounded
B Saturated J Intermittently Flooded L Subtidal *R Seasonal-Tidal 2  Euhaline 8  Eusaline a Acid n  Mineral d Partially Drained/Ditched r Artificial Substrate
C Seasonally Flooded K Artificially Flooded M Irregularly Exposed *T Semipermanent-Tidal 3  Mixohaline (Brackish) 9  Mixosaline l Circumneutral f Farmed s Spoil
D Seasonally Flooded/ W Intermittently Flooded/ N Regularly Flooded *V Permanent-Tidal 4  Polyhaline 0  Fresh i Alkaline x Excavated

Well Drained Temporary P Irregularly Flooded U Unknown 5  Mesohaline
E Seasonally Flooded/ Y Saturated/Semi- 6  Oligohaline

Saturated permanent/Seasonal 0  Fresh
F Semipermanently Flooded Z Intermittently Exposed/
G Intermittently Exposed Permanent

U Unknown

MODIFIERS
In order to more adequately describe wetland and deepwater habitats one or more of the water regime, water chemistry, soil, or special modifiers may be applied at the class or lower level in the hierarchy. The farmed modifier may also be applied to the ecological system.

Source: Atlas of National Wetlands Inventory Maps in the Chicago Metro Area, U.S. Fish and Wildlife Service and IL Department of Conservation 1992.



comprehensive wildlife inventories of wetlands in the corri-
dor were not conducted, observations of most fauna made
during site visits were recorded.

Fishes and Benthic Invertebrates

Fish and benthic invertebrate data for the lower reaches of
the Chicago Waterway System were based mainly on pub-
lished reports. Actual field sampling for this study was
restricted to the upper reaches of the North Branch where
little sampling had previously been conducted.

Fishes and benthic invertebrates were collected at 17 stations
in the upper five reaches between July and September 1993
(Table 1). These stations were chosen because they repre-
sented a diversity of habitat types. Habitat variables consid-
ered in site selection included water depth, channel width,
substrate, type of shoreline vegetation, and the presence of
structures, such as outfalls and bridges.

Fishes and larger crustaceans were collected using a 10-foot,
1/4″ bar mesh minnow seine. Riffle, pool, and run habitats
were sampled with a single seine haul at each station. Approx-
imately 30 minutes of sampling was made at each station.
Specimens collected and identified in the field were later
released. Some were preserved for later identification in the
laboratory. Fishes were identified in the laboratory using
Smith (1979). Common and scientific names of fishes refer-
enced in this report follow Robins et al. (1991) and are listed
in Table 2.

Macroinvertebrates were collected using dip nets and by hand
picking from submerged rocks, logs, and other debris. Dip
nets were used to sweep vegetation and undercut banks and
other in-stream structures. Specimens that could not be iden-
tified in the field were preserved for laboratory identification.

The quality of the fish and benthic invertebrate communities
were assessed using the Index of Biotic Integrity (IBI) (Karr
et al., 1986) and the Macroinvertebrate Biotic Index (MBI)
(Hite and Bertrand, 1989). The IBI assesses the overall health
and integrity of a stream using the fish community as an indi-
cator. The strength of the IBI is its ability to integrate informa-
tion from individual, population, community, zoogeographic,
and ecosystem levels into a single ecologically based index
representing the quality of a water resource (Karr, 1981; Karr
et al., 1986; Hite and Bertrand, 1989).

IBI uses 12 fish community metrics to characterize a range of
attributes of fish assemblages. The 12 community metrics fall
into 3 broad categories: species composition, trophic compo-
sition, and fish abundance and condition. Data were obtained
for each of these metrics at a given site and evaluated based
on an unimpacted or relatively unimpacted site located in a
similar geographic region and in a stream of comparable size.
A number rating was assigned to each metric, based on
whether its evaluation deviated strongly, slightly, or approxi-
mated expectations. The sum of the 12 metric ratings yielded
an overall IBI score. IBI scores ranged from 1 to 60, indicating
the quality of a site. The lower the score, the lower the
quality of the site.

Illinois streams have been evaluated through the Biological
Stream Characterization (BSC) study conducted by the
Illinois Department of Natural Resources (IDNR) and the
Illinois Environmental Protection Agency (IEPA) (Hite and
Bertrand, 1989). The BSC developed a five-tiered stream clas-
sification system based primarily on IBI scores. The five cate-
gories are:

• CLASS A. Excellent stream quality for fish. IBI from 51 to
60, a unique aquatic resource, comparable to the best situ-
ations without human disturbance.

• CLASS B. Good stream quality for fish. IBI from 41 to 50, a
highly valued aquatic resource, a good sport fishery.

• CLASS C. Fair stream quality for fish. IBI from 31 to 40, a
moderate aquatic resource, bullhead, sunfish, and carp.

• CLASS D. Poor stream quality for fish. IBI from 21 to 30, a
limited aquatic resource, carp or other less desirable species.

• CLASS E. Very poor stream quality for fish. IBI less than or
equal to 20, a restricted-use aquatic resource, no sport
fishery, few fish of any species present (Hite and Bertrand,
1989; Karr, 1981).

This stream ranking system was used by MWRDGC to evalu-
ate the biological integrity of the Chicago Waterway System,
based on sampling conducted by MWRDGC. Scores based on
recent fish collection data were presented for each reach,
where available.

Although fishes are still being used extensively as indicators
of habitat quality, macroinvertebrates are also being used in
some studies as primary indicators (Resh and Unzicker,
1975). Macroinvertebrates are most reliably used as indica-
tors of stream impairment resulting from organic wastes dis-
charged from municipal wastewater treatment facilities.
Some of the advantages of using macroinvertebrates as indi-
cators are:

1. limited mobility,

2. relatively long life cycles,

3. important members of aquatic food chains,

4. sensitivity to a wide range of contaminants,

5. known environmental requirements for key indicator
groups,

6. ubiquitous distribution (occur where fish may not be
present), and

7. ease of collection.

The Macroinvertebrate Biotic Index (MBI) is a modification
of a biotic index developed by Hilsenhoff (1977; 1982) for
the Illinois Biological Stream Characterization Study (Hite and
Bertrand, 1989). The MBI was used to evaluate those streams
lacking fish population data or streams which ranked in the
D or E categories based on IBI scores. The index provides a
standard way of measuring water quality based on the degree
of pollution tolerance for different species of macroinverte-
brates. Each taxon is assigned a pollution tolerance value.
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These are weighted by taxon abundance and then totaled to
obtain the index according to the following formula:

MBI = sum of (ni x ti)/N

where: ni=number of individuals in each taxon

ti =tolerance value of each taxon

N =total number of individuals in sample

The MBI index ranges from 0 to 11, with low values repre-
senting good water quality and high values indicating de-
graded water quality. MBI values between 7.5 and 10 correlate
with the Class D stream category (Limited Aquatic Resource).

Waterway Characterization

During the summer of 1993, the USFWS and the COE charac-
terized and assessed the physical habitat of the stream
channel and the stream banks at 38 stations (Figures 4-9)
throughout the 10 reaches (Table 3). The characterization sta-
tions were selected based on factors similar to those used to
determine stations for fish and macroinvertebrate sampling.

Stream and streambank parameters selected for characteriza-
tion were based on those features expected to contribute the
most to fish and wildlife habitat quality. These included any
previous channel modifications, such as dredging, channeliza-
tion, mining, levees, etc. Information concerning the stream-
banks, including bank heights, bank composition, presence
and types of bank, structural stabilization, and adjacent land
uses, was recorded. Bank slopes were measured with a hand-
held clinometer. Riparian vegetation was characterized,
including the type and percentage of instream cover and the
percentage of canopy shading.

Channel substrate composition was determined by hand-sam-
pling from shallow water or by using a petite Ponar dredge in
deeper water. If the river could be waded, water depth was
measured in the middle of the channel using a 6-foot pole
marked in 1-inch increments. A boat-mounted electronic
depth finder was used to measure water depths in the south-
ern reaches of the Chicago River.

Natural Areas and Other Natural Land Features

As used in this study, these features include not only natural
areas identified through the on-going Illinois Natural Areas
Inventory (INAI), but also dedicated open space that func-
tions primarily as natural land. The purpose of this portion of
the study was to inventory and document: 1) the presence of
threatened and endangered species, 2) locations and sizes of
recognized natural area remnants, 3) designated nature pre-
serves, and 4) county forest preserve district holdings.

The Illinois Department of Natural Resources, Division of
Natural Heritage, was contacted for a list of locations of State
and federally listed threatened and endangered (T&E) species
within the study corridor. Additional information on federally
listed species was obtained from the USFWS and The Nature
Conservancy.

Natural areas, dedicated open space, and other natural fea-
tures were identified by reviewing the INAI maps, the

Directory of Illinois Nature Preserves (McFall, 1991), maps
from forest preserve districts within the study corridor, and
NWI maps. The Illinois Natural Areas Inventory is maintained
by the IDNR on their Natural Heritage Database, which is
updated as new sites are discovered. IDNR staff furnished
maps of all INAI sites in Lake, Cook, Will, and DuPage
Counties.

Designated Illinois Nature Preserves were identified by using
the Directory of Illinois Nature Preserves (McFall, 1991).
However, several sites were granted preserve status since
publication of this directory. The Illinois Nature Preserves
Commission provided maps of these sites.

Other natural area and open space locations were identified
by contacting groups such as Lake Forest Open Lands
Association and the county forest preserve districts. U.S.
Geological Survey (USGS) quadrangle maps and aerial pho-
tographs were also referenced. Summary descriptions of
natural areas, State nature preserves, and county forest pre-
serves are listed in Tables 4-6.

Literature Review

Substantial information is available on the natural resources
within the Chicago Waterway System study corridor. Selec-
tive literature is summarized to provide an overview of the
system and to illustrate trends in the quality of the resource.
Much of this literature consists of aquatic inventories con-
ducted over the last 20 years by MWRDGC, IEPA, and others.

Pollution control requirements established by the 1972 Clean
Water Act created the need for baseline biological data on
streams and rivers. To develop baseline water quality and
fisheries data as a foundation for a water quality management
plan for northeastern Illinois, the Northeastern Illinois
Planning Commission (NIPC) contracted with the
Metropolitan Water Reclamation District of Greater Chicago
(MWRDGC) to conduct fish sampling in all northeastern
Illinois watersheds, including the Chicago River watershed.
This work was conducted in 1976 and is described in
Brigham et al, 1978.

The Illinois State Water Survey, also under contract to NIPC,
sampled benthic macroinvertebrates in the North Branch
Chicago River and the Skokie Lagoons as part of a sediment
oxygen demand study in support of the development of a
comprehensive water quality model. This work is described
in Butts and Evans (1978).

MWRDGC is responsible for water quality in the streams and
canals within its jurisdictions. MWRDGC has an ongoing
annual program of fish, aquatic invertebrates, and water
quality sampling. Two of their earliest reports reviewed for
this document are the 1980 and 1981 annual summaries of
biological monitoring (Schmeelk et al., 1984; 1985).

More recent fishery data, summarized in Dennison, et al.
(1992), describe the results of a comprehensive water quality
evaluation conducted by MWRDGC. Fish populations were
sampled in 1991 using electroshocking at 20 stations distrib-
uted throughout the navigable portions of the Chicago
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Waterway System. These stations ranged from the mouth of
the North Shore Channel to the confluence of the CSSC and
the Cal-Sag Channel, then extended eastward to the Calumet
River. This report contains information on the numbers and
weights of fish collected and the quality of the streams.

As part of this same study, MWRDGC conducted surveys of
benthic macroinvertebrates during 1989-1991 at sampling
stations throughout this same stretch. Sampling was con-
ducted with a Ponar Grab. The results of these surveys are
described in MWRDGC (1990) and Polls, et al. (1991; 1992).

Commonwealth Edison has three power generating stations
along the lower reaches of the study corridor. To determine a
relationship between thermal discharges from power stations
and aquatic plant and animal communities, the utility
company initiated ecological studies of the lower waterway
system. Data from several of the reports generated from these
studies have been reviewed and are cited. These include the
results of fisheries investigations (EA Engineering, Science &
Technology, 1992, 1994, 1995; Lawler, Matusky & Skelly
Engineers, 1993); aquatic macrophytes (Environmental
Science and Engineering, 1994a); and benthic invertebrates
(Environmental Science and Engineering, 1994b, 1995).

STUDY RESULTS

Reach 1: West Fork of the North Branch of the
Chicago River

Wetlands Characterization

NWI identified 127 wetlands, totaling 291.5 acres, within the
study corridor in Reach 1. Although a variety of wetland
types occurred in the study area, numerically the most abun-
dant wetland types were POWGx (52 wetlands),
PEMC/PEMCd (32 wetlands), and PFO1C (18 wetlands).
These wetlands ranged from 0.1 to 26.27 acres and averaged
2.3 acres. The largest wetland type in Reach 1 was L1OWGx
(2 wetlands), which covered 43.2 acres.

Currently, 178 wetlands, totaling 355.5 acres, exist within
Reach 1, representing nearly 22 percent more wetlands than
were mapped by NWI in 1981 (Table 15). Five wetlands origi-
nally mapped by NWI are larger by approximately 1.1 acres,
and one wetland is approximately 2 acres smaller due to
filling. Only one NWI wetland (PFO1C, 0.7 acres) no longer
exists. This loss represents less than a 1-percent decrease in
the number of originally mapped wetlands. A total of 52
unmapped wetlands, totaling 64.7 acres and averaging 1.2
acres per wetland, were identified. Numerically, the most
abundant, previously unmapped wetlands are POWGx (26
wetlands) and PEMC (12 wetlands).

In total area, the most extensive wetland types are
POWGx/POWG (143.6 acres; 40 percent of the total wetland
acreage), PEMC (62.2 acres; 18 percent), L1OWGx (43.2
acres; 15 percent), and PFO1C (50.2 acres; 17 percent).

Four wetlands were field-checked. One is no longer present,
and the others are classified as PEMC, PFO1C, and PFO/SS1A

wetland types. Herbaceous plant species typical of these
wetland types include blue f lag iris, reed canary grass,
common reed, blue vervain, dark green bulrush, and wool
grass. Commonly occurring trees and shrubs include red ash,
white oak, swamp white oak, bur oak, common buckthorn,
and American elm.

Fishes and Benthic Invertebrates

During August and September 1993, a total of 183 fish, repre-
senting 14 species at 4 stations in Reach 1, were collected
(Figure 4). The collection of an Iowa Darter, a State-threat-
ened species at Station 1, was the most significant species
found.

For all sampling stations in Reach 1, green sunfish, fathead
minnows, and bluegills were the most abundant species col-
lected, representing 33 percent, 22 percent, and 10 percent
of the combined collections, respectively. The largest collec-
tion (170 individuals; 93 percent of the total) was made at
Station 2. No fish were collected at Station 4; 8 were col-
lected at Station 1, and 5 fish were collected at Station 3
(Table 8).

In 1976, the Metropolitan Water Reclamation District of
Greater Chicago (MWRDGC) conducted fish sampling in
Reach 1 at Dundee Road (Station 51, Figure 4) (Brigham et
al., 1978). A total of 69 fish, comprised of 5 species and one
hybrid shiner, were collected (Table 9). Green sunfish,
fathead minnows, and pumpkinseed represented 96 percent
of the total collected. Green sunfish was the most abundant
species, representing 43 percent of the total number of fish
collected (Brigham et al., 1978).

In 1980 and 1981, MWRDGC collected fish at two sites in
Reach 1 (Figure 4) (Schmeelk, 1984, 1985). All fish were col-
lected with electrofishing gear. Combined collections made
at Deerfield Road (Station 280) consisted of fathead minnows
and green sunfish. These two species, plus goldfish, carp,
bluegills, large mouth bass, golden shiners, and carp x gold-
fish hybrids, were collected at Dundee Road (Station 51) over
the two-year sampling period. Green sunfish, the most abun-
dant species collected at both stations, represented 50
percent of the combined sample in 1980 and 61 percent of
the combined sample in 1981 (Tables 10 and 11). Hite and
Bertrand (1989) classified this reach as a Class D stream
(limited aquatic resource), based on IBI or MBI scores.

During August and September 1993, 14 major groups of
macroinvertebrates, comprised of 111 individual organisms,
were collected from the four stations in Reach 1. The most
abundant groups were Mollusca (23 percent), Hemiptera (21
percent), Coleoptera (14 percent), Isopoda (12 percent),
Zygoptera (12 percent), Neuroptera (5 percent), and
Trichoptera (4 percent). Based on the number of organisms
and taxa collected, an MBI value was calculated for each
station in Reach 1. Index values ranged from 5.6 to 6.1,
which indicated a community of moderately pollution-toler-
ant species (Table 12).

A freshwater sponge (Porifera) collected at Station 4 could
not be identified. Some sponge species are tolerant of highly
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