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1.

Purpose

In order to facilitate local participation in environmental
protection and enhancement projects, in 1995 the legislature authorized the Conservation 2000 program. Using C2000 the Illinois Department of Natural Resource developed the Ecosystems Division, Critical Trends Assessment
Program, EcoWatch, and the Illinois Natural Resources
Information Network.
Each Ecosystem Partnership is a coalition of local stakeholders-private landowners, businesses, scientists, environmental organizations, recreational enthusiasts, and
policy makers. They are united by a common interest in
the natural resources of their area's watershed. These
ecosystem partnerships, established in 40+ watersheds
throughout the state, help identify and select environmental projects that can then be funded in part with
State and local matching grants. See Figure 1.

Figure 1: Kishwaukee Watershed
Location #16
Source: IDNR Kishwaukee River Assessment Webpage.

This document represents the efforts that will help the Kishwaukee River Ecosystem
Partnership (KREP) develop a plan that will preserve what high quality areas we already
have, restore those that have been impacted and work to proactively reduce potential
future impacts and most importantly allow watershed stakeholders to understand, protect, and enhance the Kishwaukee River and its associated natural ecosystems. The
Kishwaukee River is one of the most exceptional natural resources in the state of Illinois. Biological surveys by state agencies indicate that much of the main stem of the
Kishwaukee River was rated as a
“Unique Aquatic Resource”. It is
unique because of the diversity of
plants and animals that reside in or
near the river. The presence of at
least 44 documented threatened or
endangered species of plants and
animals that depend on the natural
habitat in the watershed. While
the Kishwaukee River is considered
a unique aquatic resource, the potential for system-wide degradation as a result of poor land management and urban sprawl is signifiKishwaukee River downstream of Beltline Rd. in Winnebago Co.
cant in many areas.
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2.

Project Scope and History

One of the partnership goals was to identify natural resource objectives and strategies
through an all-inclusive watershed planning process.
In 2001, KREP decided to
aggressively work towards meeting that goal, and set out to gather information on the
Kishwaukee River watershed and each of its subwatersheds. The project is designed to
be a Natural Resource Information Based Plan, which would use Geographic Information
Systems (GIS) technology as a tool to help address the environmental concerns, and opportunities within the watershed. This multi-year watershed protection project had
several phases.
The first phase, completed in 2001-2002, included identification and compilation of
available natural resource and land use GIS data. The KREP project team created and
analyzed more than 100 GIS data layers for each of the 42 subwatersheds identified
within the Kishwaukee River Watershed. As part of the project, many new data layers
of GIS coverage for the watershed were created, including ones identifying channelized
stream segments, open water areas, Conservation Reserve Program areas, Ecowatch
River Monitoring sites, and drainage districts. The Kishwaukee watershed GIS layers
will be distributed to all resource agencies and groups working to protect the Kishwaukee watershed.
Phase Two, completed in 2003, included the analysis of the GIS information and the
beginning of the strategic planning process to identify natural resource concerns in each
of the subwatersheds. The data derived from this GIS analysis were organized to
develop resource “indicators”, such as percentage of remaining wetlands compared to
the percentage of hydric (wetland) soils historically present; the presence of threatened and endangered species; etc. These indicators were used to evaluate, examine, and
compare each of the 42 subwatersheds. A stakeholder meeting was held December 5,
2002 to solicit additional input on resource concerns from citizens and agency staff
throughout the watershed. The subwatersheds were then examined individually to
determine the specific recommendations to preserve and/or restore the natural habitat.
These recommendations were incorporated into the individual subwatershed plans, which
are appended to this report. Following the development of draft protection plans for
the subwatersheds, Kishwaukee Partnership organized stakeholder meetings to obtain
local input on available data as well as information about strategies that will assist watershed stakeholders in working to preserve and enhance the watershed features.
Phase three, currently underway, is the creation of a final strategic plan fro the Partnership and outreach to watershed stakeholders with this reports information.
Through continued involvement with the watersheds stakeholders KREP hopes to begin
identifying and addressing the priority projects within the watershed. KREP is also
seeking a site to install a water table management structure on a tile system in the watershed.
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3. Watershed Characteristics
A watershed is defined as all the land
that drains into a particular lake, stream,
or river. The boundary of a watershed
follows a ridgeline or highest ground between two adjacent drainages. A subwatershed is simply a smaller sub-area of
the watershed, usually the area that
drains to a tributary stream with a particular region of a watershed. Watershed
and subwatershed boundaries are determined by evaluating topographic contour
maps prepared by the United States
Geologic Survey (USGS) to determine
the location, alignment, and extent of the
ridgelines bordering each stream system.
(See Figure 2.)
The Kishwaukee watershed covers an
area of 1250 square miles across 7 counties, including a small portion of southcentral Wisconsin (See Figure 3). The
Kishwaukee River was historically a diverse landscape of forests, savannas,
flatwoods, black soil prairies, gravel prairies, marshes, fens, sedge meadows,
seeps, bogs, ponds, lakes, and cliff faces1
(See Figure 4).
Most of these natural
landscape features have been eliminated
from the watershed, leaving only small,
isolated fragments scattered across the
watershed.
Today, the watershed is
dominated by agriculture that constitutes more than 80% of the watershed’s
entire area1, although there is a wide
range of smaller land cover types which
are interspersed throughout, including
isolated wetlands, floodplain forests, and
urban development. (See Figure 5)

Figure 2: Shaded relief map of the watershed
Source: IL Geospatial Clearinghouse, 2003

Figure 3: Watershed tributary map
Source: KREP GIS Database & IL Geospatial Data Clearinghouse
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Figure 4. Watershed Map showing early settlement land cover derived from public land survey notes compiled between 1804-1840
with the General Land Office.

Converted to a GIS digital format

by the Illinois Department of Natural Resources for public use.
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Figure 5. Watershed Map illustrating the latest land cover data as determined by
the IDNR through 1999.
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3.1

Subwatershed Characteristics

The watershed is comprised of three main stream systems: Kishwaukee River, South
Branch Kishwaukee River, and Kilbuck Creek. The Kishwaukee River originates in
McHenry County, near the southwest side of Woodstock, and flows southeast until it
reaches the west edge of Crystal Lake, where it changes direction and begins to flow
west towards Marengo. This main part of the Kishwaukee drains an area of about 675
square miles between Woodstock and Rockford. The river is characterized by a sandy
gravel substrate, natural meanders with pools and riffles, and moderate to dense vegetation along the stream corridor. The Kishwaukee River between Woodstock and
Belvidere is rated by the IDNR/IEPA as an “A” stream, which is an indicator that the
river system in this area has not yet been heavily impacted by land use practices or pollution (This rating is based on data from 1983-1993). Major streams that drain into this
section of the Kishwaukee include the North Branch Kishwaukee River, Coon Creek, Piscasaw Creek, and Beaver Creek.
The largest tributary to the Kishwaukee River is the South Branch Kishwaukee River,
which joins the Kishwaukee River about nine miles downstream of Belvidere near the
southeastern extreme of the greater Rockford area. Spanning an area of 440 square
miles, the South Branch Kishwaukee River has its origins in DeKalb County about a mile
west of Shabbona. The South Branch flows to the northeast through open farm fields,
through the center of the city of DeKalb, and north to the town of Genoa. From this
point it turns and flows west to Kirkland; from there it flows northwest towards Cherry
Valley where it meets the main stem of the Kishwaukee River. The South Branch Kishwaukee River has two distinct sections that exhibit vastly different characteristics.
The river and its tributaries upstream of DeKalb are very shallow, low gradient with a
silty sand bottom and almost entirely channelized. Most stream segments have little if
any natural vegetative buffer. In contrast, the main river channel downstream of
DeKalb is not channelized, has some pool-riffle sequences, sandy-gravel bottom, and in
most areas has retained a natural (though degraded) vegetated stream buffer of 100
feet or more. Major tributaries to the South Branch Kishwaukee River include the Union and Virgil Ditches, Deer Creek, Owens Creek and Kingsbury Creek.
The third major tributary to the Kishwaukee River is Kilbuck Creek, which drains 60
square miles in eastern Ogle County and the western edge of DeKalb County. Kilbuck
Creek originates in DeKalb County, about four miles south of the town of Creston.
Other than a ½ mile reach near State Route 64, and the headwater segment upstream of
Creston, are channelized (representing only 18% of the total stream length), the majority of the main stem of Kilbuck Creek is not channelized. These non-channelized segments appear to retain most of their natural characteristics such as pools and riffles,
gravel substrate, and a moderate to good natural vegetative buffer along the stream
12

Figure 6

corridor. Most of the tributary streams, however, have been channelized and have little, if any, vegetative buffer between the stream and the heavily cultivated fields they
traverse.
Because the landscape and land uses vary greatly from one region to another, the Kishwaukee River Watershed was divided up into 42 subwatersheds (See Figures 6 & 7) to
facilitate watershed planning. These boundaries closely follow the “HUC 12” subwatershed boundaries now used by the State of Illinois for its watershed programs (HUC-12
boundaries were not available at the start of this project). The sub watersheds used in
the KREP plan are typically the small to medium sized tributary streams that drain into
the Kishwaukee River or its main tributaries: Kilbuck Creek and South Branch Kishwaukee River. Several segments of the main stem and main tributaries were also divided
into smaller units to provide better uniformity and more manageable planning units
where specific problems can be better identified or targeted for an achievable solution.
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Figure 7: Map of subwatersheds in the Kishwaukee River. Delineated by KREP in 2002.
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3.2

Watershed Hydrology

The average annual precipitation for the Kishwaukee River watershed is about 36 inches.
Analysis by the IDNR of precipitation records at Marengo dating from 1901 through
1996 indicate that the average annual precipitation increased by about four inches in
the period from 1960 through 1996. It is assumed that this trend continues today.
Analysis of recorded stream flow data correlates with this increase in precipitation, as
the average stream flow has increased by as much as 50% in the period from 1970 to
1996. (See Figure 8) This stream flow analysis, performed by the IDNR as part of its
Critical Trends Assessment of the Kishwaukee River, did not reveal any definitive increase in peak flood flows; however, it did indicate that there was an increase in the total volume of flow associated with floods and an increase in the average low flow rate.
The increase in total flood volume is almost certainly linked to the increase of development in the watershed in the late 20th Century. Impervious surfaces associated with
development result in an increase in storm water runoff and a loss of infiltration.
The increase in low flows, which was most pronounced in the South Branch Kishwaukee
River, probably due to increased effluent discharge from the municipal and regional
wastewater treatment facilities, which serve the rapidly-expanding development
throughout most of the watershed.1
The USGS has historically measured stream flow at 6 locations in the watershed. Today, there are only 4 stream flow gages currently measuring stream flow on a daily basis.
The gage which covers the majority of the watershed is located at Perryville Road
(drainage area = 1099 of the watershed’s 1250 square miles). This USGS gauging station has been recording stream flow for the river continuously since 1939. Monthly average flow varies between 450 cfs (August) and 1417 (March). Summer flow rates at
this point in the river vary between 959 cfs and 450 cfs. Refer to Figure 9 for more information regarding monthly average flows.
Detailed stream flow data and statistics for the 4 stream gages in the watershed can be
viewed and downloaded from the USGS webpage found at: http://waterdata.usgs.gov/il/
nwis
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Figure 8

Figure 9
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4.

Watershed Natural Resource and Biological Information

Information documenting the extent and quality of natural and biological resources in
the watershed is so large and dispersed among many groups that it would be impractical
to include it all in this document. KREP will continue to collect and report on natural resource information as it becomes available and updated. Therefore, this section of the
report will present selected highlights, from many sources, that demonstrate the high
quality of the Kishwaukee watershed.
The Kishwaukee is know for its diversity of threatened and endangered species, fish,
mussels, wetlands, streams and open space. Many agencies have compiled natural resource information and make it available to the general public at little or no cost.
Based on the 1999 Illinois Threatened and Endangered Species List, the Kishwaukee is
home to at least 55 threatened or endangered species. Most of which can be found on
15,100 acres of protected open space. The presence or absence of these species and
their associated habitat is an excellent way to determine how we have treated the land
historically, enhance what is degraded and where we should work to preserve the high
quality resources that remain.
Watershed residents are encouraged to review the 42 subwatershed reports that are
amended to this cover report. The subwatershed reports contains most of the information documented in these other reference sources. Organized to each specific subwatershed to further define the spatial location of the natural resources listed in the
watershed –wide reports.
One of the most comprehensive sources of resource data was prepared in 1998 by the
IL Dept. of Natural Resource. Called the “Kishwaukee River Area Assessment”, this four
volume set provides extensive records of the watershed’s landscape features, plants &
animals, threatened and endangered species, surface water and groundwater data, and
socio-economic data. This assessment can be ordered from the IDNR by emailing the
DNR Clearinghouse at: clearing@dnrmail.state.il.us (request the “Kishwaukee River Area
Assessment” and include your name, address, and phone number). You can also call the
Clearinghouse at 217/782-7498.
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4.1

Threatened & Endangered Species

The Kishwaukee River Watershed is home to at least 55 different threatened or
endangered species. These species include plants, birds, mussels, fish, insects,
reptiles, and mammals. These species are found almost exclusively in the remaining
high-quality natural habitats that have not been significantly affected by agriculture or development, Examples include healthy streams, wetlands, forests, savanna
or prairie remnants. Many of these habitats types are on the verge of disappearing from the watershed. Therefore if the watershed’s T&E species are to be
saved, it is crucial that these remaining habitats be protected and expanded wherever possible.
T&E Summary
•

28 plants (primarily wetland
and prairie species)

•

15 birds (wide variation)

•

5 Mussels (mussels adapted
to clear water and gravel
substrate, such as Rainbow,
Slippershell, Spike, Butterfly, and Black Sandshell mussels)

•

3 Fish (darters and Shiners)

•

3 Insects (butterflies)

•

1 Reptile (Blandings Turtle,
found in 2003)

•

1 Mammal (River Otter)

Figure 10

The Kishwaukee River Area Assessment contains an in-depth summary and analysis
of T&E Species documented in the watershed through 1996.1 This report, along
with the KREP subwatershed reports, provide much more detailed information about
specific species and their known habitats in the subwatersheds and where data is
missing. Figure 10 shows the subwatersehdes with concentrations of Threatened
and Endangered species that have been collected or recorded over time.
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4.2

Fish in the Kishwaukee River Watershed

The fishery of the Kishwaukee River is
one of the best in Illinois. There are 71
species of fish known to inhabit the waters of the Kishwaukee (See Figure 11).
On average, roughly 1.2 million anglers
fish 37.8 million days in Illinois, making
fishing one of the most popular outdoor
activities in the state. Sport fishermen
contribute about $3.7 billion to the
state's economy annually by pursuing
their sport in Illinois.
About 1,293 miles of streams exist in the
Kishwaukee River Watershed. Although
most of these streams continue to support diverse fisheries (See Figure 12),
Figure 11
many are degraded with silt, excess nutrients or lack of natural habitat. More
than 70% of all the watershed’s stream
mileage has been ditched or otherwise
altered. This degradation has reduced
the quality of the habitat needed for
good fish populations. Preservation and
enhancement of the watershed’s stream
habitat is crucial to insure the sustainability of healthy fish populations in Illinois streams. Consequently, proposed
construction projects that may alter the
existing stream habitat to the detriment
of fisheries resources are major concerns. Watershed development, stream
bank management, channelization, drainFigure 12
age district maintenance, bridge construction, dredging, wetland drainage/fill activities and navigation channel maintenance
are all activities that must be properly planned to maintain the quality of the fishery.
Dams and other artificial barriers can also interfere with the movement patterns of
fish. Fish passage is important to allow fish access to spawning, nursery, and rearing
habitat. Perched culverts and sediment inputs are common problems that impact fish
passage at road stream crossings.
19

Figure 11 illustrates where fish have been sampled within the watershed and how many
species of fish were found. These data, provided by the IL Natural History Survey, indicates that Piscasaw Creek, Lower Kilbuck Creek, and Upper and Lower south Branch
Kishwaukee River sub watersheds were found to have the highest species diversity.
While this may indicate better in-stream habitat and water quality characteristics, it
may simply mean that these sub watersheds have received more attention during fishery
surveys. Therefore, a more significant indicator of subwatershed health is the number
of pollution intolerant fish species found in the stream system. This is shown in figure
12 and with the exception of the East Branch South Branch Kishwaukee River, the data
suggest that the larger tributaries to the main stem Kishwaukee have the highest number of intolerant fish present. Comparing these data to the data on channelization on
the main stem stream for each subwatershed yields a general trend that pollution intolerant fish are typically found in the larger tributaries just off the main stem Kishwaukee where the dominant land use is agriculture and channelization is at a minimum.
Since the settlement of this country, the number of fish species that are non-native to
the United States continues to increase. Some of the species were intentionally imported by immigrants, so that they would access to the same fish, such as Carp, that
they fished for in their homeland. Other species, such as Round Gobies, were accidentally imported within the water ballast carried by international ocean freighters, which
was subsequently discharged into Great Lakes harbors. Recently, the Mississippi River
Basin has been under threat of another invasive species, called the Asian Big-Head Carp.
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4.3

Mussels

North America has the most diverse mussel
population of all the worlds’ continents, with
297 species. In Illinois there were once 80
known species of mussels in our rivers and
streams. Only 40 species remain due to impacts to the rivers and streams from urbanization, agriculture, and over harvesting
(during the 1900’s for the button industry).
Of these 40 species statewide, 23 are
documented as present in the Kishwaukee
River Watershed, although two species have
not been observed in the last 10 years (See
Figure 13).
Analysis of the State’s mussel database and
regional mussel records indicate that 23 of
the 42 subwatersheds in the Kishwaukee
Watershed have not been surveyed for
mussels (See Figure 14). Because mussels
filter the water in the stream to feed, they
are excellent indicators of water quality.
Few or no mussels observed in a subwatershed with sufficient habitat (typically
coarse substrate, such as riffles), would
suggest that the water quality is not satisfactory for the aquatic species in the
stream system. Likewise, a subwatershed
with a high diversity of mussel species is a
good indicator of both good in stream habitat and good water quality.
Left: Plain
pocketbook
mussel moving
across the
channel bottom
in the South
Branch
Kishwaukee
River (East),
near Seeman
Road.

Figure 13: Mussels in the Kishwaukee River
Watershed
Total Species: 23 (Two species not observed/collected in
last ten years)
Latest
Collection
Date

Common Name

Latin Name

Black Sandshell

Ligumia recta

1999

Creek Heelsplitter

Lasmigona compressa

1999

Creeper

Strophitus undulatus

2000

C y l i n d r i c a l
Papershell

A n o d o n t o i d e s
ferussacianus

1999

Elktoe

Alasmidonta marginata

2000

Ellipse

Venustaconcha
ellipsiformis

1998

Fatmucket

Lampsilis siliquoidea

1999

Fingernail clam

Musculium sp.

1926

Flutedshell

Lasmigona costata

1999
1992

Fragile Papershell

Leptodea fragilis

Giant Floater

Pyganodon grandis

2000

Lilliput

Toxolasma parvus

1998

Mucket

Actinonaias ligamentina

2000

Pimpleback

Quadrula pustulosa

2000

Plain Pocketbook

Lampsilis cardium

2000

Rainbow

Villosa iris

1996

Round Pigtoe

Pleurobema sintoxia

1998

Slippershell

Alasmidonta viridis

1998

Spike

Elliptio dilatata

1998
2000

Threeridge

Amblema plicata

Wabash Pigtoe

Fusconaia flava

2000

White Heelsplitter

Lasmigona complanata

2000

??

Utterbackia imbecillis

1992

Figure 14
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4.4

Wetlands

Wetlands are some of the most productive and diverse ecological systems on
Earth. They are distinguished by unique
characteristics of plants, soil, and water.
Common wetland types in the Kishwaukee
River watershed include marshes, wet
meadows, and fens. The watershed is
also known for its varied streams, including several that rank among the highest
quality in Illinois.
Wetlands, lakes and streams provide
habitat and food for fish and wildlife.
They also contain diverse assemblages of
plants, both common and rare. Statewide
over 40 percent of Illinois’ threatened
and endangered plant and animal species
rely on wetlands. The watershed contains
far more of this habitat than most other
areas in Illinois.
Wetlands are critical to the control of
flooding. They store runoff water during
floods and release it slowly to rivers and
streams as the flood recedes. The storage and slow release of runoff water by
wetlands helps to prevent
erosion in
downstream channels, stabilizes the base
flow in streams and rivers, and aids in the
recharge of groundwater.
Wetlands protect water quality.
Wetlands bordering the banks of lakes and
streams prevent erosion by holding soil in
place and deflecting erosive flows and
waves. Wetlands are also able to remove
sediment, nutrients, and toxic chemicals
from runoff water.

Figure 15

Total Area of Wetlands in
Kishwaukee River Subwatersheds
Total Wetlands ( Acres )
0 - 50
50.1 - 250
250 - 500
500 - 1000
1000 - 1500
1500 - 1850

Types of Wetlands Found in
the

Figure 16

Kishwaukee Watershed

• Floodplain forests

• Sedge Meadow

• Marsh

• Seep

• Bog

• Spring

• Fen
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Numerous other benefits of wetlands have also been identified.42 Wetlands play an important role in the water cycle, with some helping to recharge groundwater aquifers and
others aiding in the discharge of clean water into streams and lakes. As virtually the
entire watershed relies on groundwater for its drinking water supply, the protection of
groundwater recharge areas is of critical importance.
Wetlands, lakes, and streams are prized for recreation, including fishing, swimming,
boating, birding, hiking, and hunting. Wetlands and stream corridors enhance natural
aesthetics and serve as buffer between adjacent human land uses.
Figure 16 indicates how many acres of wetlands are remaining in each subwatershed of
the Kishwaukee River. The types of wetlands found in the watershed are listed in the
table in the lower right. These data when compared to the land cover for the watershed, suggest that most of the remaining wetlands are generally shallow marshes and
floodplain forests found along the main stream corridors on the Kishwaukee River itself
and the major tributaries (Lower Kilbuck, Lower and Central South Branch Kishwaukee,
South Branch Kishwaukee-East, Upper Kishwaukee River, Piscasaw, and North Branch
Kishwaukee)
While it is difficult to quantitatively compare the current wetland acreage to presettlement conditions, it is clear that
substantial areas of wetland have been
Figure 17
lost and that most remaining wetlands
have been degraded. Historically, the
most significant causes of wetland and
stream degradation in the watershed
were probably draining and channelization for agricultural purposes. In more
recent times, degradation has been
caused primarily by urban development
activities, including isolated filling, excavation, draining, construction site erosion, and discharge of untreated storm
water runoff.
Farmers recognized the potential agricultural productivity of wetlands if a
means could be found to remove the excess water to a point where crops could
be successfully grown. Hydric soils are
soil types almost always found in wetlands. These soils remain saturated,
23

or flooded long enough during the growing season to develop anaerobic (oxygen-free)
conditions in the soil that favor the growth and regeneration of wetland vegetation.
Comparing the hydric soils map to the land cover map, it is clear that the watersheds
with the highest percentage of hydric soils are also those subwatersheds that are dominated almost entirely by agriculture. As a result, the ratio of acres of hydric soils to
acres of remaining wetlands tends to be very high (> 20:1) in agricultural areas where
extensive wetlands complexes were drained.
Figure 17, the sub watersheds with the highest percentage of hydric soils are located in
the South Branch Kishwaukee region, and includes sub watersheds such as Upper South
Branch, East Branch South Branch Kishwaukee, Union and Virgil Ditches. These sub watersheds are dominated by hydric soils (< 34%).
Figure 15 shows the percentage of the landscape that is wetlands today. This map indicates that the areas with the fewest wetlands (<2%) are also found in the South Branch
Kishwaukee drainage. Knowing the relationship between hydric soils and wetlands, it is
apparent that the majority of the wetlands in these subwatersheds in the South Branch
were drained for agricultural production. To help identify the location and approximate
extent of wetlands, various mapping efforts have been conducted. The first generations of maps, called the National Wetland Inventory (NWI) maps, were produced by
the U.S. Fish and Wildlife Service (USFWS), with the assistance of the Illinois Department of Conservation in the early 1980s. Generated largely through the use of satellite
imagery and aerial photography, these maps overlaid wetland boundaries onto topographic quadrangle maps produced by the U.S. Geologic Survey, and included a code that
identified the type of wetland. While useful as a planning tool, these maps often did not
depict smaller wetlands or seep / fen type wetlands found on sloped areas.
The Natural Resource Conservation Service (NRCS) also completed wetland inventories
using aerial photography and field visits. Much of the impetus of this effort was to
document the location and extent of wetlands on agricultural lands where the landowners received government subsidies if they avoided wetland impacts. Based upon aerial
photography, the NRCS wetland maps increase the level of accuracy, but still require a
field visit to confirm the extent and regulatory status of any identified wetlands. While
neither the NWI or NRCS inventory maps are adequate alone -- the NWI is becoming
dated and the NRCS inventory, while more current, focuses principally on agricultural
areas -- in combination they serve as a good starting point. In finalizing the inventory,
numerous revisions and improvements were made based on reviews of aerials photos,
field checks, and the knowledge of local experts.
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4.5

Natural Areas

The Kishwaukee River watershed is home to 6 Illinois nature preserves covering 252
acres. These preserves are small islands of remnant native habitat that still maintain
some of the greatest diversity of species found anywhere in the watershed.

Most

of these high quality nature preserves are located within the 15,093 acres of publicly
protected land (conservation and forest preserve district lands). See Figure 18
667 acres of
IDNR owned
land in the watershed.
4300 acres enrolled in the
Conservation Reserve Program.
400 acres enrolled in a Conservation Easement.
The watershed
currently has
around 2.5% of
its land protected mostly
concentrated
around the
North Branch
and Lower Kishwaukee River
Corridor

Figure 18
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5.

Indicators:

Upon collecting and evaluating the available resource information the project team with
assistance from KREP created a set of “indicators” that could be used to qualitatively
assess the general conditions of each subwatershed. The indicators were then arranged
into a set of three categories. The first category includes all those indicators that provided data on existing high quality natural resources. The subwatersheds that scored
high in this set of indicators were considered “High Quality Natural Resource Subwatersheds”. Another subset of the indicators includes those datasets that provided insight
as to the degree of degradation within a given subwatershed. This second category is
defined as “Degraded Habitat Subwatersheds”. The final category of indicators is comprised of datasets that provide clues about the amount or rate of change in development
of the subwatersheds. This final category is defined as the “Subwatersheds with Significant Future Threats”. KREP also identified subwaterheds that had the greatest
number of data deficiencies
Below is a list of the indicators used for each classification. Note that there are several indicators that appear to have been left out, such as mussels, pollution intolerant
fish, etc. This was done to insure that only indicators for which there was watershedwide coverage were used. For example, since mussel data have not been collected for all
subwatersheds, including it as an indicator would essentially “penalize” subwatersheds
for which there are no mussel data, while unfairly giving weight to subwatersheds that
Natural Resource Indicators

Habitat Degradation Indicators

•

% of subwatershed that is wetlands

•

Percent of subwatershed that is developed

•

Number of documented T&E Species

•

Population Density

•

% of non-channelized stream system

•

Designation on IEPA 303(d) List

•

% of Hydric Soils

•

Number NPDES permits issued

•

% of existing publicly protected open space

•

Total NPDES discharge

(preserves, parks, etc.)

•

Ratio of NPDES discharge to low flow stream

•

Number of parcels enrolled in CRP

•

Ratio of Hydric Soils to Existing Wetlands

Future Threats Indicators

discharge (7Q10)
•

Percent of stream system channelized

•

Percent of main stem stream channelized

•

Percent of land cover in Row Crops

•

% Change in Developed Area, 1995-1999

•

Subwatershed with lowest % rural grassland

•

Largest Change in Gross Area Developed

•

Lowest % open space from 1999 Land cover

•

Largest Change in Gross Population

•

Road Density (miles of road per sq. mi.)

•

Largest change in % population

•

Well Density (wells per sq. mi.)
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5.1

Highest Quality Natural Resources Subwatersheds

Based upon analysis of the High Quality Natural Resources indicators, the following
subwatersheds appear to have the highest quality natural resources. These are
subwatersheds in which protection of remaining natural habitats is of utmost
importance. See Figure 19

• Eakin Creek
• Kishwaukee Creek
• Kishwaukee River
• Lower Beaver Creek
• Lower Coon Creek
• Lower Kishwaukee River
• Piscasaw Creek
• Rush Creek
• South Branch Kishwaukee River East
• Upper Kishwaukee River

Figure 19

Priority Watershed Protection Recommendations for
these subwatersheds:
•

Encourage adoption of more rigorous stream corridor protection regulations to
minimize future encroachment during land development.

•

Encourage adoption
development.

•

Increase the amount of protected open space though public-private partnerships to
secure conservation easements, through donations and purchase of development

of

conservation

development

standards

for

all

future
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5.2

Greatest Future Threats Subwatersheds

Based upon the analysis of the Future Threats indicators, the following degraded subwatersheds appear to be under the most threat of becoming severely impacted by future development. The priority for these subwatersheds is the protection of the remaining natural areas, and changing current development methods so that conservation
subdivision design is the rule, rather than the exception. See Figure 20
• Burlington Creek
• Central South Branch
Kishwaukee River
• Eakin Creek
• Hampshire Creek
• Kishwaukee Creek
• Kishwaukee River
• Lower Beaver Creek
• Lower Coon Creek
• South Branch Kishwaukee
River East
• Upper Central Kishwaukee
River

Figure 20

Priority Watershed Protection Recommendations for these subwatersheds:
•

Insure adoption of watershed-friendly land development regulations which:
1. Provide permanent protection of stream corridors and floodplain.
2. Mandate conservation development standards for all future development to
minimize flooding, erosion, and pollution.
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5.3

Greatest Habitat Degradation Subwatersheds

Based upon the analysis of Habitat Degradation indicators, the following subwatersheds
appear to be subjected to the greatest degree of watershed degradation. The priority
for these subwatersheds is the protection of the few remaining natural areas which do
exist, mitigation of the by-products of existing watershed disturbances (development
and stream channelization, for example), and implementation of a restoration strategy
to restore a more natural ecological function to the hydrologic system (stream corridor,
historic wetlands, etc.). See Figure 21.
• Deer Creek
• East Branch South
Branch Kishwaukee
River
• Hampshire Creek
• Harmony Creek
• Kishwaukee Creek
• Mokeler Creek
• Union Ditch
• Upper Central
Kishwaukee River
• Upper South Branch
Kishwaukee River
• Virgil Ditch

Figure 21
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5.4

Data Deficiencies

• Upper Central Kishwaukee River
• Piscasaw Creek
• East Branch South Branch Kishwaukee River
• Rush Creek
• North Branch Kishwaukee River
• South Branch Kishwaukee River (East)
• Upper Kishwaukee
River
• Lower South Branch
Kishwaukee River
• Upper Central South
Branch
Kishwaukee River
• Upper South Branch
Kishwaukee River
Data deficiencies include
the following watershed
wide information. See Figure 22
• Digital hydric soils for
Boone, Ogle, and Lee
Counties.
• Accurate Floodplain maps
in rural regions of the
watershed
• Active water quality
monitoring sites in major
subwatersheds.
• Sufficient stream flow
gauging.

Figure 22

• Fisheries data missing in several subwatersheds
• Mussels data in several subwatersheds
• Macroinvertabrate data in several subwatersheds
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6.4 Overlapping Indicators

Figure 23

Analysis of the subwatershed indicators
suggested that several subwatersheds had
priority ranking in more than just one of
the indicator categories, ,see figure 23,
suggesting that some subwatersheds had
both high quality areas and were degraded
by existing disturbances or they were under heavy development pressure in the
near future. For example, natural resource indicators (figure 19) suggested
that Kishwaukee Creek was one of the ten
most high-quality subwatersheds. Analysis of habitat degradation (i.e. amount of
development, channelization, etc) found
that Kishwaukee Creek also was one of the
ten most developed and degraded subwatersheds.
These types of indicator category trends
were evaluated and mapped to create a
prioritization listing of subwatersheds
which needed the most efforts to protect
and restore watershed function. See Figure 24 for the top 10% priority subwatersheds that should be the focus of concentrated watershed protection efforts to
insure that the natural areas of each are
protected and that future disturbances
(such as development), are done in a way
to minimize encroachment into natural areas and changes to the natural ecosystem
function. Please refer to each individual
subwatershed report for more natural resource information

Figure 24
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8.

SPATIAL ANALYSIS OF WATERSHED LANDCOVER FOR RESTORATION
OF CRITICAL HABITAT AREAS

In addition to the general watershed recommendations in this document and the
subwatershed-specific recommendations in the attached reports, analysis was also
performed to identify habitat restoration areas suitable for those species in the watershed at greatest risk of extirpation (becoming extinct in the watershed). A Target
Species List and set of maps was derived from existing analyses and reports detailing
spatial habitat requirements for unique native species inhabiting the watershed. This
list and accompanying maps are intended to serve as tools for the partnership,
resource agencies and public to identify areas that could provide habitat for these
species. See Figure 28.
Watershed protection and preservation requires a commitment from all stakeholders
in the watershed, from the agency/organization level all the way down to the individual
landowners. The maps presented in this section are not to be interpreted as parcels

targeted for acquisition or condemnation, rather they are intended to help both public
and private stakeholders identify which sections of the watershed are in the ideal locations to provide the habitat features essential to re-establishing or maintaining the
critical wildlife species of the watershed.
These areas should receive some degree of special consideration for grant funding of
private and public habitat restoration projects due to the likelihood they will provide
the greatest benefit to these target species. KREP hopes these maps can help raise
awareness of the habitat areas so that private land stewardship and existing land protection organizations can work in cooperation to increase the amount, quality and connectedness of habitat in the Kishwaukee River Watershed. Doing so will only help to
preserve the richness and appealing features that have brought us to this unique part
of the state.
Target Species List Development
The KREP Target Species list on Page 34 is a compilation of existing species lists from
many sources and databases. Care was taken to exclude non-endemic (non-native to
the watershed) or rare migrant species (like some bird species). The KREP Target
Species list included species from the U.S. Fish and Wildlife Species of Concern List
for Region 3, U.S. Fish and Wildlife Birds of Conservation Concern List, Partners in
Flight Priority Bird Species for the Dissected Till Plain, Prairie Peninsula, and Upper
Great Lakes Regions. The list also includes collection databases information from the
Illinois Natural Heritage Database, McHenry County Conservation District, Illinois
Natural History Survey and the 1999 Illinois Threatened and Endangered species list
for the Kishwaukee Watershed. (State T&E Species in Bold).
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The species are on these lists because their populations are in decline or unstable and,
without protection they will continue to disappear. It was not feasible in the scope of
this analysis to cover each species individually; therefore we have tailored the general
habitat recommendations for species guilds listed below.
GENERAL HABITAT REQUIREMENTS
Each species on KREPs Target Species List was grouped into several general habitat
types Forest (Riparian, Upland and, Savanna), Grassland (Open and With Shrubs)
Wetland and Aquatic. Since bird habitat can serve as an umbrella for other terrestrial
species data, they were the primary focus of these recommendations. For Information
on references used to develop the target species list, habitat needs and
recommendations see Appendix 1. For the Habitat Preferences and Size see the
references at the end of this document.
Analytical Procedure
The maps were created in Arc
View GIS by using the KREP
GIS
database
layers,
specifically the 1999 Land
Cover file from IDNR. Forest
areas, rural grassland areas
and wetland areas were saved
as separate land cover layers.
For each land cover layer the
polygons were manually unioned together (or merged together) to create larger contiguous tracts that accurately
reflect the size of the polygons. Then the layers were
queried: (Forest areas >100
ac, Rural Grassland areas Figure 25
>100ac and Wetlands >10ac)
and saved as separate layers. The GIS files derived from the analysis can be found in
the habitat restoration file folder on the CD/DVD of GIS information available from
KREP. The areas designated on the maps are not the subject of acquisition or control.
They are a graphic representation of the areas KREP feels are critical to supporting
the
variety of plant and animal life needed to maintain biodiversity in the watershed. Through both public and private land stewardship, KREP hopes to enhance and
restore these areas to ensure the long-term preservation of the Target Species.
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Target Species List
BIRDS
Acadian Flycatcher
American Bittern (SE)

Northern Bobwhite
Northern Harrier (SE)

FISH
Blacknose Shiner

Northern goshawk

Weed Shiner

Bald Eagle (SE,FT)

Orchard Oriole

Iowa Darter

Baltimore Oriole
Barn Owl (SE)

Osprey (SE)
Peregrine Falcon (SE,FE)

MAMMALS

Bell's Vireo
Bewick's Wren (SE)

Piping Plover
Pied-billed Grebe (ST)

Black Crowned Nigh Heron (SE)

Prothonotary Warbler

Black Rail

Red-headed Woodpecker
Red-shouldered Hawk (SE)

INSECTS

Sandhill Crane (SE)

Ottoe Skipper

Sedge Wren
Sharp-shinned Hawk (SE)

Cobweb Skipper

Black-billed Cuckoo
Black Tern (SE)
Blue-winged Warbler
Bobolink
Brown Creeper (Removed from ST
in 2004)

River Otter
Gray Wolf

Melissa Blue

Dakota Skipper

Short-billed Dowitcher
Short-eared Owl (SE)

PLANTS

Brown Thrasher
Cerulean Warbler (Added as ST in
2004)

Snowy Egret (SE)

American Dog Violet
Balsam poplar

Chimney Swift
Common Moorhen (ST)

Stilt Sandpiper
Swainson’s Hawk (SE)
Upland Sandpiper (SE)

Black-sided rice grass

Veery (ST)

Bog bedstraw

Whip-poor-will
Wilson's Phalarope (SE)

Common bog arrow grass

Wood Thrush

Dragon wormwood

Common Tern (SE)
Dickcissel
Double Crested Cormorant (ST)
Eastern Kingbird
Eastern Phoebe
Eastern Wood Pewee
Field Sparrow
Foster’s Tern (SE)
Golden Winged Warbler
Great Egret (ST)
Greater Prairie Chicken

Crawe’s sedge

Worm-eating Warbler

Few-seeded sedge

Yellow Billed Cuckoo
Yellow Crowned Night Heron
(ST)

Forked aster
Ground juniper
Hairy marsh yellow cress

Yellow Headed Blackbird
(SE)

Hills thistle

Yellow Rail (SE)

Northern gooseberry

Grasshopper Sparrow

REPTILES

Great Crested Flycatcher
Henslow's Sparrow (SE)

Blanding's Turtle
Massasauga snake

Kentucky Warbler
King Rail (ST)

MUSSELS

Least Bittern (SE)

Slippershell Mussel

Least Tern

Spike

Le Conte's Sparrow
Little Blue Heron (SE)

Butterfly

Long Eared Owl (SE)

Beaked sedge

Rainbow

Narrow-leaved sundew
Pale vetchling
Plains buttercup
Prairie bush clover
Queen of the prairie
Red-berried elder
Richardson’s Rush
Slender bog arrow grass
Small yellow lady’s slipper
Speckled alder
White lady’s slipper
Woolly milkweed

Loggerhead Shrike (ST)
Louisiana Waterthrush

ST= Illinois State Threatened Species, SE=Illinois State Endangered Species
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FOREST SPECIES
Riparian Forest Species List Requirements*: See Figure 26
Common Name

Habitat Preference

Size

Acadian Flycatcher

Mature interior riparian forest (swamps) floodplain

>40ha - 500ac or larger

Bewick’s Wren

Mature Riparian forest, orchards, open woodlands, swamps

500ac or larger

Brown Creeper

Mature riparian forest, mixed woodlands with cypress
swamps, and floodplain forest, dead or dying trees

500ac or larger

Cerulean Warbler

Mature interior mesic forest, (UMBRELLA SP)

4,000-4,000ac to nest

Louisiana Waterthrush

Brooks, ravines and wooded swamps

500ac or larger

Red Headed Woodpecker

Open Riparian forest w/grass under story, (swamps) nest in
dead tree cavities. Savanna

500m Riparian Buffer

Prothonotary Warbler

Mature interior mesic forest subject to flooding, nests in secondary cavities over water.

500m Riparian Buffer

Baltimore Oriole

Open Canopy Riparian Forests with grassy understory, . Savanna

500m Riparian buffer—
500ac or larger

Bald Eagle

Large Rivers, Mature riparian forest, nests in white pine, cottonwood in other trees or cliffs

500ac or larger

Red Shouldered Hawk

Lowland woods, near water, swamps, along rivers, near farmland, in upland woods and near grasslands.

500ac or larger

Osprey

Rivers, Mature riparian forest, nests in dead trees

500ac or larger

Chimney Swift

Open bottomland hardwood forest nests in secondary cavities and chimneys

500m Riparian
Buffer*500ac or larger

Eastern Kingbird

Mature open Riparian Forest with shrubs, Savanna

500m Riparian
Buffer*500ac or larger

Eastern Phoebe

Riparian forest, suburban areas, attaches nests to cliffs,
bridges and river banks.

500m Riparian
Buffer*500ac or larger

Swainson’s Hawk

Forests along cropland, rivers or prairies, Savanna

500ac or larger

Veery

Floodplain deciduous forest with shrubs, sometimes upland
forest, Highly sensitive species

500ac or larger

Riparian Forest Species Need: Large tracts, >500 acres in size, of connected and un-

fragmented native riparian forest and large tracts of native buffers on smaller streams. Ideally a >4,000 ac tract would be best for cerulean warbler habitat. (floodplain buffers primarily are mature closed canopy forests, while smaller streams are more open like savanna and
swamps) Recommend: Increase management of existing private and protected forest lands
>100 ac by restoring native plants, reducing non natives and manage with prescribed fire. Continue to connect existing forest tracts and expand existing riparian buffers. Reduce forest
fragmentation and edge effect by filling interior with trees and creating gradual transition areas at the forest edge with native shrubs, grasses and forbs. Manage riparian forests with
landscape scale fire in order to naturalize the habitat and create multiple types to attract different species, specifically savanna species.
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Upland Forest Species List Requirements*
Common Name
Brown Thrasher

Habitat Preference
Thick brush, hedgerows, forest edge & clearing, Savanna

Size
500ac or larger#

Barn Owl

500ac or larger#

Yellow Billed Cuckoo

500ac or larger#

Northern Goshawk

Mature mixed forest bordering agricultural or other open areas,

500ac or larger#

Red Shouldered Hawk

Lowland woods, near water, swamps, along rivers, near farmland,
in upland woods and near grasslands.

500ac or larger#

Sharp Shinned Hawk

Open woodlands, edges, clearings, hedgerows, brushy pastures,
and shorelines. Prefers conifers

500ac or larger#

Long Eared Owl -

Generally migrants, upland evergreen forest or woodland near
open waters, open areas like pastures and grasslands with shrubs

500ac or larger#

Eastern Wood Pewee

Woodlands, groves

500ac or larger#

Kentucky Warbler

Large mature forests, nests on ground in shrubby areas

500ac or larger#

Great Crested Flycatcher

Deciduous forest, woodlands, Savanna

500ac or larger#

Golden Winged Warbler

Openings in Deciduous forest or edges with a dense understory
of grass and forbs, overgrown pastures, dense shrubby thickets,
and second growth woodlands

500ac or larger#

Whip Poor Will

Deciduous Forest

500ac or larger#

Wood Thrush

Deciduous Forest, Moderate sensitivity to fragmentation.

500ac or larger#

Worm Eating Warbler

Upland Forest, Dry wooded hills, undergrowth, ravines. High
Sensitivity to Fragmentation

500ac or larger#

Upland Forest Species Need: Large tracts (250 - 4,000 acres), un-fragmented native
mature upland forest. Recommend: Increase management of existing private and protected upland forest lands >100 ac by restoring native plants, reducing non natives and
manage with prescribed fire. Reduce fragmentation by reducing edges by filling interior with native trees and creating transition areas with native shrubs and grass on the
outside edge of forest interior cover. Connect upland forest areas to other nearby
forests and existing open space by creating greenways. For Birds: Reduce cowbird
foraging habitat within at least a 1.5 km buffer around forest reserves. Allowing
edges of forest tracts to grow up in shrubs or other natural vegetation so that edges
are less abrupt may also help to reduce predation and parasitism in forest patches (S.
Robinson, pers. Comm.).(PIF Birds of Conservation Concern, Prairie Peninsula).

Savanna Species Need: Diverse forest/savannah habitat types with a variation in
native tree canopy cover in large complexes.
Recommend: Manage existing large forest tracts >250ac with fire to create “landscape
burns” (Partners in Flight, p30 Prairie Peninsula) and create a diverse matrix of habitats.
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Figure 26

Above: Watershed map shoeing the location of all existing forest tracts larger than 100 acres.

37

GRASSLAND SPECIES See Figure 26
Open Grasslands Species List Requirements*:
Common Name
Henslows Sparrow

Habitat Preference
Open tall dense grasslands with mesic areas.

Size
>140ac*

Greater Prairie Chicken

Open meadows & prairies with gentle slopes, and
well drained soils, need scattered trees for nesting

>2000ac*

LaConte’s Sparrow

Tall grasslands with mesic areas

>85ac*

Dickcissel

Medium-dense grass with heavy forbs, moderate
litter layer

>85ac*

Bobolink

Dense grass cover, light forbs, thick litter cover

>85ac*

Short Eared Owl

Migrant, Open habitats, old fields, agricultural areas, prairies, marshes.

>85ac*

Grasshopper Sparrow

Intermediate height grasses with interspersed bare
ground patches

>85ac*

Northern Harrier

Prairies and marshes among low shrubby vegetation tall weeds or reeds hunts in fields or pastures

Upland Sandpiper
Grassland Species Need: Large tracts with a variety of native grassland habitats (from short grass to
tall grass with shrubs). -Tall grass- 85 acres needed for grasshopper sparrow and 140 acres for
henslow’s – Best case 2500 acres of native grassland. -Short grass- 125 acres to support most short
grassland bird species. Recommend: Create or restore large tracts >100 ac of native grassland on existing cool season grasslands or and manage with prescribed fire
Grasslands With Shrubs—Species List Requirements
Common Name

Habitat Preference 1

Size

Bells Verio

Grasslands with shrubs or brushy areas, nest in shrubs

>75ac*

Blue Winged Warbler

Grasslands with shrubs and borders of swamps or streams,
pastures, thickets, second growth woods

Northern Bobwhite

Grasslands with brushy areas

Field Sparrow

Grasslands with low to medium shrub density, (15%-35%
shrubs)

Loggerhead
Shrike

Open short grasslands with mixed shrub, brush
hedgerows and scattered thorny trees

Orchard Oriole

Grasslands with scattered trees or shrubs especially in wet
areas

Black Billed Cuckoo

Shrubs, early success ional forests, woodland edges, thick-

>15ha*

>15ha*

Need: Large tracts with a variety of native grassland habitats (from short grass to tall grass with
shrubs). -Tall grass w/shrubs – 40 acres for bobwhite quail -75 acres for verios Recommend: Create
or restore large tracts >100 ac of native grassland on existing cool season grasslands or and manage with
prescribed fire
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Figure 26

Above: Watershed map illustrating areas where significant grasslands, such as pasture and meadows, exist.
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WETLAND SPECIES LIST REQUIREMENTS See Figure 27
Common Name

Habitat Preference 1

Size

American Bittern

Inhabits freshwater marshes, bogs, swamps, wet meadows, or
wherever the ground is wet and tall, emergent vegetation such
as cattails, bulrushes, and reeds are present
freshwater ponds, lakes, sluggish streams, swamps, marshes,
backwaters and shallow lagoons, nest in upland and lowland
trees
glacial lake edges providing ample amounts of cover and open
water
wet areas where dense but not necessarily tall growths of
rushes, sedges or grasses are present
Deeper open marshes are apparently a habitat requirement,
although artificial or abandoned flooded depressions with cattail growth
sand or pebble beaches, stone or rocky shores, grassy uplands,
or even areas with dense vegetation. Open water for feeding
Species found along rivers, lakes, ponds or in older swamps

>25ac

nests in marshes it prefers dry nesting sites and is often associated with muskrat houses as a nesting substrate. Cattail stands
and detrital cattail mat seem an important factor of breeding
habitat
requires 2 distinct habitat types for survival: 1) foraging habitat
in unpolluted wetland situations; 2) nesting habitat, usually
near foraging habitat, containing either trees or shrubs that
provide enough support and building materials (twigs) for the
nest
found in marshes, shrub swamps, ponds, stream side, roadside
ditches, mudflats or upland
cattail marshes. shy, secretive bird, hides in tall cattails and
sedges, feeds at edge of water, retreats into vegetation after
capturing prey. Nests in dense growth of marsh emergent,
above shallow water but near to open water
Inhabits river sandbars, inland islands, broad areas of sand or
gravel beaches, and newly cleared land along the coast
freshwater and are found in lakes ponds, marshes, sloughs,
marshy shores of streams & coastal estuaries nest in a variety
of trees, most often hardwoods. Throughout the literature
these plant species are common: buttonbush, willow sp.,
phragmites, and cottonwoods. Small fishes are a principal food
item
Inhabits ponds with much shoreline and emergent vegetation,
marshes with areas of open water 15 to 25 inches deep, and
marshy inlets and bays. Found on ponds, sloughs, flooded
areas, marshy parts of lakes and rivers
sand or sand-stone beaches at least 9 m. wide (above present
water line) that are unvegetated or sparsely vegetated
prefers wet meadows dominated by sedges, cottongrass, mannagrass, and reed grass, but also frequents emergent vegetation
associated with marshes, and retired croplands and fields.
shallow water, mud flats, shores and occasionally in terrestrial
grassy areas. Shallow water bordered by low grasses or sedges
found in open grasslands, marshes, swampy edges of lakes,
ponds, river banks. Needs an open area marsh with dense
vegetation (i.e. prairie potholes) for nesting. Feeds in nesting
area or may fly to upland areas to eat.

>25ac

Black Crowned Night Heron
Black Tern
Black Rail
Common Moorhen
Common Tern
Double Crested Cormorant
Foster’s Tern

Great Egret

King Rail
Least Bittern

Least Tern
Little Blue Heron

Pied-Billed Grebe

Piping Plover
Sedge Wren
Wilsons Pahlarope
Sandhill Crane

>25ac
>25ac
>25ac
>25ac
>25ac
>25ac

>25ac

>25ac
>25ac

>25ac
>25ac

>25ac

>25ac
>25ac
>25ac
>25ac
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WETLAND SPECIES LIST REQUIREMENTS (continued)
Short Billed Dowitcher

Mud flats, tidal marshes, pond edges

>25ac

Snowy Egret

Inhabits ponds; borders of lakes; freshwater, brackish, and
saltwater marshes and swamps; stream courses; tidal flats; rice
fields; and sometimes dry fields, where it associates with cattle.
Inhabits sedge meadows interrupted by old beach ridges, eskers, or other elevated areas dominated by dwarf birch, heaths,
willows, crowberries, and dryads. Sometimes occurs in wet
tundra areas with fairly high willows, or on much drier slopes
with moderate vegetative cover, avoiding truly barren ridge
tops.
wetlands for foraging and bottomland forest for nesting

>25ac

inhabit marshes, sloughs, and marshy borders of lakes, ponds
or streams. Permanent water appears essential. This species
nests in thick stands of emergent vegetation invariably over
water
open grass and sedge grown marsh infiltrated by sluggish meandering stream where grasses are not so tall and dense as cattail

>25ac

Stilt Sandpiper

Yellow Crowned Nigh Heron
Yellow Headed Black Bird

Yellow Rail

>25ac

>25ac

>25ac

Wetland
Need: 25 acres is adequate to support most wetland species. However, large complexes of wetlands >25acres with a variety of habitats like open water, mud flats,
sedge meadow and swamp provide the most benefit.

Recommend: restore and enhance wetland complexes greater than 10 acres in size to
support more species than isolated wetlands. (Fairbairn and Dinsmore 2001,Naugle et
al. 2001). Water level management can be used to accommodate the needs of species requiring different types of wetlands. Wetland restorations have been successful in providing more breeding and migration habitat for wetland species. (Partners in
Flight)
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Figure 27

Above: Watershed map of existing wetlands that are larger than 10 acres in size.
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Figure 28

Above: Watershed map illustrating the sum of all priority areas (significant wetlands, grasslands, and forests)
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7.

Natural Resource Concerns in the Kishwaukee Watershed

A review of the published reports and available GIS data, along with cursory field
inspections and stakeholder input has guided the project team to identifying a number of natural resource concerns within the Kishwaukee River watershed. The following pages outline those concerns which appeared in a majority of the subwatersheds identified using the indicators and habitat analysis.

As both terrestrial and

aquatic habitats are stressed by continued human interaction with the enviroment it
is critical that these concerns be addressed to ensure a healthy future for the
Kishwaukee River watershed.
For natural resource information on specific subwatersheds please refer to that
subwatersheds report and accompanying map.

Please refer to the Strategic Plan

for Habitat Conservation and Restoration for more information on specific recommendations to address KREP’s priority natural resource projects.
This report represents all the information collected and analyzed by KREP to date.
It is our hope that as more natural resource information becomes available, watershed wide ,the analysis can be updated and replicated at regular intervals.

This

will help KREP continue to address the natural resource concerns within the watershed as they evolve over time.
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7.1

Documented Impaired Stream Quality

What is the 303(d) List?

The IEPA has a network of Ambient Water Quality
Monitoring Network (AWQMN) stations throughout the state. Stations are used by the IEPA along
with biological sampling and habitat surveys and
historic monitoring data to determine the overall
quality of each major stream system in Illinois. The
results are published every two years in the IEPA
305(b) Report. The305(b) Report provides some
updated monitoring data, less than 5 years old.
from the last intensive basin survey done in 1997.
Streams whose water quality is determined by the
IEPA to be impaired are identified in separate
companion report called the 303(d) Report. See
Figure 29 Thirteen of KREP’s forty-two subwatershed streams have been identified by the

The 303(d) List is a publication of
impaired waters published every
other year by the Illinois Environmental Protection Agency. The 303
(d) Report is derived from analysis
of water quality assessments summarized in the 305(b) Report also prepared by the IEPA. The 305(b) Report are based on a combination of
chemical, physical, and biological
data. This data includes water and
sediment samples, fish tissue analysis, habitat assessment, flow discharge, and macroinvertabrates and
fish survey data. (See Figure 18)

IEPA as being impaired by some type of water
pollution. Eleven of the subwatersheds were identified as having pollution caused by PCB’s.
In the 2000 303(d) list only two streams were listed Mokeler and Lawrence, comprising 15
miles of streams. Now, in the 2002 303(d) list there are 16 streams listed with over 166 miles.
Due to fish tissue sampling by the EPA that found PCB’s in bottom feeding fish. These PCBs
were discovered at all sampling stations where fish were collected for tissue analysis. The information provided by the

Figure 29

IEPA indicates the fish tissue
samples were taken from the
main stem of the North and
South branch of Kishwaukee
River. It is possible that
many if not all of the tributary subwatersheds also contain fish contaminated with
some level of PCBs. IEPA
does not list possible sources
in the 303(d) Report, some
officials have speculated that
the PCBs enter the stream
system by way of atmospheric
deposition.
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303(d) list for the Kishwaukee River Watershed
Stream Segment
ILPQ02
ILPQ10-PQ07
ILPQ10-PQ10

Stream Name
Kishwaukee
River
Kishwaukee
River
Kishwaukee
River

KREP Subwatershed Name
Lower Central Kishwaukee
Kishwaukee River

Cause:

Source

PCB’s, Pathogens

Unknown

PCB’s

Unknown

Non Priority Organics, PCB’s,
Pathogens
PCB’s, Siltation,
Habitat Alteration
(other than flow),
Priority Organics,
Nutrients, Total
Ammonia-N
PCB’s, Pathogens

Unknown

Upper Central Kishwaukee
Kilbuck Creek
Central South
Branch Kishwaukee

PCB’s

Unknown

Pathogens
PCB’s, Cause Unknown

Lower South Branch
Kishwaukee

PCB’s, Pathogens

Unknown
Municipal Point Sources, Agriculture, Crop Production, Non
Irrigated Cropland, Unknown
Unknown

Central South
Branch Kishwaukee

PCB’s

Unknown

PCB’s

Unknown

Upper South Branch
Kishwaukee

Non Priority Organics, PCB’s

Unknown
Agriculture, Crop Production,
Non irrigated Cropland, Hydrologic/Habitat Modification,
Channelization, Unknown
Municipal Point Sources, Agriculture, Crop Production, Non
irrigated cropland, Urban Runoff/Storm Sewers
Industrial point sources

Kishwaukee River

ILPQ10-PQ13

Kishwaukee
River

Upper Kishwaukee

ILPQ12

Kishwaukee
River
Kishwaukee
River
Kilbuck Creek
South Branch
Kishwaukee
River
South Branch
Kishwaukee
River
South Branch
Kishwaukee
River
South Branch
Kishwaukee
River
South Branch
Kishwaukee
River
South Branch
Kishwaukee
River

Lower Kishwaukee

Upper South Branch
Kishwaukee

PCB’s, Siltation,
Habitat Alteration
(other than flow)

ILPQEA01

Mokeler Creek

Mokeler Creek

Metals, Nutrients,
Phosphorus, Nitrates

ILPQEC01PQEC-A

Lawrence Creek

Lawrence Creek

ILPQF06PQF07

Coon Creek

Upper and Lower
Coon Creek

Nutrients, Organic
Enrichment/Low
DO, Salinity/
TDS/Chlorides
Pathogens

ILPQ14
ILPQB02
ILPQC06PQC05
ILPQC06PQC06
ILPQC06PQ09
ILPQC06PQ11
ILPQC07PQC02
ILPQC07PQC13

Municipal Point Sources, Agriculture, Crop Production, Non
Irrigated Cropland, Hydrologic/Habitat Modification,
Channelization, Contaminated
Sediment, Unknown
Unknown

Unknown
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Non-point source pollution is a
contaminate that is washed off
the landscape into the stream. A
point source discharge has a
definite location where pollution
enters a stream (such as an outfall for an industrial plant). Nonpoint source pollution enters the
stream system at multiple locations, from storm sewer outfalls,
agricultural grass waterways,
urban swales, road side swales,
etc. The shear number of input
locations makes it difficult to
locate a definitive point of entry,
hence the designation as “NonPoint Source Pollution”.
Examples of Non-Point Source
Pollution:

The Upper Kishwaukee River
Central South Branch Kishwaukee River
Upper South Branch Kishwaukee River
Mokeler Creek are listed as impaired due to non -point source
from Agricultural sources.
Lawrence Creek is listed as being impaired due to an industrial
discharge.
Upper Kishwaukee River,
Central South Branch Kishwaukee River
Mokeler Creek are listed due to municipal point source discharges (wastewater treatment plants) These streams receive
discharge from the cities of Woodstock, Lakewood, Sycamore,
DeKalb, and Harvard.

Heavy metal residue on streets
and parking lots from motor vehicles.
Pesticides & herbicides from agricultural fields.
Fertilizer in storm water runoff
from urban lawns, golf courses,
and road right of ways.
Animal wastes from agricultural
feed lots and pastures.
Chlorides from road salt following snowfall/snowmelt.

In each of the subwatersheds the treatment plants
average permitted discharge is equal to or
greater than the published
10 year, 7 Day Low Flow
for the receiving stream.
This would suggest a cor-

Figure 30: Watershed
map of total effluent
discharged into each
subwatershed

relation between degradation of water quality and the total amount of treated effluent released into a stream with a relatively low base flow. This creates an interesting paradox, in
that base flows of streams tend to decrease with new development (impervious surfaces reduce infiltration) while effluent releases into the stream will increase with the additional development serviced by the treatment facility. See Figure 30

47

The resource concerns for the watershed compiled in this report extend beyond just
those streams listed in the IEPA’s reports to include virtually all subwatersheds in the
Kishwaukee Region. This is because the 303(d) List has many shortcomings as a watershed protection tool: First, the published list of impaired streams only includes those
streams that have become substantially degraded; typically in violation of state water
quality standards. Second, Many of the segments are merely evaluated based on old
data rather than monitored using data less than 5 years old. For Example, The data
that supports the listing of Mokeler and Lawrence Creeks is 11 and 14 years old respectively. Finally three of the stream segments in the Kishwaukee watershed were evaluated using data from 1976. Field observations indicate that there are literally hundreds of miles of tributary streams for which water quality data are not collected but
exhibit moderate to severely degraded physical habitat and biological conditions. Another shortcoming of the 303(d) List is that it is published to document existing
stream degradation and not make predictions as to pending future threats to water
quality and overall stream health.
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7.2

Loss of wetland resources

The Kishwaukee River Watershed has seen extensive draining of its wetland resources.
Re-establishment of historic wetland complexes (presently drained and/or cleared for
agriculture) and preservation of existing wetlands will be essential for the watershed to
maintain the present species diversity. See figures 31 & 32
Figure 31

Figure 32

Wetlands are key landforms where groundwater discharge of underlying aquifers are apparent. Wetlands serve as filters that clean and slow down surface runoff before it enters the stream and provide habitat for KREP’s Target wetland species.

Much of the

southern and northwestern portions of the watershed have experienced extensive wetland loss due to agricultural drainage practices that maximize the productive soils. Isolated wetlands are often drained using underground tiles to dry out the hydric soils to
make them suitable for crop production. Wetlands along the ditched stream corridor
are also drained and frequently converted to cropland and tilled up to the bank. Of
greater concern than the historic conversion of wetlands to agriculture is the fate of
these areas as land is converted to suburban development. In almost every case, the
“farmed wetland” or other isolated wetland, are excavated or modified to provide storm
water detention for the development. This conversion is permanent, which insures that
the wetland will never provide the same habitat functions.
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A farmed wetland that remains in agricultural use, however, has the potential to be restored in the future. A significant concern about wetland loss is the discrepancy in the
regulation of disturbances to wetlands throughout the watershed. There are fairly comprehensive wetland protection regulations for the portions of the Kishwaukee River watershed within McHenry and Kane Counties. In those counties, wetlands adjacent to the
river or any of its tributaries fall under the jurisdiction of the Army Corps of Engineers’
Chicago District Office, which aggressively seeks to preserve the remaining wetland resources of the six county region around Chicago. The isolated wetlands, which have recently been removed from the US
Army Corps’ jurisdiction following a
Supreme Court ruling, are protected
in Kane and McHenry Counties by
progressive county-wide watershed
development/storm water ordinances.
In these areas, wetland protection is
satisfactory, although filling and destruction of some wetlands is still occurring because the regulations in
place do allow for mitigation of impacts rather than outright restrictions.
The wetlands along rivers and stream corridors in Boone, Winnebago, Ogle and DeKalb
are regulated by the Rock Island District Office of the US Army Corps of Engineers.
The Rock Island Districts approach has not made preservation of existing wetlands a
priority like the heavily developed Chicago District.

In developing areas of the water-

shed we should not assume that wetland protection is completely addressed through the
Army Corps of Engineers permit. The Corps can still allow wetland disturbance that is
minimal or acceptable and it is the County and Municipal governments responsibility to
protect those valuable wetland resources.
The Kishwaukee River Watersheds governments have a vast array of protections, plans
and ordinances in place that protect and leave vulnerable isolated wetlands.

(See Ref-

erences for KREP’s list of County and Municipal Land Use Plans and Ordinances)

50

7.3

Lack of a Healthy Stream Corridor
Ecosystem

The land adjacent to a stream corridor, typically defined as the area within the 100 year
floodplain, provides critical functions for our
stream network. Stream corridors provide the
following functions for the watershed:
• Provide habitat for terrestrial and amphib-

ian target Riparian species which rely on
the stream for food and habitat during
various stages of their life cycle.
• Act as a natural filter to remove debris

and pollutants by slowing down surface runoff and converting it to sheet flow and or
shallow subsurface flow before it reaches
the stream’s edge.
• Help keep stream temperature and chemi-

cal characteristics to levels tolerable by
our native species (such as fish, mussels,
insects, etc.)
• During

high water,

nutrients and

dead

vegitation from the corridor are washed
into the stream and are essential to maintaining a balanced, healthy ecosystem.

Above: Typical stream channel following alteration
for agricultural drainage: Note lack of stream
corridor buffer, steep banks, no in-stream features
such as riffles, no trees to provide stream shading
(below) or too many nuisance tress blocking sunlight
(top), and direct discharge of agricultural runoff
via drain tiles from adjacent crop fields.

• Attenuate flood flows by slowing velocities

and promoting infiltration and retention of
surface water.

In most areas of the watershed, the stream
corridors have been stripped of their native
vegetation

to

productivity.

This

maximize
is

agricultural

especially

true

of

headwater streams in DeKalb, Boone, Ogle, and
Kane Counties.

Above: Natural stream channel. Note wide buffer of
natural vegetation in stream corridor, riffles in the
stream channel, partial stream shading from adjacent
trees (but not excessive), and short banks to allow
flows to access the floodplain.
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In many cases row crops are planted right up to the top of the stream channel bank.
There appears to be a direct correlation between loss of natural stream corridor features and channelization. In areas where channelization is extensive, there is usually no
discernable natural stream corridor vegetation. Streams which have not been subjected
to channelization appear to have retained a significant portion of their natural stream
corridor. Examples would include lower reaches of Kilbuck Creek and Piscasaw Creek,
Coon and the South Branch Kishwaukee River downstream of the City of DeKalb. The
natural stream corridor function is lost permanently when the land is converted to development, which also seeks to maximize usable area by encroaching into the corridor, if
not with buildings and pavement, certainly with infrastructure, such as storm water detention ponds and drainage structures. In most cases, regulations do not prohibit developers from locating their storm water infrastructure along the edge of the stream
channel. This configuration should be discouraged, as it ignores the fundamentals of
stream dynamics. Because streams naturally meander back and forth across the landscape, encroaching into the stream corridor with storm water infrastructure can cause
expensive, long-term conflicts. Active migration of a stream channel causes storm water
outfalls to be undermined, and detention basin berms to be eroded resulting in costly
repairs which almost always fall on the shoulders of the local municipality, park district,
homeowners association or taxpayer, since the developer is typically long gone in the
years after the development is completed.
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7.4

Channelization

Channelization is the process by which the
natural physical characteristics of a stream
channel are modified and or eliminated in order to provide a more efficient means of carrying water away from the landscape. The
stream channels in the Kishwaukee River watershed where straightened and underground
drain tiles have been installed to encourage
faster drainage of agricultural land.
There is no doubt that these practices were Above: Channelization on Geryune Creek in
critical to making this region of the State eastern Boone County. Note corresponding
among the most productive farmland in the lack of natural stream corridor, as well.
country. This productivity has come at a great
cost to the natural environment. The agricultural drainage system installed in the watershed has short-circuited a large portion of the hydrologic cycle by changing the watershed from a landscape dominated by infiltration and slow release of water to one
which is extremely efficient in converting precipitation to surface and subsurface runoff that races water into the streams.
The impact of this change ranges from insignificant in the lower reaches of the watershed to very severe in the upper headwaters, where the channelization has created
deeper channels causing stream bank erosion, excessive sedimentation in the stream
bottom, and eutrophication.
Channelization has occurred on 69% of the watershed’s
1293 miles of streams and has been minimal on the larger stream channels. See Fig 34

Figure 33
USDA—Soil
Conservation
Service Publication JS-31 from
June of 1952 is
an example of
how we historically viewed our
stream systems
as ditches.
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Figure 34: Map of channelized reaches in the Kishwaukee Watershed. Derived from 1:13,000 scale digital
ortho photography available from the IL Geospatial Data Clearinghouse. Date of photography: 1998-1999.
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Channelizing our streams has eliminated most
of the in-stream habitat required for a diverse stream ecosystem and short circuited
the geomorphic functions of the stream itself.

The result is a loss of habitat for

KREP’s target aquatic species and overall
aquatic biodiversity, erosion along the stream
banks and excess sedimentation in the
stream channel, and ultimately an increase in
the amount and frequency of flooding to areas downstream.
Most of the channelization probably occurred in the first half of the 20th century,
although

there

is

evidence

that

short

reaches of streams are being channelized by Figure 35
individual property

owners to this day.

See Figures 35 & 36
Mitigating the effects of channelization
becomes

even

more

complex,

if

not

impossible, once agricultural land has been
sold

for

development.

Typically,

a

development is designed to maximize the
buildable area of the parcel, which includes
the cropland that typically extends right up
to the edge of the stream. The result is a
development that has been designed around a
channelized, artificially straightened stream.
Streams, subject to the laws of physics, will
begin to “de-channelize” to some extent
(depending on stream gradient). The result
is a conflict between the migrating stream
corridor and the fixed boundaries of the development and it’s infrastructure which were Figure 36
designed around the channelized stream.
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7.5

Lack of Proper Management of Inva-

sive

Species

Non-native plant species are a severe threat
to the integrity of remaining native habitat
for KREP’s target species.

These plants and

animals that have been introduced or have escaped into a watershed in which they did not
inhabit naturally or historically can shade out
native plants. Examples of invasive species in
the Kishwaukee Watershed include animals
such as carp and the rusty crayfish and plants

Channelized stream near Huntley, overrun by
non-native and nuisance woody species, resulting
in poor stream habitat, erosion, and debris jams.

such as reed canary grass, glossy buckthorn,
black locust, garlic mustard, purple loosestrife.,

bush honeysuckles, and multi-flora

rose.
Most of the stream corridors are impacted by
non natives. At first glance or from an aerial
photos these forest areas look like a thick
stand of trees along streams of Kane, Boone,
and McHenry Counties.

Closer inspection of

these areas often reveals an overly-dense
population of Box Elder and other non-native
tree species that “shade out” the understory,

At the other extreme from the top photo is
this type of situation where the channel is
heavily encroached upon by row crops and the
banks are left unmanaged with non-native
vegetation.

creating a condition where deep rooted, native
vegetation is replaced with exotics such as

Typical encroachment into the stream corridor. Note that use of shallow-rooted vegeNatural stream channel. short banks to allow flows to access the
floodplain.

tation along the bank cannot protect land
from excessive erosion.
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The stream channels in these locations are
almost always characterized by frequent debris jams, near-stagnant waters, and steep,
highly eroded streambanks.

This condition

appears to be rather constant, as landowners
typically do not manage the vegetation along
the stream corridor, except for the occasional removal of large debris jams which
they fear will exacerbate flooding of adjacent crop land.
Garlic Mustard Invades forests

Since the settlement of this country,
the number of fish species that are
non-native to the United States continues to increase. Some of the species
were intentionally
imported by immigrants, so that they would access to
the same fish, such as Carp, that they
fished for in their homeland. Other
species, such as Round Gobies, were
accidentally imported within the water
ballast carried by international ocean
Picture of Glossy buckthorn another non native invasive
plant found in our forests.
freighters, which was subsequently discharged into Great Lakes harbors. By
being non-native species without an established predator base, these invasive
species can easily
out-compete
Carp, a non-native species common to Illinois, seen here
native species occupying the same ecoforaging through the silty bottom of the South Branch
logical niche. Many of these species
Kishwaukee River for food
prey on the eggs or young-of-the-year
hatchlings of native fish populations,
wreaking havoc on future populations
of the predated species.
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7.6

Concerns Related to Agricultural Prac-

Figure 37

tices
5.6.1 Uncontrolled Discharge by Drain Tiles

Nearly

562,000

acres,

or

69%

of

the

watershed is used for row crop production. See
Figure 37 Much of this land use is underlain by
a vast network of subsurface drainage pipes installed to prevent ponding of rainwater on
fields and saturation of crop soils.

The dis-

charge from these drainage networks is not
controlled and the system drains via gravity
following each and every rain event or thaw.
The result is a

dramatic decrease in the time

it takes surface runoff to reach the stream
channel, which adversely affects stream hydrology and in turn the aquatic habitat for

Figure XX: Row crops dominate the southern portion of the

KREP’s target aquatic species. While drainage

a system of ditches and channelized streams.

of the soils is important for the economic vi-

watershed. This region is very flat and now well-drained by

ability of the crop field, the majority of the
impact is unnecessary because water is need-

Figure 38

lessly released during the non-growing season
when it could be retained on the field or within
the soil without negative impacts to crop production.

Another negative consequence of this

drainage method is that it provides a direct conveyance route for pollutants and excess nutrients applied to the landscape to enter the stream system
without taking advantage of soil’s filtering capabilities. See Figure 38 (Right): Rural grasslands are
more prevalent in the subwatersheds in the northeastern part of the region. This is due to the rolling terrain and historic stands of forest found in
McHenry County, which made the land better suited
for dairy pastures than row crops.
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Watershed-wide Shortfall in Effective Nutrient Management Plans
Nitrogen and phosphorus are nutrients of environmental concern. Public awareness of
the impacts of excess nutrients in water bodies has been heightened by events such as
Hypoxia (lack of oxygen) that has occurred in the Gulf of Mexico where the Mississippi
River discharges water laden with nutrient –rich runoff from the Midwest's farm fields.
Closer to home, excess nutrients are responsible for most of the noxious algae blooms in
the rivers, streams and lakes of the Kishwaukee River Watershed. While excess nutrients continue to be a source of problems associated with wastewater effluent discharges, the extent of row crop production in the watershed requires special attention
be given to proper management of nutrient-rich fertilizers applied to the 562,000 acres
of crop land in the watershed. Failure to take into account soils variability, crop production, and climate, has led to an annual overload of nutrients to the landscape, which, as
discussed earlier, has been modified to quickly carry excess nutrients to the stream
system.
Animal grazing in stream channels
Livestock grazing can effect the riparian environment by changing and reducing vegetation or actually eliminate riparian areas as a result of channel widening, channel aggradations, or lowering of the water table. The most apparent effects on fish habitat are reductions of shade, cover, and terrestrial food supply, and the resultant increases in
stream temperature, changes in stream morphology, and additions of sediment through
bank degradation and off-site soil erosion.45
Unrestricted livestock grazing in stream channels also leads to excess nutrients and
pathogens entering the stream through animal excrements. Bacteria and viruses can be
transferred to humans that come into contact with the water downstream or eat fish
from the stream.
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7.7 Degradation of Natural Resources Due Resource Concerns Due to
to Unsustainable Development Practices

While much of the Kishwaukee River Watershed
was heavily modified by agricultural activities and
urban development during the past 150 years,
there are still many good to high quality habitats
that have managed to persist and provide the
foundation for the diverse and highly-valued
ecosystem of the Kishwaukee Watershed. Adding
to this feature is the fact that many of the
degraded habitats are in agricultural areas of the
watershed, that could be enhanced with relatively
minimal efforts, such as the establishment of
wider stream buffers or the removal of invasive
plant species.
However, the watershed is starting to show signs
of increasing ecological stress as it is beginning to
undergo rapid changes in land use. Although the
watershed as a whole remains a predominantly
agricultural region, urban development has been
steadily increasing because of its location between the Chicago and Rockford metropolitan areas. On the eastern or upstream end of the watershed, the population growth rate in McHenry
and Kane Counties is among the fastest rising in
the state. For example, the United States Census
Bureau estimates that the population in Kane
County has increased by 40,000 since the 2000
census was completed.
Poorly planned, sprawling developments on the remaining woodlands, wetlands, and agricultural
lands pose the greatest threat to the long-term
health of the ecosystems within the watershed.
Uncontrolled development eliminates or severely
degrades the natural resources present on the
land and also harms water quality and can cause an
increase in the magnitude and frequency of peak
flood flows downstream.

Urbanization & Development
• Polluted runoff from existing urban

areas entering streams and wetlands.
• Loss of stream function due to al-

tered hydrology resulting from excessive development that does not
promote retention and infiltration
of storm water.
• Accelerated conversion of farmland

to sprawling suburban development
that does not adequately preserve
critical habitats such as stream,
wetlands, and naturally vegetated
uplands.
• Encroachment of Development prac-

tices into stream corridors and
wetlands.
• Conversion of isolated wetlands to

suburban storm water basins.
• Development constructed on hydric

soils.
• Lack of protected natural “open

space” (as opposed to open spaces
that are storm water basins, miniparks, ball fields, etc.).
• Water quality requirements for

permitted discharges (NPDES) are
not strict enough to provide adequate long-term protection of riparian species.
• Few or no ordinances requiring con-

trol of construction runoff or detention of runoff in finished developments for some counties in the
watershed.

60

This results in over bank flooding, excessive
stream bank erosion and degraded water quality
caused by pollutants washed from impervious surfaces and nutrients from lawns.
In 1995, the state prepared a Biological Stream
Characterization (BSC) report of the streams of
Illinois. The map in Figures 40 &41 below provides
a visual comparison of the quality of streams in
northeastern Illinois watersheds. The map shows
high quality streams in the Kishwaukee Watershed Figure 39: Freshwater Species at Risk in the
(as shown by purple and blue highlighted streams),
with steadily decreasing biological ratings in watersheds as one gets closer to the
highly urbanized area of greater Chicago (as shown by green, orange and red streams).
The report documented that substantial development and encroachment within a watershed reduces the biological integrity of that stream. While this map indicates that the
streams of the Kishwaukee watershed are in good shape it is also important to point out
that the data used to generate the BSC ratings is decades old. For example, the fishery surveys used to calculate these rankings were completed between 1983 and 1993.
It is logical to conclude that the urban development that has occurred within the Kishwaukee Watershed in the last 15-20 years has had further detrimental impacts on the
biological resources of the streams for which the BSC Report does not show. Above:

Top map illustrates development in pink and red from 1995 based on IDNR Land cover. The
lower figure, which is roughly the same scale, is the Biological Stream Characterization Map of
Northeastern Illinois, which shows the strong correlation between urbanization and stream
degradation. This suggests that the current development practices used do not adequately protect the natural integrity of adjacent streams or their ecosystems.

Figure 40

Figure 41
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The American Farmland Trust has identified major
portions of the Kishwaukee River watershed as a
high quality farmland and high development area.
See figure 42 . The United States Department of
Agriculture (USDA) conducts a Natural Resource
Inventory for the United States every 5 years.
Figure 5, from the USDA Natural Resources Inventory Report, shows the conversion of prime farmland to developed land between 1992 and 1997.
See Figure 43 Note that the Kishwaukee River Watershed lies in one of the areas that has experienced a tremendous amount of farmland conversion
(as much as 20,000 acres). The amount of new developed area added to the subwatersheds between
Figure 42
1995 and 1999 varied from as little as none (see explanation in Analytic Methods Section) to more than 2,000 acres. Even more significant
is that three of the four subwatersheds that experienced the most growth are extremely small, which means that the percentage of change in overall developed area was
substantial. Current development practices eliminate or severely degrade the natural
resources of the land on which the development occurs, and also create many harmful
impacts to the area far downstream. Many studies have found that there is a direct
correlation between increasing urbanization/development and decreasing ecological
health of a watershed. This is largely due to the way in which development occurs on
the landscape. Past
Figure 43
development practices were seldom
designed
around
the sensitive natural areas of the
landscape and created large amounts
of impervious area
(pavement), which
increases
runoff
and allows pollutants from our cars,
parking lots and
turf lawns to drain
directly into the
stream.
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Figure 44 shows the total change in developed
area in each subwatershed between 1995 and
1999 (based on IDNR land cover data published for those years). The data indicates
the greatest amount of development during
this period occurred in and around DeKalb,
Belvidere and along the Route 47 corridor west
of Lake in the Hills. Development in the sub
watersheds varies from as little 0.8% in Mud
Creek to more than 30% in the Upper Central
Kishwaukee River Subwatershed (near
Belvidere). Development seems to be greatest
in southeastern Winnebago County, which contains the highly urbanized eastern edge of Figure 44
Rockford and extends east to Belvidere.
There are two other highly urbanized regions of the watershed which are of special
concern given their potential for additional development. The first area is the Upper
South Branch and East Branch South Branch Kishwaukee River sub watersheds. These
sub watersheds are home to DeKalb and Sycamore, which have experiences significant
growth in the last 5 years and are likely to develop a substantial amount of additional
agricultural land along their periphery. The third urban area, also of special concern, is
in southeast McHenry and northwestern Kane County. The subwatersheds in this area
include Hampshire Creek, Eakin Creek and Kishwaukee Creek. These subwatersheds
have already seen significant urbanization and are in the high-growth corridor along
Route 47.

Figure 45: Statewide Baseline Loading Data compiled by the IEPA. Source: Baseline Loadings of Nitrogen,
Phosphorus, and Sediments from Illinois Watersheds. IEPA/BOW/99-020, 1999.
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The map in Figure 45 on the previous page
show the impacts of development in northern
Illinois through a comparison of key water
quality parameters prepared by the Illinois
Environmental

Protection

Agency

(IEPA).

Note that in northern Illinois, the highest
pollutant concentrations are occurring in the
watersheds that have already experienced
extensive

development

and

urbanization;

namely the Chicago River and Des Plaines
River watersheds. The Fox River Watershed
located west of these watersheds and in the
middle

of

this

rapid

expansion

of

development, is beginning to show the same
types of degradation trends that eastern wa- Figure 46
tersheds now experience.

With the pre-

dicted development trends encroaching ever
further into the Kishwaukee River watershed, it is very clear that future changes to
the landscape should be planned and implemented carefully to reduce the threats to
existing natural resources, particularly the
streams and their riparian corridors.

Figure 47
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Natural Resource Concerns Related to
Development Practices
5.7.1 Altered Watershed Hydrology
Although development constitutes a fairly small
percentage of the total watershed, the impacts of
development are profound on the watershed.
Perhaps

the

most

significant

change

in

the

watershed resulting from development is the alteration of the hydrologic cycle. In a natural system (and to some extent, in agricultural areas, too),
the hydrologic system is dominated by infiltration,
evapo-transpiration and shallow groundwater flow
to nearby streams.

Development practices used

today create large amounts of impervious surfaces
and direct water quickly to centralized collection
points using curb & gutter, inlets, and storm
sewers. This system changes the hydrologic system
to one that is principally comprised of surface runoff. The impact is further compounded due to the

Above: Conversion of agricultural land
to suburban development is becoming
increasingly common through many
parts of the watershed.

fact that storm water management regulations are
usually focused on providing storage to attenuate
peak flows for very large, infrequent flood events
(like the 100 year flood).

Stream stability and

therefore, in-stream habitat are affected by much
smaller, more frequent flood events, typically in the
range of 1-2 year return interval. Since development, by virtue of its impervious surfaces and conveyance-oriented drainage system, increases the
volume of flow and decreases the time it takes for
runoff to begin flowing overland, the result is a
dramatic increase in the magnitude of more frequent annual floods that govern stream habitat stability.

Above: Development constructed
within the stream corridor and extensive channelization. Note absence of stream corridor habitat.

The result is streambank erosion, channel

incision and sediment deposition as the stream
struggles to adjust to the altered hydrology.
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These impacts reduce the quality of the habitat for
aquatic species. See figure 48
Construction Site Erosion:

Many areas of the wa-

tershed do not have adequate erosion control programs to insure that construction runoff is free of
sediment generated as a result of reconfiguring the
landscape for development.

Construction erosion

typically consists of fine grained soils, such as clay,

Figure 48 Example of change in runoff associated with development.

which, when allowed to reach the stream system, do
not readily pass through the stream system. Instead, the fine soil accumulates on stream bottoms,
covering up the

porous sand and gravel bottom to

create a near

homogenous bottom that will sup-

port only the heartiest of species.
Polluted Urban Runoff: After the development has
taken place, water pollution is a problem. Impervious surfaces such as parking lots and streets accu- Above: Construction site erosion.
mulate by products of our built-up world: metals and
organic compounds from our vehicles, nutrients from
our lawn fertilizers,

Oil and other automotive byproducts accumulating near an inlet.

These pollutants build up on

the land surface between rainfalls and then are
washed into the urban drainage system which is designed to convey storm water and temporarily store
it, rather than treat it at the site through infiltration and plant uptake (native plants are very adept
at filtering certain pollutants and binding them into
their biomass44).

In rural developed areas not

served by municipal sewer illegal septic hook ups and
failing septic systems can also be a concern in the
watershed.

Local knowledge of these facilities is

the only currently know source of information on the
location of these pollution sources.

Examples in-

clude a tile from a septic field draining into a ditch
or stream or septic field located on unsuitable soils.

Above: Example of traditional storm
water detention basin
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Point Source Permits
There are 62 permitted discharges within the watershed,
see figure 49, which release
on average of about 31 million
gallons of treated wastewater
to the river each day. Eighteen of the discharges are municipal wastewater treatment
plants and Seven are smaller,
“package plants” serving
unincorporated developments,
mobile home parks, etc. Four
of the subwatersheds are

Figure 49

listed as impaired in the
IEPA’s 303d List due to a
point source discharge
(municipal wastewater plant
or private industrial discharge).

They are: Upper Kishwaukee River, Central South Branch, Kishwaukee River,Mokeler
Creek and ,Lawrence Creek. Across the watershed, most of the population is served by
municipal wastewater collection and treatment systems. Wastewater systems are designed to collect and treat wastes, however, wastewater receives various levels of treatment to remove pollutants prior to discharge, ranging from very little treatment to very
sophisticated and thorough treatments. In almost every case, wastewater effluent is
discharged to the river or one of its tributaries. Accordingly, effluents released from
wastewater systems do contain pollutants of concern since even advanced treatment
systems are unable to remove all pollutants and chemicals. Wastewater contains a large
number of potentially harmful pollutants, including some that are the result of biological
activity (e.g. human wastes) and others such as chemicals from industries, institutions,
households, and other sources. Biological surveys of the river indicate that historically
there has been a disconnect between the Illinois Water Quality Standards (which
wastewater discharges are required to meet) and the quality of water needed by the native flora and fauna in the streams of the Kishwaukee Watershed. This is evidenced by
the fact that almost all of the wastewater treatment plants have documented compliance with state water quality standards, even though several subwatersheds have
streams listed as impaired waters on the IEPA 303 (d) List with impairment sources
listed specifically as “municipal point sources”.
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Many environmental/health impacts of wastewater effluents have been identified in the
scientific literature and actions need to be taken to reduce these impacts. These impacts
include negative effects on fish and wildlife populations, decrease in dissolved oxygen,
and restrictions on recreational water use (swimming), fish consumption, and drinking water consumption. Below is a summary of some pollutants that can be found in wastewater
and the potentially harmful effects these substances can have on river ecosystem and
human health:
• Excessive nutrients, such as phosphorus and nitrogen (including ammonia), can cause eutro-

•

•
•
•

•
•

phication, or over-fertilization of aquatic algae, which can be toxic to aquatic organisms, reduce available oxygen, harm spawning grounds, alter habitat and lead to a decline in certain
species
Bacteria, viruses and disease-causing pathogens can pollute streams, leading to restrictions
on human recreation (such as the 303d List’s restriction for swimming in most streams of
the Kishwaukee Watershed), and drinking water consumption (if residents should be forced
to use surface water in lieu of depleted groundwater supplies).
Decaying organic matter and debris can use up the dissolved oxygen in a lake so fish and
other aquatic biota cannot survive.
Chlorine compounds and inorganic chloramines can be toxic to aquatic invertebrates, algae
and fish.
Certain pesticides, chemicals and metals, when taken in by invertebrates can accumulate and
become concentrate in high levels in predatory fish, leading to restrictions on human consumption of these species.
metals, such as mercury, lead, cadmium, chromium and arsenic, as well as chlorine and chloramines (used to disinfect wastewater) can have acute and chronic toxic effects on species.
Other substances, such as some pharmaceutical and personal care products, primarily entering the environment in wastewater effluents, may also pose threats to human health, aquatic
life and wildlife.

In a 2003 report to the U.S. Army Corps of Engineers, Rock Island District9, the University of Illinois wrote:
“The sewage treatment facility in DeKalb is a major permitted discharger and contributes nutrients to
the South Branch in its operation. The DeKalb treatment facility is the only discharger permitted to
release between 14,000 and 18,000 lbs/year nitrogen-ammonia; all other dischargers are only permitted to release less than 10,000 lbs/year. In fact, the highest values in the watershed for mean nitrate and ammonia reported from 1995-1998 is were found at the monitoring stations on the South
Branch or one of its tributaries (Kilbuck Creek). Phosophorus is also an issue in the South Branch, for
it was the location of one of only two sites whose levels fell within the highest classification category.
These high values of total phosphorus in the South Branch can be associated with the municipal sewage facility of the city of DeKalb, which is the largest phosphorus source in the watershed. Additionally, for both total suspended solids and BOD-5, the higher loads of permitted discharges correspond
to the sewage treatment facility in DeKalb. The number of permitted dischargers has doubled since
1990 but the average load per permit has remained constant.”9
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RATIO OF EFFLUENT DISCHARGE TO STREAM DISCHARGE DURING LOW FLOW PERIODS

Number of
Permitted
Point Source
Discharges
(NPDES)
Subwatershed Name

Average
Total Point
Discharge

Estimated
Stream
Baseflow
(from
7Q10)

(cfs)

(cfs)

Is this
Stream on
the 303
(d) List?

Ratio of
NPDES Q to
7Q10

Mokeler Creek

1

2.321

0.7

YES

3.32

Upper South Branch Kishwaukee River

4

16.39

7

YES

2.34

Upper Kishwaukee River

2

3.2

2

YES

1.60

East Branch South Branch Kishwaukee River

5

4.7

3

NO

1.57

Hampshire Creek

2

0.72

0.89

NO

0.81

Union Ditch

2

0.46

0.64

NO

0.72

South Branch Kishwaukee River (East)

7

3.229

5.2

NO

0.62

Upper Beaver Creek

1

0.387

0.76

NO

0.51

Lower Beaver Creek

4

1.478

3.3

NO

0.45

Piscasaw Creek

3

2.5

6.8

NO

0.37

East Branch Kilbuck Creek

2

0.32

1.2

NO

0.27

Upper Central Kishwaukee River

5

9.127

41

YES

0.22

Virgil Ditch

1

0.077

0.49

NO

0.16

Central South Branch Kishwaukee River

6

1.82

13.5

YES

0.13

Kishwaukee River

3

1.393

11.6

YES

0.12

Kilbuck Creek

3

0.339

4.3

YES

0.08

Mosquito Creek

1

0.002

0.2

NO

0.01

Burlington Creek

1

0

0.32

NO

0.00

Harmony Creek

1

0

0

NO

0.00

Lawrence Creek

1

0

0.75

YES

0.00

Lower Central Kishwaukee River

1

0

46

YES

0.00

Lower Coon Creek

0

0

6.3

YES

0.00

Lower Kishwaukee River

2

0

90

YES

0.00

Lower South Branch Kishwaukee River

1

0

16

NO

0.00

Rossetter Creek

1

0

0

NO

0.00

Rush Creek

1

0

0.9

NO

0.00

Trimble Run

1

0

0

NO

0.00

Upper Coon Creek

0

0

0.3

YES

0.00

48.46
Notes:
1.

NPDES = “National Pollutant Discharge Ellimination System”, a nationally mandated program which requires all entities with point source discharges emptying into a natural water feature such as a river, stream, lake, or groundwater aquifer.

2.

“cfs” = cubic feet per second. 7Q10 = 7 day, 10 Year low flow (statistically significant drought)

3.

NPDES permitted discharges with a "0" discharge are likely quarries, which are required to obtain a permit from the IEPA, but their permit
does not specify a permitted discharge value, as their pumping is probably variable from day to day or week to week.

4.

Subwatersheds with no NPDES permitted discharges and not listed as impaired on the 303(d) Report are not shown in this table..
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5.8

Dams and Obstructions

The negative impacts of dams on river ecosystems are well documented.44 Dams fragment a river ecosystem by blocking migration of fish and mussels upstream, destroy riverine habitat within the dam impoundment, exacerbate poor water quality due to interruption of natural flow depths and velocities and block canoe passage.
Most of the dams in the watershed are small (<10ft high) embankment dams which create an open water impoundment for recreational

activities such as motor boating, ice

fishing, ice skating, etc. While there are a multitude of dams at the upstream ends of
many tributaries, the ones that Belvidere Dam on the main stem Kishwaukee River.
are of concern are those located on perennial streams in
which there is more than 1 mile
of free-flowing stream above
the impoundment. There are at
least 6 dams in the watershed
which fit this description, the
most well known being the
Belvidere Dam on the main
stem.

Given the old age and

lack of proper maintenance of
most dams in the watershed,
dam removal is becoming a more
frequently considered solution
to address the ecological, public safety, and economic issues associated with owning and
operating a dam. If a dam no longer serves a valuable function for the owner or adjoining
community, the dam may be considered for removal. If removal is not an option due to
sediment contamination (or other high costs) or community opposition, then an alternative solution can be sought which preserves the desired features of the dam (namely the
dam pool elevation) while correcting the deficiencies of the dam structure with regards
to structural integrity, public safety, boat passage, and fish passage.
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Culvert Obstructions
Much more common than on-line dams is the
occurrence of roadway stream crossings using

culvert pipe systems. Culverts are the

metal or concrete pipes placed under a roadway at a stream crossing. Culverts have historically been installed at roadway crossings
for small streams because of the inexpensive cost compared to construction of a
bridge. The design of a culvert is almost entirely focused on sizing the conduit to convey the anticipated flood flow through it

Culvert on Beaver Creek tributary that

without overtopping the roadway. To date, bly obstructs aquatic species movement.
engineers do not include aquatic species

proba-

movement (i.e. fish passage) in their design of culvert stream crossings, largely because
of the lack of knowledge about the importance of species movement and connectivity in a
stream system. The result is a pipe or system of pipes that are too far above the
stream invert, promote an unnatural, laminar flow through the smooth-bottom culvert at
base flows, and extreme flow velocities during a flood which exceed any species swimming ability.
Beaver Dams
While beaver dams can become a nuisance
to local property owners, the dams themselves are not detrimental to the stream
ecosystem due to their susceptibility to
breach following high flows.

A healthy

stream ecosystem will accommodate beaver
and their dams, in moderation, and actually
benefit from the temporary alteration in
flow regime associated with the dam. This Above: Beaver dam on Trimble Run

i s

in contrast to a man made dam, which is typically several orders of magnitude larger and
made of permanent materials such as concrete, steel, etc. Temporary obstructions are
normal and functional, whereas permanent interruptions due to man made dams is not desirable from an ecosystem point of view.
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5.9 Gradual Decline of Groundwater Resources

Development in the Upper Kishwaukee Subwatershed

All of the watershed’s 214,000 residents obtain
their drinking water from municipal or private wells
drilled into the underlying groundwater aquifer.
The IDNR estimates that 90% of the wells in the
watershed are drawing water from the upper region
of the groundwater system, located in the shallow
(<500), unconsolidated till that was left by the glaciers.1 Using state well records, the IDNR estimated the total amount of groundwater
pumped from below the Kishwaukee Watershed to be about 2.11 million gallons per day.
Using data reported by municipalities to the Illinois Dept. of Commerce in 2002, KREP
estimates the total average daily rate of groundwater withdrawal in the watershed was
between 13 and 25 MGD (depending on whether cities such as Woodstock, Crystal Lake,
Lake in the Hills, and Elburn are counted in the total). During the summer months, the
peak rate of groundwater withdrawal was reported to be as much as 43 million gallons
per day (24 million without aforementioned cities). These numbers do not include the
withdrawals from private wells in unincorporated areas, where an estimated 36,000
residents of the watershed live (214,000 total minus 178,000 living in cities/villages in
the watershed). Using the IDNR’s estimated rate of 88 gallons per day per resident,
this would add about 3.2 million gallons to the total groundwater usage.
These numbers suggest one of two scenarios: 1. The IDNR data are in gross error
(using incomplete withdrawal records from the ISWS) or 2. Growth in the watershed
since 1995 has caused the rate of groundwater usage to

increase by at least 700%

(16.2MGD vs. 2.11 MGD)
A review of available well data in GIS format from the IDNR indicates that there are
about 9000 wells within the watershed, the majority of which are private residential or
agricultural wells.
Given the current amount of groundwater withdrawals, the projected growth for the
watershed, and the continued reliance on groundwater as the sole source of drinking
water by watershed residents, it is evident that groundwater recharge should be a
priority concern.

Groundwater resources will likely diminish as the watershed loses

wetlands and converts pervious farmland to impervious developments using current
development practices.
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7.

Lack of Natural Resource Data

Digital Hydric Soils:

As discussed previously,

hydric soils play a vital role in the attenuation
of runoff and are a good indicator of historic
wetland

resources in the watershed.

The

USDA/NRCS has not prepared digital mapping
of this resource for Boone, Ogle, of Lee Counties. See figure 50
Floodplain Mapping: Typically performed in and
around urban areas to insure that

adequate

flood protection is provided for the public.
Floodplain mapping is sparse to non-existent for
most of the rural headwater streams and tributaries through the

watershed. The signifi-

cance of this is that many communities have recently or are

currently revising their comprehensive land plans and they

Figure 50

typically utilize floodplain coverage as a surrogate for defining the stream corridor.
The result is a plan to control development that fails to protect the smaller tributaries
and their stream corridors. And as discussed in previous sections, once development is
planned and constructed, it is near impossible to reclaim the corridor and stream for
restoration/preservation.
Fisheries Data: There are 8 subwatersheds in which no fisheries data have been collected. Refer to map in Section 4.2 Data on each subwatershed’s fishery is necessary to
make informed

decisions regarding practices which may impact the stream system

(examples: wastewater plant expansion, new development, etc.)
Mussels: There are 24 subwatersheds (60% of total) that have not had mussel inventories prepared. Mussel Data for each subwatershed is necessary to make informed decisions regarding practices which may impact the stream system.
Plant Lists– Several of the conservation areas have plant surveys or lists more information is needed
Natual Areas Inventories: No Natural areas inventories exist for Boone, Winnebago,
Ogle, DeKalb counties. McHenry and Kane have Advanced Identification Wetlands Studies that used extensive natural area inventory information in their development.
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4.5

concerns.

of these resource

detailed discussion

for a more

proceeding section

Refer to the

subwatershed.

for each

identified by KREP

concerns

natural resource

summary of the

left provides a

The table to the
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Appendix A: Summary of GIS Data Collected for the Kishwaukee River
Watershed
-IDNR Data Set Volume I –
Shaded Relief Map of Illinois (tiff format), State Boundary, County Boundaries, Township Boundaries, Roads, Bedrock Geology, Bedrock Topography, Structural Features (I,
II, III), Quaternary Deposits, Thickness of Loess, Woodfordian Moraines, Wells & Borings, Streams, Wetlands (points, lines and polygons), Flood zones, Bedrock, Aquifers,
Sand & Gravel Aquifers, Public Water Supplies, Surface Waters, Coal Mined Areas, Coal
Permit Boundaries, Catalog Units, Vertical & Horizontal Control Points
-IDNR Data Set Volume II –
State Boundary, County Boundaries, Township Boundaries, Towns, Municipal Boundaries,
1990 Census data, Illinois Senate Boundaries, Illinois House Boundaries, Roads, Interstate Highways, U.S. Highways, State Routes, Railroads, Airports, Landfills, Utilities,
Cemeteries, Land cover, Archaeological Resource Potential, Federal Lands, Natural Areas, Nature Preserves, State Conservation Area, State Fish and Wildlife Areas, State
Forests, State Parks, 7.5 Quadrangle Boundaries,
-Digital Raster Graphics – (tiff format) for all of the counties in the Watershed
- Illinois Streams Information System- (a graphic user interface developed in Arc View)
Streamside Land Cover, Channelized Stream Segments >10sq miles, Stream Channel
Slope, Fish Kills, Biological Stream Characterization, Stream Orders, USGS Gauging
Stations, Sub Basins, Other Query Functions
-McHenry County Digital SSURGO Soil Survey-Boone County Land Use Plan
-DeKalb County Land Use Plan
-Kane County Land Use Plan
-Kishwaukee River Ecosystem Partnership Land Cover- (tiff format)
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APPENDIX B: Analytical Methods
GIS Coordinate System
The coordinate system, or projection, used for the analysis of geospatial data was Universal Transmercator 16, or UTM 16. There are a multitude of GIS datasets available
for Illinois that are in a variety of projections (Illinois State Plane East, West; Lambert
Conical, etc.). UTM 16 was chosen as the coordinate system for this project because of
the availability of 1 meter resolution digital orthographic photography from the IDNR/
USGS. These digital orthophoto quadrangles (DOQ’s) are extremely difficult and time
consuming to re-project into another coordinate system, and since they were to be used
as the project’s base map, it was decided to convert all GIS datasets to UTM 16 to create a seamless collection of the natural resources data.
Subwatershed boundaries
For this project, the watershed and subwatershed boundaries are based on the drainage
boundaries defined by the USGS as part of their digital mapping information. These
boundaries were overlaid on digital topographic maps (known as digital raster graphics,
or DRGs) and scrutinized to correct any errors in which the boundaries did not match
the drainage divides depicted on the topographic maps. The USGS drainage data layer
is a map of the drainage areas for each of their stream gage stations; historic or active
gage sites. As a result, these drainage areas were found to be very small in most cases;
usually only a fraction of the total area in a tributary stream system. For example, the
area which drains the area of the Kishwaukee River upstream of Union Road has a drainage area of 36.5 square miles, whereas the USGS data layer further divides this area
into 10 drainage areas, some of which are smaller than 1 square mile. Besides using the
USGS data and topographic maps to delineate subwatersheds, consideration was also
given to drainage areas having fairly homogeneous land cover / land use practices, jurisdictional boundaries which may impact plan implementation, and the shear number of individual subwatersheds, each of which are to be examined individually.
Soils Data
There are two types of digital soils data used in this project. SURRGO soils data is a
digital dataset of specific soil types found in a given county. These data are being collected and organized by the NRCS to replace the outdated hardcopy Soils Surveys produced by the Soil Conservation Service during the 1950’s and 60’s. Many Illinois counties have not yet had their SURRGO soils mapping completed and several counties in and
around the Kishwaukee River Watershed fall into this category. SURRGO data were obtained for Kane, Dekalb, McHenry and Winnebago Counties (4 of the 7 Illinois counties
in the Kishwaukee River Watershed). For the other three counties in Illinois (Boone,
Lee, and Ogle),
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Streams
Stream channels were delineated using three sets of data. The streams data layer used
by the NRCS was determined to be the most complete, publicly available GIS layer for
streams in the Kishwaukee Watershed and was used as the baseline for the project’s
streams layer. Even though this data was the most complete of the streams data collected (IDNR and IEPA have their own, somewhat less accurate streams layer), the accuracy was deemed insufficient and substantial corrections were made to the data. This
project streams layer was corrected to reflect the stream channel geometry that was
visible on the DOQ’s. In some areas the tree canopy on these aerial photos screens the
channel and it is not clear where the location and geometry of the channel lies. In these
areas, the stream line depicted on the digital USGS topographic quadrangle maps was
used to provide the best possible information on the channel alignment. Therefore, the
streams layer varies in accuracy from 1 meter in open areas to about 5 meters (1:24,000
scale USGS maps @ 150 dpi) along streams with dense canopies obscuring the channel.
Channelized Stream Segments
Channelized segments of streams were determined using two methods. First, the channelized reach data from the Illinois Streams Information System (ISIS) was used as a
guide for channelization on major tributaries. This dataset was determined to lack the
desired accuracy, as it is based on 1:100,000 scale stream “line work” (or hydrography)
and the DOQ’s indicated many more stream segments which were undoubtedly channelized. Therefore the channelized streams layer was created using the project stream
layer as a baseline and identifying channelization using both ISIS data and visual inspection of al stream reaches on the digital orthophotographs.
Roads
The only available dataset that identifies roads in the watershed is the IDNR GIS data
from the IDNR Geospatial Clearinghouse. These data are organized by county and are
based on roads identified on the digital topographic quadrangle maps. As many of these
maps were last updated in the 1980s and 1990s, there were several areas in which the
amount of new development had increased the miles of roads significantly. To compensate for this, the IDNR road layer was copied and updated with new roads that appear
on the 1999 digital ortho photos.
Municipal Boundaries
Municipal boundaries are based on the latest Tiger Line Files and updated to reflect
boundaries defined in each municipality’s current comprehensive plan (where available).
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Drainage Districts
A data layer defining known drainage district boundaries was created using information
published in the reference “Illinois Drainage Districts – 1971”. It is unknown which of
these drainage districts are active and which have long since disbanded. Also, many of
the districts did not have definitive boundaries and therefore the boundaries for these
districts are shown in the data layer as the entire section in which the district was
thought to have been active.
Census
Census data were collected from the US Census Bureau for the year 2000. Census data
for the year 1990 were collected from the IDNR GIS Geospatial Clearinghouse. Both
datasets were re-projected to UTM 16 coordinate system and clipped according to the
subwatershed boundaries to obtain an accurate measurement of the number of persons
inhabiting each subwatershed.
Land cover
There are two major land cover datasets used in the project analysis. Both are land
cover datasets published by the IDNR using data collected by LANSAT satellite mapping of the entire state of Illinois. A third land cover dataset is the 1800’s land cover,
produced by the IDNR using public land survey records from the 1840s.
NPDES
All legal point source discharges are registered and on file with the Illinois Environmental Protection Agency (IEPA) as part of the National Pollutant Discharge Elimination
System, or NPDES. An existing NPDES data layer was found within the USEPA’s BASINS data, but close inspection revealed many inaccuracies and omissions. Therefore,
the IEPA was contacted and supplied the project team with a copy of all NPDES permits
issued for facilities within the Kishwaukee River Watershed, including treatment plants,
industrial facilities, and quarries / mining operations. The BASINS point source data
layer was used as the baseline, and inaccuracies were corrected and new permitted discharges added to make the most complete data set of point source discharges into the
watershed. Key information such as location, name of permitted, and permitted discharge rate were entered into the data layer.
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Public Open Space
Public open space data was compiled from existing datasets on natural areas, state
parks, forest preserve districts, and park districts. This dataset was also supplemented
with available comprehensive plans prepared for Kane, Dekalb and Boone Counties.
CRP Parcels
Parcels enrolled in the NRCS’s Conservation Reserve Program were manually digitized
from hardcopy maps on file with the county soil and waters conservation districts. Information on the type of CRP practice was also recorded and entered into the data layer
(parcel ownership information was NOT included to protect the identity of the individual
landowner).
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Appendix C: Glossary of Terms
Common Abbreviations
ADID

Advanced Identification Wetland

IDNR

Illinois Department of Natural Resources

IEPA

Illinois Environmental Protection Agency

INHS

Illinois Natural History Survey

MCCD

McHenry County Conservation District

NPDES

National Pollutant Discharge Elimination System

SWCD

Soil and Water Conservation District

T&E

Threatened or Endangered Species

USEPA

United States Environmental Protection Agency

WWTP

Waste Water Treatment Plant
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Appendix D: Watershed Resources & Contacts
FEDERAL RESOURCE AGENCIES:
U.S. Environmental Protection Agency –
5 (USEPA)

United States Department of Agriculture - Natural
Region Resources Conservation Services, (NRCS) http://
www.il.nrcs.usda.gov/

77 West Jackson Blvd

Boone County NRCS:

Chicago. IL 60604

211 Appleton Rd

312-353-2308

PO BOX 218

www.epa.gov/region5/

Belvidere. IL 61008-0218
Lewis Nichols, District Conservationist

Federal Emergency Management Agency (FEMA)
www.fema.gov
Army Corps of Engineers (ACOE) –

Phone: 815.544.2677 ext. 3
Fax: 815.544.4281
E-Mail: lewis.nichols@il.usda.gov

Rock Island District

DeKalb County NRCS:

US Army Engineer District, Rock Island
Clock Tower Building
P.O. Box 2004
Rock Island IL, 61204-2004

Mike Richolson

http://www.mvr.usace.army.mil/
Chicago District
111 N Canal
Chicago. IL 60606
312-353-6428
http://www.lrc.usace.army.mil/
United States Geologic Survey (USGS)
www.usgs.gov
USGS Illinois Water Resources
http://il.water.usgs.gov/

1350 West Prairie Drive
Sycamore, IL 60178
Phone: 815.756.3236 ext. 3
Fax: 815.756.1170
E-Mail: mike.richolson@il.usda.gov
Kane County NRCS:
545 Randall Road
St. Charles, IL 60174

Thomas Ryterske, District Conservationist
Phone: 630.584.8240 ext. 3
Fax: 630.584.9534
E-Mail: tom.ryterske@il.usda.gov
McHenry County NRCS:

U.S. Fish and Wildlife Service: (US F&WS)

1143 North Seminary Avenue
P.O. Box 168
Woodstock, IL 60098

http://midwest.fws.gov/maps/illinois.htm

David Brandt, District Conservationist

Field Supervisor: John Rogner
e-mail: Chicago@fws.gov
1250 S. Grove Ave., Ste. 103
Barrington, IL 60010
Phone: 847-381-2253
Fax: 847-381-2285

Woodstock Field Office
Phone: 815.338.0099 ext. 3
Fax: 815.338.7731
E-Mail: david.brandt@il.usda.gov
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Watershed Resources & Contacts
FEDERAL RESOURCE AGENCIES:
Ogle County NRCS:

Winnebago County NRCS:

Ogle County Resource Center
213 West Pines Road
Oregon, IL 61061

4833 Owen Center Road
Rockford, IL 61101

Daniel Pierce, District Conservationist
Phone: 815.732.6127 ext. 3
Fax: 815.732.3246
E-Mail: dan.pierce@il.usda.gov

Edward Johnston, District Conservationist
Phone: 815.987.4247 ext. 3
Fax: 815.987.4244
E-Mail: edward.johnston@il.usda.gov

STATE RESOURCE AGENCIES
Illinois State Water Survey
Illinois Department of Natural Resources
www.dnr.state.il.us

IDNR Conservation 2000 http://
www.dnr.state.il.us/orep/C2000/index.htm
Ecosystem Administrator: Nancy Williamson
Phone:847/608-3100. Ext. 2051
E-mail: nwilliamson@dnrmail.state.il.us
Illinois Department of Natural Resources,
Region 2 Office
2050 West Stearns Road
Bartlett, IL 60103

Champaign/Urbana Office:
Illinois State Water Survey
Derek Winstanley, Chief
2204 Griffith Dr.
Champaign, IL 61820-7495
(217) 244-5459
FAX: (217) 333-4983
http://www.sws.uiuc.edu/info.asp
INHS
http://www.inhs.uiuc.edu
Illinois Environmental Protection Agency (IEPA)

Illinois Department of Transportation (IDOT)
IDNR, Endangered Species Protection Board.
http://dnr.state.il.us/espb/index.htm

Illinois Nature Preserves Commission
http://dnr.state.il.us/INPC/Index_files/
index.htm

Illinois State Geologic Survey
Illinois Department of Agriculture (IDOA)
http://www.agr.state.il.us/
Illinois Pollution Control Board

IDNR- Division of Fisheries
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LOCAL RESOUCES:
McHenry County Defenders.
McHenry County:
Pheasants Forever
McHenry County Chapter
P.O. Box 1153
Crystal Lake, IL 60039-1153
(815) 477-4828 Bob Veugeler, Sr., President
pheasant@nsn.org

McHenry County Natural Area Volunteers.
Division of The Nature Conservancy. Contact: Regional
steward: Dan Wilson, 815 648-2389. Newsletter.
McHenry County Soil & Water Conservation District
815 338-0099. 1143 N. Seminary, Woodstock, Il 60098.

Farm Bureau, McHenry County
Concerned citizens of Coon Creek
McHenry County Conservation Foundation
P.O. Box 1108
Woodstock, IL 60098

Ogle County:

Contact: Gillen Fattes
815-759-9390

Ogle County Soil and Water Conservation District

MCCFoundation@aol.com

Ogle County Resource Center
213 West Pines Road
Oregon, IL 61061

The Land Conservancy of McHenry County:
P.O. Box 352 Woodstock, IL 60098
Contact: Lisa Haderline
(815)455-4618

Contact: Sterling Taylor

Phone: 815.732.6127 ext. 3
Dekalb County:

lhaderline@landfdtn.org
Dekalb County Forest Preserve District
McHenry County Chapter, Illinois Audubon Soci- Terry Hannan, Superintendent
ety.
Administration Building
Contact: Barb Meding, Pres.
110 East Sycamore Street, Sycamore, IL 60178
(815) 895-7191
815 385-6717;
Dwight Dalton, Membership Chairman, 815 459- thannan@dekalbcounty.org
6069. Box 67, Woodstock, Il 60098.

McHenry County Conservation District.
www.mccdistirct.org
18410 U.S. Highway 14, Woodstock, Il
(815) 338-6223

DeKalb Park District
1403 Sycamore Road
DeKalb, IL 60115
815-758-6663
Fax: 758-4081
DeKalb County Soil and Water Conservation District
1350 West Prairie Drive
Sycamore, IL 60178
Dean Johnson, Resource Conservationist
Phone: 815.756.3236 ext. 3
Fax: 815.756.1170
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LOCAL RESOUCES:
Boone County:

Winnebago County:

Boone County Conservation District

Winnebago County Soil and Water Conservation Dist.

603 North Appleton Rd

4833 Owen Center Road
Rockford, IL 61101

Belvidere, IL 61008
Contact: Dan Kane
(815) 547-7935

Brad Holcomb- Resource Conservationist
Phone: 815.987.4247 ext. 3

kanoepaddler@jvlnet.com

brad.holcomb@il.usda.gov

Coon Creek Casters

Winnebago County, Pheasants Forever Chapter

Coon Creek Citizens committee

Sierra Club. Black Hawk Chapter

Boone County Soil and Water Conservation District
PO BOX 218
Belvidere. IL 61008-0218
Mike Foutch, Resource Conservationist
Phone: 815.544.2677 ext. 3
Fax: 815.544.4281
mike.foutch@il.usda.gov

PO Box 8976
Rockford, IL 61126-8976
(815) 964-7111
Sinnissippii Audubon
Rockford, IL
Contact Jack Armstrong
JackArm@aol.com
Kane County:

BELVIDERE PARK DISTRICT
006 West Lincoln Avenue
P.O. Box 463,
Belvidere, IL 61008
PH:547-5711 FAX:544- 4648
City Of Belvidere
119 South State St.
Belvidere, IL 61008
Winnebago County:
Winnebago County Forest Preserve District
5500 North Rock Dr.
Rockford, IL 60113
(815) 877-6100
http://www.wcfpd.org/

Kane County Forest Preserve District
719 Batavia Ave. Building G
Geneva, IL 60134
(630) 232-5980
Kane County, Environmental Management Department.
(630) 208-3179
andersonken@co.kane.il.us
www.co.kane.il.us/Environment/index.htm
Kane County Audubon Chapter
Jerry Hope, 630-377-1444
513 S. 13th Avenue, St. Charles, IL 60174
Kane-DuPage Co. Soil and Water Conservation Dist.
Phone: 630.584.8240 ext. 3
Fax: 630.584.9534
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